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This testimony addresses the constitutionality of proposed amendments to Maine’s Public 
Law 2009, chapter 230, An Act To Prevent Predatory Marketing Practices Against 
Minors (“Chapter 230” or “the Law”) under the Commerce Clause, First Amendment, 
and Supremacy Clause.   
 
The operative provisions of the Law (as amended) are divided into two categories:  
 

(a) prohibiting on the online collection of Protected Health Information (“PHI”) (as 
defined by HIPAA)1 from children (aged 13 or less) without verifiable parental 
consent (“the Data Collection Restriction”); and  
 
(b) prohibiting the marketing of health products to children using PHI obtained in 
violation of the Data Collection Restriction (“the Health Marketing Restriction”).    
 

I. Executive Summary 
 

The Law as amended will not violate the Dormant Commerce Clause because they are 
explicitly authorized under federal law and do not impose an undue burden on interstate 
commerce.   
 
The Data Collection Restriction does not regulate protected commercial speech and will 
not be invalidated on First Amendment Grounds.   
 
The Health Marketing Restriction will likely survive a First Amendment challenge if the 
legislature, considering the evidence in front of it, finds less restrictive alternatives will 
be ineffective, since it is narrowly tailored to prohibit only the marketing of health 
products using impermissibly obtained PHI.  

 

                                                
1 As used herein, PHI means “personal health information” as defined in HIPAA, the Health Insurance 
Portability and Accountability Act of 1996, Pub. L. No. 104-191.  
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II. Background 
 

On June 2, 2009, Governor Baldacci signed Chapter 230 into law.  The Law makes it 
unlawful to knowingly collect or receive health-related or personal information for 
marketing purposes from a minor without parental consent.  The Law also makes it 
illegal to sell, offer to sell, or otherwise transfer health-related or personal information 
about a minor if the information (1) was collected without verifiable parental consent; (2) 
individually identifies the minor; or (3) will be used in marketing to minors.  The Law 
also prohibits marketing products and services to minors using health-related or personal 
information.  The Law was challenged quickly in federal court, where opponents argued 
it violated the First Amendment and the Dormant Commerce Clause, and that it is 
preempted by the Children’s Online Privacy Protection Act, 15 U.S.C. § 6501-6508 
(2000) (“COPPA”).  Governor Baldacci agreed not to enforce the Law as it exists now, 
the suit was dismissed, and this committee scheduled a meeting for October 15, 2009, to 
review the language of the Law.  
 
Under this proposal, Maine will clarify that the Law is a state expansion of privacy 
protections under HIPAA and COPPA.  Under HIPAA, state privacy law will not be 
preempted “if the provision of State law imposes requirements, standards, or 
implementation specifications that are more stringent” than HIPAA regulations.  § 
264(c)(2).  COPPA provides similar federal statutory authority for states to expand 
protections for children.  15 U.S.C. §6502(d).   
 
This proposal will also narrow the focus from minors to children aged 13 or less.  This 
proposal also narrows the focus from “Health-Related” and “Personal Information” and 
substitutes instead the definition of Protected Health Information (PHI).  
 
This proposal also narrows the Law by limiting its prohibitions to the online collection 
and receipt of PHI. 
 
Finally, the Health Marketing Restriction is strictly limited to the use of illegally-
obtained PHI to market health-related goods and services to children.   
 
Collectively, these changes address the most salient concerns of the critics of the Law.  

 
III. The Amended Law Will Not Impose an Impermissible Burden on Interstate 

Commerce. 
 

Enacted under HIPAA and COPPA’s express grant of authority to the states to adopt 
more stringent regulations, the Data Collection Restriction will withstand a Commerce 
Clause challenge, since Congress can essentially immunize state regulation from 
Commerce Clause challenge.  The Health Marketing Restriction is not directly protected 
by a federal statute, and requires more detailed analysis. 
The Dormant Commerce Clause, inferred from Congress’s Article I power to regulate 
commerce among the states, prohibits the state from regulating in a way that places an 
undue burden on interstate commerce.  For the most part, laws that discriminate against 
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out-of-state commerce in favor of local businesses or interests are per se invalid.  C & A 
Carbone, Inc. v. Town of Clarkstown, N.Y., 511 U.S. 383 (1994).  To determine if non-
discriminatory regulations are constitutional, courts balance the nature and extent of the 
burden a regulation imposes on interstate commerce with the benefits it confers on the 
state.  Southern Pac. Co. v. State of Ariz. ex rel. Sullivan, 325 U.S. 761, 770-71 (1945).  
Since this proposal applies equally to individuals collecting PHI or marketing health 
products from in- and out-of-state, it will be evaluated under the later balancing test.  See, 
e.g., CTS Corp. v. Dynamics Corp. of Am., 481 U.S. 69 (1987) (holding Indiana Control 
Share Acquisitions Act had the same effects on tender offers whether or not offeror was a 
domiciliary or resident of Indiana and thus did not discriminate against interstate 
commerce).  Non-discriminatory laws subject to the balancing test are overturned rarely – 
only when they impose a substantial burden on interstate commerce, while providing no 
real benefit to the state.  Bibb v. Navajo Freight Lines, Inc., 359 U.S. 520 (1959).   

 
The balancing test gives the court a great deal of discretion to determine if a state 
regulation of commerce is constitutional.  See Bendix Autolite Corp. v. Midwesco Enter., 
Inc., 486 U.S. 888, 898-99 (1998) (Scalia, J., dissenting) (finding the balancing test 
unpredictable, the interests on both sides to be incommensurate, and arguing it is for 
Congress to determine whether the state interest is sufficient to justify the burden on 
interstate commerce).  Congress may give the states power to regulate interstate 
commerce, even when those regulations might otherwise violate the Commerce Clause, 
and “any action taken by a State within the scope of the congressional authorization is 
rendered invulnerable to Commerce Clause challenge.”  Western & Southern Life Ins. 
Co. v. State Bd. Of Equalization of Cal., 451 U.S. 648, 652-53 (1981).  
 
The proposed Health Marketing Restriction will impose some burden on interstate 
commerce, as it will limit the ability of companies in the health-products business to 
target marketing into the state of Maine.  However, the burden this regulation would 
impose is not likely to be excessive.  Most importantly, it only forbids marketing using 
information obtained in violation of the Data Collection Restriction.  Marketing in the 
state of Maine would still be allowed and marketers of health products could still target 
their advertisements using properly obtained PHI.  These burdens are modest compared 
with the effects of the Law.  Thus, the law under this proposal should survive a 
Commerce Clause challenge.    

 
IV. The Amended Law Does Not Violate the Supremacy Clause. 

 
Under the Supremacy Clause of the Constitution, the Constitution and laws or treaties 
adopted under it are the supreme law of the land.  U.S. Const. art. IV.  Any state law that 
interferes with, or is contrary to the laws of Congress, is invalid.  Gibbons v. Ogden, 22 
U.S. 1, 82 (1824).  The question of whether a state law is preempted is one of 
congressional intent.  Gade v. Nat’l Solid Wastes Mngmt. Ass'n, 505 U.S. 88, 98 (1992).  
There are two ways to find preemption of a state or local law – “where Congress’s 
command is explicitly stated in the statute’s language or implicitly contained in its 
structure and purpose.”  Id.  Preemption is implied when the Congressional regulatory 
scheme is so pervasive that it leaves no room for the state to regulate, when compliance 
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with both the federal and state laws is physically impossible, or when the state law stands 
as an obstacle to the purpose of the federal law.  Id.   

 
COPPA makes it unlawful for the “operator of a website or online service directed to 
children, or any operator that has actual knowledge that it is collecting personal 
information from a child, to collect personal information from a child” without verifiable 
parental consent.  15 U.S.C. § 6502.  COPPA defines a child as anyone under age 
thirteen.  15 U.S.C. § 6501.  COPPA was enacted: “(1) to enhance parental involvement 
in a child's online activities in order to protect the privacy of children in the online 
environment; (2) to enhance parental involvement to help protect the safety of children in 
online fora such as chatrooms, home pages, and pen-pal services in which children may 
make public postings of identifying information; (3) to maintain the security of 
personally identifiable information of children collected online; and (4) to protect 
children's privacy by limiting the collection of personal information from children 
without parental consent.”  44 Cong. Rec. S12741 (Oct. 7, 1998) (Statement of Sen. 
Bryan).  Under COPPA no state may “impose any liability for commercial activities or 
actions by operators in interstate or foreign commerce in connection with an activity or 
action described . . . that is inconsistent with the treatment of those activities or actions” 
under COPPA.  15 U.S.C. 6502(d).   
 
Cases where the court has found express preemption have involved much stronger 
preemptory language than the “inconsistent” clause in COPPA.  See, e.g., Jones v. Rath 
Packing Co., 430 U.S. 519, 530-31 (1977) (finding express preemption in language 
prohibiting state from imposing requirements “in addition to or different than” those 
made under Federal Meat Inspection Act); Morales v. Trans-World Airlines, Inc., 504 
U.S. 374 (1992) (finding express preemption in language prohibiting state from “enacting 
or enforcing any law rule, regulation, standard or other provision having the force and 
effect of law relating to rates, routes or services of any air carrier”).  Here, Congress is 
preempting only inconsistent laws, not all state laws in this area.  Therefore, a Maine law 
under either proposal would not be expressly preempted by COPPA.   

 
Similarly, this language shows intent to preempt inconsistent regulations, not the entire 
field, leaving states free to regulate in a consistent way.  Thus, this proposal will not be 
invalidated because Congress has preempted the entire field.  Additionally, since both 
statutes are aimed at protecting private data about children, Maine’s legislative goals here 
are clearly consistent with the purposes underlying COPPA.  This means it is unlikely a 
court would find a Maine law creates an obstacle to the purposes of the federal regulatory 
scheme.   
 
The meaning attached to the language “inconsistent with” will likely determine whether a 
Maine law is preempted.  The Court has deemed state laws “inconsistent” with federal 
law when compliance with both was impossible.  Free v. Bland, 369 U.S. 663 (1962) 
(finding state law giving estate of deceased spouse a one half interest in U.S. savings 
bond inconsistent with federal law which expressly created a right of survivorship in 
widowed husband).  From this it might be argued that a state law is consistent with 
federal regulation if the two are not in direct conflict and it is possible to comply with 



 5 

both.  A state law that merely imposes a stricter standard than the federal floor would 
then be consistent with the federal law.  In many cases the Court has accepted the 
argument that stricter, non-conflicting state laws are permissible when Congress has not 
preempted the entire field, as is the case here.  See, e.g., Fl. Lime & Avocado Growers, 
Inc., v. Paul, 373 U.S. 132 (1963).  Since this proposal merely strengthens existing 
protections under HIPAA and COPPA it will survive a preemption challenge.  
 
Maine’s law should be drafted carefully to ensure it does not conflict with COPPA and is 
limited to an expansion of COPPA protections.  Specifically, the verifiable parental 
consent definition, adopted from COPPA, should be retained as it exists now so 
marketers do not have to go through separate or inconsistent procedures in obtaining 
parental consent.  Maine would also have to add a provision honoring the safe harbors 
approved under COPPA, since a refusal to do so would essentially be a denial of rights 
expressly granted by the federal government.  See 16 C.F.R. § 312.10 (1999).  See also 
Federal Trade Commission, Safe Harbor Program, 
http://www.ftc.gov/privacy/privacyinitiatives/childrens_shp.html (last visited Oct. 6, 
2009) for information on approved safe harbor programs.   

 
V. This Proposal is Likely to Withstand a First Amendment Challenge.  
 

A.  Protecting Children from the Dangers of Targeted Health-Related 
Marketing is a Compelling State Interest 

 
The protection of children is a recognized compelling state interest.  See, e.g., Denver 
Area Educational Telecommunications Consortium, Inc. v. F.C.C., 518 U.S. 727, 755 
(1996).  The Law is designed to protect children from the dangers of targeted data 
collection and health products marketing.  See, e.g., An Act to Prevent Predatory 
Marketing Practices Against Minors Regarding Data Concerning Health Care Issues: 
Hearing on LD 1183 Before the Joint Standing Committee on Business, Research and 
Economic Development, 124th Leg. (Testimony of Rep. Sharron Treat).  See also,  
Francesca Lunzer Kritz, What Teens are Hearing About Drugs, Wash. Post, Sept. 9, 2008 
(detailing pharmaceutical advertising campaigns targeted at teens and their potential 
dangers).  The Maine Legislature should carefully consider the dangers of the collection 
of PHI from children without verifiable parental consent, as well as the dangers of 
marketing of health products to children.  This legislative record should be helpful if 
necessary to satisfy the compelling government interest requirement.  See Appendix A-L 
for peer-reviewed studies and other authorities documenting the effects of advertising on 
children.  These studies should be reviewed and evaluated, with the opportunity for 
parties with different viewpoints to discuss the conclusions reached in these studies.   
 

B.  The Health Marketing Restriction is Narrowly Tailored  
 

Narrow tailoring has posed a problem in previous child protection laws.  See, e.g., Am. 
Civil Liberties Union. v. Mukasey, 534 F.3d 181, 190-98 (3d Cir. 2008); Am. Booksellers 
Found. v. Dean, 342 F.3d 96 (2d Cir. 2003); PSINET, Inc. v. Chapman, 362 F.3d 227, 
234 (4th Cir. 2004).  The courts in these cases found the statutes were not narrowly 
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tailored because they regulated substantially more speech than was necessary to further 
the legislative goal in question.  Id.  For example, in Mukasey, the Child Online 
Protection Act (“COPA”), which makes it a crime to knowingly post material that is 
harmful to minors (under 17) on the Web “for commercial purposes,” was challenged on 
First Amendment grounds.  534 F.3d 181.  COPA limited liability to “persons making 
communications ‘for commercial purposes,'” much like the Law now limits liability to 
those collecting or disseminating information for “marketing purposes.” Id. Yet the court 
found COPA was not narrowly tailored in part because it would apply too broadly.  Id.  
For example, COPA would apply not just to those in the business of obscenity but also to 
“[w]eb publishers who have posted any material that is ‘harmful to minors' on their Web 
sites, even if they do not make a profit from such material itself or do not post such 
material as the principal part of their business.”  Id.   
 
The Health Marketing Restriction is limited to prohibit marketing health products using 
PHI obtained from children without parental consent.  Unlike in Mukasey, where the 
court objected to the fact that the statute would apply to anyone who derived profit from a 
website, here the Law would apply only to a targeted subset of people or companies using 
illegally obtained PHI to market a specific kind of product to children.  Id. at 192.   
Banks, universities and other organizations would still be able to use properly collected 
data to market their products to children, and would face no restrictions past age 13.  
Thus, while the court has a fair amount of discretion in evaluating whether a law is 
narrowly tailored, the Health Marketing Restriction will likely satisfy the narrow tailoring 
requirement.  
 

C.  To Establish they have Selected the Least Restrictive Alternative the Maine 
Legislature must Evaluate the Proposed Alternatives and Determine if Less 
Restrictive Options Would be Less Effective at Furthering its Legislative 
Goals 

 
To satisfy the least restrictive means requirement, the Legislature must show that it has 
considered less restrictive ways of furthering its compelling interest and has found those 
alternatives to be less effective.  Ashcroft v. Am. Civil Liberties Union, 542 U.S. 656, 665 
(2004) (finding plaintiffs likely to prevail on claim COPA violated the First Amendment 
since there were plausible, less restrictive alternatives available).  The Court in Ashcroft 
found COPA likely violated the First Amendment because the legislature failed to show 
that filtering software would be a less effective way to further their legislative goals.  Id.  
This software imposes “selective restrictions on speech at the receiving end, not universal 
restrictions at the source,” and it may be one alternative the Maine Legislature should 
rule out before proceeding under either proposal.  Id. at 667.  
 
To ensure the least restrictive means requirement is satisfied, a detailed review of 
alternatives proposed and of their effectiveness at furthering the Legislature’s goal is 
required.  Indeed, that is one purpose of these Hearings.   
 
The Legislature should select an alternative that is both effective and as unrestrictive as 
possible.  To that end, the law proposed herein is targeted to protect children’s private 
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health data online and prevent that data from being exploited to market health products to 
children, who often lack the capacity to evaluate product risks and alternatives.  Yet, the 
Law still allows collection of PHI from children with parental consent and allows 
marketing using legally obtained data, as well as marketing of non-health products.  
 

D.  This Proposal is not an Impermissible Regulation of Commercial Speech 
Under Central Hudson. 

 
Opponents have argued the Law violates the First Amendment by drying “up a major 
source of information used for commercial speech.”  Maine Ind. Colleges Ass’n v. 
Baldacci, Complaint  (D. Me. 2009).   
 
As revised, the Data Collection Restriction will simply extend privacy protections already 
granted under HIPAA and COPPA.  HIPAA has been upheld on First Amendment 
grounds.  See, e.g., Citizens for Health v. Leavitt, 428 F.3d 167 (3d Cir. 2005); Ass’n of 
Am. Physicians & Surgeons, Inc. v. U.S. Dept. Of Health & Human Services, 224 
F.Supp.2d 1115 (S.D. Tex. 2002).  The Court in Central Hudson Gas & Elec. Copr. v. 
Public Service Commission of N.Y., limited commercial speech protections to lawful 
activity.  447 U.S. 557, 564 (1980).  Here, Maine is extending privacy protections under 
HIPAA and COPPA in a way contemplated by both statutes.  HIPAA § 264(c)(2); 15 
U.S.C. §6502(d).  This law will make it illegal to collect PHI from children without 
parental consent.  Thus, with no lawful right to this private data, opponents’ commercial 
speech claims that they have a First Amendment right to obtain PHI from children will 
fail. 
 
The Health Marketing Restriction does regulate commercial speech and must satisfy the 
test set out in Central Hudson.  447 U.S. 564-66.  Under this test, the government may 
regulate non-misleading commercial speech related to lawful activity if the restriction 
furthers a substantial government interest, directly advances that interest, and the 
regulations restrict no more speech than is necessary to further that interest.  Id.  
Commercial speech regulations do not necessarily need to be content neutral.  See 
Metromedia, Inc. v. City of San Diego, 453 U.S. 490, 514 (1981) (finding the state “may 
distinguish between the relative value of different categories of commercial speech”).  
 
As discussed above, protecting children is more than a substantial state interest; it is a 
compelling state interest, and the legislature, after a review of the evidence before it, can 
likely satisfy this requirement.  Denver Area Educational Telecommunications 
Consortium, Inc. 518 U.S. at 755.  The Court has held that a commercial speech 
regulation “may not be sustained if it provides only ineffective or remote support for the 
government's purpose.”  44 Liquormart v. R.I., 517 U.S. 484, 505 (U.S. 1996) (holding 
“without any findings of fact, or indeed any evidentiary support whatsoever, we cannot 
agree with the assertion that [a] price advertising ban will significantly advance the 
State's interest in promoting temperance”).  Presumably, if the legislature is concerned 
with the effects of targeted health marketing to children using personal information, a law 
prohibiting the collection of personal information without parental consent and stopping 
predatory marketing practices by health companies will be considered to directly advance 
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that goal.   
 
This proposal certainly restricts less speech than Law in its current form because it 
restricts only health product marketing to children using improperly obtained PHI while 
allowing marketing of any product using data obtained with parental consent.  However, 
whether it restricts no more speech than is necessary will depend on the Legislature’s 
assessment of the viability of the options before it and their effectiveness at protecting 
children.    
 
VI. Conclusion 
 
The State of Maine should consider these proposed amendments to the Law, as possible 
ways to achieve the goals of the legislation within the confines of the Constitution.   
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Magazine Advertisement Effects on Adolescent

Cigarette Smoking

PATRICIA A. ALOISE-YOUNG, MICHAEL D. SLATER,
AND COURTNEY C. CRUICKSHANK

Colorado State University, Fort Collins, Colorado, USA

The purpose of the present study is to examine the relation between magazine adver-
tising for cigarettes and adolescent cigarette smoking. Participants (242 adoles-
cents) reported their frequency of reading 46 magazines and their attention to
cigarette ads. Recognition of cigarette ads, passive peer pressure (i.e., normative
beliefs), and the smoker image also were assessed. Results indicate that exposure
to cigarette advertising and recognition of ads augment the effect of passive peer
pressure on smoking. In addition, a positive smoker image was associated with atten-
tion to advertising and mediated the relation between attention and smoking. It is
suggested that the effect of magazine ads on adolescents should be considered in
policymaking on cigarette advertising.

In 1998, the Master Settlement Agreement (MSA) between the tobacco companies
and the state Attorneys General eliminated or severely limited several forms of
tobacco advertising including billboards, merchandising, and sporting event spon-
sorships. Consistent with past history (i.e., after the ban on advertising in broadcast
media in 1971) this has resulted in an increase in magazine advertising of cigarettes.
Specifically, from 1998 to 1999 the tobacco industry reported a 34% increase in
magazine advertising expenditures (Federal Trade Commission, 2001). Similarly,
in an analysis of advertising in 20 youth-oriented magazines, King and Siegel
(2001) found that cigarette advertising increased 25% from 1998 to 1999.

Given that magazine advertising is a primary venue through which teens are
exposed to cigarette advertising (Davis, 1987), it is now more important than ever
to understand the relation between exposure to magazine advertising and adolescent
cigarette smoking. In particular, research efforts should identify mechanisms that
can explain how advertising exposure can lead to adolescent smoking uptake. In this
study, we examine two possible mechanisms: (1) magazine advertising of cigarettes
may enhance adolescents’ images of smokers and (2) cigarette advertisements may
reinforce the effect of peer influence on adolescents.
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Some researchers have suggested that adolescents are more susceptible to the
persuasive impact of cigarette advertising than are adults (Pollay et al., 1996). This
increased vulnerability seems plausible given that adolescence is a time for identity
exploration (Erikson, 1963). That is, adolescents are more likely than are adults to
try out different personas. Most cigarette advertising is aimed at projecting an image
of the person who smokes (Barbeau, DeJong, Brugge, & Rand, 1998). Given their
need to determine who they are, one would expect that adolescents would be more
likely to experiment with the smoker persona conveyed in those advertisements than
would adults.

In studying the relation between cigarette advertising and teen smoking,
researchers have taken varied approaches. Population-based research examining
the relation between historical trends in advertising expenditures and teen smoking
(e.g., Pierce, Lee, & Gilpin, 1994; Pollay et al., 1996) has revealed that changes in
cigarette brands’ market shares among adolescent consumers covary with brand-
specific advertising expenditures. Research with individual-level measures of exposure
to cigarette advertising such as brand recognition and awareness of cigarette adver-
tising campaigns has revealed that teens who smoke are more aware of cigarette
advertising (e.g., Aitken, Leathar, O’Hagan, & Squair, 1987) and have greater brand
recognition (e.g., Chapman & Fitzgerald, 1982) than do nonsmoking adolescents.
Moreover, nonsmoking adolescents who have a favorite cigarette advertisement
are significantly more likely to begin smoking than are those who do not have a
favorite advertisement (Pierce, Choi, Gilpin, Farkas, & Berry, 1998). Finally, experi-
mental studies have found that viewing advertisements with image-oriented visuals
(i.e., the type typically found in magazines) results in more positive attitudes toward
smoking than does viewing black and white (‘‘tombstone’’) ads (Kelly, Slater, &
Karan, 2002). It is noteworthy that studies utilizing widely varied methodologies
have all pointed to one common finding: cigarette advertising affects adolescents.

An important limitation to the literature, however, is that few studies have
examined teens’ real-world exposure to magazine advertising of tobacco products
and its relation to tobacco use and underlying attitudes and beliefs. To date, so
far as we have been able to ascertain, there have been only two studies of this kind.
In 1986, Botvin, Goldberg, Botvin, and Dusenbury (1993) surveyed 602 seventh and
eighth graders about their smoking, several psychosocial factors related to smoking
(e.g., peer use, estimated prevalence of peer and adult use), and their exposure to
cigarette advertising in several magazines. Specifically, they asked the teens how
often they read 22 magazines that contained tobacco advertising. This exposure
was weighted by the percentage of cigarette ads the teens reported reading (defined
as looking at for 5 seconds or more). As expected, Botvin and colleagues found that
exposure to magazine advertising of cigarettes was positively related to smoking.

In the second study to directly measure magazine advertising exposure (Pucci &
Siegel, 1999), 307 12- to 15-year-olds listed up to three magazines they had read
during the previous month, and exposure measures were computed for each partici-
pant by summing the number of cigarette ads that appeared in each of the three maga-
zines during 1993. Separate exposure measures were computed for various brands.
The results indicated that exposure to magazine advertising for specific cigarette
brands significantly predicted brand of initiation among new smokers 4 years later.

The present study was designed to replicate and extend that of Botvin and
colleagues (1993). Although that study made an important contribution, there were
limitations to their design, which we sought to address. The most serious limitations
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deal with how exposure to cigarette advertising was measured. The first of these lim-
itations was the magazine selection process. The authors noted that the literature did
not provide a basis for selecting magazines. Consequently, focus groups were con-
ducted and a list of 22 magazines with high levels of cigarette advertising were selec-
ted for inclusion in the study. In the present study, the results of the Simmons Teen
Age Research Study (STARS; Simmons Market Research Bureau, 1994) were used
to identify magazines for inclusion (see the Method section for details). In compari-
son with the magazines studied by Botvin and colleagues, the list of magazines used
in the present study (a) was selected based on large-scale market research to ensure
inclusion of magazines with substantial adolescent readerships; (b) was more exten-
sive and included a wider variety of publications; and (c) included some magazines
that lacked cigarette advertising as well as those that contained cigarette ads (Botvin
and colleagues studied only magazines with cigarette advertising).

A second limitation to Botvin and colleagues’ study was that readership of all
the magazines was given equal weight, despite the fact that they contained different
amounts of cigarette advertising. In the present study, data on the amount of ciga-
rette advertising in each publication were obtained and these data were used to form
a more accurate measure of cigarette advertising exposure.

The final limitation of the Botvin and colleagues’ study was that their measure of
exposure was derived by multiplying magazine readership by attention to cigarette
advertising. This multiplicative measure was included as a predictor of smoking
without controlling for the individual effects of readership and attention. This
approach is equivalent to testing for an interaction without controlling for main
effects (Evans, 1991).

The goal of the present study was not only to address the limitations of the
Botvin and colleagues’ study, but also to extend previous research on the relation
between advertising and smoking in two important ways. First, multiple measures
of cigarette advertising were included: (a) exposure to cigarette advertising determ-
ined by self-reported magazine readership and the advertising content in those
magazines, (b) self-reported attention to magazine advertising for cigarettes, and
(c) recognition of cigarette advertising. Research on media effects usually includes
only memory measures or attention and self-reported exposure measures. Including
both sets of measures, however, enabled us to compare results across measures. In
addition to the methodological implications of such analyses, there also may be
theoretical implications. For example, if the mechanisms to be tested in the present
study were supported for some measures of cigarette advertising but not for others,
this might help us to distinguish between effects of different aspects of advertising
exposure. Such differential findings can have implications for understanding
mechanisms of cigarette ad effects and provide insight into conflicting results
obtained by other researchers.

Another way in which the present study extends previous associational studies of
advertising effects on adolescent substance use is by examining potential mechanisms
through which cigarette advertising affects adolescent cigarette smoking. Most asso-
ciational studies of advertising effects assume implicitly or explicitly a social learning
mechanism, in which young people adopt the behavior based on vicarious rewards
implied in the advertisements (Bandura, 1989). In the present study the possibility
that the development of a positive smoker image mediates the relation between ciga-
rette advertising and smoking is explored. In addition, the possibility that exposure
to advertising might moderate the effect of peer influence is also examined.
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According to McGuire’s (1985) model of persuasion, advertising should work by
creating a positive affective or cognitive response to the product. In the present
study, the social cognitive response to be investigated is a positive smoker image.
From the perspective of the Elaboration Likelihood Model of persuasion (Petty &
Cacioppo, 1986) smoker image might be influenced through two different paths.
If the ad recipient is motivated to attend closely to the advertising content (which
typically would be due to an interest in smoking), it is likely that this closer scrutiny,
or central processing, would not only influence perceptions about the brand but also
perceptions about people who use cigarettes in general (Kelly et al., 2002). If the
recipient is not motivated to scrutinize the ad closely (peripheral processing), atten-
tion to peripheral cues such as the attractiveness of the models portrayed in the ad
also may lead to impact on smoker image. In the latter case, the systematic-heuristic
model (Chaiken, 1980) suggests that even this casual form of attention increases the
effects on heuristic judgments (such as perceived attractiveness of smokers).

Moreover, previous work has demonstrated that adolescents’ views of smokers
become more positive with increased age (Botvin, Botvin, & Baker, 1983). It has
been suggested that this change may be due in part to exposure to advertising of
cigarettes (Aloise-Young & Hennigan, 1996). Clearly, one of the major goals of ciga-
rette advertising is to associate certain images and personal characteristics with the
act of smoking. Most early adolescents report that cigarette ads convey the idea that
smoking makes people popular, cool, and attractive (Barbeau et al., 1998). More-
over, exposure to cigarette ads has been shown to increase positive views of smokers,
whereas exposure to antismoking ads leads adolescents to view smokers more nega-
tively (Pechmann & Ratneshwar, 1993). Consequently, in the present study, it was
hypothesized that the relation between magazine advertising of cigarettes and
smoking would be mediated by a positive smoker image because not only is adver-
tising exposure associated with positive views of smokers, but also because a positive
smoker image (or stereotype) has been linked to adolescent smoking (e.g., Barton,
Chassin, Presson, & Sherman, 1982).

According to the prototype=willingness model, the development of a positive
smoker image increases the probability of smoking by increasing the individual’s
willingness to be included in the category of people who engage in that behavior
(Gibbons & Gerrard, 1995). Specifically, when a situation presents itself where an
adolescent might choose to smoke, individuals who have a positive smoker image
are more likely to do so. Thus, exposure to cigarette advertising might set the stage
for smoking initiation by affecting adolescents’ images of smokers.

Another potential way in which exposure to cigarette advertising might predis-
pose adolescents to begin smoking is by increasing their sensitivity to peer influences.
Cigarette advertising, by suggesting that cigarette smoking is normative in the larger
social world, may validate and reinforce perceptions of normativeness of use among
peers in an adolescent’s immediate social environment. Overestimation of peer
smoking or the perception that ‘‘everyone’s doing it’’ is an important form of passive
peer pressure (Graham, Marks, & Hansen, 1991). These types of normative beliefs
are among the most powerful predictors of smoking initiation (Collins, Sussman,
Rauch, & Dent, 1987) and have been linked to exposure to cigarette advertising
(Botvin et al., 1993). Although normative beliefs are an important contributor to
adolescent cigarette smoking, not all adolescents succumb to this passive peer
pressure. Recently, research has revealed that the effects of passive peer pressure
are strengthened by high sensation-seeking tendencies (Slater, 2003) and low levels
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of authoritative parenting (Mounts & Steinberg, 1995). It is believed that these char-
acteristics moderate the effect of passive peer pressure by affecting the perceived
rewards=costs of smoking. Given that cigarette advertising emphasizes potential
positive social consequences of smoking, it seems likely that such advertising would
enhance the effects of passive peer pressure. Consequently, in the present study it was
hypothesized that exposure to cigarette advertisements would serve to augment (i.e.,
moderate) the effect of normative beliefs on adolescent smoking.

Method

Participants

There were 242 middle school and high school students (51% female, 49% male)
who participated in the present study. Students were surveyed in their health classes.
In the participating school district, health was offered in the seventh and tenth
grades; however, high school students were permitted to enroll in the health class
in other grades. Thus, the sample consisted of 52 seventh graders (M ¼ 12 years,
11 months), 22 ninth graders (M ¼ 14 years, 9 months), 140 tenth graders
(M ¼ 15 years, 8 months), 13 eleventh graders (M ¼ 16 years, 11 months), 8 twelfth
graders (M ¼ 17 years, 9 months), and 6 high school students who failed to indicate
their grade. The most ethnically diverse high school in the school district and its ‘‘fee-
der’’ middle schools were recruited for the study. Consequently, the sample was eth-
nically diverse, including 74% non-Hispanic White, 10% Hispanic, 5% multiethnic,
3% Asian, 1% Native American, and 1% African American (6% of the sample did
not indicate their ethnicity). Active parental consent was obtained prior to adminis-
tration of the survey.

Procedure

Data collection occurred between late October 1999 and early February 2000.
Surveys were distributed and collected by research staff who were not affiliated with
the students’ schools. Regular teachers were not in the classroom during the survey
administration. The surveys did not include names or identification numbers; conse-
quently, the participants’ responses were completely anonymous. Students read and
completed the surveys and then placed them in an envelope with their classmates’
surveys. Most of the survey responses were recorded on optical scan forms that were
entered in the computer electronically. However, information that the students wrote
in was hand entered.

Measurement

Cigarette Smoking
Four questions were included on the survey regarding participants’ lifetime and cur-
rent use of cigarettes. Specifically, participants were asked: (a) how many cigarettes
they had smoked in their whole life (from none to more than 5 packs); (b) how many
days they had smoked cigarettes in the past 30 days (six responses ranging from none
to pretty much every day); (c) how many cigarettes they had smoked in the last 7
days (six responses ranging from none to 1 pack or more) and (d) what kind of
smoker they were (ranging from nonsmoker to very heavy smoker, with an
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Table 1. Magazines included in survey

Name % read Amount of cigarette advertising

Better Homes & Gardens 17.7 62b

Bop 9.1 0d

Car & Driver 22.0 40b

Cosmopolitan 25.3 115b

Cosmopolitan Girl 14.1 0d

Entertainment Weekly 32.1 220b

Field & Stream 21.0 76b

Game Pro 18.3 0d

Glamour 24.7 91b

Health 10.2 0c

Hot Rod 21.1 80b

Inside Sports 20.4 –a

Ladies’ Home Journal 5.9 47b

Latina 4.3 43b

Life 31.0 56b

Low Rider 20.0 0c

Mademoiselle 15.1 82b

Maxim 9.1 102b

Men’s Health 9.1 0c

Motor Trend 21.5 51b

Muscle & Fitness 22.0 0c

National Geographic 59.7 0c

National Enquirer 27.4 38b

Newsweek 28.1 33b

People en Espanol 6.0 21b

People 57.0 219b

Reader’s Digest 28.0 0c

Redbook 9.1 48b

Rolling Stone 40.3 234b

Seventeen 54.3 0c

Shape 9.7 0c

Soap Opera Digest 8.6 131b

Spin 15.1 134b

Sport 17.3 66b

Sports Illustrated 59.1 234b

Teen Beat 15.1 0d

Teen People 40.3 0c

Teen 45.7 0c

The Source 11.8 0d

Time 40.3 61b

TV Guide 36.4 152b

US 9.1 99b

Vibe 9.8 77b

Vogue 21.0 80b

(Continued)
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alternative for former smoker). These four measures were standardized to z scores
and a mean composite was formed.

Smoker Image
The surveys included a measure of the smoker image that was similar to that used
by Aloise-Young and colleagues (Aloise-Young & Hennigan, 1996; Aloise-Young,
Hennigan, & Graham, 1996). The measure included nine ratings designed to tap
three constructs: cool, smart, and attractive. Participants were asked to rate most
kids their age who smoke from 1 to 4 on each of these dimensions. A factor analysis
revealed that these nine ratings formed a single factor (only a single eigenvalue >1).
Consequently, the total number of positive ratings (from 1 to 9) was used as the
measure of the positive smoker image.1

Passive Peer Pressure
Participants were asked how many kids their age had tried smoking, and how many
smoked regularly. Response alternatives for both questions were: (a) none or almost
none; (b) only a few; (c) more than a few, but not half; (d) about half; (e) many; and (f)
all or almost all. Responses to these two questions were standardized to z scores and
combined into a single measure of passive peer pressure (alpha ¼ .72).

Magazine Readership
The results of the STARS (Simmons, 1994) were used to identify magazines for
inclusion (see Table 1). The STARS marketing survey was conducted with 2,892
respondents between 12 and 19 years of age. On the STARS survey, youth were
asked about a variety of products including 47 magazines. These data were used
to identify 26 magazines that were in the top 20 magazines read by either males or
females. To increase the diversity of the magazines included, 19 magazines were
added to the list, including magazines geared toward Hispanic readers, health-related
publications, current events publications, music magazines, and several magazines
that are oriented toward adolescent and young adult readers.

1The placement of this measure was counterbalanced, with half of the participants rating
most smokers before they viewed the cigarette ads and half rating most smokers after they had
viewed the ads. There were no significant differences in the smoker image between the two
groups, so this variable was not included in the analyses. It should be noted, however, that
all nine mean differences were in the same direction, with ratings becoming more positive after
viewing the ads.

Table 1. Continued

Name % read Amount of cigarette advertising

World Wrestling Federation 9.7 0d

YM 42.5 0c

aData on cigarette advertising could not be obtained for this publication.
bData obtained from Competitive Media Reporting Inc. for January–December 1999.
cData obtained from a visual examination of 2 issues between January 1999 and March

2000.
dData obtained from a visual examination of 1 issue available on newsstands October 2001.
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Students also were given the opportunity to write in the names of up to 3 maga-
zines that they had read during the year that were not included in the survey.
Approximately half of the participants wrote in the name of at least one additional
magazine. However, only 2 magazines were mentioned by more than 4 participants.
Playboy and Jump were both listed by 7 participants. Magazines that were written in
were not included in the measure of cigarette exposure. Rather, these data were col-
lected to confirm that we had not failed to include any magazines with significant
readership among our participants.

Participants were asked two questions about each of the 46 magazines. Specifi-
cally, participants were asked how often and how thoroughly they read each maga-
zine. For example, participants were asked, ‘‘How many issues of Rolling Stone have
you read this year?’’ There were five response alternatives ranging from none to
every issue. In addition, participants were asked, ‘‘When you read Rolling Stone
do you usually. . . (a) read it from cover to cover; (b) read select articles and skim
the rest of the magazine; (c) skim the whole magazine; (d) read select articles only;
(e) skim parts of the magazine; or (f) I have not read Rolling Stone this year.’’ These
two ratings were combined to form a readership score for each magazine. Specifi-
cally, responses to the frequency measure ranged from 0 to 4. Participants who indi-
cated that they had been exposed to the whole magazine (alternatives a, b, and c
above) received a readership score that was equal to the frequency rating for that
magazine. For participants who indicated that they had been exposed to only part
of the magazine (alternatives d and e above), the readership score was one-half of
the frequency rating. Participants who indicated that they had not read the magazine
received a readership score of 0.

Self-reported Exposure to Cigarette Advertising
Of the 46 magazines, 29 included cigarette advertising. Information about the
amount of cigarette advertising contained in each of these magazines from January
1, 1999, to December 31, 1999, was obtained from Competitive Media Reporting
Inc. These figures are provided in Table 1. Self-reported exposure to cigarette adver-
tising was computed by multiplying the readership score for each of those 29 maga-
zines by its corresponding amount of cigarette advertising. A total was obtained by
summing the amounts for the magazines.2 In addition to this measure of cigarette
advertising exposure, a mean readership score was computed for the magazines con-
taining cigarette advertising and for those not containing cigarette advertising.

Attention to Cigarette Advertising
Participants also were asked to report how much attention they pay to cigarette
advertising. Specifically, they were told, ‘‘Magazines often have ads for cigarettes.
We want to know whether you pay attention to these ads, or whether you just turn
the page without really looking at them.’’ Participants then were asked how many
ads they pay attention to and how many they look at for at least 5 seconds. There
were four response alternatives for each question: (a) none, (b) some of the them,

2In cases where data for one of the magazines was missing (N ¼ 12), zero exposure was
assumed for that magazine. In addition, in instances where there were conflicting responses
(N ¼ 3; e.g., indicating that one had read half of the issues, but also indicating that one
had not read the magazine during the previous year), the response that indicated a lower level
of exposure was used.
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(c) about half, and (d) most of them. These measures were standardized to z scores
and a single measure of cigarette ad attention was formed by averaging the responses
to these two questions (alpha ¼ .79).

Recognition of Cigarette Advertisements
Participants also were shown six magazine advertisements (four cigarette ads and
two foils, see the Stimuli section below). The images were approximately 2 inches
" 3 inches and all six ads were presented on a single page in the survey. The instruc-
tions said, ‘‘We’re going to show you 6 ads that have been published in magazines.
For each one we want you to tell us whether or not you’ve seen it, and if you have,
what brand is being advertised.’’ The response alternatives were: (a) definitely
haven’t seen; (b) maybe have seen; (c) definitely have seen 1–3 times; and (d) defi-
nitely have seen more than 3 times. Then participants were asked to write in the
brand being advertised. Two memory measures were derived from these responses:
(a) the number of cigarette advertisements correctly identified (from 0 to 4) and
(b) the mean perceived recognition for the four cigarette ads. A foil score was also
obtained by computing the mean for the two foils. The two memory measures were
standardized to z scores and averaged to form the recognition measure.

Stimuli

Cigarette Advertisements
Four cigarette advertisements that appeared in magazines during 1999 were edited
and included as stimuli. All of the ads featured human characters. Three of the four
ads were color, one was black and white. All brand name information was removed,
as were warnings from the Surgeon General. Ads that contained images of people
smoking were altered to remove the cigarettes. The brands represented in these
advertisements were: Marlboro, Kool, Winston, and Virginia Slims. Adolescent
exposure to advertising for these brands tends to be high (Pucci & Siegel, 1999).

Foils
Two noncigarette advertisements were included as foils. These ads appeared in a
French language magazine to which few American adolescents would be exposed.
One ad depicted a woman hanging=swinging from the branch of a tree. The other
depicted a man and woman at a breakfast table drinking coffee. One of the ads
was color, the other was black and white.

Results

Readership of Magazines That Contain Cigarette Ads Versus Those That do Not

Before proceeding with analyses of the relation between cigarette ad exposure and
smoking, several descriptive analyses were conducted. The first descriptive analysis
was a comparison of adolescents’ readership patterns for magazines containing ciga-
rette ads and those that do not. Because the number of magazines with and without
cigarette advertising was not equal, the readership scores for each type of magazine
were averaged. A repeated measures ANOVA was conducted with magazine content
as the repeated factor (2: cigarette ads vs. no cigarette ads). The between-subjects
factors were gender (2) and grade (4). Due to the small number of eleventh and
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twelfth graders, those two groups were combined into a single grade level. This
analysis revealed significant main effects of content, F (1, 231) ¼ 16.94, p ¼ .000;
gender, F (1, 231) ¼ 34.20, p ¼ .000, and a marginally significant effect of grade,
F (1, 231) ¼ 2.52, p ¼ .058. In addition, the Content " Gender and Content "
Grade interactions were also significant, F (1, 231) ¼ 111.13, p ¼ .000, and F (3,
231) ¼3.23, p ¼ .023, respectively.

The Content " Gender interaction was due to the fact that girls and boys do
not differ in their tendency to read magazines that contain cigarette advertisements;
however, girls are more likely to read magazines that do not contain cigarette ads as
well (means are provided in Table 2). To follow-up on the content " grade inter-
action, separate univariate ANOVAs were conducted for readership of magazines
with cigarette ads and those without. These analyses revealed that there was no sig-
nificant grade effect for magazines with cigarette ads. Younger adolescents were just
as likely as older adolescents to read those magazines. Readership of magazines
without cigarette ads, however, decreased significantly from the seventh to the ninth,
eleventh, and twelfth grades (see Table 2 for means). Other studies have focused on
the extent to which adolescents read magazines with cigarette advertising, and have
found similarly disturbing patterns (King & Siegel, 2001; Pucci & Siegel, 1999;
Sanchez, Sanchez, Goldberg, & Goldberg, 2000). This is the first study however,
to compare readership in magazines with and without cigarette ads. The tendency
to read magazines with and without cigarette ads was not significantly different at
any grade level (although it approached significance for the seventh graders). These
results suggest that virtually any adolescent who is reading magazines is exposed to
cigarette advertising.

One of the reasons for including magazines that do not advertise cigarettes was
to rule out the possibility that magazine reading per se is related to smoking rather
than exposure to magazine advertising of cigarettes. For example, it might be argued
that adolescents who read magazines are more image conscious and are therefore
more likely to smoke. A regression analysis was performed in which smoking was
regressed on readership of magazines that do not contain cigarette advertisements,
grade, and gender. That analysis revealed that reading magazines without cigarette
ads is completely unrelated to cigarette smoking, p ¼ .953.

Cigarette Advertising and Smoking: Moderating and Mediating Effects

Analysis Plan
The relation between cigarette advertising and cigarette smoking, and the potential
moderating effect on passive peer pressure, were examined by regressing the cigarette
smoking composite measure on grade, gender, ethnicity, advertising, passive peer

Table 2. Mean readership levels by magazine advertising content, gender, and grade

Advertising
content

Grade Gender

7 9 10 11=12 Boys Girls

Cigarettes .24 .23 .28 .20 .23 .24
No cigarettes .42 .30 .38 .19 .16 .49
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pressure, and all two-way interactions. The measure of advertising differed across
analyses. In the first analysis, self-reported exposure and attention were entered into
the model. In the second analysis, ad recognition was entered in the model. Grade,
passive peer pressure, and the advertising measures were mean centered (the mean
was set to 0) to aid in the interpretation of moderating effects and to reduce collin-
earity between main effects and interactions. Gender was dummy coded, with
females set as the reference group. Ethnicity was also dummy coded. Non-Hispanic
White was defined as the reference group and all of the other ethnicities were coded
as 1. Due to the wide range of ethnic groups represented, no one group contained
sufficient numbers to allow for separate analysis. Across all of the analyses, the main
effects and interactions involving gender and ethnicity were all nonsignificant.
Consequently, the models reported below included only grade, advertising, passive
peer pressure, and all two-way interactions involving advertising.

In cases where advertising was significantly related to smoking, mediational
analyses were conducted next to determine whether the relation was mediated by
a positive smoker image. Using the framework set forth by Baron and Kenny
(1986) and elaborated by Holmbeck (2002), the following set of mediational analyses
were conducted: (a) test the relation between the predictor (advertising) and outcome
(smoking), (b) ascertain whether advertising is significantly related to the proposed
mediator (positive smoker image), and (c) regress smoking on both advertising and
positive smoker image to determine whether there is significant mediation.

Self-reported Exposure and Attention
The first regression analysis utilized self-reported exposure and attention to cigarette
advertising as predictors of smoking. Following the reasoning and analytic plan of
Chaffee and Schleuder (1986), a hierarchical regression analysis was performed.
The first step included grade and passive peer pressure. The second step included
the main effect of self-reported exposure to cigarette advertising, the Exposure "
Grade and the Exposure"Passive peer pressure interactions. In the third step, the
effect of attention to cigarette advertising and its two-way interactions were entered.
Exposure was entered into the model first based on the idea that the effect of atten-
tion is above and beyond the effect of mere exposure. The final step included only
the exposure " attention interaction. The results for the hierarchical regression are
presented in Table 3.

The model for the first step was significant, F (2, 229) ¼ 8.68, p ¼ .001, and the
effect of passive peer pressure was significant. The model for the second step showed
significant improvement in prediction, F (5, 226) ¼ 5.31, p ¼ .001, DR2 ¼ .035. In
this model, the effect of exposure was marginally significant, and the exposure "
grade and exposure " passive peer pressure interactions were both significant. The
third step also produced a significant increase in variance accounted for, F (8, 223)
¼ 4.75, p ¼ .001, DR2 ¼ .041. In this step, only the effect of self-reported attention
to cigarette advertising was significant. The final step, in which the interaction of
attention and exposure was added, did not improve prediction of cigarette smoking.

These results support amoderating effect for self-reported exposure to advertising
on the relation between passive peer pressure and cigarette smoking. This effect was
not significant for attention to cigarette advertising. Specifically, the positive value of
the beta coefficient for the Exposure " Passive peer pressure interaction indicates
that, as predicted, exposure to cigarette advertising augments the effect of passive
peer pressure on cigarette smoking. Regression lines have been plotted for the
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relation between passive peer pressure and smoking at exposure values correspond-
ing to the mean and one standard deviation above and below the mean. These plots
are shown in Figure 1. These plots show that passive peer pressure is more strongly
related to smoking for adolescents who have been exposed to above-average levels of
magazine advertising for cigarettes.

Next, we examined the data for evidence of a mediating relation of positive
views of smokers. The first step in testing for mediation is to establish a relation
between the predictor (in this case advertising) and the outcome (cigarette smoking).
This relation was significant for attention to cigarette advertising, but was only mar-
ginally significant for self-reported exposure. The negative value of the beta coef-
ficient for the interaction between exposure and grade indicates, however, that
exposure is more strongly related to smoking in younger adolescents than in older
adolescents. Consequently, we performed separate regressions for seventh, ninth,
tenth, and eleventh=twelfth graders to determine in which grades, if any, exposure
was significantly related to smoking (the eleventh and twelfth grades were combined

Table 3. Results of the hierarchical regression ananlysis predicting cigarette smoking

Beta P R2

Step 1: control variables .070
Grade .06 .41
Passive peer pressure .24 .001

Step 2: exposure variables .105
Exposure .11 .09
Exposure " grade #.13 .05
Exposure " passive peer pressure .13 .05

Step 3: attention variables .146
Attention .16 .01
Attention " grade .08 .25
Attention " passive peer pressure .07 .29

Step 4: exposure attention interaction .146
Exposure " attention .00 .96

Figure 1. Regression plot: exposure " passive peer pressure.
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due to small sample sizes). In each analysis, cigarette smoking was regressed on
exposure, passive peer pressure, and their interaction. We found that exposure pre-
dicted smoking for the seventh graders only, B ¼ .43, p ¼ .001. As a result, tests of
mediation were performed for the whole sample for attention to cigarette advertising
and for the seventh graders only for exposure.

To test whether the relation between attention to cigarette advertising and smok-
ing was mediated by a positive smoker image, we repeated the hierarchical regression
that we had performed on smoking, but in this case the outcome variable was posi-
tive smoker image. As was the case for smoking, attention significantly predicted a
positive smoker image, B ¼ .24, p ¼ .001, step 3 R2 ¼ .096. The next step in testing
for mediation was to perform the hierarchical regression on smoking once again, this
time with positive smoker image as one of the predictors (in the first step) to deter-
mine whether the predicted relation between attention and smoking was reduced. In
this analysis, positive smoker image significantly predicted cigarette smoking,
B ¼ .37, p ¼ .001; however, the relation between attention and cigarette smoking
was no longer significant, B ¼ .06, p ¼ .35. A formal test of mediation was per-
formed following the guidelines of Holmbeck (2002) and revealed that positive smo-
ker image significantly mediated the relation between attention to cigarette
advertising and adolescent cigarette smoking, z ¼ 2.92, p ¼ .005.

Given the fact that the current study is correlational, however, the direction of
causality is not unambiguous. For instance, it is possible that self-reported attention
is related to smoking and a positive smoker image because smoking causes the indi-
vidual to (a) seek out information relevant to smoking (i.e., including paying atten-
tion to cigarette ads) and (b) attribute positive characteristics to smokers. In order to
rule out this possibility, positive smoker image was regressed on self-reported atten-
tion to cigarette ads, grade, passive peer pressure, Attention " Grade, Attention "
Passive peer pressure, and Passive peer Pressure " Grade for nonsmokers only
(N ¼ 128). This analysis revealed a significant effect of attention to cigarette ads
on positive smoker image, B ¼ .21, p ¼ .020. Moreover, the R2 for this analysis
was .07 compared with .09 for the sample as a whole. This finding is important
because it suggests that attention to cigarette advertising may help to create and
reinforce positive views of smokers in nonsmoking adolescents, which has been
shown to be a risk factor for smoking initiation.

Next, we examined the data for the seventh graders to determine whether the
relation between exposure to cigarette advertising and smoking also was mediated
by a positive smoker image. To test this, positive smoker image was regressed on
exposure, passive peer pressure, and Exposure " Passive peer pressure. This model
was not significant, F (3, 46) ¼ 0.72, p ¼ .547, R2 ¼ .045, and there were no signi-
ficant effects in the model. Thus, the test for mediation in this case failed.

To summarize, the data supported the hypothesis that exposure to cigarette
advertising in magazines would augment the effect of passive peer pressure on smok-
ing. In contrast, the hypothesis that advertising influences smoking by creating a
positive image of smokers was supported for attention to cigarette advertising.

Recognition of Cigarette Advertisements
In the final set of analyses, cigarette ad recognition was used as the measure of
cigarette advertising. False recognition of the foils was entered into the model as a
control variable. The model tested the relation of memory for cigarette ads to
smoking, and also tested for moderation of passive peer pressure. This model was
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significant, F (7, 209) ¼ 4.77, p ¼ .000, R2 ¼ .14. Within the model, there were
significant effects of recognition, B ¼ .21, p ¼ .003; passive peer pressure, B ¼ .21,
p ¼ .003; and Recognition " Passive peer pressure, B ¼ .21, p ¼ .003. The positive
value of the beta coefficient for the interaction indicates that, as predicted, recog-
nition of cigarette advertising intensifies the effect of passive peer pressure on ado-
lescent smoking (replicating the findings for exposure). Regression lines have been
plotted for the relation between passive peer pressure and smoking at recognition
values corresponding to the mean and one standard deviation above and below
the mean. These plots are shown in Figure 2.

In the next analysis we tested whether the relation between memory for cigarette
advertising and smoking was mediated by a positive smoker image. Positive smoker
image was regressed on grade, recognition, passive peer pressure, Recognition "
Grade, Passive peer pressure " Grade, and Recognition " Passive peer pressure.
This model was not significant, F (7, 192) ¼ 1.07, p ¼ .385, R2 ¼ .04, and there were
no significant effects in the model. Consequently, the test for mediation failed.

Discussion

The present study included several unique design features that have enabled us to
obtain four important insights into the relation between magazine advertising of
cigarettes and adolescent cigarette smoking: (1) exposure to cigarette advertising
in magazines is as high for young adolescents as it is for adolescents approaching
adulthood; (2) regardless of how advertising is measured, it is related to adolescent
cigarette smoking (although self-reported exposure was significantly related only for
the seventh graders); (3) exposure to cigarette advertising (measured through reader-
ship patterns) and recognition of cigarette ads both augment the effect of passive
peer pressure on smoking; and (4) self-reported attention to cigarette advertising
is positively related to smoking, and this relation is mediated by positive views of
smokers. These findings are discussed in the sections below.

Adolescent Exposure to Magazine Advertising of Cigarettes

While the MSA addressed numerous forms of advertising and promotion, magazine
advertising was left unregulated. According to the terms of the MSA, however, the

Figure 2. Regression plot: recognition " passive peer pressure.
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tobacco companies are not to engage in advertising aimed at minors. The present
study has shown that adolescents, even 12- and 13-year-olds, are regularly exposed
to cigarette advertising in the magazines they read. In the present study, students
were asked about 46 different magazines. The 5 magazines with the highest levels
of cigarette advertising were in the top quartile in readership in our adolescent sam-
ple. Between 30% and 60% of our sample reported having read each of these maga-
zines, which contained substantial cigarette advertising during the previous year. The
tobacco industry defends itself by claiming that these are magazines aimed at adult
audiences. The level of exposure shown by our study and others, however, suggests
that the majority of youth are being exposed to cigarette advertisements in these
magazines. For example, King and Siegel (2001) found that between 75% and
95% of young people were reached by magazine advertising for ‘‘youth brands’’
of cigarettes. Whether this exposure is intentional or incidental it is clear that
additional regulations are needed to further insulate America’s youth from the
effects of cigarette advertising.

Relation of Advertising to Cigarette Smoking: Mediating and Moderating Processes

Given that adolescents are exposed to cigarette advertising in magazines, the relevant
question then becomes, Is this exposure related to adolescents’ behavior and attitudes?
The present study included several measures of cigarette advertising: (1) exposure based
on magazine readerships and the number of cigarette ads appearing in the magazines;
(2) recognition of current cigarette ads; and (3) self-reported attention to cigarette
advertising in magazines. All three measures of advertising were positively related to
smoking (although exposure was only significantly related for seventh graders). More-
over, we examined whether reading magazines without cigarette ads was related to
smoking and we found that it was not. These data provide converging evidence for a
link between adolescent cigarette smoking and magazine advertising of cigarettes.

In order to advance our understanding of the link between cigarette advertising
and adolescent cigarette smoking we explored two potential mechanisms—the
development of a positive smoker image and augmentation of passive peer pressure.
Evidence for both of these mechanisms was uncovered.

In the present study, adolescents who reported paying greater attention to maga-
zine ads for cigarettes had a more positive view of smokers. This positive smoker
image mediated the relation between attention and cigarette smoking. One interpret-
ation of these data is that cigarette advertising exposure, in the presence of motiv-
ation to process the social information in cigarette advertisements, contributes to
the formation of positive views of smokers. Then, the positive smoker image
increases the probability of smoking by increasing the individual’s willingness to
be identified with smokers (Gibbons & Gerrard, 1995). This interpretation is sup-
ported by previous research showing that image factors longitudinally predict smok-
ing onset during early adolescence (Aloise-Young, Hennigan, & Graham, 1996) and
changes in smoking in young adults (Gibbons & Gerrard, 1995). Moreover, experi-
mental evidence indicates that exposure to cigarette ads produces positive changes in
adolescents’ views of smokers (Pechmann & Ratneshwar, 1993). In addition, we pre-
sented empirical evidence showing that attention to cigarette advertising is related to
a positive smoker image even in nonsmokers. This analysis was conducted to address
the possibility of reverse causation, in which smokers might report greater exposure
to cigarette advertisements simply because individuals typically are more likely to
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attend to advertisements for any product that they care about and use (e.g.,
Kokkinaki & Lunt, 1999; Krugman, 1967; Sears & Freedman, 1967). Given the fact
that our data are cross-sectional and correlational, however, other explanations are
still possible.

First, there may be third variables that contribute to attention to cigarette ads
and to the development of a positive smoker image. For example, membership in
deviant peer clusters might be related to both of these variables. Members of deviant
peer clusters often are rejected by the peer group as a whole and they have disen-
gaged from traditional socialization agents such as school, family, and church
(Oetting, 1999). Consequently, they are likely to turn to media that reinforce and
validate their values and behavioral choices. In particular, they should be more likely
to seek out media sources that directly or implicitly reinforce alternative lifestyles
and more likely to attend to advertisements that endorse substance use.

Second, the attribution of positive qualities to smokers may encourage attention
to smoking advertising as well as cigarette smoking. In this interpretation, the
relation between attention to cigarette advertising and positive views of smokers
may be conceptualized as an iterative reinforcement process whereby the media sup-
ports and validates the adolescent’s deviant attitudes (Slater, Henry, Swaim, &
Anderson, 2003). That is, in American culture most people attribute negative quali-
ties to smokers (Aloise-Young et al., 1996; Gibbons & Gerrard, 1995); therefore,
adolescents who view smokers positively may feel the need to seek out media sources
consistent with that belief. In that way the media ensure that deviant attitudes will
continue to be held, with resulting effects on deviant behavior. Longitudinal data
are needed to track changes in the smoker image over time as a function of exposure
to advertising to discriminate between these explanations.

Thus, there are still many questions to be answered to fully understand the
psychological underpinnings of this finding. For instance, how might antismoking
advertisements change the perception of smokers created by the cigarette industry’s
advertising? In addition, the fact that different measures of cigarette advertising evi-
denced different patterns of mediation and moderation warrants further discussion.
First, it was surprising that recognition of cigarette ads was not related to positive
views of smokers whereas attention to ads was related. There are several possible rea-
sons why this pattern might have occurred. First, a more specific measure of positive
views of smokers might be more successful in capturing the effect of advertising on
adolescents’ views of smokers. For instance, although recognition of cigarette ads
was not related to the number of positive ratings of smokers, it was significantly
related to ratings of smokers’ attractiveness, r (213) ¼ .13. This suggests that the best
strategy for assessing the link between ad exposure and the smoker image may be to
target the exact characteristics that a cigarette ad is trying to manipulate.

Other possible explanations center around the meaning of the attention measure.
Although participants reported attention to magazine ads, individuals who pay
attention to these advertisements are probably more likely to pay attention to other
forms of advertising as well. Consequently, this measure spans different advertising
media and is likely to have greater power to detect relations between exposure and
resulting attitudes. In addition, it is likely that the attention measure is tapping more
than just attention—it also is measuring motivation to some degree. Self-reported
attention may have an element of information seeking and may be reflective of
the adolescent being in a decision phase. Most adolescents report that they smoked
the first time because they were curious (Hahn et al., 1990). That is, they smoked to
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get more information. Attention to relevant media sources may be a manifestation of
this type of curiosity. For example, research on self-monitoring in young adults sug-
gests that high self-monitors attend to and are influenced by social information in
advertisements for socially salient products (Bagozzi & Schnedlitz, 1985; Shepherd,
1985). Thus, it may be that the relationship between attention and the smoker image
is due to some respondents using advertisements as a source of social information.
This could be tested in future research by examining the possible moderating effect
of self-monitoring on the attention–image relationship.

Given that the mediating relation was obtained only for one of our three
measures of cigarette advertising, it seems prudent to exercise some caution with
respect to this finding. If this result could be replicated, however, is would be note-
worthy from a policy point of view. Specifically, the smoker image measure asked for
perceptions of ‘‘kids your age who smoke.’’ That is, although cigarette advertising
contains images of adults, attention to it is related to views of adolescent smokers.
Current regulations require that cigarette advertising include only individuals who
appear to be 25 years of age or older. The premise is that by doing so, adolescent
viewers will be partially protected from the influence of the advertising. Our findings
suggest that this premise may be unjustified.

The second mechanism explored, augmentation of passive peer pressure as a
consequence of exposure to cigarette advertising, was supported for two of our three
measures of advertising. Specifically, we found that when adolescents are exposed to
greater amounts of magazine advertising of cigarettes, and when they remember the
ads to which they are exposed, their smoking is more strongly related to their percep-
tions of peer smoking. It seems likely that exposure has this effect because it reduces
inhibitions adolescents may have about smoking. This might be accomplished by
suggesting to adolescent readers that the use of cigarettes among their peers in fact
reflects larger social norms, which makes them more willing to accept peer norms
that they observe in their immediate social environment. Another reason that ciga-
rette ads may have this effect is that they depict individuals experiencing positive
consequences of smoking. In some ads smokers are depicted as being relaxed,
whereas in others smokers are shown in group settings giving the appearance of
popularity and social success. The perception that smoking has these positive social
outcomes could reduce adolescents’ inhibitions about smoking, thereby increasing
their vulnerability to passive peer pressure. Consistent with that explanation,
research on exposure to alcohol advertising has revealed a significant relation to per-
ceived consequences of drinking (Chen & Grube, 2002; Martin et al., 2002). More-
over, perceived consequences of drinking have been shown to mediate the effect of
the drinker image on drinking (Ouellette, Gerrard, Gibbons, & Reis-Bergan,
1999). Future research should examine the relationship among cigarette advertising,
the development of positive attitudes regarding the consequences of smoking, and
perceptions of social descriptive and prescriptive norms to determine what psycho-
logical mechanisms are at work.

Once again these results show that despite depicting adults, cigarette advertising
operates by affecting peer-related mechanisms for smoking onset. Peer influence is
consistently identified as an important contributor to adolescent problem behavior,
and each year millions of dollars are spent on prevention programs aimed at reduc-
ing its effect. The present study suggests that restricting cigarette advertising in
magazines to which adolescents are exposed might be one cost-effective way to
reduce the impact of passive peer pressure.
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Findings of this and previous studies clearly demonstrate that adolescents of all
ages are frequently exposed to cigarette advertising in the magazines they typically
read. This study provides new insight into mechanisms by which such advertising
may increase the likelihood that adolescents will become cigarette smokers. There
is evidence to suggest that attention to cigarette advertising may increase positive
views of cigarette smokers, which increases the likelihood of cigarette uptake among
teens. Moreover, exposure to cigarette advertising increases the impact of the belief
that many of a teen’s peers are smokers. Thus, the present study suggests that ado-
lescent exposure to cigarette advertising is an important issue that should be
addressed by policymakers and public health officials.
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ABSTRACT: Background: Today the uptake of smoking is primarily an adolescent pursuit. Awareness of tobacco ad-
vertising and promotion is high, and evidence suggests that it plays a role in adolescent smoking uptake. Purpose: We 
evaluated the influence of tobacco advertising and promotion and exposure to smokers on never-smoking adolescents' 
susceptibility to smoking. Methods: We used data on 3536 adolescent never smokers (those who had never even puffed 
on a cigarette) from the 1993 California Tobacco Survey. That survey questioned adolescents about smoking history 
and inclinations. For this analysis, we defined as susceptible to smoking those never smokers who said on the survey 
that they could not rule out independently deciding to try a cigarette soon or smoking one offered by a friend. Also for 
this analysis, we devised two indices: 1) a 5-point index of an individual's receptivity to tobacco advertising as deter-
mined by the number of positive responses to five survey items (recognition of advertising messages, having a favorite 
advertisement, naming a brand he/she might buy, owning a tobacco-related promotional item, and willingness to use a 
tobacco-related promotional item) and 2) an index classifying an individual's reported exposure to family and peer 
smoking into one of four levels. Using logistic regression, we assessed the independent importance of our indices in 
predicting susceptibility to smoking after adjustment for sociodemographic variables, including age, sex, and 
race/ethnicity, and for perceived school performance. Tests of statistical significance were two-sided. Results: Receptiv-
ity to tobacco advertising and exposure to smokers were independently associated with susceptibility to smoking, but 
the relationship appeared stronger for receptivity to advertising. Adolescents exposed to family members and peers (n = 
489) who smoked were 1.89 (95% confidence interval [CI] = 1.30-2.74) times as likely to be susceptible, whereas ado-
lescents who scored 4 or more on the Index of Receptivity to Tobacco Marketing (n = 361) were 3.91 (95% CI = 2.38-
6.42) times as likely to be susceptible as those who scored 0. Even adolescents who scored 2 (n = 1090) were 2.03 (95% 
CI = 1.31-3.15) times as likely to be susceptible. There was no interaction effect between score on the Index of Recep-
tivity to Tobacco Marketing and exposure to smokers. Conclusion: Our results support the hypothesis that tobacco mar-
keting may be a stronger current influence in encouraging adolescents to initiate the smoking uptake process than expo-
sure to peer or family smokers or sociodemographic variables including perceived school performance. 
 
 TEXT: 

After 30 years of sustained public education about the health effects of smoking, adolescents are the only age group 
who continues to take up smoking in significant numbers. In the United States, more than one quarter of 17- and 18-
year-olds are current smokers [n1]. Furthermore, recent research shows that smoking prevalence among adolescents in 
the United States declined through the mid-1970s to mid-1980s but has remained level in the last decade among whites, 
in contrast to blacks, among whom prevalence still appears to be declining slightly [n2]. A growing body of research 
suggests that tobacco advertising is a contributing factor to adolescent smoking uptake. Studies have consistently docu-
mented high awareness and recall of tobacco advertising among adolescents and even among young children [n3-n5]. 
Adolescents are known to be highly adept at decoding cigarette advertisements, and awareness of brand imagery and 
covert messages is already present in the preteen years [n6]. Furthermore, analyses of trends in the age of smoking ini-
tiation have demonstrated high correlations between the timing of particular advertising campaigns and increases in the 
rates at which adolescents take up smoking [n1,n7]. 
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The tobacco industry asserts that their marketing effectiveness is limited to maintaining brand loyalty and that it has 
no role in encouraging adolescents to experiment with smoking [n8-n10]. They argue that incentives to start smoking 
come mainly from exposure to other smokers in the peer and family network. This article addresses the relative influ-
ence of tobacco marketing and exposure to other smokers on the susceptibility to take up smoking in adolescents who 
have never smoked. 

Theories concerning the process of becoming a smoker identify a state prior to experimentation during which the 
never smoker is susceptible to take up smoking [n1,n11-n13]; we focus on susceptibility as a marker of which adoles-
cents have started the uptake process. In previous research, we defined an adolescent as susceptible to smoke if he or 
she cannot definitely rule out the possibility of future smoking [n14-n16]. Data from the longitudinal component of the 
national Teenage Attitudes and Practices Survey indicate that never-smoking adolescents who could be classified as 
susceptible to smoking in 1988 or 1989 were two to three times more likely to have used cigarettes in the interim when 
surveyed again in 1993 than those who were originally classified as not susceptible. n1 

This article analyzes data that we collected from the 1993 California Tobacco Survey [n14] regarding the extent of 
any possible association between 1) receptivity to marketing and 2) exposure to family and peer smokers on the suscep-
tibility to smoking of adolescents who have never experimented with cigarettes. The present analysis is restricted to 
adolescents who never smoked, since any behavioral experience with cigarettes could introduce additional factors not 
sufficiently measured that might make such an association difficult to detect. Our assessment of the influence of tobacco 
marketing extends previous research to include information on adolescent response to products promoting tobacco use, 
such as clothing and toys bearing the brand logo. Questions about the use of such items were included on the 1993 Cali-
fornia Tobacco Survey to reflect recent changes in the marketing strategies of the tobacco industry that increasingly 
focused on promotional activities, rather than advertising alone, to sell tobacco to the consumer [n10]. 
  
Subjects and Methods 
Survey Sample 

The data for this analysis were drawn from the 1993 California Tobacco Survey [n14]. Telephone interviews were 
conducted with 30910 households in California using a modified Mitofsky--Waksberg [n17] random-digit-dialing 
methodology (response rate, 70.0%). A screener interview with an adult in each household identified 6892 adolescents 
(aged 12-17 years), all of whom were scheduled for in-depth interviews lasting approximately 25 minutes. Completed 
interviews were obtained from 5531 adolescents, 80.3% of those identified in the responding households. The 1993 
California Tobacco Survey was designed to provide representative estimates for the population of California. Household 
level base weights were assigned according to the probability a household was selected and an adjustment made for 
more than one telephone line as appropriate. The base weights were then ratio adjusted for age, education of head of 
household, race or ethnicity, and geographic region. 
  
Sociodemographic and Smoking Experience Variables 

All adolescents were asked questions on age, sex, and race or ethnicity. In addition, we asked them to rate their per-
formance in school as "very much above average," "above average," "average," or "below average." The last two cate-
gories were combined for analytic purposes, since few respondents reported below average performance. 

Adolescents were included in the analysis if they responded "no" to the following questions: "Have you ever 
smoked a cigarette?" and "Have you ever tried or experimented with cigarette smoking, even a few puffs?" Of adoles-
cents surveyed, the majority (65.4% +/- 1.5%, mean +/- 95% confidence interval [CI]) reported that they had never 
smoked or even puffed on a cigarette before. 

To determine if adolescents were susceptible to smoking, all those with no smoking experience were asked two 
questions designed to probe the likelihood of future smoking: "Do you think you will try a cigarette soon?" and "If one 
of your best friends were to offer you a cigarette, would you smoke it?" Following previous research, any answer other 
than "no" or "definitely not" to both questions was sufficient to classify an adolescent as susceptible to smoking [n11-
n13]. 

The demographic distribution (unweighted) of the study sample of 3536 adolescent never smokers was 51.3% fe-
male (n = 1813) and 48.7% male (n = 1723); 43.9% 12- to 13-year-olds (n = 1550), 33.0% 14- to 15-year-olds (n = 
1167), and 23.1% 16- to 17-year-olds (n = 819); 54.2% non-Hispanic white (n = 1918), 26.2% Hispanic (n = 925), 6.7% 
black (n = 238), and 12.9% Asian or other race/ethnicity (n = 455). 
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Index of Receptivity to Tobacco Marketing 

For the current study, the influence of tobacco marketing on adolescents was investigated on a number of dimen-
sions. These dimensions were then combined, as described below, into an Index of Receptivity to Tobacco Marketing. 

First, to ascertain whether adolescents cognitively attend to and interpret the messages communicated by tobacco 
advertising, all adolescent never smokers who had seen a tobacco advertisement (87.9% +/- 1.6%) were asked whether 
any of the following nine messages were contained in the advertising: 1) Smoking is enjoyable, 2) it helps people to 
relax, 3) it helps people feel comfortable in social situations, 4) it is a pleasurable pastime, 5) it helps people stay thin, 
6) it helps reduce stress, 7) it helps people when they are bored, 8) the "in" crowd are smokers, and 9) successful people 
smoke. For our index, any affirmative response was taken as a positive indication of at least a basic level of cognitive 
awareness of tobacco advertising. 

Second, the existence of affective responses to cigarette advertisements was assessed by asking all adolescents, 
"What is the name of the cigarette brand of your favorite cigarette advertisement?" Those who could not name a brand 
were asked, "Of all the cigarette advertisements you have seen, which do you think attracts your attention the most?" 
For our index, being able to give a brand name was considered a positive response. 

Third, to ascertain whether adolescents form preferences for brands before experimenting with cigarettes, we asked, 
"If you wanted to buy a pack of cigarettes tomorrow, what brand do you think that you would buy?" Again, for our in-
dex, naming a brand was considered a positive response. 

As the fourth and fifth components of our index, we used two items from the California Tobacco Survey that as-
sessed adolescent response to products promoting tobacco. We asked all adolescents, "Have you ever bought or re-
ceived for free any product which promotes a tobacco brand or was distributed by a tobacco company?" We then asked, 
"Do you think that you would ever use a tobacco industry promotional item such as a T-shirt?." We considered an an-
swer of "yes" to either of these questions to be a positive response. 

We combined all five of the above items into a single Index of Receptivity to Tobacco Marketing. Scores ranged 
from 0 to 4+ based on the number of positive responses given to the five items. 
  
Index of Exposure to Smokers 

In accordance with extensive previous analyses, we constructed a second index designed to measure adolescent ex-
posure to family and peer smokers. n1 All adolescents in the California Tobacco Survey were asked about the use of 
tobacco by parents, stepparents, guardians, older siblings, and best male and best female friends. For the current study, 
we used the responses to these questions to classify adolescents into four levels of exposure: 1) minimal exposure, 2) 
exposure only to family users, 3) exposure only to best friends (peers) who are users, and 4) exposure to both peers and 
family members who are users. The category for minimal exposure may include adolescents with acquaintances (but not 
best friends or family members) who used tobacco. 
  
Statistical Analysis 

All percentages are weighted and presented with 95% CIs that were derived using the jackknife procedure [n18]. 
This procedure is one method for variance estimation in the setting of large-scale population surveys that are not com-
pletely random. Chi-squared statistics were computed using Satterthwaite's approximation, another jackknife-based pro-
cedure [n19,n20]. We used logistic regression to identify the independent predictors of susceptibility to smoking among 
adolescents who had never tried a cigarette. Included in the regression were all variables analyzed univariately: so-
ciodemographic factors, variables for each positive score versus a score of 0 on the tobacco-advertising index, and vari-
ables for each category of exposure to smokers versus minimal exposure. Again, we used the jackknife procedure to 
compute variance estimates for computation of 95% CIs for the risk ratios derived from the regression coefficients. All 
analyses were performed using the SAS system [n21]. All P values are from two-tailed statistical tests. 
  
Results 
Adolescent Susceptibility 

Overall, one quarter (25.4% +/- 2.1%) of adolescent never smokers were susceptible to smoking. The distribution 
by age and sex is presented in Fig. 1. In each age group, more than one fifth of adolescent never smokers were suscepti-
ble to begin smoking. Although older never smokers of both sexes appeared less susceptible, this difference did not at-
tain statistical significance (P<.07). Boys 12-13 years old were more likely to be susceptible to smoking than girls in 
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this age group (P<.04), but this sex difference disappeared among older adolescents, among whom approximately 21% 
of both boys and girls aged 16-17 years were susceptible. 
  
Tobacco Advertising and Promotion 

Fig. 2 presents the interpretation of cigarette-advertising messages by California adolescents. The figure shows the 
six messages most frequently identified as contained in cigarette advertising, although all nine messages mentioned (see 
"Subjects and Methods" section) were cited by large percentages. Overall, four fifths (84.0% +/- 1.7%) of adolescent 
never smokers agreed that cigarette advertisements promote at least one benefit of smoking. Although older adolescents 
agreed more than younger adolescents (P<.005), a high percentage (81.0% +/- 2.8%) of 12- to 13-year-olds believed 
that cigarette advertisements promote at least one benefit of smoking. Adolescents were most likely to agree that ciga-
rette advertisements depict smoking as enjoyable and as helping people to feel comfortable in social situations, although 
40% indicated that cigarette advertisements also promote smoking as helping people stay thin. The latter view was held 
by 43.9% +/- 3.3% of females and 39.0% +/- 3.2% of males. 

Across all age groups, approximately 40% of adolescents who had never tried a cigarette could name a brand of 
cigarettes that they would prefer to purchase (Table 1). Marlboro was the brand most often nominated in all age groups. 
Two thirds more 12- to 13-year-olds named Marlboro than Camel, and this number increased substantially with age. By 
age 16-17 years, four times as many nonsmokers named Marlboro than Camel. Around 60% of adolescent never smok-
ers could name a favorite cigarette advertisement. Across all ages, Camel advertisements were the most frequently 
nominated as favorite. Two and a half times as many 12- to 13-year-olds named Camel than Marlboro. This difference 
decreased markedly across age, however, so that by age 16-17 years, there was only a 35% difference in the rate of 
nomination of the advertisements as favorite. The popularity of the Marlboro advertisement and the Marlboro brand as 
the brand to buy increased with age (P<.06 and P<.004, respectively), whereas nomination of Camel as the favorite 
advertising or preferred brand to buy decreased with age (P<.003 and P<.018, respectively).  

Table 1. Cigarette brand preferences and favorite 
advertisement by brand, by age (never puffers) n1 

 Aged 12-13 y Aged 14-15 y 
         

Cigarette  Favorite  Favorite 
brand Would buy, % advertisement, % Would buy, % advertisement, % 

Marlboro 20.1 +/- 3.2 13.9 +/- 2.8 24.4 +/- 3.3 16.4 +/- 3.2 
Camel 12.3 +/- 2.5 35.9 +/- 2.8 8.8 +/- 2.0 33.9 +/- 3.8 
Other 8.1 +/- 2.4 8.3 +/- 2.3 13.0 +/- 3.4 9.6 +/- 2.3 
None 59.6 +/- 3.6 41.9 +/- 3.5 53.9 +/- 3.9 40.0 +/- 3.8 
  
 Aged 16-17 y 
  Favorite 
 Would buy, % advertisement, % 
Marlboro 30.1 +/- 5.2 20.0 +/- 4.7 
Camel 7.2 +/- 3.0 27.5 +/- 3.7 
Other 8.0 +/- 2.1 9.9 +/- 2.6 
None 54.7 +/- 5.4 42.7 +/- 5.3 
n1 Values = means +/- 95% 
confidence intervals. 

Fig. 3 shows the percentage of adolescent never smokers who had received a product promoting tobacco use and 
the percentage of those who would be willing to use such a product. Few of the 12- to 13-year-olds had received a pro-
motional product, although 12.6% +/- 2.9% of this age group were willing to use one. Both product ownership and will-
ingness to use promotional items increased with age (P = .001 and P = .02, respectively). Overall, 5.9% +/- 1.1% of 
adolescents who had never smoked had a product promoting tobacco use, and 15.2% +/- 1.8% of adolescent never 
smokers were willing to use a promotional product. 

Of the 211 adolescent never smokers who had received a tobacco promotional item, 41.7% +/- 10.1% had received 
an item promoting Camel cigarettes, 17.3% +/- 7.3% had received an item promoting Marlboro cigarettes, and 10.5% 
+/- 5.2% had received an item promoting smokeless tobacco. The type of product most often received was a T-shirt or 
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other clothing item, which accounted for 50.9% +/- 7.9% of the items. The second most common item was a cigarette 
lighter (16.5% +/- 5.7%). 

Fig. 4 shows, for each age group, the distribution of responses on the Index of Receptivity to Tobacco Marketing, 
which was produced from the above items. There were some similarities across age in this distribution, with more than 
half of adolescent never smokers in each age group scoring 2 or higher. Significant age differences, however, were 
noted at both extremes of the continuum (overall P<.003), with 12- to 13-year-olds being more likely to have a score of 
0 (13.4% versus 8.7% for 16- to 17-year-olds) and less likely to have the higher score of 4 or more (7.8% versus 
12.6%). 
  
Exposure to Smokers 

The percentage of adolescent never smokers exposed to smokers who were family members and/or best friends is 
presented in Fig. 5. Exposure to smokers differed markedly with age (overall P<.0001). More than half (54.6% +/- 
3.6%) of 12- to 13-year-olds had no peer or family exposure to smokers, compared with only 37.1% +/- 4.4% of 16- to 
17-year-olds. Among younger adolescents, exposure to smokers was most likely to occur in the family (35.6% versus 
18.5%). The reverse was true for those older than 13 years, among whom best friends were a more common source of 
contact with smokers (37.0% versus 39.9%). Overall, 13.9% +/- 1.5% of those who had never smoked were highly ex-
posed, having both best friends and family members who smoked; these adolescents were 1.9 (95% CI = 1.3-2.7) times 
as likely to be susceptible to smoking as adolescents with minimal exposure. 
  
Predicting Susceptibility to Smoking Among Adolescent Never Smokers 

To determine which variables increase the likelihood of smoking for adolescent never smokers, we performed a lo-
gistic regression with susceptibility as the dependent variable. The results are presented in Table 2. After adjustment for 
other sociodemographic factors, neither age nor sex was a statistically significant predictor of susceptibility to smoking. 
Black adolescents were less likely to be susceptible than non-Hispanic white adolescents, although this difference was 
not statistically significant. Hispanic adolescents were 70% more likely to be susceptible to smoking than non-Hispanic 
whites. Perceived performance at school was strongly associated with susceptibility to smoking; adolescents who self-
rated their performance as "average" or "below average" were significantly more likely to be susceptible to smoking 
than those who indicated their performance at school to be "very much above average."  

Table 2. Predictors of susceptibility to smoke among adolescent never smokers 
  Adjusted 95% confidence 
 Sample odds ratio interval 
 size     
Age, y       
 12 823 n1 1.00   
 13 727 1.46 1.02-2.07 
 14 611 1.29 0.96-1.71 
 15 556 1.07 0.77-1.48 
 16 428 0.67 0.45-0.99 
 17 391 0.80 0.50-1.27 
       
Sex       
 Female 1813 n1 1.00   
 Male 1723 1.08 0.86-1.36 
       
Race/ethnicity       
 Non-Hispanic white 1918 n1 1.00   
 Black 238 0.76 0.48-1.19 
 Hispanic 925 1.73 1.32-2.27 
 Asian/other 455 1.23 0.91-1.66 
       
School performance       
 Very much above average 814 n1 1.00   
 Above average 1395 1.31 0.94-1.85 
 Average or below average 1327 1.83 1.33-2.52 
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Table 2. Predictors of susceptibility to smoke among adolescent never smokers 
  Adjusted 95% confidence 
 Sample odds ratio interval 
 size     
       
Exposure index       
 Minimal 1645 n1 1.00   
 Family only 755 1.31 1.00-1.72 
 Peer only 647 1.92 1.36-2.70 
 Family and peer 489 1.89 1.30-2.74 
       
Index of Receptivity to Tobacco       
  Marketing       
 0 351 n1 1.00   
 1 747 1.59 1.00-2.51 
 2 1090 2.03 1.31-3.15 
 3 987 2.81 1.89-4.16 
 4+ 361 3.91 2.38-6.42 
       
n1 Referent group. 

Both exposure to smokers and score on the Index of Receptivity to Tobacco Marketing were independently related 
to susceptibility after adjustment was made for the effects of the sociodemographic variables. Almost one fifth of ado-
lescents who were not exposed to family members or best friends who smoked were classified as susceptible to smok-
ing. The proportion of those who were susceptible to smoking increased by approximately 30% if a member of the fam-
ily smoked and nearly doubled if adolescents had best friends who smoked. For those adolescents who had best friends 
who smoked, exposure to smokers in the family as well did not increase any further their likelihood of being susceptible 
to smoking. 

We observed a strong effect between susceptibility to smoking and scores on the Index of Receptivity to Tobacco 
Marketing. Of adolescents who scored 0 on this index, 13.5% +/- 4.6% were susceptible. A score of 2 doubled the pro-
portion of those who were susceptible. Adolescents who scored 4 or more on the index were almost four times more 
likely to be susceptible, compared with adolescents who scored 0. 

To investigate any possible interaction effect between exposure to smokers and score on the Index of Receptivity to 
Tobacco Marketing, we compared smoking-susceptibility rates among adolescents at two levels of exposure to smokers 
(minimal versus peer and/or family) and among adolescents at two levels of receptivity to tobacco marketing (zero re-
ceptivity score versus any positive receptivity score) (Fig. 6). In a separate logistic regression with specially coded in-
teraction variables, we found no statistically significant interaction between score on the Index of Receptivity to To-
bacco Marketing and exposure to smokers. The effects were simply additive: Compared with those having a score of 0 
and minimal exposure to smoking, those with minimal exposure and a score of 1 or greater had 2.6 (95% CI = 1.6-4.2) 
times the likelihood of being susceptible to smoking; those with some exposure to other smokers and a score of 0 had 
2.3 (95% CI = 1.0-5.3) times the likelihood; and those with some exposure and a score of 1 or greater had 4.5 (95% CI 
= 3.1-6.7) times the likelihood. 
  
Discussion 

Of adolescent never smokers surveyed, one quarter appeared to have started the smoking uptake process as meas-
ured by susceptibility to smoking. A higher score on the Index of Receptivity to Tobacco Marketing was strongly asso-
ciated with susceptibility among adolescent never smokers. The association of the index score with susceptibility was 
independent of and appeared to be stronger than the association with susceptibility of exposure to other smokers. 
Whereas exposure to both family and best friends who smoked increased susceptibility to smoking by 90%, a score of 4 
or more on the Index of Receptivity to Tobacco Marketing produced almost a fourfold increase in the likelihood of be-
ing susceptible to smoking, and a score of 2 increased the likelihood by a factor of 2. 

Adolescent never smokers appeared to be receptive to tobacco marketing at an early age. Among 12- to 13-year-
olds, nearly two thirds scored 2 or higher on the Index of Receptivity to Tobacco Marketing. Only 16% of adolescents 
did not perceive that cigarette advertising promotes at least one of the benefits queried. Possibly, if fewer benefits had 
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been listed, this percentage may have been higher, but positive responses were in the neighborhood of 70% for at least 
four of the individual items. These data indicate that adolescents are very aware of cigarette advertising. 

Almost 60% of 12- to 13-year-old never smokers named a favorite cigarette advertisement, and just over 40% had a 
preference for the cigarette brand they would buy. Although few adolescent never smokers already possessed items 
promoting tobacco, 15.2% indicated that they would be willing to use such products, which suggests that there is a mar-
ket for the promotion of tobacco to nonsmoking adolescents via clothing and other products bearing tobacco logos. 
Marlboro and Camel cigarettes showed the highest degree of market penetration among adolescent never smokers. 

Because this analysis is restricted to never smokers, the demographic distribution of the sample is not representa-
tive of the overall adolescent population; for instance, it contained more younger than older adolescents. By the middle 
to late teens, many adolescents will have experimented with smoking, and some will have progressed to a full-fledged 
addiction. Personal experience with smoking, such as any direct physical sensation or the reactions of peers, will likely 
have considerable influence on whether an adolescent progresses from experimentation to addicted smoking. The em-
phasis of the present study is on the identification of the correlates of entering the first stage of the smoking uptake 
process, susceptibility. 

Consistent with previous research, exposure to smokers and perceived school performance were strongly and inde-
pendently associated with susceptibility to smoking [n1,n11-n13]. Adolescent never smokers were 30% more likely to 
be susceptible to smoking if they reported being exposed to a smoker only in the family and about 90% more likely to 
be susceptible if they had at least one best friend who smoked. No additional increased risk was observed for adoles-
cents exposed to both family members and best friends who were smokers. The magnitude of this effect was similar to 
that observed for perceived school performance. Adolescents who rated their performance as "average" or "below aver-
age" were almost twice as likely to be susceptible to smoking as those who rated their performance higher. 

The telephone modality of the California Tobacco Survey may lead to underreporting of both adolescent smoking 
behavior and the items defining susceptibility to smoking. An adolescent could be aware of a parent listening in on a 
phone extension. Most of the survey questions required "yes" or "no" or "agree" or "disagree" responses, so an adult in 
the same room would probably not influence the adolescent's answers. In order to maximize the chance for privacy, 
adolescents were called back on a later date, rather than being interviewed at the time of the initial household contact. 
Nevertheless, some of our never smokers may have had experience with cigarettes, and some actual never smokers may 
have denied any future intention because a parent was listening. It is likely that completely accurate data would have 
produced even stronger correlations among the variables of interest. Misclassified adolescents may have answered the 
questions on tobacco marketing and exposure to other smokers in a way more like those who are indeed susceptible. 

Our index of receptivity to tobacco advertising and promotion is based on a series of survey questions in the 1993 
California Tobacco Survey regarding adolescents' awareness and response to tobacco advertising and marketing. This 
index has been devised solely for use in this study. There may be many more aspects of adolescent cognition and expe-
rience that we have not considered that are relevant to receptivity. Research in this area is lacking, especially within the 
setting of population studies. Nevertheless, the degree of awareness and response that we capture with our index is re-
lated to susceptibility in a manner suggesting that the higher the receptivity, the greater the susceptibility to smoking 
(see adjusted odds ratios in Table 2). 

The research literature indicates that marketing can encourage consumption of the general product category (such 
as cigarettes) as well as of the specific brand being advertised [n1,n22]. Tobacco marketing may be more effective in 
promoting the general product category than in promoting the particular brand of cigarettes. In our sample, the preferred 
brand of purchase was Marlboro, yet the cigarette advertisements most favored by adolescents were those for Camel. 
We hypothesize that the effect of tobacco advertising on brand purchase intentions is filtered through the brand prefer-
ences of the immediate peer network. Thus, brand preference among adolescents may lag behind advertisement prefer-
ence by the time required for the peer group as a whole to adopt a new brand. Our interpretation of these data is also 
commensurate with the slow but steady growth in the market share of Camel cigarettes following the introduction of the 
Joe Camel campaign. In 1987, Camel cigarettes were virtually invisible in the illegal adolescent market. However, 18 
months later, Camel cigarettes had acquired a market share of 8.1%, and national data from 1993 indicate that these 
cigarettes now represent a 13.3% share of the adolescent market [n23]. According to the Federal Trade Commission 
[n24], a total of $ 6 billion was spent marketing tobacco products in 1993, with more than half ($ 3.4 billion) spent on 
promotional items such as coupons, specialty, and value-added items. 

Our results support the hypothesis that tobacco marketing may be a stronger current influence in encouraging ado-
lescents to initiate the smoking uptake process than demographic characteristics, perceived school performance, or ex-
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posure to other smokers in the peer or family network. The accumulated evidence supports the need for effective strate-
gies to prevent adolescents from starting to smoke. 
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GRAPHIC: Figure 1, Percentage of male and female adolescent never smokers in California who were susceptible to 
begin smoking, stratified by age group: 12-13 years (n = 1550), 14-15 years (n = 1167), and 16-17 years (n = 819). 
Numbers in the bars give weighted percents, and the upper limits of the 95% confidence intervals are shown. CTS = 
California Tobacco Survey; Figure 2, Percentage of California adolescent never smokers aged 12-13 years (n = 1550), 
14-15 years (n = 1167), and 16-17 years (n = 819) who perceived a benefit of smoking as being promoted by cigarette 
advertisements by the six messages most frequently identified: staying thin, boredom reduction, stress reduction, relax-
ing, social facilitator, and enjoyable. Numbers in the bars are weighted percents, and the upper limits of the 95% confi-
dence intervals are shown. CTS = California Tobacco Survey; Figure 3, Percentage of California adolescent never 
smokers who had received and percentage who would be willing to use products that promote tobacco use, stratified by 
age group: 12-13 years (n = 1550), 14-15 years (n = 1167), and 16-17 years (n = 819). Numbers in the bar are weighted 
percents, and the upper limits of the 95% confidence intervals are shown. CTS = California Tobacco Survey; Figure 4, 
Percentage of California adolescent never smokers aged 12-13 years (n = 1550), 14-15 years (n = 819) according to 
their score of 0-4+ on the Index of Receptivity to Tobacco Marketing (see text for definition). Numbers in the bars are 
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weighted percents, and the upper limits of the 95% confidence intervals are shown. CTS = California Tobacco Survey; 
Figure 5, Percentage of California adolescent never smokers aged 12-13 years (n = 1550), 14-15 years (n = 1167), and 
16-17 years (n = 819) who were exposed to other smokers according to their source of exposure: minimal, family only, 
peer only, or peer and family. Numbers in the bars are weighted percents, and the upper limits of the 95% confidence 
intervals are shown. CTS = California Tobacco Survey; Figure 6, Percentage of California adolescent never smokers 
12-17 years who were susceptible to begin smoking according to their receptivity to tobacco marketing (none, a score of 
0 on the index; some, a score of 1 or greater on the index), stratified by their source of exposure to other smokers: 
minimal or family and/or peers. Numbers in the bars are weighted percents, and the upper limits of the 95% confidence 
intervals are shown. CTS = California Tobacco Survey. 
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Objective: To examine whether adolescents’ exposure to youth smoking prevention ads sponsored by
tobacco companies promotes intentions to smoke, curiosity about smoking, and positive attitudes toward
the tobacco industry.
Design: A randomised controlled experiment compared adolescents’ responses to five smoking prevention
ads sponsored by a tobacco company (Philip Morris or Lorillard), or to five smoking prevention ads
sponsored by a non-profit organisation (the American Legacy Foundation), or to five ads about preventing
drunk driving.
Setting: A large public high school in California’s central valley.
Subjects: A convenience sample of 9th and 10th graders (n = 832) ages 14–17 years.
Main outcome measures: Perceptions of ad effectiveness, intention to smoke, and attitudes toward tobacco
companies measured immediately after exposure.
Results: As predicted, adolescents rated Philip Morris and Lorillard ads less favourably than the other
youth smoking prevention ads. Adolescents’ intention to smoke did not differ as a function of ad exposure.
However, exposure to Philip Morris and Lorillard ads engendered more favourable attitudes toward
tobacco companies.
Conclusions: This study demonstrates that industry sponsored anti-smoking ads do more to promote
corporate image than to prevent youth smoking. By cultivating public opinion that is more sympathetic
toward tobacco companies, the effect of such advertising is likely to be more harmful than helpful to youth.

I
n 2003, the latest year for which expenditure data are
available, the five largest US cigarette manufacturers spent
$72.9 million to advertise themselves as proponents of

youth smoking prevention.1 In fact, Philip Morris was the
single largest anti-smoking advertiser in the USA in 1999 and
2000, even in states with aggressive anti-tobacco campaigns.2

The company’s ‘‘Think. Don’t Smoke’’ campaign, which
premiered in 1998, marked the first tobacco company
advertising on US television since the ban of televised
cigarette advertising in 1971. The Lorillard tobacco company
launched its youth smoking prevention campaign (‘‘Tobacco
is whacko if you’re a teen’’) in 1999, with advertising in teen
magazines and on cable television, including the most
popular teen shows on MTV, ESPN, and Warner Brothers.3

Such advertisements are not unique to US television. In 2001,
Philip Morris International, British American Tobacco, and
Japan Tobacco International launched a youth smoking
prevention campaign (‘‘You can be cool and not smoke’’)
on MTV in Asia, Australia, Europe, and Latin America.4

The tobacco companies’ current marketing strategy has
been described as ‘‘the most bizarre and extraordinary mixed
message in commercial history: ‘Buy our product. It will kill
you’’’.5 This characterisation misses an important point,
however. The tobacco companies’ smoking prevention ads
never say that their product will kill you. Indeed, references
to negative consequences of smoking are noticeably absent
from their messages. A fleeting appearance of a United States
Surgeon General’s warning is the sole mention of any health
risks caused by smoking. The teenagers who populate the ads
seem convinced that not smoking is ‘‘cool’’, but do little to
persuade others of this viewpoint. These ‘‘role models’’
mention few advantages of not smoking and no specific
reasons to reject it.6–8

Little is known about what happens when tobacco
companies tell youth not to smoke. Despite numerous

warnings that the tobacco industry’s youth smoking preven-
tion ads are counterproductive,3 9–12 only one study to date
has tested whether the ads do more harm than good. Using
data from a nationally representative sample of adolescents
(ages 12–17 years), Farrelly and his colleagues assessed
attitudes toward smoking and intentions to smoke as a
function of exposure to American Legacy’s ‘‘truth’’ campaign
and Philip Morris’ ‘‘Think. Don’t Smoke’’ campaign.13 After
controlling for social influences to smoke, home environ-
ment, and other sociodemographic characteristics, adoles-
cents’ exposure to Philip Morris ads was independently
associated with more favourable attitudes toward the tobacco
industry and greater odds of intending to smoke. Because
evidence of this boomerang effect is based on cross-sectional
data, it is also plausible that adolescents who held more
favourable opinions toward cigarette companies or were more
susceptible to smoking were more attentive to Philip Morris
ads.
To address this concern, the current study tests the tobacco

industry’s youth smoking prevention ads using a randomised
controlled trial. To test a boomerang effect, we sought to
determine whether adolescents exposed to industry spon-
sored ads were more inclined to smoke than adolescents who
saw no anti-smoking ads at all. Additionally, we examined
whether a boomerang effect may be either greater for or
limited to adolescents who score high on a trait measure of
psychological reactance.

Psychological reactance
The theory of psychological reactance14 15 explains why
attempts to persuade adolescents not to smoke may have
the opposite effect. According to Brehm’s theory, messages

Abbreviations: HRS, Hong reactance scale; TRS, therapeutic reactance
scale
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that are perceived to reduce or threaten personal freedoms
(for example, choosing to smoke) arouse a motivational state,
reactance, which directs individuals toward re-establishing
the lost or threatened freedom. This effect is illustrated nicely
in a study that compared different types of alcohol prevention
ads.16 Undergraduates rated high threat ads that used phrases
such as ‘‘conclusive evidence’’, ‘‘any reasonable person must
acknowledge these conclusions’’ or low threat ads with
parallel phrases such as ‘‘good evidence’’ and ‘‘you may wish
to consider these conclusions carefully’’. As predicted by
reactance theory, high threat messages were evaluated more
negatively and prompted greater intentions to drink than low
threat messages. In a follow up study, students consumed
more beer in a taste test after exposure to high threat than to
low threat ads.16 Thus, exposure to some alcohol prevention
ads actually increased alcohol consumption.
Psychological reactance also explains why threatened or

eliminated freedoms seem more attractive.17 Objects or
behaviours perceived to be off limits for certain audiences
are more attractive to audience members to whom the
restriction applies. For example, warning labels have been
shown to make violent movies and television more appealing
to youth.18 19 In addition, attributing the warning to a highly
authoritative source increased this ‘‘forbidden fruit’’ effect.
Violent films with a warning from the US Surgeon General
were more attractive to adolescents than films with the same
warning label attributed to no source.18

What characteristics of the tobacco industry’s anti-smok-
ing ads might invoke psychological reactance? One obvious
difference between ads from the tobacco companies and
other sources is the inclusion of a US Surgeon General’s
warning. However, even more threatening restrictions are
found in the industry’s slogans. Instead of communicating
reasons not to smoke, ads from Philip Morris issue rules that
teenagers will want to break (‘‘Think. Don’t smoke’’), and the
Lorillard slogan defines tobacco as off limits for teens.
Indeed, some focus group participants especially disliked ads
that ‘‘sound like their parents’’ by commanding teens not to
smoke.20 If the effect of the slogans or Surgeon General’s
warning is to motivate psychological reactance, then the
industry’s ‘‘prevention’’ messages may backfire.
The ability of persuasive messages to promote reactance is

typically construed as a situational response.16 21 22 However,
the current study also examines reactance as a dispositional
factor. Brehm14 himself suggested that individuals may
differ in their potential for reactance, which subsequent
research confirms.15 23–25 Although little is known about
individual differences in psychological reactance among
adolescents, other indicators of their oppositional attitudes
toward authority are associated with tobacco use.26 For
example, adolescents who rejected parental authority over
tobacco and alcohol use were approximately four times more
likely to smoke and drink.27 Similarly, adolescents’ evalua-
tions of and responses to proscriptions about substance
use from other sources, such as advertisements, may
be explained by individual differences in psychological
reactance.21 28

Consistent with previous research,13 we hypothesised
that adolescents will rate industry sponsored anti-smoking
ads less favourably than ‘‘truth’’ ads. Additionally, we
hypothesised that adolescents exposed to industry sponsored
ads will express greater intentions to smoke, more curiosity
about smoking, and more favourable attitudes toward
cigarette companies. Finally, we tested the prediction that
all anti-smoking ads will be rated less favourably by
adolescents with high reactance potential and that industry
sponsored anti-smoking ads are most likely to backfire with
these youth.

METHOD
Ninth and 10th graders (ages 14–17 years) attending a large
public high school in central California were invited to
participate in a study about health promotion advertising. A
single factor, between subjects experiment compared parti-
cipants who saw youth smoking prevention ads sponsored by
either a tobacco company or a non-profit organisation, or
health promotion ads unrelated to smoking.

Sample
Active parental consent and student assent were obtained
following a protocol approved by Stanford University’s
institutional review board. Of the initial sample
(n = 1022), 31 parents refused permission, 60 students did
not return parental consent forms, and 96 were absent for
data collection, yielding a response rate of 82%. After
excluding three incomplete surveys, the final sample
(n = 832) was 53% female and 37% white, 23% Hispanic,
13% Asian, 5% African American, , 2% American Indian or
Pacific Islander, and 20% multi-ethnic.

Stimuli
Each experimental treatment consisted of five television
commercials. Two treatments represented the youth smoking
prevention campaigns sponsored by the Philip Morris and
Lorillard tobacco companies. Five of 14 Philip Morris ads
were selected to represent the ‘‘Think. Don’t Smoke’’
campaign in which teen role models affirmed their decisions
not to smoke. In one such ad, several young teens claim that
they do not have to smoke to be cool or to prove themselves
to others. At the time data were collected, Lorillard’s youth
campaign was comprised of five ads that used humour either
to depict refusal skills or to portray smoking as gross or
costly. Compared to the Philip Morris ads, Lorillard’s role
models were less ‘‘clean cut’’. For example, cigarette offers
were refused by a boy who visits a piercing parlour and a girl
who sneaks out of her house to a late night party. All five
Lorillard ads featured the slogan ‘‘Tobacco is whacko if you’re
a teen’’.
A third experimental treatment was comprised of youth

smoking prevention ads sponsored by the American Legacy
Foundation (ALF), a non-profit organisation whose ‘‘truth’’
campaign is the largest national, youth focused anti-tobacco
media campaign in the USA.29 The ‘‘truth’’ ads dramatise the
tobacco industry’s deceptive marketing practices and its
denials about the addictive and harmful nature of cigarette
smoking. The current study examined ‘‘truth’’ ads because
they were compared to industry sponsored ads in a previous
study13 and because the advertising has been shown to be
effective in reducing adolescent smoking.30–33 Five of seven
ads were selected to represent the 2002–2003 ‘‘Orange
Curtain’’ campaign, which juxtaposed outlandish statements
from tobacco industry documents with factual information
about the detrimental effects of smoking. In one ad, a male
teen quotes the head of a major tobacco company who
testified, ‘‘I am unclear in my own mind as to whether
anybody dies from cigarette smoking related diseases’’.
Showing viewers a larger-than-life mural of his father who
died of throat cancer from smoking, the teen asks, ‘‘Is that
clear enough?’’. In an ad that dramatises the effects of
smoking on infant birth weight, a female teen compares a
tobacco executive’s statement that some women prefer
smaller babies with the results of a poll in which women
demonstrate an overwhelming preference for a baby of
normal rather than low birth weight. All five ads featured the
slogan ‘‘Truth Behind the Curtain’’.
The control condition consisted of five commercials that

either dramatised the tragic consequences of driving drunk or
used celebrity testimonials to discourage this behaviour. For
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example, one ad depicted a male teen reading a poem that
mourns the loss of his best friend who was killed by a drunk
driver. All five ads included the slogan ‘‘Friends don’t let
friends drive drunk’’ and were sponsored by the Ad Council,
the largest non-profit producer of public service announce-
ments in the USA.

Procedures
Data were collected in biology or related science courses in
May 2003, and 38 classes were randomly assigned to see
either five youth smoking prevention ads sponsored by a
tobacco company (Philip Morris or Lorillard), or five smoking
prevention ads sponsored by a non-profit organisation (the
American Legacy Foundation), or five ads about preventing
drunk driving. Following a ‘‘forced exposure copy test
method’’ that is recommended for ad evaluations,8 34 each
ad was shown twice in succession without extraneous ads or
programming to ensure a strong manipulation. Before
viewing, participants answered questions about their media
use, favourite celebrity sponsors, and personality. Thus,
psychological reactance was measured before advertising
exposure was manipulated. After viewing each ad twice, the
videotape was stopped while participants completed a brief
evaluation. After viewing all five ads, participants responded
to questions about smoking cigarettes and drinking alcohol
as well as attitudinal items about tobacco companies. The
data collection and debrief were completed in a single class
period (approximately 50 minutes). For returning a parental
consent form and completing a questionnaire, participants
received a $1 coupon to redeem at the student store.

Outcome measures
Perceived effectiveness
After viewing each commercial twice in succession, partici-
pants responded to three items: (1) Was the message
convincing? (Definitely no, Definitely yes); (2) Would it be
helpful in keeping your friends from smoking cigarettes/
drinking and driving? (Definitely no, Definitely yes); (3)
After seeing the ad, would people your age who have never
smoked cigarettes be more or less likely to smoke (Definitely
more, Definitely less).35 The third item was not asked of
students in the control condition. All responses were
measured on a four point scale and the perceived effective-
ness of each treatment was calculated by averaging responses
across the five ads with higher numbers indicating more
favourable evaluations (Cronbach’s a = 0.69).

Intention to smoke
Three items asked respondents about their intentions to
smoke in the future (at any time during the next year, if a
best friend offered it, and one year from now).36 Responses on
a four point scale (Definitely no, Definitely yes) were
averaged such that higher numbers indicated greater inten-
tion to smoke (Cronbach’s a = 0.92).21 37

Curiosity about tobacco use
A five item measure of curiosity about marijuana use38 was
adapted for this study. Using a seven point Likert scale,
students responded to statements such as ‘‘Smoking cigar-
ettes might be fun. It would be interesting to know what
smoking cigarettes feels like’’. Curiosity was measured by
averaging responses to the five items (Cronbach’s a = 0.77).

Tobacco industry sympathy
Using a five point Likert scale, participants responded to five
statements such as ‘‘Cigarette companies get too much blame
for young people smoking’’ and ‘‘Cigarette companies should
have the same right to make money as any other type of
company’’. The five items were adapted from the Legacy

Media Tracking Survey II.39 Responses were averaged such
that higher numbers indicate more sympathetic attitudes
toward cigarette companies (Cronbach’s a = 0.73).

Covariates
Psychological reactance
Items with wording that seemed most appropriate for
adolescents were culled from the therapeutic reactance scale
(TRS)23 and Hong reactance scale (HRS).25 Before viewing
ads, participants responded to a five item TRS subscale that
assesses resentment of authority figures40 and a three item
HRS subscale that assesses resistance to influence attempts.41

Sample items are ‘‘If I am told what to do, I often do the
opposite’’ and ‘‘It makes me angry when another person is
held up as a model for me to follow’’. All eight items loaded
on a single factor with loadings . 0.45 (Eigenvalue = 3.31,
pct var = 0.41). The eight responses, measured on a five
point Likert scale, were averaged to create a composite
measure of psychological reactance (Cronbach’s a = 0.79).
A mean split was used to compare adolescents with high
reactance potential (above the mean) with a reference group
(at or below the mean) and to test for interactions with the
experimental treatment.

Ad familiarity
A single item asked participants to rate their familiarity with
each commercial on a four point scale. This item was
included to control for a priori differences in exposure to
the commercials.
The following categories of factors that might be associated

with the outcomes were also measured: current smoking
(any cigarette smoking in the past 30 days), social influence
(exposure to at least one parent or friend that smokes), and
sociodemographic characteristics (sex, grade level, self
reported grades in school).

Analyses
Because classrooms rather than participants were randomly
assigned to ad exposure, all hypotheses were tested with
multi-level modelling using PROC MIXED for SAS version
8.0.42 For each dependent variable (perceived effectiveness,
intention to smoke, curiosity, and tobacco industry sym-
pathy) an analysis of covariance model specified classroom as
a random effect and ad exposure as a fixed effect nested
within classrooms. All models controlled for the same set of
covariates: psychological reactance, current smoking, expo-
sure to smoking by parents and peers, sex, grade level, and
self reported grades in school. To determine whether industry
sponsored ads were more likely to backfire with youth who
scored high on psychological reactance, all models tested an
interaction of this covariate with the experimental treatment.
Ad familiarity was included as a covariate in the model

that tested perceived effectiveness of the ads. This analysis
excluded participants in the control condition because it
made little sense to compare ads about preventing youth
smoking with ads about drunk driving.
As a check on random assignment, x2 tests compared the

distribution of psychological reactance, smoking status, sex,
and grade level across the four categories of ad exposure.
Although there were fewer 10th graders in the Lorillard
condition than in other groups, all multivariate models
controlled for grade level. No significant relationships
between assignment to condition and other variables were
found.

RESULTS
Advertising evaluations
The ads used in this study were familiar to most adolescents:
94.1% had seen at least one of the Philip Morris ads, 83.7%
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had seen at least one Lorillard ad, and 92.3% had seen at least
one ‘‘truth’’ ad. The three anti-smoking campaigns were not
equally familiar to participants, as indicated by a significant
main effect (F3,34 = 11.7, p , 0.001). According to post-hoc
comparisons, adolescents were less familiar with Lorillard
ads (M = 2.1, SD = 0.8) than ads sponsored by Philip
Morris (M = 2.4, SD = 0.8) or ‘‘truth,’’ (M = 2.5,
SD =0.9).
As shown in fig 1, adolescents did not perceive the three

anti-smoking campaigns to be equally effective
(F2,26 = 18.8, p , 0.001). Even after controlling for mean
differences in ad familiarity and all other covariates, post-hoc
comparisons confirmed that Philip Morris and Lorillard ads
were perceived to be less effective than ‘‘truth’’ ads
(p , 0.001). Regardless of the ads they saw, participants
with high psychological reactance rated youth smoking
prevention ads less favourably (M = 2.47, SD = 0.45) than
participants with low psychological reactance (M = 2.67,
SD = 0.42, F1,575 = 24.2, p , 0.001). However, the inter-
action of reactance and ad exposure on perceived effective-
ness was not significant.

Behavioural intent
Although intention to smoke was slightly greater among
students who saw ads sponsored by ‘‘truth’’ (M = 1.8,
SD = 0.9), Lorillard (M = 1.8, SD = 0.9), or Philip Morris
(M = 1.7, SD = 0.9) than the control group (M = 1.6,
SD = 0.7), these differences were not significant. Overall,
adolescents who scored high on psychological reactance
expressed greater intentions to smoke (M = 1.9, SD = 1.0)
than adolescents who scored low (M = 1.4, SD = 1.0,
F1,778 = 31.9, p , 0.001), but there was no significant
interaction of this variable with ad exposure on intention to
smoke.

Curiosity about smoking was slightly but not significantly
higher among adolescents exposed to ads sponsored by
‘‘truth’’ (M = 2.1, SD = 0.9), Lorillard (M = 2.2,
SD = 1.0), and Philip Morris (M = 2.1, SD = 1.0) than
the control group (M = 2.0, SD = 0.8). High reactance
youth expressed greater curiosity about smoking (M = 2.3,
SD = 1.0) than low reactance youth (M = 1.9, SD = 0.8,
F1,779 = 40.7, p , 0.001), and an interaction of this variable
with ad exposure approached significance (p = 0.09). As
shown in fig 2, exposure to industry sponsored youth
smoking prevention ads increased the disparity between
adolescents with low or high psychological reactance. Thus,
curiosity about smoking was greatest among adolescents
with high psychological reactance exposed to Lorillard ads.

Tobacco industry sympathy
As shown in fig 3, adolescents’ sympathy toward tobacco
companies differed as a function of ad exposure (F3,34 = 3.0,
p , 0.05). After controlling for reactance and other covari-
ates, a planned comparison confirmed that adolescents
exposed to Philip Morris and Lorillard ads expressed greater
sympathy for cigarette companies than the other experi-
mental groups (p = 0.006). Regardless of which ads they
watched, high reactance youth were more sympathetic
toward cigarette companies (M = 2.3, SD = 0.8) than low
reactance youth (M = 2.0, SD = 0.9, F1,780 = 24.1,
p , 0.001), but the interaction of this variable with ad
exposure was not significant.

DISCUSSION
This study is the first randomised controlled trial to test the
effectiveness of youth smoking prevention ads sponsored by
tobacco companies. The study examined whether adolescents
exposed to such advertising expressed greater intentions to
smoke, more curiosity about smoking, and more positive
attitudes toward the tobacco industry than adolescents
exposed to anti-smoking ads sponsored by ‘‘truth’’ or ads
about drunk driving.
As predicted, adolescents perceived Philip Morris and

Lorillard ads to be less effective than ‘‘truth’’ ads. Of course,
perceived effectiveness of the ads may not accurately
measure their actual effectiveness. However, the finding
complements previous research in which young audiences
rated Philip Morris anti-smoking advertisements less favour-
ably than those from non-profit or government spon-
sors.13 43 44 Although adolescents’ reasons for disliking the
industry sponsored ads are not well understood, one
plausible explanation is that they fail to use content themes
or executional styles of anti-smoking advertising that
adolescents find most persuasive.45 46 By systematically
varying the source attribution, Surgeon General’s warning,
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and slogans, further experiments should determine what
other features make the industry’s ads objectionable to
teenage audiences.
Adolescents’ exposure to industry sponsored anti-smoking

ads engendered greater sympathy toward cigarette compa-
nies. This finding extends previous research in two ways.
Because random assignment ensures that exposure to
industry sponsored ads cannot be explained by a favourable
disposition toward cigarette companies, the current study
eliminates a potential bias associated with previous quasi-
experimental research.13 More importantly, the current study
demonstrates that the effect is not limited to the ‘‘Think.
Don’t Smoke’’ campaign. Lorillard’s youth smoking preven-
tion campaign appears to have been an equally effective
public relations tool. Research is needed to understand
adults’ responses to such advertising. In 2004, Lorillard
replaced its smoking prevention ads aimed at youth with ads
aimed at parents—‘‘the best thing between kids and
cigarettes’’.47 A Philip Morris campaign that also promotes
parental responsibility for talking to children about not
smoking (‘‘Talk. They’ll listen’’) has aired since 1999, and in
2003 the tobacco company began advertising its website as a
resource for quitting smoking.2 48 Research should address
whether these shifts in target audiences represent a more
effective strategy to garner public sympathy for tobacco
companies and to forestall legislation that would restrict the
industry’s sales and marketing activities.
Interestingly, adolescents exposed to ‘‘truth’’ ads were no

less sympathetic toward cigarette companies than the control
group. This result is noteworthy in light of pending litigation
about whether ads sponsored by the American Legacy
Foundation violate the terms of the Master Settlement
Agreement.49 If, as Lorillard claims, the ‘‘truth’’ campaign
vilifies the company and its employees, it would be logical to
expect less sympathy toward the tobacco industry from
adolescents exposed to ‘‘truth’’ ads than from the control
group exposed to ads about drunk driving. A null finding
contradicts Lorillard’s claim. However, it is difficult to argue
against the fact that the ‘‘truth’’ ads cultivate anti-industry
attitudes and that changes in these attitudes are the
underlying mechanism for observed reductions in adolescent
smoking.13 50 51 Inconsistent results may be attributed to
different item wording: predominantly positive statements
about cigarette companies used in this study and negative
statements about cigarette companies used in other studies
probably do not measure opposite ends of the same
dimension or construct. Indeed, a growing body of evidence
suggests that adolescents’ attitudes and beliefs about the
tobacco industry are multifaceted.50 52 Scale development
work is needed to understand better how adolescents think
about the tobacco industry and its member companies, and to
compare the effects of anti-smoking ads from various sources
on these opinions.
Contrary to expectation, industry sponsored ads neither

increased adolescents’ intentions to smoke nor promoted
curiosity about smoking. This boomerang effect, which has
been demonstrated elsewhere,13 may have been too difficult
to demonstrate in the context of a controlled experiment.
Indeed, the artificial nature of adolescents’ exposure to
advertising was a primary limitation of this study. Moreover,
an experimental design is not ideally suited to studying the
cumulative effect of such messages in the course of
adolescents’ everyday lives.
The small size and nature of the sample are also limitations

of this study. The participants lived in California, a state with
the longest running anti-tobacco media campaign. Prior
exposure to state sponsored ads that highlight the tobacco
industry’s deceptive marketing practices may have made the
participants more sceptical of the industry to start and, thus,

less susceptible to the effects this study investigated.
Research is needed to gauge the impact of industry sponsored
youth smoking prevention ads in media markets where the
ads enjoy less competition from anti-smoking campaigns
sponsored by non-profit or government sources. Although
this study examined industry sponsored ads that no longer
air in the USA, similar campaigns appear in Europe, Latin
America, and Southeast Asia.4 53

This study is the first we are aware of to demonstrate
associations between individual differences in psychological
reactance and adolescents’ evaluation of anti-smoking ads.
Adolescents who scored high on a measure of psychological
reactance expressed the strongest intention to smoke and
were least responsive to anti-smoking ads from any source.
The finding underscores the challenges in framing anti-
smoking messages for this target group and in understanding
their impact on smoking behaviour.21 28 Future research
should also examine whether psychological reactance is a
unique risk factor for adolescent smoking or an indicator of
other known risk factors like risk taking and rebelliousness.
This study provides empirical evidence of the tobacco

industry’s success in using tobacco education programmes to
garner public sympathy—a result that is counterproductive
for tobacco control. Advertisements that foster sympathy for
tobacco companies may weaken support for anti-tobacco
policies, an outcome that has negative consequences for
adolescent smoking.54 Although the study results did not
demonstrate a boomerang effect of industry sponsored
advertisements on adolescents’ intention to smoke, there
are other ways in which the messages may backfire. Future
research should determine whether the tobacco companies’
ads make audiences more resistant to criticism of the tobacco
industry or otherwise dilute the impact of industry focused
tobacco control campaigns. Specialised counter-advertising
may serve to inoculate the public against the tobacco
companies’ claims that they are good corporate citizens.
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FDA Wades Into Social Media, Finally
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By Scott Hensley

Tweet this! Just in time for Web 3.0, the Food and Drug Administration has set a date this fall for a

public hearing on how to deal with Web 2.0.

Time for FDA to enter Facebook? (Clar@bell/Flickr)

As is the modern fashion, the FDA wants your help in figuring out what to do about advertising and

promotion of regulated products on the Internet. You can find the info on how to submit comments or

attend the meeting, scheduled for Nov. 12 and 13, in the Federal Register here.
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The announcement includes a helpful primer on such obscure terms as podcast, blog, and social

network, where people with common interests can "create profiles and then invite people to join as

'friends.' " Oh, really?

Seriously, this is important stuff, so we figure the agency has to make sure everyone understands the

basics.

Lots of folks have been wondering why it has taken so long for the agency to get around to laying

down rules for the Internet road.

Critics say companies have exploited the regulatory void. While many in industry say the Internet is a

minefield whose risks are compounded by unexpected agency crackdowns, like the flurry of warning

letters on Google search ads in March.

At a meeting of lawyers who deal with FDA this morning, Janet Woodcock, head of the agency's drug

center, said there's a renewed focus on policing advertising. Drugs, medical devices and so on, are

more complex, and there have been enormous changes in the way people communicate, the use of

social media, according to Mark Senek, who blogs at Eye on FDA.

So, what are the questions FDA has in mind? We paraphrase below:

1) What online messages and chatter are regulated companies responsible for? And what's not their

problem?

2) How do companies comply with existing regulations, requiring such things as fair balance in ads,

within the confines of, say, a 140-character tweet?

3) When does a company have to correct misinformation posted by third parties? Hello, Wikipedia!

Some companies, the FDA said, haven't taken action on known problems, fearing they'd then be

responsible for correcting everything anywhere online.

4) To link, or not to link? is the FDA's question. Specifically, FDA wants to know what sorts of

linking is appropriate and when users find it misleading.

5) The bogeyman in the social media closet has long been chatter about side effects and other

problems with products. When do companies have to report these bad experiences as recounted on the

Web to FDA?

categories: FDA, Pharmaceuticals, Social networking

permalink

comment

e-mail

2:29 pm - September 21, 2009

Del.icio.us

Digg

FDA Wades Into Social Media, Finally - NPR Health Blog : NPR http://www.npr.org/blogs/health/2009/09/fda.html

4 of 11 10/6/09 10:12 PM



Facebook

Mixx

Reddit

Stumble Upon

Yahoo

What is this?

Share
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Recent First

Karl Schwartz (KarlPA) wrote:

Interesting developments. Perhaps all sites providing information about drugs could be required to

provide a prominent link to the full prescribing documents, which are not as easy to locate online as

you might expect.

Would not be a cure, but at least it would provide an opportunity for the visitor to review reputable

information regarding risks, benefits, indication, etc. It would be easier for FDA to regulate ...

checking if the link is clearly provided.
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Recommend (0)

Report abuse

 

Alex Fraser (AF_AcsysInteractive) wrote:

Last May I attended a presentation by Philips at the Health 2.0 conference in Boston where their

marketing team spoke of a social initiative, however weren't really certain if they'd get in trouble with

the FDA or not due to lack of regulations. We've been in direct dialog with the FDA on Social Media

for several of our medical device clients and it has been amazing that after several months we still are

awaiting answers to some very basic questions.
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Healthseekers are overwhelmingly visiting social media sites/blogs to learn of experiences (good and

bad) that patients like themselves have experienced. Several medical association sites have published

accounts of the value of social media with respect to orthopaedic procedures. However a patient

currently has no way of knowing the accuracy of information found on social sites (or many times the

web itself), so there could be extreme value of having direct patient reports on a social platform that is

"managed" by device/pharma entities assuming of course the reports are accurate and not edited.
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Carl Anderson (Carl1anderson) wrote:

As someone who has a blog on FDA stuff (Carl's Blog on FDA Stuff) I routinely survey what is being

said in the blogosphere. Unfortunately, there is a lot of hooey out there. Bloggers are primarily

concerned with expressing a viewpoint or selling a product, not in carefully researching an issue.

However, there is also a lot of very good information and that is something that should be encouraged.

FDA needs the resources to monitor the web for deliberately false information that is put on the web

for commercial gain. People have the right to say what they feel and be completely wrong on an issue.

They don't have a right to put misleading information that can cause public health problems so they

can make a quick buck. Or to keep someone else from making a legitimate buck.

The devil is in the details. At least FDA is trying to get a handle on the situation. It is very much a

case of better late than never. People, like myself, who are participating in online discussions about

FDA have a responsibility to address this issue with FDA and submit comments or attend the public

meeting. I intend to and I hope others do as well. It should be interesting.

Carl Anderson

Tacoma, WA
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Cindy Findley (Regulation_Rita) wrote:

Just in case someone wants the Federal Register citation for the FDA's social media public meeting it

is 74 FR 48083 -- Sep. 21, 2009. FDA source: http://www.FederalRegister.com
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August 1, 2008

Hard of (Ad)hering
By George Koroneos, Online Content & News Editor

When your biggest products are going off patent, your biggest customers are pushing back hard on prices, and
you don't have enough new products in the pipeline to make up the shortfall, what do you do?

There's more than one answer to that question—the key question facing pharma these days—but certainly one
classic answer is: sell more to your existing customers.

At first blush, that's a solution that makes no sense for pharma. Patients get sick only so often, prescriptions cap
utilization, and there are relatively few conditions for which add-on therapy—even when justified—can benefit
the maker of the original therapy.

Of course, that assumes that patients actually take their medications, and there is ample evidence that they
don't. Surveys have revealed that:
» Fifty percent of patients forget to take their meds and over 30 percent don't refill their drugs
» Twenty percent say they don't take the full course of treatment
» Fifty percent of patients don't take drugs as directed

This massive breakdown of adherence and compliance has big impacts for both patients and pharma. It's been
estimated that as many as half of all prescriptions fail to have the proper effect because of failures to take the
drug or to follow instructions. And according to IMS, compliance issues cause the industry to lose $177 billion a
year—a remarkable figure in a $700 billion a year industry, and one that still may actually underreport the effect
of noncompliance.

These are patients who have already been diagnosed and prescribed. The question for pharma is how to keep
them on therapy and taking their medication correctly—for their sake and the sake of the business.

"We're looking at a third of prescriptions not being filled at all, and an average of 50 percent non-compliance for
chronic ailments," says Stanley Wulf, vice president and CMO at Infomedics. "The focus hasn't been on
[adherence] because there has been enough activity in the drug pipeline to fill the cup consistently
—disregarding the fact that there are holes in the cup."

Pharma is now implementing new technologies and programs—both high tech and old school—to help patients
adhere to their drug regimens and to recover the money that it has been hemorrhaging in lost prescriptions.
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Barriers to Adherence

Tools such as reminder messaging, nurse services, and disease-state compliance programs are at the top of
pharma's list of compliance tricks. And while many of these tools are still unproven, the fact remains—pharma is
trying.

Tech Savvy Outreach

"One challenge," says Ian Wolfman, senior vice president of IMC2 , "Is that not all products—and not all disease
states—are created equal."

At one end of the spectrum are products for chronic, asymptomatic conditions such as high blood pressure or
elevated cholesterol. They're low-priced and widely distributed. Their compliance challenge is that benefits aren't
apparent day-to-day.

It's at the other end of the spectrum that pharma has seen success, in disease states that have specialty-
distributed products (such as human growth hormones)—high-price, high-value drugs that have a big impact.

Years ago, for example, Serono decided to boost compliance of its HGH product Saizen, which features a
needle-free device geared toward younger patients. This was a small segment comprising thousands of patients,
but Serono realized that there was a huge benefit in getting the patients to stay on the product and take it
properly.

The company brought in IMC2 to work on the project. "We learned from their
research that one of the big barriers to compliance was children who weren't
aware of how to manage their conditions," says Wolfman. IMC2 developed a
Web site with multimedia educational materials and used Serono's sales force
to promote it to physicians. With a hip name (www.coollearnings.com) and
youth-oriented content, the site taught kids how to take Saizen properly,
rewarding them with MP3 music downloads when they answered a quiz

correctly.

Merck took a similar tack with its human papilloma virus vaccine, Gardasil. Ads featuring young "tweens" caught
on with the audience, and Merck built upon them by dabbling in a technology almost all of today's youth
know—text messaging.

"We knew from other vaccines that compliance with the second and third dose historically wasn't terrific," says
Dave Schechter, US marketing leader for Gardasil. "With Hepatitis B, it took years for them to get to a point
where 75 percent of the people who got their first dose got their second, and 56 percent of the total got their
third."

Merck surveyed physicians to find out what they needed to ensure Gardasil compliance. Using the slogan
"Three is key," the company offered an opt-in reminder system on the branded Gardasil Web site. The system
sends mailings, emails, or text messages to patients remind them to get their second and third doses. To
encourage enrollment, Merck sent kits to doctors to get patients to sign up in the office immediately after
receiving the first dose.

"We target two main groups, 18- to 26-year-olds and moms of 10- to 26-year-olds," Schechter says. "Moms were
more interested in email and snail mail, but young adult females were more apt to be reached by text
messaging."

Because Merck does not collect patient data, it has no way of knowing if or when patients in the program receive
their doses. Nonetheless, it seems to be working.

"Seventy-five percent of the people who got the first dose got the second, and 50 percent have completed all
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three," Schechter confirms. "Those are numbers that took years to achieve with other vaccines. We were able to
achieve them at launch, and we've continued to achieve them."

Disease Management, Not Drug Management

Companies contemplating a patient compliance program have many options: ad campaigns, health information
programs, and online patient tools, to name just a few. One attractive alternative is to work with an outside
content provider to establish a health-management program. "Pharma compliance programs are a fantastic use
of technology for the small group of patients who are willing to provide data directly to a pharma company,"
explains Rich Benci, president of the health-oriented Web site RealAge. "However, I have yet to see a pharma
company with more than 5 percent of its patients in its CRM [customer relationship management] system."

RealAge has 20 million users, and compliance is built into its basic business strategy. Consumers come to the
site to learn their "real age" by completing an online questionnaire of 150 lifestyle and health questions.
RealAge, in turn, creates a health management plan for them. The site accepts advertising, and users can opt to
receive information from pharmaceutical companies, tailored to their health issues and the treatments they
already receive. So far, nine million customers have opted in.

Even the advertising on RealAge is targeted. For example, ads for both Lipitor and Vytorin run on pages for
patients with high cholesterol. "A person that's motivated to go to the doctor after seeing material sponsored by
Lipitor is more than likely to talk to the doctor about that drug," Benci says. He notes that RealAge does not
publish ads for switch campaigns and ensures that consumers who say they already take a particular drug don't
receive ads for competitors.

Pharma companies can license RealAge's educational content to use with their own CRM system. But to Benci,
that misses the advantages of the site. It's hard to get patients to sign up and provide personal information, he
says, and companies are regulated about what they can say on Web sites. A patient with asthma who signs up
for a compliance program on a brand.com can only receive so much information, and the company can't engage
the patient about other health issues.

"The ability of a content provider like RealAge to provide content across an entire therapeutic category makes it
easier to target a broad persistency program," Wolfman says.

Positive Reinforcement

That's not to say that pharma companies aren't doing their best to create compliance programs. Six months ago,
AstraZeneca launched "Measures of Success," an online program for its respiratory drug Symbicort. Patients
can register online and access a trio of disease management tools, including reminder messages and patient
testimonials.

One of the more interesting tools on the site is a program by HealthHonors that encourages patients to log in or
telephone each day to let AZ know they have taken their drug at the prescribed time. When patients connect,
they see or hear a short message about the importance of taking the medication. In exchange, they receive
points that can be redeemed for books on asthma and other medically beneficial merchandise.

Pharma incentive programs have been avoided in the past, but AZ feels that it's a good fit in this case. "There
are always hurdles, but we are an ethical company and it's all about making sure you have appropriate rewards
that are in line with medical practice, and that are benefiting patients in the right way and aren't seen as
inducements," explains Carolyn Fitzsimons, executive director for Symbicort.

HealthHonors declined to provide specific numbers, but said that it was achieving results similar to those seen in
recent clinical trials of the program. There, 100 percent of registered users continued using the program
throughout a five-month period, leading to a 34 percent boost in adherence.
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"The ROI can be significant depending on the brand and how they go about measuring it," explains
HealthHonors founder Murat Kalayoglu. The company's approach is steeped in research on behavior
modification—the technique of increasing (or decreasing) the frequency of a behavior through the right
reinforcement at the right time and frequency.

The AZ program is geared toward patients with chronic diseases such as hypertension, hypercholesteremia,
COPD, and asthma—in which drugs may not provide perceptible benefits. "For those diseases, whether or not
you take your medication today makes you feel absolutely no different today," Kalayoglu says. "The reward for
taking a statin today is not felt for months or years down the line in the form of avoiding an ER visit. This system
allows you to bring that benefit from the distant future to the here and now."

The Patient Struggle

"I think it's time to put the words compliance and adherence and persistence in the grave," says Michael Devlin,
managing director of the consumer division at healthcare agency Concentric RX. "All those words imply that the
patient is the recipient of healthcare as opposed to being an active participant. It's not a semantic debate—it's
about patient commitment."

But how to get that commitment? According to IMS Health, five common themes emerge when patients are
asked why they discontinued a medication or failed to comply:
» Unconvinced of the need for therapy
» Unconvinced of the effectiveness of the medication
» Side effects of the medication
» Difficulty with administration
» Out-of-pocket cost

Pfizer recently created a disease management program for patients with chronic conditions. The target audience
was Medicare patients—arguably the poorest, least educated, least motivated patients.

"It took an unconventional approach to show them they needed to be more committed, rather than tell them that
they needed to comply," Devlin says. "We sent nurses into the community to speak to them in their own
language. We created educational material in Haitian and Creole and different dialects of Spanish. Patients were
taken aback that these people spoke to them, that they came back a second time. That was the key: showing
them that we were committed to them and they weren't just going to get a brochure."

On the marketing side, Pfizer made a documentary film that followed people as they struggled with their disease,
showing a mix of successes and failures—some patients improving in diabetes while others were unable to
complete anti-smoking programs.

"Some conditions are acute and people want to know everything about it," says Mark Klapper, vice president of
strategic planning at Micromass Communications. "For asymptomatic conditions like hypertension, part of the
challenge is convincing people that they need to pay attention. You are going seeing a lot of DTC messaging
extended to the compliance area."

A Patient Ally

One place pharma is turning for inspiration is the over-the-counter world. One of the most talked-about OTC
patient programs is the My Alli plan for GlaxoSmithKline's weight loss drug.

"When you're dealing with wanting to lose weight, it is about modifying behavior," says Karen Scollick, GSK's
vice president of behavioral sciences. "Behavioral support tools are an important part of how the program
works."

Included in the Alli starter pack is a comprehensive introductory print piece with a code that allows the user to
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register online. The 12-month program includes dietary information, a food journal, eating programs, and tools to
monitor weight loss.

Additionally, GSK just launched the Alli Circles, a program run through the product's Web site that focuses on
real success stories from users. "The word-of-mouth facilitation is very important," Scollick says. "We have a
message board facility online where individuals can talk about their treatment. We don't get overly involved on
the board. The stories are real testimonies, so we just use moderators to make sure there is authenticity and
integrity."

Is the program working? Of the 4 million Alli users in the world, 375,000—more than 10 percent of unique
starters—have enrolled. That might sound low, but considering that less than five percent of prescription drug
users enroll in compliance programs, 10 percent isn't bad.

Scollick says GSK is interested in adapting some of these tools to prescription drugs. "We are open to new ideas
and new technologies to enable to us to communicate better with our consumers," he says. "The end-users have
an insatiable thirst for education and information, so any technology that can enable that is worth considering."

Alli was one of the first drugs approved by FDA as both a pill and a program, and some experts think this is
going to be a trend. "You're seeing FDA look at categories where behavioral change is necessary to go beyond
the benefits of the bottle," says Link.

Nursing a Wounded Campaign

While many companies are reaching to the Internet to boost compliance, others are going back to an old
standby—nurse-delivered patient education. Take, for example, Diabetes Interactive Network (DIN), established
early in the decade to educate patients about its new insulin pens. "We thought it was our obligation that patients
knew how to use the pens, and we wanted to offer general diabetes tips and education," says Lilly spokesperson
Scott MacGregor.

Now in its eighth year, DIN employs approximately 500 diabetes educators across the US who teach classes on
how to manage the disease, how to use the pen, and on the importance of nutrition, exercise, and taking the
medication—Humalog and Byetta.

"There's a lot more that goes into taking insulin drugs than just taking the prescription to the pharmacist and
taking one pill a day," MacGregor says. "Particularly with insulin and the complexity around dose penetration and
carbohydrate intake, it's a complex regimen.

"In terms of compliance, insulin is an interesting medicine because if someone needs it and doesn't take it, you'll
notice," MacGregor continues. "There is a huge opportunity to help these patients because healthcare providers
are limited in what they can do to provide this kind of education. It's a service luxury that an office can't always
offer."

So far, more than 44,000 patients have completed DIN program. In a survey, 90 percent reported that they felt
confident that they knew how to take their medication, while 85 percent said they would continue the therapy
post-training.

Lilly is now working on a pilot program with the Joslin Diabetes Center in Harvard to help primary-care
physicians and staff better understand diabetes. The goal: to show meaningful clinical differences in diabetes
management. Results are not in yet, but Lilly is hopeful.

"With consumer advertising being less than what it once was, pharma companies are looking for new ways to
reach patients and affect patient compliance," explains Abby Mallon, vice president VMS Medical, which serves
as an outsource for the DIN program. "In the last few years, we've seen nurse programs double. There's nothing
better than having a live healthcare professional walking you through your questions."
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Connecting at the Pharmacy

One place where pharma is still trying to reach patients is at the pharmacy, either through staggered couponing
or through informational inserts included with prescriptions. "It really frustrates me as a pharmacist to see
patients not realize the implication of not taking their medication or not understanding how to take it properly,"
says Reen Nouh, director of client services at the marketing firm Koroberi. "It's low-hanging fruit. Patients who
are already diagnosed and prescribed the medication are easier to keep and maintain on therapy, which
translates to faster dollars than trying to get a patient diagnosed."

Package inserts offer an opportunity for customization for the needs of the individual customer. Catalina
Marketing, for example, develops custom inserts that are printed out at the point of sale. The inserts vary by
what stage of therapy the patient is at. And the company will work with pharmaceutical companies to create
sponsored messages.

"The messaging can't be a simple reminder," explains Joe Meadows, vice president of marketing and creative
services at Catalina. "It has to be a message continuum—a patient starting a therapy is in a very different place,
with very different needs than a patient two to three months in, and that patient is in a different place than
someone who has been on therapy for 18 months and is thinking about jumping off."

From Payer to Payee

Managed care providers are realizing that they may waste their investment in getting patients diagnosed and on
therapy if patients don't continue to take their medication. "They take the hit on both ends," says Jonothan
Tierce, general manager and center of excellence leader for IMS Health. "They pay for the diagnosis, pay for the
first dose or two, and then the patient still gets the disease."

Meadows believes payers will have to become more involved in compliance than they are today. "It does little
good if you are spending $4,000 on a patient and the patient is taking their medication four out of ten times," he
says. "What you've done is spend a lot of money on what's likely to be a poor outcome."

Pharmacy benefit management firm (PBM) Medco Health Solutions has begun to analyze claims, looking for
instances of drop-off and long term compliance. The company is conducting plan-specific analyses to identify
compliance issues and opportunities. "[P]lan averages don't reflect any one person. They reflect averages of lots
of people," an IMS Health report explains. "By stratifying individuals within medication possession ratio (MPR)
ranges that are fairly granular, a whole different picture emerges on what's happening in the population."

Changing Techniques

What happens to compliance programs when a drug goes off patent, or the manufacturer stops promoting it? In
some cases, they continue. MacGregor says that Lilly has invested heavily in patient education programs for
drugs that have been around for more than 12 years. "The number of people who need this support is growing,
but beyond the numbers, we believe that part of our role is education," he says.

"Today more than ever, Big Pharma has a huge economic incentive to stand behind compliance and adherence,"
says David B. Nash, chair of the department of health policy at Jefferson Medical College. "Pharma is supporting
compliance and adherence technology by spending directly on these kinds of programs. They're also
contributing to the literature about compliance, and they are changing aspects about the detailing story to focus
on compliance."

That said, Nash notes that compliance is still at about 50 percent across all drug indications. "In spite of the
technology, understanding, and efforts, we still only succeed about half the time," he says. "That means we have
to change our approach. New technology, disease management, Internet-enabled reminder systems, nurse
educators—every single thing has been evaluated, and still the rates are dismal."
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One possible approach might be to change the way doctors discuss drugs with patients and improve behavioral
teaching techniques, starting in the first year of medical school.

"I would not put all the blame at pharma's feet. I'd put the blame at primary care doctors because in the absence
of an economic incentive to promote compliance, it will not be promoted," Nash says. "The only payment system
that promoted compliance was capitation."

"New technology sounds exciting because it gets people right at the moment that they might be thinking of taking
their medication," Tierce says. "We view those as the means of communication separately from the messages.
The different channels of communication themselves don't make the difference you would think they would. It
sounds great if you send a text message, but I don't think the research shows those as being any more effective
as any other way of delivering a message."

Most experts agree that some patients will never be compliant. "The point that we emphasize is that the top
people are always going to be compliant," Wulf says. "It's the low 20 percent that you're never going to change.
If you make a program for all, you will affect none. You want to help those who want to get better but have
something blocking them."

Barriers to Adherence
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24 Comments

Pharmalot.com

More Kids Are Taking More Meds Than
Ever Before
By Ed Silverman // November 3rd, 2008 // 8:41 am

More American children are taking pills for diabetes, high blood
pressure and cholesterol than ever before, reflecting a rise in
chronic diseases related to obesity. The use of drugs for type‐2
diabetes, in particular, doubled in children ages 5 to 19 and statins
rose by 15 percent between 2002 and 2005, according to a study
published in the journal of the American Academy of Pediatrics.

The study tracked the prescription records collected by Express Scripts, the
pharmacy benefits manager, for about 3 million children a year. The use of drugs for
asthma rose 47 percent and high blood pressure meds rose 2 percent, the study
found (here it is).

“Ten or 15 years ago we weren’t even discussing these conditions, which were
mainly in adults,” Emily Cox, a senior director of research at Express Scripts, tells
Bloomberg News. “Now, we are seeing a growing number of children being treated
for chronic conditions that they are going to take into adulthood.”

Drug use was especially high among girls, who were more than twice as likely to be
taking a diabetes med as boys, even though girls aren’t more likely to have the
disease, the researchers said. Cox suggests this may be because girls visit the doctor
twice as much as boys.

There was also a 40 percent rise in drugs for attention deficit hyperactivity disorder
with the increase for girls, at 63 percent, rising faster than for boys, at 33 percent.
And ADHD drug use rose in among 15 to 19 year olds, an age group for which use
typically declines as teenagers are taken off the meds. That may be a sign that
ADHD drugs are being used more as stimulants to help teens keep up with
schoolwork or for recreational use, Cox posits.
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Salmon
November 3rd, 2008

9:03 am

atlex
November 3rd, 2008

9:31 am

Doctors may be also prescribing more medicines to children after a 1997 law
encouraged drugmakers to study the effects of their medicines in adolescents,
Bloomberg notes.

Comments

Let’s not forget antipsychotics.

Already Grassley has demonstrated that it’s 1% of all kids 6 ‐
18 yo. Even if it’s a valid use early onset is concentrated in
the 16 and 17 year olds this clearly indicates blatent over use.

Even though Beiderman’s Zyprexa study in adolescents
showed efficacy in bipolar it was only in kids with
hypermania (i.e. YMRS (Young Mania Ratign Score) > 30,
mania so severe that most were probably psychotic). Yet
NIMH wants docs to treat at YMRS’s of 4 ‐ 7. But of course
Lilly is on NIMH’s science advisory board.

By the way did anyone notice that the recently reported
Zoloft and Cognitive behavior Therapy resulted in suicides
in the Zoloft arm but not in the none Zoloft Arms.

For the incremental amount of improvement I’m not sure
it’s worth the risk.

Salmon

Salmon,

“By the way did anyone notice that the recently reported
Zoloft and Cognitive behavior Therapy resulted in suicides
in the Zoloft arm but not in the none Zoloft Arms.” (sic)

I’m not going to let your statement go unchallenged. It is a
clear lie! Here is a quote from the study: “Rates of adverse
events, including suicidal and homicidal ideation, were not
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sadteacher
November 3rd, 2008

10:36 am

LILLI
November 3rd, 2008

10:41 am

Lisa Van S
November 3rd, 2008

11:04 am

Dan A.
November 3rd, 2008

11:06 am

Lisa Van S
November 3rd, 2008

11:20 am

significantly greater in the sertraline group than in the
placebo group. No child in the study attempted suicide.”

Atlex

Isn’t anyone curious about why all these kids need these
drugs? I don’t believe doctors are overprescribing or pharma
is marketing to kids/doctors/parents, these kids are REALLY
sick.

To sadteacher—‐What about Ritalin? I know there are
children that need medications—‐Pharma must make sales!

Sadteacher,

Would you like to provide the Pharmalot readers with your
Name and Medical License Number. I feel sorry for your
students.. students deserve a kind, compassionate, efficient,
and upbeat educator, not a self proclaimed “Sadteacher”.

Pharma is marketing to kids vicariously through front
groups, such as CHADD.

Psych doctors are paid the most by pharma compared with
other medical specialties.

Other reasons may exist as well, yet put these two together,
and it’s simple math that allows such unreasonable and
unnecessary prescribing that ultimately is harming our
children in the U.S. Apathy allows this behavior to continue.

Atlex,

The Zoloft Study failed to include the number of dropouts,
and those lost to followup. Numbers that should be
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Lisa Van S
November 3rd, 2008

11:27 am

atlex
November 3rd, 2008

11:34 am

atlex
November 3rd, 2008

11:48 am

considered significant.

Dr March was the Clinical trial investigator for the famous
TADS Study. FDA’s reviewer Dr. Mosholder, a Child and
Adolescent Phsychiatrist, testified under oath before the
Energy and Commerce’s Subcommittee on Oversight and
Investigations, that the TADS Study did not meet FDA’s
standard for approval, this study is no different than that of
the TADS.

12 year old Candace Downing was prescribed zoloft for the
treatment of test anxiety. She hung herself from her canopy
bed. Side Note, she was a friend of FDA’s, Dr. Thomas
Laughren.
When Candace’s mother testified before the FDA, Dr
Laughren didnt have the dcency to look into her eyes, He
bowed his head in shame.

Parents of Daughters should be alarmed and concerned in
regards to this study. “YOUR DAUGHTERS” have a 147%
chance of being “drugged”. Im surprised at the lack of
outrage on this issue.

Lisa,

Your comments, while of note, isn’t relevant to my point
regarding Salmon. He blatantly lied and all I did was point
that out.

I’ll save my comments on your other statements for another
day.

Atlex

Above should read “Your comment ….”
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Salmon
November 3rd, 2008

11:57 am

Salmon
November 3rd, 2008

12:05 pm

atlex
November 3rd, 2008

1:20 pm

The increase was in suicidality which is a predictor of
suicide.

Atlex

By the way I did not lie. I was simply quoting another blog. A
lie would mean that I mistated facts intentionally which I
did not do.

Honest mistakes happen, and assuming what you said about
me is also an honest mistake I think you owe me an apology.

Salmon

PS

Let’s all get away from an honest mistake and look at the
real issue here. The overprescribing and misuse of drugs in
children.

This article will probably be used to push off label use
without adequate safety information in children. Right now
we have a signal for the potential for increased suicide risk
from a drug which is we already know is labeled to increase
suicide in children, but which only happened after congress
got involved.

So is the slight increase in efficacy for OCD really worth the
risk of a child killing themselves?

Don’t we usually reserve drugs that commonly cause death
to illnesses that have an even greater liklihood of death?

Salmon

Salmon,
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Marilyn Mann
November 3rd, 2008

3:16 pm

Salmon
November 3rd, 2008

4:07 pm

I’ll take you at your word regarding an “honest mistake.”
However, in your response, you made almost the same
“honest mistake” again. The study does not show an increase
in suicidality as you state. Here a direct quote from the
study: “Adverse events, including suicidal and homicidal
ideation, were no more frequent in the sertraline group than
in the placebo group.”

I have some disagreements with your second response, but
do agree that prescribing of medication in children should
be done with great care and should be regularly examined
for unintended negative consequences.

Atlex

A recent post I wrote on ezetimibe use in kids seems
relevant:

http://www.gooznews.com/archives/001233.html

Atlex,

I stand by my remarks regarding suicidality.

Suicidality includes not only suicidal and homocidal ideation
and suicide attempts but actions such as self injury and even
thoughts of self harm. These are metrics that Columbia
University used when they verified the conclusions of two
different groups of FDA reviewers on suicidality with
antidepressants in adolescents.

The rate of suicidality was approximately 2 out of 300 on
Zoloft. I’ve seen raw data on suicide and suicidality rates in
other studies and the rate of completed suicide for other
drugs is typically around double the rate of suicidality. Based
on the sample size for the entire study and the rates of
completed suicide for other drugs I would have to say that
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atlex
November 3rd, 2008

4:59 pm

Salmon
November 3rd, 2008

6:43 pm

even before the study began it should have been obvious to
anyone familiar with the expected rates for antidepressants
that there was a very low chance of seeing any completed
suicides.

It’s very important that companies include enough subjects
in these studies to properly evaluate the risk, otherwise it’s
likely to be entirely missed in practice. This is simply
because of the numbers.

A typical child psychiatrist can only see about 500 patients a
year and fewer are going to be on any particular drug. Thus a
child psychiatrist might see 1 suicide every several years and
they are likely to think that it’s the underlying disease and
not think it’s the drug. Only companies and the maybe the
FDA are likely to collect sufficient postmarketing safety
information to make the connection.

Salmon

Salmon,

Be my guest to stand by completely made up data. Go look
at the study itself. Your data is incorrect. See Table 3 at this
link.

http://content.nejm.org/cgi/content
/full/NEJMoa0804633#T3

Atlex

Thank you for referring me to the data table. I stand
corrected. Based on what is presented in this table I have to
agree, that in this study report there was no greater amount
of suicidality reported on Zoloft as compared to placebo.

I was simply sloppy and thought that the 2 cases were both
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Lisa Van S
November 3rd, 2008

6:47 pm

Lisa Van S
November 3rd, 2008

6:51 pm

Lisa Van S
November 3rd, 2008

6:53 pm

atlex
November 4th, 2008

8:36 am

on Zoloft.

Salmon

Atlex,

One only has to ask two questions in regards to the Zoloft
Study…

Does this Study meet the requirements for FDA approval?

Why was this study not!.. presented to FDA approval.

These are the only two questions that matter!… Who the
Hell cares what the Media or the Industry apologists have to
say.

Salmon and Atlex,

Do the two of you really care about the validity of this study?
Then tell the NIMH and Pfizer to release the “RAW
DATA”…… Its just that simple!!!

One more thought!! It was Pfizer who combined two
negative studies to form one positive. Pretty Sad…
Kindergarten Math… Ouch!!!!

LVS,

First, this is not a Pfizer sponsored study. Based on the
stusy’s write‐up, Pfizer was only asked to supply study
medication and nothing more. There is no reason for Pfizer
to sponsor a study for Zoloft since the product has lost
exclusivity (almost all use of sertraline is in its generic form
and not branded Zoloft). For that same reason, there is no
entity with any interest in taking this study to the FDA for
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An FDA
Reviewer
November 4th, 2008

9:32 am

Lewis
November 4th, 2008

10:54 am

Trolla
November 5th, 2008

4:34 am

“approval.” Your speculation has no basis in reality or logic;
it amounts to nothing more than baseless conspiracy theory.

Atlex

Lisa,

If you really want to do something useful.

See the comments from the following post about the FDA
reviewer who is being fired

(http://www.pharmalot.com/2008/10/preemption‐
the‐business‐case‐of‐the‐century/#comments)

and get people to have Congress look into it.

The person is a pediatric psych drug reviewer.

An FDA Reviewer

Has anyone noticed that the data used for this study came
from Express Scripts ‐ a PBM? Based on their business
model, they don’t get paid if the drugs don’t get dispensed.
What is their incentive to curb this trend and what policies
are they implementing to ensure appropriate prescribing?
Who are they really working for?

Interesting ‐ focus of comments is on the anti‐psychotic
drugs, and not the others being rx for kids: diabetes,
hypertension and cholesterol meds. The main contributor ‐
obesity. Our kids eat too much take out junk (sweets,
designer beverages, fried foods) and portions are too big.
Too little exercise. Nutrition needs to be addressed as well.

Leave a Comment
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Abstract
Background: The effect of alcohol portrayals and advertising on the drinking behaviour of young
people is a matter of much debate. We evaluated the relationship between exposure to alcohol
advertising, marketing and portrayal on subsequent drinking behaviour in young people by
systematic review of cohort (longitudinal) studies.

Methods: studies were identified in October 2006 by searches of electronic databases, with no
date restriction, supplemented with hand searches of reference lists of retrieved articles. Cohort
studies that evaluated exposure to advertising or marketing or alcohol portrayals and drinking at
baseline and assessed drinking behaviour at follow-up in young people were selected and reviewed.

Results: seven cohort studies that followed up more than 13,000 young people aged 10 to 26 years
old were reviewed. The studies evaluated a range of different alcohol advertisement and marketing
exposures including print and broadcast media. Two studies measured the hours of TV and music
video viewing. All measured drinking behaviour using a variety of outcome measures. Two studies
evaluated drinkers and non-drinkers separately. Baseline non-drinkers were significantly more
likely to have become a drinker at follow-up with greater exposure to alcohol advertisements.
There was little difference in drinking frequency at follow-up in baseline drinkers. In studies that
included drinkers and non-drinkers, increased exposure at baseline led to significant increased risk
of drinking at follow-up. The strength of the relationship varied between studies but effect sizes
were generally modest. All studies controlled for age and gender, however potential confounding
factors adjusted for in analyses varied from study to study. Important risk factors such as peer
drinking and parental attitudes and behaviour were not adequately accounted for in some studies.

Conclusion: data from prospective cohort studies suggest there is an association between
exposure to alcohol advertising or promotional activity and subsequent alcohol consumption in
young people. Inferences about the modest effect sizes found are limited by the potential influence
of residual or unmeasured confounding.
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Background
The influence of alcohol marketing and advertising on the
drinking behaviour of young people is a matter of much
debate, mostly focused on the question of whether adver-
tising increases consumption and risky drinking by young
people. On the one hand the International Center for
Alcohol Policy (ICAP) reported in 2003 to a World Health
Organisation (WHO) meeting [1] that there is no compel-
ling evidence of an association between advertising and
drinking patterns or rates of abuse among young people,
noting that:

"The industry does not condone promotion and advertising
of beverage alcohol to those under the legal minimum pur-
chase age. Yet it should be acknowledged that young people
are inevitably exposed to beverage alcohol advertising, as
they are to advertising for any other consumer product.
They are aware of it, and are able to identify and distin-
guish between alcohol brands, just as they are able to dis-
cern brands of other consumer goods. However, the
evidence does not support the notion that such awareness
increases consumption by young people." (point 30, page
9)

On the other hand, healthcare researchers and workers
have shown associations between exposure to alcohol
advertising and drinking behaviour in cross-sectional sur-
veys [2-5], and it has been argued that an increased aware-
ness of alcohol messages amongst young people might
lead to earlier drinking, higher consumption and
increased harm, and should be addressed through
stronger marketing regulation [6]. Alongside this, macro-
level analyses comparing advertising coverage with drink-
ing consumption has been used to provide a rationale for
imposing limits on alcohol advertising. One study, draw-
ing on data from Organisation for Economic Co-opera-
tion and Development (OECD) countries, reported that
total expenditure on alcohol advertising is linked to
higher consumption and argued that advertising bans
could result in significant reductions in consumption [7].
Similarly, an economic analysis in the United States
assessed the effects of alcohol advertising on youth drink-
ing behaviours by comparing federally reported levels of
youth drinking with detailed reports on alcohol advertis-
ing in local markets during the same years. The analysis
concluded that a complete ban on alcohol advertising
could reduce monthly levels of youth drinking by 24%
and youth binge drinking by about 42% [8]. Correspond-
ingly, in the United States the Institute of Medicine has
called for stronger regulation of alcohol marketing [9].

However, causal relationships cannot be directly inferred
from these studies and this limits the conclusions that can
be drawn about the potential impact of advertising bans.
Moreover, the alcohol and advertising industry have used

data from econometric studies to argue that advertising
bans have little impact on overall alcohol consumption
[10-13].

Whether young people are directly targeted by alcohol
advertisers or not, they are exposed to alcohol advertising
on television, in print media, and on radio. A first ques-
tion to be answered through rigorous research, therefore,
is whether alcohol advertising does have an impact on
alcohol consumption amongst young people. This ques-
tion is best addressed through large prospective cohort
studies that examine the relationship between baseline
early exposure to alcohol advertising and subsequent con-
sumption and misuse. Helpfully, several such studies have
recently been published [14-22].

The aim of our systematic review was to evaluate the like-
lihood that exposure to alcohol advertising, marketing
and portrayal of alcohol increases self-reported alcohol
use in young people. We have specifically focused on sub-
stantive behavioural outcomes – alcohol use – rather than
surrogate outcomes such as brand awareness, or attitudes
or intentions towards drinking as the exact causal rela-
tionship between surrogate outcomes and subsequent
drinking behaviour is unclear. Substantive outcomes pro-
vide a more robust basis for evidence based decision mak-
ing.

Several reviews of the literature on the association of
advertising exposure and drinking in young people or,
more generally, the effects of media on the behaviour and
lifestyles of young people have previously been published
[23-31]. However, none use explicit, transparent method-
ology and they generally lack critical appraisal of individ-
ual study weaknesses in relation to any likelihood of bias.
These reviews also tend to include weaker study designs,
do not clearly distinguish cross-sectional and longitudinal
study evidence [4,5,32], focus on clinical/public health
aspects rather than methodological detail, and draw
major conclusions based on predominantly cross-sec-
tional studies. Our review differs in aim from previous
reviews which focused on evaluating the association
between media effects and expectancies of drinking or
drinking behaviour. Another important difference in our
review is the detailed description of our systematic and
rigorous approach to the topic, consistent with best meth-
odological practice in systematic reviews of prospective
cohort studies, in particular an assessment of the likeli-
hood of bias of reviewed studies [33]. Furthermore,
although previous reviews have referenced some of the
studies we have included in our review, none have cov-
ered all the studies that we have included. Therefore, we
provide an update to previous reviews focusing on find-
ings from longitudinal study designs.
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Methods
Eligibility criteria
We considered studies that evaluated the relationship
between alcohol advertising or marketing and alcohol use
in young people. We included prospective cohort (longi-
tudinal) studies where young people's exposure to alcohol
advertising or attitudes to alcohol advertising and alcohol
drinking behaviour were evaluated at baseline and alco-
hol drinking outcomes were again evaluated after a given
period of time. The rationale for restricting the review to
prospective cohort studies is that they provide the highest
level of evidence that is available for evaluation of adver-
tising and marketing exposure and subsequent drinking
behaviour. If such studies are well designed, conducted
and analysed they can provide supportive evidence for a
causal association between a particular exposure and an
outcome. Randomised controlled trials (RCTs), the best
design for inferring causality, have not been conducted in
this area and are unlikely to be in the future as they are
impractical, and it may be unethical to randomise partic-
ipants or communities to specific advertising and/or mar-
keting strategies in order to evaluate potentially harmful
effects.

We excluded experimental studies which evaluated a sin-
gle exposure to advertising of one form or another and
examined immediate effects on either attitude or liking
for the advertisements or drinking behaviour. Whilst
experimental studies have advantages in that they offer
better control over the intervention that participants are
exposed to so that the intervention can be more accurately
described and causality more confidently inferred; they do
not reflect the complexity of the advertising and commer-
cial milieu that people are exposed to in their daily lives,
and only evaluate effects post-exposure at a single time-
point, so results are not applicable to a broader context.
We have also excluded cross-sectional, time-series and
econometric studies. Cross-sectional surveys measure the
association between a particular exposure such as alcohol
advertising and drinking behaviour, but do not show
whether the exposure preceded the outcome. Reverse cau-
sality cannot be ruled out, whereby young people who
drink or misuse alcohol are more receptive to alcohol
advertising. Time-series studies are also not ideal for
showing temporal relationships due to a greater risk of
confounding. One other weakness of the time-series stud-
ies is that they measure exposure and outcomes at a pop-
ulation level, rather than in individuals, and therefore
include all age groups and are not exclusively focused on
young people. Variation in effects in different age groups
may be obscured when looking at aggregate population
data. Econometric or ecological studies, which may also
use time-series data, use data from different sources and
statistical modelling to examine relationships between
exposure (advertising expenditure) and outcome (alcohol

sales). Again these studies are not ideal for this review as
they do not specifically look at drinking behaviour in
young people but report aggregate alcohol consumption
across the population. The observed effect is also highly
dependent on the choice and source of factors that are
used for the statistical model.

To be included in our review, cohort studies were
required: (i) to evaluate young people of school or college
age. Studies of participants including young people were
excluded if results were not presented separately by age
groups or if young people constituted less than 75% of the
overall sample; (ii) to evaluate conventional advertising
and marketing practices including above and below the
line activity, as well as alcohol portrayal in broadcast and
print media, for example product placement and depic-
tion of alcohol use. This includes advertising appearing
on television, radio, newspapers, billboards, posters, or
depiction of alcohol use in movies, TV programmes,
music videos and song lyrics, promotional activities
including give-aways such as t-shirts and other items bear-
ing alcohol brand logos. Portrayals of alcohol use are par-
ticularly prevalent in prime-time programming [34],
music videos [35], and during television coverage of
sports events [36]; and (iii) to evaluate any alcohol con-
sumption outcome which included: self-reported alcohol
use; frequency quantity measures; and self-reported use of
specific brands of alcohol or type of alcohol e.g. beer,
wine or spirits. We excluded studies reporting only inten-
tion to drink as an outcome, or attitude to drinking. Stud-
ies only reporting awareness and that did not measure any
effects on drinking were also excluded.

Identification of studies
Electronic databases searched were Medline and Embase
from their inception to October 2006. Search terms
included free text and MESH terms for drinking behaviour
and advertising and marketing. The exact search strategies
are shown in Table 1 (see Additional file 1) Reference lists
of retrieved reviews and primary studies were also scanned
for additional relevant studies. There was no restriction to
language of publication.

Study selection and synthesis
Potentially relevant studies were identified by screening
titles and abstracts of retrieved references from the elec-
tronic databases. Articles were not selected unless the title
or abstract focused on effects of alcohol advertising, mar-
keting or portrayals and on drinking behaviour in young
people. Where this was not clear, the full text of the arti-
cles was retrieved for further screening. Each retrieved arti-
cle was screened for review inclusion according to the
eligibility criteria described above. Data from included
studies were extracted and summarised as a narrative syn-
thesis. Threats to internal and external validity were
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appraised for each study using the Newcastle-Ottawa
Quality Assessment Scale for cohort studies adapted for
this review [37]. Quality components assessed were:

External validity
1. Was the sample a consecutive sample or a random sam-
ple of the population?

2. Did at least 80% of all eligible participants agree to par-
ticipate?

Internal validity
3. Performance bias – was ascertainment of exposure by
structured interview?

4 Detection bias – a) was ascertainment of outcome by
structured interview? b) Were investigators blind to expo-
sure status or data collected independently?

5. Attrition bias – a) were all participants followed up for
the same length of time? b) Were at least 80% of partici-
pants included in the final analysis or was the description
of those not included unlikely to introduce bias?

6. Control of confounding: a) age or school grade; b) gen-
der; c) ethnicity; d) social influences;

e) social bonds; f) attitudes and behaviour; g) treatment
group (participants in an RCT of drug prevention pro-
gramme); h) TV or other media use; i) parental education;
j) school performance; k) self esteem; l) rebelliousness;
m) sensation seeking; n) parenting style 0) smoking; p)
drinking at baseline q) puberty; r) alcohol sales per capita;
s) school status; t) propensity score (accounts for attri-
tion); u) team sport participation; v) = school; w) = living
situation; y) = socioeconomic situation.

Studies were awarded an asterix if the component was
adequately addressed. For the confounding factors a-y in
the selection bias/control of confounding factors section,
an asterix indicates that the groups were either balanced or
matched for at study start or the variable was adjusted for
in an analysis.

Studies not eligible for inclusion were tabulated with rea-
son for exclusion. Screening, selection, data extraction
and narrative synthesis were undertaken by one system-
atic reviewer.

Results
The electronic searches identified 915 potentially relevant
articles. After screening the titles and abstracts, 115 poten-
tially relevant articles were obtained as full text publica-
tions. An additional six articles were identified from
screening the reference lists of retrieved articles. After

screening each full text article for review eligibility, 112
were excluded leaving nine articles reporting on seven
studies for review inclusion, Figure 1. Many studies were
excluded mainly because they were secondary reports:
reviews, letters or editorials on media effects. We found
five foreign language publications without English
abstracts requiring translation to determine eligibility but
this was beyond the scope of this systematic review. Other
articles were excluded mainly due to ineligible study
designs: cross-sectional surveys, experimental, time-series
or econometric studies. We excluded three articles because
although data were taken from a prospective cohort study,
these data were from a cross-sectional analysis focusing
on just one time point [4,5,38].

Description of included studies
Nine publications reporting on seven prospective cohort
studies were identified that met the review inclusion crite-
ria [14-22]. The seven studies provided data on 13,255
participants aged 10 to 26 years old. Characteristics of the
included studies are shown in Table 2 (see Additional file
2). Five were conducted in the USA [16-19,21], one in Bel-
gium [20] and one in New Zealand [14,15,22]. In one
study [16] the cohort was part of an RCT of a school-based
drug prevention programme, and in another [15] the
cohort was a sub-set of a larger cohort study recruited in
1972 and followed through childhood to early adulthood
evaluating growth and development.

The age of participants at baseline interview was 12 to 13
years (7th grade) in three studies [15,16,18], 14 to 15 years
(9th grade) in one [19], one study [17] recruited a broader
age group of youth, 15 to 26 year olds, one [20] used a
mixed age group of first (aged 11 to 12 years) and fourth
year (aged 14 to 15 years) secondary school students and
one [21] used 10 to 14 year olds (5th to 8th grade).

In five studies participants were followed up once after
baseline. Time to follow-up was one year [18,20], 18
months [19], 30 months [16] and 13 to 26 months [21].
One study reported outcomes at multiple time-points, six
years and nine years and 14 years [14,15,22]. One study
evaluated participants at four time points and present
results for follow-up after 21 months taking the multiple
time points into account in the analysis [17].

Each study used disparate measures of exposure; all relied
on self-reported measures. One generated a composite
score to reflect the amount of exposure to TV beer adver-
tising, magazine alcohol advertising, beer concession
stands and in-store advertising displays [16]. One meas-
ured exposure to any alcohol advertising in the past
month on each of four media, TV, radio, billboards and
magazines [17]. Another classified exposure as watched
TV show index to quantify exposure to alcohol ads in spe-
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cific TV shows in addition to self-reported exposure to
alcohol ads [18]. In the study by Connolly [15] recall of
alcohol advertisements from different media, TV, radio,
magazines, newspapers and films was evaluated. Two
studies measured exposure as hours of TV and music
video viewing [19,20], and one exposure to alcohol use in
popular movies [21].

Drinking status was measured in all studies at follow-up.
Two studies reported any alcohol use in the past month
[17,18], one study reported alcohol use in the past year
[16], one reported frequency of drinking at specific loca-
tions and average and maximum amount alcohol con-
sumed on an occasion [15], one reported lifetime and past
30 days alcohol use [19], one alcohol use whilst going out
[20], and one incident alcohol use without parental
knowledge [21].

Methodological quality
One study used a random sample of youth [17] three ran-
domly selected schools and all participants at those
schools were invited to participate [18,20,21]; in one
study [19] all participants at six schools were eligible to
participate but how schools were selected was not
described; one study used the original sample of partici-
pants selected for participation in an RCT but excluded
those with missing data [16]; and one study consisted of
a sub-sample of children who had exposure and outcome
data available at all follow-up periods [15].

Ascertainment of exposure and outcome data were by self-
reported questionnaires in four studies [16,18-20], by
face-to-face interview in one [15] and computer-aided tel-
ephone interview in two [17,21]. None of the studies
explicitly reported that interviewers were unaware of the
exposure status of participants when outcome assess-

Results of searches of electronic databases and hand searchingFigure 1
Results of searches of electronic databases and hand searching.
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ments were conducted, however with participants inde-
pendently reporting drinking outcomes via self-reported
questionnaires there is little scope for detection bias on
the part of the investigators. Not all children were non-
drinkers at baseline. Two studies reported results for base-
line drinkers and non-drinkers separately [16,19].

All studies suffered, to a greater or lesser extent, from
potential attrition bias. Attrition rates were 33% [21] and
69% [17] in two surveys where data were collected by tel-
ephone; 18% [16], 25% [18], 39% [19] and 36% [20] in
surveys conducted in schools, and 35% [15] for the survey
with face-to-face interviews and questionnaires.

One study used imputation to account for missing data
[16]; all other studies excluded participants with missing
data from the analyses.

Statistical adjustments for measured confounding factors
were performed by each study, but the number and type
of confounders varied from study to study. The results of
the overall quality assessment of each study are shown in
Table 3 (Additional file 3).

Study findings
Connolly [15] investigated the relationship between alco-
hol consumption at 18 and alcohol-related mass media
communications recalled at ages 13 and 15 years in a New
Zealand cohort of young people. Among men, those who
recalled more alcohol advertisements at age 15 drank sig-
nificantly more beer at 18 years (average amount of beer
consumption p = 0.047; maximum amount of beer con-
sumption p = 0.008). In women a negative association of
alcohol advertisement recall at age 13 years and frequency
of drinking beer was found (p = 0.029). Multi-variate
analyses were adjusted for potential confounders which
were: media exposure, gender, current occupation, living
situation, socio-economic status and peer approval of
drinking. There was no significant effect on wine or spirit
consumption in either women or men. Whilst significant
relationships were detected, we cannot rule out the possi-
bility they occurred due to chance. The authors reported
results for more than 35 statistical tests and significant
findings would be expected to occur due to chance. This
coupled with the small sample sizes, 251 men and 184
women, cast some doubt on these findings being true
effects. Longer follow-up from this same sample at age 21
and 26 years have been published [14,22]. In the group
that were beer drinkers at 18 years, liking of alcohol adver-
tising and brand allegiance had a positive impact on beer
consumed at age 21 years; standardised coefficients were
0.26 and 0.36, respectively. At 26 years, those showing a
liking for alcohol advertising at 18 years were more likely
to be in a group of heavier drinkers.

Stacy [18] assessed the impact of exposure to TV alcohol
advertisements on alcohol use in 2,250 12 to 13 years old
school children in California followed up for a year. At
baseline, 16% reported drinking beer in the past month,
15% reported drinking wine in the past month, and 8%
reported three-drink episodes in the past month. At fol-
low-up, prevalence was 18% for beer, 20% for wine and
12% for three-drink episodes. At one-year follow-up, each
standard deviation increase in TV viewing of programmes
with alcohol advertisements at baseline was associated
with a significant increase (44%) in risk of beer use ((odds
ratio (OR) 1.44 95% Confidence Interval (CI): 1.27 to
1.61)), wine/liquor use (OR 1.34; 95% CI: 1.17 to 1.52)
and three-drink episodes (OR 1.26; 95% CI: 1.08 to 1.48),
controlling for general TV viewing frequency, participa-
tion in team sports, perception of peer alcohol use, per-
ceived peer approval of alcohol use, intentions to use
alcohol, perceptions of adults alcohol use, gender, ethnic-
ity and school, exposure memory covariates and a propen-
sity score to adjust for differential risk profile of those lost
to attrition. A watched TV sports index was only positively
associated with beer drinking, (OR 1.20; 95% CI: 1.05 to
1.37) with adjustment for confounders, and self-reported
frequency of exposure was significantly associated with
increased risk of beer drinking, (OR 1.21; 95% CI: 1.14 to
1.41). Other exposure measures, cued-recall memory test
and draw-an-event memory test, did not show significant
relationships with any of the outcomes, though most
showed effects in the direction of positive associations
with one exception, participants scoring one standard
deviation above the mean for draw-an-event memory test
were significantly less likely to drink beer one year later
(OR 1.14; 95% CI: 1.01 to 1.25).

Ellickson [16] examined the relationship between a range
of advertisement exposures and subsequent drinking
among US adolescents age 12 to 13 years. Forty-eight per
cent non-drinkers at baseline (n = 1,905) initiated drink-
ing by two-year follow-up. For baseline non-drinkers,
exposure to in-store beer displays predicted drinking
onset at follow-up, OR 1.42 (p < 0.05) adjusted for gen-
eral TV viewing, social influences, social bonds, gender,
ethnicity and attitudes and behaviour. Exposure to TV
beer advertisements, magazines with alcohol advertise-
ments, and in-store advertisement displays all showed
positive associations, though none were significant in
adjusted analyses, OR 1.05, 1.12 and 1.06, respectively.
Confidence intervals were not reported for any of the ORs.
Among baseline drinkers (n = 1,206), 77% reported alco-
hol use in the past year at follow-up. Exposure to maga-
zines with alcohol advertisements and to beer concession
stands at sports or music events predicted frequency of
drinking at follow-up, regression coefficient 0.10 and
0.09, (p-value < 0.05), respectively. Exposure to TV beer
advertising or in-store advertisement displays were not
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significant predictors of drinking frequency in analyses
adjusted for baseline drinking and multiple control varia-
bles regression coefficient -0.01 and 0.02, respectively.

Snyder [17] evaluated the relationship between self-
reported advertising exposure to four media (TV, radio,
billboards and magazines) and the prevalence of advertis-
ing in the same media sources and alcohol consumption
in 15 to 26 year olds in 24 media markets in USA. Partic-
ipants were followed up at four time-points over a 21
month period. Sixty-one per cent had at least one drink in
the past month at baseline and consumed an average of
38.5 drinks a month. Participants reported seeing an aver-
age of 22.7 alcohol advertisements per month. For each
additional advertisement seen, the number of drinks con-
sumed increased by 1% Event Rate Ratio (ERR) 1.01 (95%
CI: 1.01 to 1.02). Also for each additional dollar per capita
spent on advertising the number of alcoholic drinks con-
sumed per month increased by 3% ERR 1.03 (95% CI:
1.01 to 1.05). In the sub-group of participants aged less
than 21 years (60% of sample), who were below the legal
drinking age, similar patterns were seen, ERR 1.01 (95%
CI: 1.0 to 1.02) and 1.03 (95% CI: 1.0 to 1.06) increase in
number of drinks consumed per month for self-reported
advertising exposure and advertising expenditure, respec-
tively. All analyses were adjusted for gender, age, ethnic-
ity, school status and alcohol sales per capita, however the
high degree of attrition in this study (more than 50% for
two of the four follow-up assessments) precludes firm
conclusions on the basis of these findings.

Two studies evaluated exposure to TV and music videos
and alcohol use in adolescents [19,20]. In the study by
Robinson et al[19] the association between hours of TV,
music video and videotape viewing, computer and video
game use and subsequent alcohol use at 18 months fol-
low-up was investigated in 1,533 14 to 15 year olds from
six public high schools in California. During follow-up,
325 (36.2%) baseline non-drinkers began drinking and
322 (50.7%) drinkers continued to drink. In baseline
non-drinkers (n = 898), onset of drinking was signifi-
cantly associated with hours of TV viewing at baseline. For
each additional hour of TV viewing per day the average
increased risk of starting to drink during the next 18
months was 9% OR 1.09 (95% CI: 1.01 to 1.18), for each
additional hour of music video viewing OR 1.31 (95% CI:
1.17 to 1.47). For each additional hour of videotape view-
ing the average risk decreased, 11% OR 0.89 (95% CI:
0.79 to 0.99) in analyses controlling for age, sex, ethnicity
and other media use. Computer and video game use was
not significantly associated with subsequent onset of
drinking, OR 0.94 (95% CI: 0.84 to 1.05). In baseline
drinkers (n = 635), there were no significant associations
between baseline media use and maintenance of drinking.
For each additional viewing hour per day the risk, OR

(95% CI), of maintenance of drinking was: 1.01 (0.93,
1.11) for television, 1.05 (0.95, 1.17) for music videos,
0.97 (0.86, 1.10) for videos and 1.00 (0.89, 1.12) for
computer or video games.

Van Den Bulck [20] examined the relationship between
television viewing and music video exposure and subse-
quent alcohol consumption while going out one year later
in 2,546 first and fourth year secondary school students in
Flanders, Belgium. Only 65% of the original sample with
complete data at both time-points was analysed. The
majority of students (63.6%) watched music videos at
least several times a week, about a third watched daily.
Overall television viewing and music video viewing at
baseline significantly predicted the amount of alcoholic
beverages adolescents consumed while going out at fol-
low-up. Results of a regression model controlling for gen-
der, school year, smoking and pubertal status were
reported: R2 = 0.568 (F = 230.374; df = 7; p < 0.0001).

Sargent [21]evaluated the exposure to alcohol use in pop-
ular contemporary movies in a cross-sectional survey with
prospective follow-up of never drinkers and recorded inci-
dent alcohol drinking 13 to 26 months later. Adolescents,
10 to 14 years old, were recruited from 15 randomly
selected schools in New Hampshire and Vermont, USA.
Never-drinkers at baseline were followed up (n = 2,406).
Baseline median exposure to alcohol use in 601 movies
was 8.6 hours, (inter-quartile range (IQR): 4.6 to 13.5). At
follow-up, 14.8% reported having tried alcohol, which
was significantly associated with alcohol exposure (view-
ing hours). For each additional hour of movie alcohol
exposure the risk of initiating alcohol use was increased by
15%, OR 1.15 (95% CI: 1.06, 1.25) adjusted for school
grade, school, gender, parent education, sensation seek-
ing, rebelliousness, self-esteem, school performance,
parenting style and smoking experimentation.

Discussion and conclusion
This systematic review of seven cohort studies on over
13,000 participants shows some evidence for an associa-
tion between prior alcohol advertising and marketing
exposure and subsequent alcohol drinking behaviour in
young people. All seven studies demonstrated significant
effects across a range of different exposure variables and
outcome measures. These included exposure to direct
advertising using broadcast and print media and indirect
methods such as in-store promotions and portrayal of
alcohol drinking in films, music videos and TV pro-
grammes. The consistency of effect across a heterogeneous
group of studies may be considered a strength.

Notably, three studies showed that onset of drinking in
adolescent non-drinkers at baseline were significantly
associated with exposure. Robinson [19] showed that for
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each additional hour of TV viewing per day the risk of
starting to drink increased by 9% during the following 18
months. Sargent [21] found that for additional hour of
exposure to alcohol use depicted in popular movies there
was a 15% increase in likelihood in having tried alcohol
13 to 26 months later. Ellickson [16] showed that expo-
sure to in-store beer displays significantly predicted drink-
ing onset two years later. Effects were less clear in baseline
drinkers, whilst greater exposure predicted greater drink-
ing frequency, analyses adjusting for possible confound-
ing factors failed to detect significant relationships.

In studies on mixed groups of drinkers and non-drinkers,
increased frequency of TV viewing and music video view-
ing was highly significantly related to the amount of alco-
hol consumed while going out [20]. In the study by
Snyder [17] of US individuals aged 15 to 26 years, for each
additional advertisement seen the number of drinks con-
sumed increased by 1%.

Of interest, to our knowledge, at least two more prospec-
tive cohort studies meeting our inclusion criteria have
been published since our review was completed [39,40].
Since updating our searches for all new studies is beyond
the original scope of the project, we have not incorporated
these two studies into the main body of the review. Nev-
ertheless, it is important to note that both of these studies
also showed significant relationships between receptivity
to alcohol marketing or alcohol advertising in young peo-
ple. Eleven year olds in the highest centile of exposure to
TV beer advertisements, alcohol ads in magazines, in-store
beer displays and beer concessions, radio listening time
and ownership of beer promotional items were 50% more
likely to be drinkers than youth in the lowest centile of
exposure one year later controlling for demographic and
psychosocial factors and prior drinking [39]. In a sample
of non-drinkers aged 11 to 15 years, those reporting high
receptivity to alcohol marketing defined as owning or
wanting to own alcohol branded promotional items were
77% more likely to initiate alcohol use one year later com-
pared with youth reporting minimal receptivity adjusted
for demographic and psychosocial factors and social
influences to drink [40].

There are several limitations that should be considered
when interpreting the results of this review. Whilst we
made an a priori decision to only include and review
cohort studies which potentially are less likely to suffer
from systematic bias than less robust study designs such as
cross-sectional surveys or interrupted time series studies, it
is nonetheless important to note that cohort studies are
also susceptible to bias if not designed and executed using
rigorous standards. One of the biggest threats to the valid-
ity of observational studies such as cohort studies is the
issue of confounding, whereby the outcome of interest is

influenced by some other factor or factors in addition to
the exposure of interest. Whereas all of the studies con-
trolled for a variety of confounding factors possibly
related to alcohol drinking behaviour, unmeasured or
unknown confounders cannot be adjusted for and it is not
possible to know if residual confounding influenced the
analysis. For example, alcohol expectancies, family his-
tory, peer influence and personality characteristics may act
as confounders in the relationship between exposure to
advertising and marketing and subsequent alcohol use.
Given the magnitude of the effect sizes shown in these
studies, we cannot rule out the possibility that they were
due to the effects of residual and unmeasured confound-
ing [41]. However, previous work evaluating smoking
exposure in movies and smoking behaviour in adoles-
cents using a simulation model showed that effects of
unknown or unmeasured confounders would need to be
large in order to overturn the results [42]. Given that no
observational study can control for all unmeasured or
unknown confounders, researchers may wish to consider
using similar approaches to determine the potential
impact of such confounders.

Whilst these studies suggest that exposure to advertising
and alcohol portrayal in the media increase likelihood of
later alcohol consumption, they are unable to inform us
how exposure brings about these changes, or what aspects
of advertising and marketing are the active components.
The extent to which psychological factors determine sub-
sequent behaviours is a worthwhile topic for further
study. One study [43] has examined how persuasive alco-
hol media messages were associated with concurring
beliefs and behaviours among youth, concluding that
existing exposure based studies do not adequately account
for the complex psychological causal mechanisms that
may moderate or mediate the relationship between expo-
sure and outcome. However, this analysis is based on
cross-sectional data; further studies with longitudinal
analyses are desirable. If a better understanding of the
relationship of the intermediate steps between exposure
and subsequent behaviours can be obtained, then our
understanding of the mechanisms of action of alcohol
advertising and marketing would be improved. This ques-
tion, together with lessons learned from the collective
experiences of conducting cohort studies [44], should
inform the design of future cohort studies.

One other serious threat to the validity of these studies
was the degree of attrition in some of the studies. Losses
to follow-up between assembly of the cohort and follow-
up are inevitable but the aim is to keep this to a minimum
as attrition bias may be introduced if reasons for missing
data or loss to follow-up are related to exposure or out-
come. If adolescents who were lost to follow up were
more likely to be drinkers, or at high risk of drinking as
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found in three of the studies [17,19,21], then this may
then lead to underestimating the relationship between
advertising and drinking. Generalisability of the results is
also affected if losses are in one specific subgroup of par-
ticipants, and the subsequent loss of power is also a prob-
lem with attrition. Of note, none of the studies reported
how they estimated sample sizes required. In general,
assessment of the design and conduct of the cohort stud-
ies reviewed was hampered by the lack of important meth-
odological detail, and fell short of the current
recommendations as set out in the STROBE statement
[45].

We cannot rule out the possibility of publication bias,
whereby studies failing to detect significant relationships
were not published, or studies for which selective report-
ing of only positive associations were published. Of
course it is also possible that studies showing positive
associations, if sponsored by the alcohol industry or other
commercial organisations with a vested interest in adver-
tising or marketing of alcohol, have not been published.
Therefore, it is not possible to predict the likely impact of
unpublished data on the results of this review. It is also
possible that published studies were not found by our
search as a fully comprehensive search of databases other
than Medline and Embase and other sources only cover-
ing the social science literature was not possible within
the scope of the limited funding for this review. Attempts,
however, were made to locate all available studies by sup-
plementing searches of databases with hand searching ref-
erence lists of key reviews and primary studies, which
identified many articles published in journals not covered
by Medline and Embase.

The results of these cohort studies are supported by find-
ings in cross-sectional surveys which consistently report
associations between increased exposure to alcohol adver-
tising or marketing and drinking behaviour [2-5], inten-
tions to drink [46] or advertising awareness and liking
[2,47-49]. Although, in one interrupted time-series study
countries with advertising bans had lower levels of alco-
hol consumption and road traffic fatalities [50], others
failed to demonstrate significant effects [51,52]. The
rationale for the exclusion of these studies is outlined in
the methods, and their exclusion would only be a concern
if they generally showed a strong effect in the opposite
direction.

One question that remains is whether early drinking
behaviour shown in these cohort studies is predictive of
risky or harmful drinking or alcohol-related problems in
the future. Drinking onset at an earlier age has been
shown to be associated with a greater likelihood of alco-
hol dependence in several cross-sectional studies [53-55].
More recently, prospective cohort studies have also shown

clear and significant associations between age of onset of
drinking and subsequent heavy drinking and alcohol-
related problems [56-59].

Given the large budgets allocated to advertising and pro-
motional activity by the alcohol industry, a paucity of
research exists evaluating the effects of this advertising.
Further research exploring the potential causal impact is
warranted; the role of mass media as a potential source of
influence on alcohol related knowledge and behaviour of
young people has been neglected in many countries [60].

The data from these studies suggest that exposure to alco-
hol advertising in young people influences their subse-
quent drinking behaviour. The effect was consistent across
studies, a temporal relationship between exposure and
drinking initiation was shown, and a dose response
between amount of exposure and frequency of drinking
was clearly demonstrated in three studies [17,20,21]. It is
certainly plausible that advertising would have an effect
on youth consumer behaviour, as has been shown for
tobacco [61] and food marketing [62].

Does this systematic review provide evidence that limiting
alcohol advertising will have an impact on alcohol con-
sumption amongst young people? Not directly: as we
noted earlier we can not rule out that the effects demon-
strated in these studies is due to residual confounding.
Counter-advertising [30], social marketing techniques
[63] or other prevention options such as parenting pro-
grammes [64], price increases and limiting availability
may offer more potential to limit alcohol problems in
young people. Nonetheless, we now have stronger empir-
ical evidence to inform the policy debate on the impact of
alcohol advertising on young people, and policy groups
may wish to revise or strengthen their policy recommen-
dations in the light of this stronger evidence [1,9].

Competing interests
Foxcroft has received funding from Diageo for a project to
develop and evaluate a family-based prevention pro-
gramme. Smith has not directly received funding from the
alcohol industry although has benefited indirectly from
the funding to Foxcroft.

Authors' contributions
DF helped frame the research question and scope of the
systematic review. LS developed the protocol, undertook
searching, study appraisal, data extraction and synthesis.
LS drafted the paper and DF contributed additional mate-
rial to the Introduction and Discussion sections. Both
authors act as guarantors.



BMC Public Health 2009, 9:51 http://www.biomedcentral.com/1471-2458/9/51

Page 10 of 11
(page number not for citation purposes)

Additional material

Acknowledgements
This systematic review was sponsored by a small project grant to Smith 
from the Alcohol Education and Research Council (AERC).

References
1. International Centre for Alcohol Policy (ICAP): Industry views on

beverage alcohol advertising and marketing, with special ref-
erence to young people.   [http://www.icap.org/portals/0/down
load/all_pdfs/Other_Publications/WHO_paper_annexed.pdf].

2. Aitken P, Eadie DR, Leathar DS, McNeill RE, Scott AC: Television
advertisements for alcoholic drinks do reinforce under-age
drinking.  British Journal of Addiction 1988, 83:1399-1419.

3. Thomsen SR, Rekve D: Entertainment and music magazine
reading and binge drinking among a group of juvenile offend-
ers.  Int J Adolesc Med Health 2006, 18(1):123-131.

4. Wyllie A, Zhang JF, Casswell S: Positive responses to televised
beer advertisements associated with drinking and problems
reported by 18 to 29-year-olds.  Addiction 1998, 93:749-760.

5. Wyllie A, Zhang JF, Casswell S: Responses to televised alcohol
advertisements associated with drinking behaviour of 10–17-
year-olds.  Addiction 1998, 93:361-371.

6. van Dalen WE, Kuunders MMAP: Alcohol Marketing and young
people: an analysis of the current debate on regulation.  Nor-
dic Studies on Alcohol and Drugs 2006, 23:415-426.

7. Saffer H, Dave D: Alcohol consumption and alcohol advertising
bans.  Applied Economics 2002, 34:1325-1334.

8. Saffer H, Dave D: Alcohol Advertising and Alcohol Consump-
tion by Adolescents.  In NBER Working Paper No 9676 Cambridge,
MA: National Bureau of Economic Research; 2003. 

9. Bonnie RJ, O'Connell ME, Editors: Committee on Developing a
Strategy to Reduce and Prevent Underage Drinking. Divi-
sion of Behavioral and Social Sciences and Education.  In
Washington, DC. Youth and Families National Research Council: Reducing
Underage Drinking: A Collective Responsibility National Academies Press;
2004. 

10. Duffy M: Measuring the contribution of advertising to growth
in demand: econometric accounting framework.  Int J Advertis-
ing 1989, 8:95-110.

11. Duffy M: Advertising and the consumption of tobacco and
alcoholic drink: a system-wide analysis.  Scot J Political Econ 1991,
38:369-385.

12. Waterson MJ: Advertising and alcohol: an analysis of the evi-
dence relating two major aspects of the debate.  Int J Advertising
1989, 8:111-132.

13. Waterson MJ: Advertising and alcohol: an analysis of the evi-
dence relating two major aspects of the debate.  Int J Advertising
1989, 8:95-110.

14. Casswell S, Zhang JF: Impact of liking for advertising and brand
allegiance on drinking and alcohol-related aggression: a lon-
gitudinal study.  Addiction 1998, 93:1209-1217.

15. Connolly GM, Casswell S, Zhang JF, Silva PA: Alcohol in the mass
media and drinking by adolescents: a longitudinal study.
Addiction 1994, 89:1255-1263.

16. Ellickson PL, Collins RL, Hambarsoomians K, McCaffrey DF: Does
alcohol advertising promote adolescent drinking? Results
from a longitudinal assessment.  Addiction 2005, 100:235-246.

17. Snyder LB, Milici FFSM, Sun H, Strizhakova Y: Effects of alcohol
advertising exposure on drinking among youth.  Archives of
Pediatrics & Adolescent Medicine 2006, 160:18-24.

18. Stacy AW, Zogg JB, Unger JB, Dent CW: Exposure to televised
alcohol ads and subsequent adolescent alcohol use.  American
Journal of Health Behavior 2004, 28:498-509.

19. Robinson TN, Chen HL, Killen JD: Television and music video
exposure and risk of adolescent alcohol use.  Pediatrics 1998,
102:E54.

20. Bulck J van den, Beullens K: Television and music video exposure
and adolescent alcohol use while going out.  Alcohol Alcohol
2005, 40:249-253.

21. Sargent JD, Wills TA, Stoolmiller M, Gibson J, Gibbons FX: Alcohol
use in motion pictures and its relation with early-onset teen
drinking.  J Stud Alcohol 2006, 67:54-65.

22. Casswell S, Pledger M, Pratap S: Trajectories of drinking from 18
to 26 years: Identification and prediction.  Addiction 2002,
97:1427-1437.

23. Hastings G, Anderson S, Cooke E, Gordon R: Alcohol marketing
and young people's drinking: A review of the research.  Journal
of Public Health Policy 2005, 26:296-311.

24. Atkin CK: Effects of televised alcohol messages on teenage
drinking patterns.  Journal of Adolescent Health Care 1990, 11:10-24.

25. Austin SB, Rich M: Consumerism: its impact on the health of
adolescents.  Adolesc Med 2001, 12(3):389-409.

26. Brown JD, Witherspoon EM: The mass media and American
adolescents' health.  Journal of Adolescent Health 2002, 31:153-170.

27. Casswell S: Alcohol brands in young peoples' everyday lives:
New developments in marketing.  Alcohol Alcohol 2004,
39(6):471-476.

28. Jernigan DH, Ostroff J, Ross C: Alcohol advertising and youth: A
measured approach.  Journal of Public Health Policy 2005,
26:312-325.

29. Makela P, Rossow I, Tryggvesson K: Who drinks more and less
when policies change? The evidence from 50 years of Nordic
studies.  Nadpublikation 2002, 42:17-70.

30. Saffer H: Alcohol advertising and youth.  J Stud Alcohol Suppl
2002:173-181.

31. Strasburger VC: Alcohol advertising and adolescents.  Pediatric
Clinics of North America 2002, 49:353-376.

32. Grube JW, Waiters E: Alcohol in the media: content and effects
on drinking beliefs and behaviours among youth.  Adolescent
Medicine Clinics 2005, 16:327-343.

33. Egger M, Davey-Smith G, Schneider M: Systematic reviews of
observational studies.  In Systematic Reviews in Healthcare Edited by:
Egger M, Davey-Smith G, Altman DG. London: BMJ Publishing Group;
2001:211-227. 

34. Wallack L, Grube JW, Madden PA: Portrayals of alcohol on
prime-time television.  Journal of Studies on Alcohol 1990,
51:428-437.

35. DuRant RH, Rome ES, Rich M, Allred E, Emans SJ, Woods ER:
Tobacco and alcohol use behaviors portrayed in music vid-
eos: a content analysis.  American Journal of Public Health 1997,
87:1131-1135.

36. Madden PA, Grube JW: The frequency and nature of alcohol
and tobacco advertising in televised sports, 1990 through
1992.  American Journal of Public Health 1994, 84:297-299.

37. Wells GA, Shea B, O'Connell D, Peterson J, Welch V, Losos M, Tug-
well P: The Newcastle-Ottawa Scale (NOS) for assessing the
quality of nonrandomised studies in meta-analyses.   [http://
www.ohri.ca/programs/clinical_epidemiology/oxford.htm].

38. McClure AC, Dal Cin S, Gibson J, Sargent JD: Ownership of alco-
hol-branded merchandise and initiation of teen drinking.  Am
J Prev Med 2006, 30:277-283.

Additional file 1
Table 1. Systematic review search strategies.
Click here for file
[http://www.biomedcentral.com/content/supplementary/1471-
2458-9-51-S1.doc]

Additional file 2
Table 2. Characteristics of prospective cohort studies included in the sys-
tematic review.
Click here for file
[http://www.biomedcentral.com/content/supplementary/1471-
2458-9-51-S2.doc]

Additional file 3
Table 3. Assessment of likelihood of bias of included prospective cohort 
studies.
Click here for file
[http://www.biomedcentral.com/content/supplementary/1471-
2458-9-51-S3.doc]

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16530613
http://www.biomedcentral.com/content/supplementary/1471-2458-9-51-S1.doc
http://www.biomedcentral.com/content/supplementary/1471-2458-9-51-S2.doc
http://www.biomedcentral.com/content/supplementary/1471-2458-9-51-S3.doc
http://www.icap.org/portals/0/download/all_pdfs/Other_Publications/WHO_paper_annexed.pdf
http://www.icap.org/portals/0/download/all_pdfs/Other_Publications/WHO_paper_annexed.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3233409
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3233409
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3233409
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16639866
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16639866
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16639866
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9692274
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9692274
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9692274
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10328044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10328044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10328044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9813902
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9813902
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9813902
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7804086
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7804086
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15679753
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15679753
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15679753
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16389206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16389206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15569584
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15569584
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9794984
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9794984
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15699054
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15699054
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16536129
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16536129
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16536129
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12410783
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12410783
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16167558
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16167558
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2307592
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2307592
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11602442
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11602442
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12470911
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12470911
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15456692
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15456692
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16167559
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16167559
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12022723
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11993288
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16111621
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16111621
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2232796
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2232796
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9240102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9240102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9240102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8296959
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8296959
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8296959
http://www.ohri.ca/programs/clinical_epidemiology/oxford.htm
http://www.ohri.ca/programs/clinical_epidemiology/oxford.htm
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16530613


Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

BMC Public Health 2009, 9:51 http://www.biomedcentral.com/1471-2458/9/51

Page 11 of 11
(page number not for citation purposes)

39. Collins RL, Ellickson PL, McCaffrey D, Hambarsoomians K: Early
adolescent exposure to alcohol advertising and its relation-
ship to underage drinking.  J Adolesc Health 2007, 40:527-534.

40. Henriksen L, Feighery EC, Schleicher NC, Fortmann SP: Receptivity
to alcohol marketing predicts initiation of alcohol use.  J Ado-
lesc Health 2008, 42:28-35.

41. Fewell Z, Davey Smith G, Sterne JA: The impact of residual and
unmeasured confounding in epidemiologic studies: a simula-
tion study.  Am J Epidemiol 2007, 166:646-655.

42. Sargent JD, Beach ML, Dalton MA, Mott LA, Tickle JJ, Ahrens MB,
Heatherton TF: Effect of seeing tobacco use in films on trying
smoking among adolescents: cross sectional study.  Bmj 2001,
323:1394-1397.

43. Austin EW, Chen M-J, Grube JW: How does alcohol advertising
influence underage drinking? The role of desirability, identi-
fication and skepticism.  Journal of Adolescent Health 2006,
38:376-384.

44. Faden VB, Day NL, Windle M, Windle R, Grube JW, Molina BSG, Pel-
ham WE Jr, Gnagy EM, Wilson TK, Jackson KM, Sher KJ: Collecting
longitudinal data through childhood, adolescence, and young
adulthood: methodological challenges.  Alcohol Clin Exp Res
2004, 28(2):330-340.

45. von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vanden-
broucke JP: The Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) statement:
guidelines for reporting observational studies.  Lancet 2007,
370:1453-1457.

46. Kelly KJ, Edwards RW: Image advertisements for alcohol prod-
ucts: is their appeal associated with adolescents' intention to
consume alcohol?  Adolescence 1998, 33:47-59.

47. Austin EW, Knaus C: Predicting the potential for risky behavior
among those "too young" to drink as the result of appealing
advertising.  Journal of Health Communication 2000, 5:13-27.

48. Casswell S, Gilmore LL, Silva P, Brasch P: What children know
about alcohol and how they know it.  British Journal of Addiction
1988, 83:223-227.

49. Collins RL, Schell T, Ellickson PL, McCaffrey D: Predictors of beer
advertising awareness among eighth graders.  Addiction 1297,
98(9):1297-1306.

50. Saffer H: Alcohol advertising bans and alcohol abuse: an inter-
national perspective [see comment]. Comment in: J Health
Econ. 1993 Jul;12(2):213–28.  Journal of Health Economics 1991,
10:65-79.

51. Makowsky CR, Whitehead PC: Advertising and alcohol sales: a
legal impact study.  Journal of Studies on Alcohol 1991, 52:555-567.

52. Ogborne AC, Smart RG: Will restrictions on alcohol advertising
reduce alcohol consumption?  British Journal of Addiction 1980,
75:293-296.

53. Hingson RW, Heeren T, Winter MR: Age at drinking onset and
alcohol dependence: age at onset, duration, and severity.
Arch Pediatr Adolesc Med 2006, 160:739-746.

54. Chou SP, Pickering RP: Early onset of drinking as a risk factor
for lifetime alcohol-related problems.  Br J Addict 1992,
87:1199-1204.

55. Grant BF, Dawson DA: Age at onset of alcohol use and its asso-
ciation with DSM-IV alcohol abuse and dependence: results
from the National Longitudinal Alcohol Epidemiologic Sur-
vey.  J Subst Abuse 1997, 9:103-110.

56. Pitkanen T, Lyyra A-L, Pulkkinen L: Age of onset of drinking and
the use of alcohol in adulthood: a follow-up study from age
8–42 for females and males.  Addiction 2005, 100:652-661.

57. Viner RM, Taylor B: Adult outcomes of binge drinking in ado-
lescence: findings from a UK national birth cohort.  J Epidemiol
Community Health 2007, 61:902-907.

58. Warner LA, White HR: Longitudinal effects of age at onset and
first drinking situations on problem drinking.  Subst Use Misuse
2003, 38(14):1983-2016.

59. Zakrajsek JS, Shope JT: Longitudinal examination of underage
drinking and subsequent drinking and risky driving.  Journal of
Safety Research 2006, 37:443-451.

60. Kessler DA: Alcohol Marketing and Youth: the challenge for
public health.  Journal of Public Health Policy 2005, 26:292-295.

61. Lovato C, Linn G, Stead LF, Best A: Impact of tobacco advertising
and promotion on increasing adolescent smoking behav-
iours.  Cochrane Database Syst Rev 2003:CD003439.

62. Hastings G, Stead M, McDermott L, Forsyth A, MacKintosh AM,
Rayner M, Godfrey C, Caraher MKA: Review of research of the
effects of food promotion to children.  Centre for Social Market-
ing, The University of Strathclyde; 2003:1-218. 

63. Slater MD, Kelly KJ, Edwards RW, Thurman PJ, Plested BA, Keefe TJ,
Lawrence FR, Henry KL: Combining in-school and community-
based media efforts: reducing marijuana and alcohol uptake
among younger adolescents.  Health Education Research 2006,
21:157-167.

64. Foxcroft D, Ireland D, Lister-Sharp D, Lowe G, Breen R: Longer-
term primary prevention for alcohol misuse in young people:
a systematic review.  Addiction 2003, 98:397-411.

Pre-publication history
The pre-publication history for this paper can be accessed
here:

http://www.biomedcentral.com/1471-2458/9/51/prepub

http://www.biomedcentral.com/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17531759
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17531759
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17531759
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18155027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18155027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17615092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17615092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17615092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11744562
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11744562
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16549298
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16549298
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16549298
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15112941
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15112941
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15112941
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18064739
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18064739
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18064739
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9583659
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9583659
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9583659
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10848029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10848029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10848029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3345400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3345400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12930217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12930217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10112150
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10112150
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10112150
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1758183
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1758183
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6938228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6938228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16818840
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16818840
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1511233
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1511233
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9494942
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9494942
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9494942
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15847623
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15847623
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15847623
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17873228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17873228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14677779
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14677779
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17123546
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17123546
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16167557
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16167557
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14583977
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14583977
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14583977
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16199491
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16199491
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16199491
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12653810
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12653810
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12653810
http://www.biomedcentral.com/1471-2458/9/51/prepub
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp


FELLOWSHIP FORUM

Effects of Pro- and Anti-Tobacco Advertising on
Nonsmoking Adolescents’ Intentions to Smoke

DIANE M. STRAUB, M.D., M.P.H., NANCY K. HILLS, M.A., PAMELA J. THOMPSON, M.P.H.,

AND ANNA-BARBARA MOSCICKI, M.D.

Purpose: To determine the effects of pro- and anti-
tobacco advertising on nonsmoking adolescents’ inten-
tion to smoke in a single cohort.

Methods: All ninth graders at seven public high
schools were invited to participate in a study on adoles-
cent tobacco use; 59.0% participated (n ! 1229; active
positive parental consent required). Adolescents who
self-identified as never having smoked even a puff of a
cigarette (n ! 512) completed a self-administered ques-
tionnaire that included questions on intention to smoke
in the near future and tobacco advertising. Independent
variables used to predict intention included exposure to,
recognition of, and receptivity and attitudes toward pro-
tobacco and anti-tobacco advertising. Potential con-
founding variables included gender, race/ethnicity,
smoking influences (adult household members, siblings,
and friends), socioeconomic status, stress, and depres-
sion. Data analysis used logistic regression.

Results: Demographics: 50.5% female, average age 14.9
" 0.4 years old at baseline, and varied race. Those
variables found to be significant predictors of intention
to smoke included: (positive, or increased intention)
recognition of brand of favorite advertisement, willing-
ness to use or wear tobacco-branded products, stress, and
having friends who smoke and (negative, or decreased
intention) agreement with anti-tobacco advertising and
having a live-in father who smokes.

Conclusions: Although anti-tobacco advertising has a
protective effect, it was unable to counteract the effects of
pro-tobacco advertising in the same cohort. © Society for
Adolescent Medicine, 2003

KEY WORDS:
Adolescents
Advertising
Anti-tobacco
Media
Pro-tobacco
Smoking
Tobacco control

Although smoking rates in adults have declined in
recent years, rates among adolescents have contin-
ued to rise [1]. Because 90% of adult smokers started
as adolescents, the teenage years comprise the most
crucial time for the implementation of effective strat-
egies to prevent adult smoking.

Tobacco companies have long been known to
design marketing strategies aimed at young potential
smokers, targeting them not only with pro-tobacco
messages but also with sales promotional features
[2–4]. Cigarette brands popular among adolescents
are more likely than adult brands to be advertised in
magazines with high youth readerships [5]. Several
studies have found these marketing strategies to be
effective in increasing adolescent smoking [6–10].
Receptivity to tobacco advertising has been shown to
be associated with intention to smoke in adolescents
in several cross-sectional studies [11–15]. Recent lon-
gitudinal studies by Biener and Siegel [16] and Pierce
et al. [17] have shown that receptivity to tobacco
advertising is strongly linked to smoking initiation.

The potential power of the media was also recog-
nized by anti-tobacco coalitions. It was thought that
because media messages can enhance initiation of
adolescent smoking, they might also be effective in
educating adolescents about its inherent dangers.
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Public service announcements, in general, have been
shown to have a positive effect on adolescent sensi-
bility and behavior [18]. Unfortunately, studies ex-
amining the effects of media campaigns on adoles-
cent smoking initiation rates have had mixed results
[19–30]. There is evidence to support that strong
anti-smoking attitudes are inversely linked to smok-
ing behavior in teens [31,32]. However, much of this
work focuses primarily on messages related to the
long-term effects of smoking and predates the newer,
hopefully more effective tobacco control messages
and the current charged tobacco-related political
climate.

To our knowledge, no studies to date have looked
at the influence of both pro- and anti-tobacco adver-
tising and intention to smoke in a single cohort. We
therefore undertook this study with the objective of
evaluating (a) the effects of current anti-smoking
advertising messages on adolescents’ intentions to
smoke in a longitudinal high school cohort, and (b)
the potential relationship between the simultaneous
effects of both pro- and anti-tobacco advertising on
nonsmoking adolescents’ intentions to smoke.

Methods
Sample

All ninth graders at seven ethnically/racially diverse
public high schools in the San Francisco Bay Area
were invited to participate in a longitudinal study on
adolescent tobacco use. Of the 2199, 75.9% (n ! 1668)
returned signed parental consent forms, of which
78.8% granted consent, for an overall participation
rate of 59.8%. Data for this cross-sectional study were
obtained from the second data collection (6 months
after the baseline survey) owing to a higher comple-
tion rate (95%) at that time for questions pertaining
to tobacco advertising.

Of the 1229 participants completing the first fol-
low-up survey, 885 were nonsmokers, as defined by
having smoked "10 cigarettes in their lifetime. For
this study, 373 participants who reported any exper-
imentation with cigarette smoking were excluded
from the analysis. Of the remaining 512 nonsmokers
who self-identified as never having smoked even a
puff of a cigarette, 260 were female (50.8%) and 242
were male (49.2%), with an average age of 14.9 # 0.4
years. The racial distribution of participants was
43.1% (n ! 218) white, 17.0% (n ! 86) mixed ethnic-
ity, 11.7% (n ! 59) Filipino, 11.1% (n ! 56) Asian/
Pacific Islander, 10.7% (n ! 54) Hispanic, 1.8% (n !
9) African-American, and 4.7% (n ! 24) other ethnic-

ity. Twenty-six percent of the participants’ mothers
had a high school diploma or less, 40% had at least
some college education, and 13% had completed
some postgraduate education.

Procedures

Parent(s) and each subject gave informed consent
and assent, respectively, for participation in the
study according to the guidelines set forth and
approved by the Committee for Human Research,
the Institutional Review Board for the University of
California, San Francisco. At the outset of the study,
participants completed a form providing informa-
tion about their smoking experience to classify them
into one of three categories of smoking status (“non-
smoker”, “smoker”, “ex-smoker”). Questionnaires
specific to smoking status were then distributed, and
were completed by students during one regular class
period.

Measures: Pro-Tobacco Predictor Variables

Exposure to Pro-Tobacco Advertising scale was adapted
from the National Youth Tobacco Survey and in-
cludes additional items from the Youth Attitudes
and Practices Survey, which analyzes tobacco use in
California. The seven individual items questioned
the frequency with which respondents saw or heard
smoking advertisements in various types of media
and locations (i.e., movies, internet, convenience
stores). Responses were coded on a four-point Likert
scale ranging from “never” to “most of the time.”
The score was coded as an average of all responses
and entered into the analysis as a continuous vari-
able. Sample questions included: “How often do you:
See ads for cigarettes or tobacco products on bill-
boards or signs? See famous people smoking when
you watch TV?” (Cronbach alpha ! 0.74).

Recognition of Pro-Tobacco Advertising scale was
adapted from the receptivity scale from Pierce et al.’s
California Tobacco Survey [11]. To assess respon-
dents’ cognitive attention to messages contained in
tobacco advertising, respondents were asked if any
of the tobacco advertisements they had seen con-
tained any of nine messages. Responses were coded
as “yes” or “no.” Positive responses were summed
for a continuous variable. Sample questions included
“Did any of the tobacco ads [that you have seen or
heard] contain messages that: Smoking is an enjoy-
able experience? Smoking helps people relax?”
(Cronbach alpha ! 0.86).
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Receptivity to Pro-Tobacco Advertising scale was also
adapted from Pierce et al.’s receptivity scale [16]. To
assess respondents’ affective response to tobacco
advertising, a receptivity score was computed based
on four items: (a) indication of having a favorite
brand tobacco advertisement (subjects were given a
list of 11 brands from which to choose, including
“other”); (b) selection of a preferred brand if one
were to purchase cigarettes (subjects were given the
same choices as those listed for item a); (c) possession
or receipt of tobacco promotional items (sample
question included “Have you ever purchased an
item with a tobacco brand name or logo on it?”); and
(d) willingness to use items with a tobacco company
logo (answers ranged from “definitely yes” to “def-
initely no”). Because of the highly significant (p "
.0001) correlation between the first two items, we
combined them into one item, and responses on each
of the three items were then standardized to ensure
equal weighting and summed for the final continu-
ous receptivity score. In our analysis, the resultant
scale was both predictive and significant, however
our Cronbach alpha was 0.37. Omitting the first item
increased the Cronbach alpha to 0.46, a score we felt
was not high enough to warrant combining them.
Consequently we elected to examine each item sep-
arately in the final analysis. The subscale examining
possession/receipt of tobacco promotional items
(item (c), above) was comprised of five separate
questions and had a reliability coefficient of 0.66.

Anti-Tobacco Predictor Variables

Because anti-tobacco campaigns increase in effective-
ness when their messages are geared specifically to
adolescents [33], focus group studies have been used
to identify the most salient messages for teenagers
[34]. As part of the development of the California,
Massachusetts, and Michigan anti-smoking advertis-
ing campaigns, the following messages were found
to be effective with adolescents: (a) exposure of the
tobacco industry’s predatory, manipulative market-
ing, which angered youth seeking to act indepen-
dently; (b) messages about secondhand smoke,
which provoked outrage and a “sense of injustice for
the little guy,” and (c) addiction advertisements
emphasizing both the addictive nature of nicotine
and the industry’s use of this knowledge to hook
smokers. Other less-effective messages included
short-term effects, long-term health effects, and ro-
mantic rejection [34]. Items used as part of our
anti-tobacco predictor variable scales were based
upon this research [34], with some additional mes-

sages identified from various other anti-smoking
campaigns.

Exposure to anti-tobacco advertising. To assess re-
spondent’s exposure to tobacco control messages, an
eight-item scale corresponding with the exposure to
pro-tobacco advertising scale was devised to query
how often respondents saw tobacco control mes-
sages in various types of media. Corresponding
four-point Likert scales were used; responses (rang-
ing from “never” to “most of the time”) to the eight
items were averaged and entered into the analysis as
a continuous variable. Sample questions included:
“How often do you: See anti-smoking commercials
on TV? See anti-tobacco messages on billboards or
outdoor signs?” (Cronbach alpha ! 0.81).

Recognition of anti-tobacco advertising. To assess
whether respondents cognitively attend to tobacco
control messages, participants were asked if any of
the tobacco control advertisements they had seen
contained any of 10 anti-tobacco messages. Positive
responses were summed for a continuous variable.
Sample questions included: “Did any of the anti-
tobacco ads you’ve seen contain the following mes-
sages: Smoking cigarettes can kill you? Smoking
cigarettes is harmful to babies and children?” (Cron-
bach alpha ! 0.82).

Agreement with anti-tobacco advertising. To deter-
mine their affective responses to the messages con-
tained in the tobacco control advertising, respon-
dents were asked their opinions on 12 messages,
using a four-point Likert scale ranging from “strong-
ly agree” to “strongly disagree.” Responses were
averaged for a continuous variable. Sample ques-
tions included: “How much do you agree or disagree
with the following statements: Tobacco companies
lie or mislead young people about the effects of
tobacco. Tobacco is addictive?” (Cronbach alpha !
0.87).

Outcome Variable: Intention to Smoke

Prior studies have validated an “intention to smoke”
scale as a valid predictor of smoking initiation [35–
37]. Our expanded version of this scale, with its
seven items, queried respondents regarding their
intentions to smoke. A four-point Likert scale, with
responses ranging from “definitely yes” to “definite-
ly not,” was summed for a continuous variable.
Sample questions included: “Do you think you will
try a cigarette soon?” and “If one of your best friends
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offered you a cigarette, would you smoke it?” (Cron-
bach alpha ! 0.90). Unlike the binary or similarly
limited outcome used by previous studies, our con-
tinuous outcome variable allowed for a broad range
of intention (from a low of 0 to 21 of a possible 21).

Potential Confounding Variables

To examine the role of confounders in the relation-
ship between intention to smoke and both pro- and
anti-tobacco advertising, we evaluated several other
variables that have been associated with smoking
initiation in the literature. These included gender,
race/ethnicity, smoking influences (adult household
members, siblings, and close friends), socioeconomic
status (maternal education level), stress (based on the
14-item Abbreviated Perceived Stress Scale [38]), and
depression (based on the 8-item Center for Epidemi-
ologic Studies Depression Scale [39]) [40–56].

Data Analysis

To investigate the relationship between intention to
smoke and various measures of recognition of, and
response to, pro- and anti-tobacco messages in the
media, regression analysis was performed using the
continuous intention score as an outcome variable,
and the following as possible predictors: exposure to
pro-tobacco advertising, recognition of pro-tobacco
advertising, receptivity to pro-tobacco advertising
(defined as brand recognition/favorite pro-tobacco
advertisement, receipt of tobacco-branded products,
and willingness to use/wear tobacco-branded prod-
ucts), exposure to anti-tobacco advertising, recogni-
tion of anti-tobacco advertising, and agreement with
anti-tobacco advertising. Each predictor was entered
into the analysis individually, and those significant
in univariate analysis at an alpha level of 0.05 were
entered into a multivariate analysis.

To explore the potential association between pro-
tobacco receptivity and professed agreement with
anti-tobacco messages in terms of how their relation-
ship with each other might influence their ability to
predict intention to smoke, a path analysis was done.
The pro-tobacco variable used for this analysis was
willingness to use and/or wear products bearing a
tobacco logo. Although recognizing tobacco brands
was also highly significant in univariate analysis, we
chose not to use this variable because a large major-
ity of the students cited a favorite cigarette ad, a
brand preference, or both, thus limiting the useful-
ness of this variable as a predictor. A correlation

analysis confirmed a significant negative correlation
between the pro-tobacco receptivity and agreement
with anti-tobacco ads; we therefore performed path
analysis as described by Baron and Kenny [57] to test
whether either of these predictors might mediate the
relationship between smoking intention and the
other predictor.

Potential confounders were analyzed in univariate
analysis; those shown to be significant were then
examined using correlation analysis to determine
their relationships to the relevant predictors. Those
related both to the outcome and to at least one of the
predictors were adjusted for in multivariate analysis.

Results
Table 1 displays the results of univariate analysis.
Those variables found to be significant predictors of
intention to smoke include: (negative predictors)

Table 1. Predictors of Intention (Univariate Analysis)

Variable
Parameter
Estimate p value

Pro- and anti-tobacco advertising variables
Agreement with anti-tobacco

advertisinga
$2.81 .0001

Receptivity to pro-tobacco advertising: 1.16 " .0001
Brand recognition/favorite pro-tobacco

advertisementa

Receptivity to pro-tobacco advertising: 0.27 .12
Receipt of tobacco-branded productsa

Receptivity to pro-tobacco advertising: 1.11 " .0001
Willingness to wear/use tobacco-branded

productsa

Exposure to pro-tobacco advertisinga 0.52 .09
Exposure to anti-tobacco advertisinga .38 .23
Recognition of anti-tobacco advertisinga $.054 .48
Recognition of pro-tobacco advertisinga 0.02 .82

Potential Confounding Variables
Having friends who smoke 1.62 " .0001
Stress 0.13 " .0001
Depressionb 0.19 " .0001
Stepfather in household who smokesc 3.77 .002
Father in household who smokesc $1.05 .04
Having any adults in the household

who smoke
$0.42 .30

Stepmom smokesc $1.02 .55
Total siblings in household who smoke

(per sibling)
0.29 .57

Total adults in household who smokec

(per adult)
$0.11 .69

Mother in household who smokesc $0.10 .86
Socioeconomic status as measured by

maternal education
0.03 .94

a Variables as explained above.
b Based on Center for Epidemiologic Studies Depression Scale.
c Does *** both live with you and smoke?
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agreement with anti-tobacco advertising and living
with a father who smokes, and (positive predictors)
brand recognition/favorite pro-tobacco advertise-
ment, willingness to wear/use tobacco-branded
products, having friends who smoke, stress, depres-
sion, and living with a step-father who smokes. Table
2 represents those predictors that remained signifi-
cant in multivariate analysis: (negative predictors)
agreement with anti-tobacco advertising and living
with a father who smokes and (positive predictors)
brand recognition/favorite pro-tobacco advertise-
ment, willingness to wear/use tobacco-branded
products, stress, and having friends who smoke.

Path Model Results

In path analysis, receptivity to pro-tobacco advertis-
ing, as defined by willingness to wear/use tobacco
products, and agreement with anti-tobacco advertis-
ing are significant predictors of smoking intention
even when both are included in the regression equa-
tion. We therefore found no evidence that either
functions as a mediator of the relationship between
intention and the other; rather, each exerts its own
strong independent effect (p " .0001 for each).

Discussion
Independent of known influences on adolescents’
intentions to smoke, we found that both receptivity
to pro-tobacco advertising and agreement with anti-
tobacco advertising were strong predictors of inten-
tion to smoke. The literature shows intention to
smoke as a valid predictor of subsequent behavior;
therefore the use of intention as an outcome measure
is important in this study because it represents the
first step in the decision-making process to smoke.
Because adolescents are most likely exposed to the

effects of both pro- and anti- tobacco advertising
simultaneously, studying their independent effects
in the same cohort is clearly important. To the best of
our knowledge, this is the first study to do so.

The association between receptivity to tobacco
advertising and intention to smoke is well-demon-
strated in the literature [11–15,17], with several con-
structs used to represent “receptivity.” Our initial
scale sought to incorporate the concepts of affective
response to tobacco advertisements and both passive
and active involvement with sales promotional
items. The first item, recognition of brands/favorite
pro-tobacco advertisement, has been used as part of
a broader receptivity scale in telephone surveys.
Although the variable was a significant predictor of
intention, the majority (92%) of our respondents did
indicate a brand of their favorite advertisement, and
we may have prompted responses by providing a list
of possible brands in our pencil-and-paper question-
naire rather than asking an open-ended question.
The second item on the original receptivity to to-
bacco advertising scale, receipt of tobacco-branded
products, represents a passive role on the part of the
respondent. In our study, this item was not predic-
tive of intention to smoke. The third question, related
to willingness to wear/use tobacco-branded prod-
ucts, was significantly associated with intention to
smoke. Feighery et al. [12] illustrate the interrelation-
ships among these constructs when they discuss the
marketing strategy of using promotions to allow the
consumer to “try on” an identity and thus move him
or her closer to trying the product. Those adolescents
attracted to the images seen in tobacco advertise-
ments are then more likely to use or wear the
corresponding tobacco products and finally are more
susceptible to subsequent smoking behaviors. Our
findings support this theory, and further confirm the
relative strength of promotional goods as an adver-
tising strategy.

Several studies have evaluated attitudes toward
smoking and knowledge of and beliefs regarding
health consequences, but not in the context of corre-
sponding media messages [31,32,51,52,58,59]. No
studies to date have directly examined the associa-
tion between agreement with the messages pre-
sented in anti-tobacco advertising and intention to
smoke. Flynn et al., during an evaluation of media
and school-based intervention, found that the inter-
ventions positively affected students’ attitudes to-
ward and perceptions of advantages and disadvan-
tages of smoking, but did not report on the
relationships of these variables with either intention
or subsequent smoking behaviors [19]. Siegel and

Table 2. Predictors of Intention (Multivariate Analysis)a

Variable
Parameter
Estimate p value

Agreement with anti-tobacco advertising $1.94340 " .0001
Receptivity to tobacco advertising:

recognition of brands, favorite ads
0.75788 .01

Receptivity to tobacco advertising:
willingness to wear/use tobacco
products

0.74714 .0008

Stress 0.08500 " .0001
Friends who smoke 1.00767 .0018
Live-in dad smokes $1.31109 .0065

a Gender and race were not significant in multivariate analysis
and were not included in the final model.
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Biener looked at specific knowledge and attitude
variables as possible mediators in an anti-smoking
campaign; they report that exposure to the campaign
was not associated with subsequent differences in
these variables, but they do not comment on these
variables’ interactions with either intention or smok-
ing behaviors [27]. In our study, agreement with
anti-tobacco advertising showed an independent
strong inverse association with intention to smoke.
That is, agreement with anti-tobacco messages is
protective. Our scale inquired about specific anti-
tobacco advertising messages, including long- and
short-term health effects, secondhand smoke, manip-
ulatory practices of the tobacco industry, and others.
Unfortunately, owing to the high degree of collinear-
ity, we were unable to ascertain which messages
were the most effective.

As expected, receptivity to pro- and agreement
with anti-tobacco advertising were inversely corre-
lated. When we investigated this relationship further
with path analysis, neither variable was found to
mediate the relationship between intention and the
other predictor. Clearly, youth are being simulta-
neously exposed to both pro- and anti-tobacco ad-
vertising, and it appears that each exerts an indepen-
dent effect on their intention to smoke.

Other predictors of intention to smoke included
experiencing stress, having friends who smoke, and
living with a father who smokes. Stress as an inde-
pendent predictor is consistent with other studies
[55,56]. Interestingly, stress was also correlated with
receptivity to pro-tobacco advertising and inversely
correlated with anti-tobacco advertising. Those indi-
viduals with higher stress levels may be more vul-
nerable to the messages contained in pro-tobacco
advertising, and those with lower stress levels may
be receptive to anti-tobacco advertising. Depression
did not maintain significance in multivariate analy-
sis, probably owing to its high correlation with
stress. As expected, having friends who smoke was
predictive of intention to smoke. This finding contin-
ues to support the important contribution of peer
influences on intention to smoke. It is interesting to
note that in our sample, living with a father who
smokes was inversely correlated with intention to
smoke. One could theorize that firsthand exposure to
the adverse effects of smoking and to secondhand
smoke may make smoking less appealing to the
adolescent. This is contrary to results found in other
studies and may represent changing attitudes re-
garding smoking (e.g., it is not as socially acceptable
as in the past), or changing motivations to smoke

(e.g., it is no longer rebellious to smoke if your father
smokes).

Exposure to, and recognition of, both pro- and
anti-tobacco advertising were not significant in our
analysis. This has been borne out by the literature.
Feighery et al. found that 99% of respondents re-
ported seeing tobacco advertising and promotions in
a variety of venues [12], suggesting that exposure is
universally high. Brown et al. showed that there is a
high degree of recognition of anti-tobacco advertis-
ing, even in areas serving as controls for anti-smok-
ing campaigns; only messages differing significantly
from other campaign messages were not likely to be
falsely recognized [60]. High exposure and recogni-
tion may be owing to general awareness of tobacco
as a current political topic.

The historical context and political climate of
tobacco during the time of our study warrants fur-
ther discussion. The media messages we used for our
agreement with anti-smoking advertising scale were
taken largely from the focus groups used to design
the California campaign, which has been ongoing
(with a brief hiatus) since 1990. Thus, our analysis of
attitudes toward anti-smoking messages should be
reflective of the tobacco control messages to which
adolescents were actually exposed. Regarding pro-
tobacco advertising, the political climate at the time
of these studies was influenced by the national
debates on settlement money from the tobacco in-
dustry to former smokers and the aggressive tobacco
control legislation enacted with the passage of Cali-
fornia’s Prop 99 in 1988, including tobacco taxes and
limitations on pro-tobacco advertising. Given these
seeming setbacks for the tobacco industry, the fact
that receptivity to pro-tobacco advertising was
strongly predictive in our study continues to under-
score its strength. Finally, Philip Morris’s national
youth smoking prevention campaign, with its mes-
sage that smoking is an “adult” behavior, seems a
tantalizing dare designed to further enlist adolescent
smokers. In fact, preliminary data from California in
1999 (1 year after its initiation) suggest that it is
ineffective, and may even promote adolescent smok-
ing [61], so it is difficult to determine the effect of the
campaign on our current study.

Because our data are cross-sectional, generaliz-
ability regarding intentions to smoke is limited, and
causal relationships cannot be determined. Although
there is now support for the causal relationship
between receptivity to pro-tobacco advertising and
intention in the literature [16], the relationship be-
tween agreement with anti-tobacco advertising and
intention is not so clear. It is possible that decisions
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regarding a refusal to smoke precede agreement with
anti-tobacco advertising. Longitudinal analyses will
help to further investigate this relationship. Specifi-
cally, the use of smoking behavior as an outcome will
contribute significantly to understanding these rela-
tionships.

In conclusion, the ultimate influence of the to-
bacco company strategies is clear. Although anti-
tobacco advertising has a protective effect, even with
current tobacco control messages it was unable to
counteract the effects of pro-tobacco advertising in
the same cohort. Further studies to determine the
most effective anti-tobacco messages for adolescents
will continue to refine our media campaigns.

Funding support came from the California Tobacco-Related Dis-
ease Research Program.
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FDA Gets Social: Considers Regulating Social Media for Drugs and Devices

By Robin Strongin | September 24th, 2009

Big news: The FDA is holding a public hearing to discuss online promotion of FDA-regulated medical products –

including prescription drugs, prescription biologics, and medical devices. The hearing will be November 12 and 13, 2009

in Washington, DC (registration closes October 9 – see also registration instructions from Eye on FDA), but public

comments can be submitted in writing or electronically now through February 28, 2010. View the docket details and full

Federal Register notice.

A common reaction around the Web has been “Finally!” – with remarks like “This is NOT a Hoax!” and “Just in time for

Web 3.0,” the FDA has set a date to start figuring out “how to deal with Web 2.0.” (NPR Health Blog).

But after the initial shock and sarcasm subsides, the potential significance of the FDA’s (albeit long overdue) move

forward this week starts to sink in – this could result in the most significant set of regulations since the FDA’s guidelines

for broadcast direct-to-consumer (DTC) advertising in the late 1990s. We’re talking industry-changing stuff here – or

rather, industries-changing, because you can be sure that pharmaceutical companies, physicians, consumers, Internet and

social media companies, the advertising and public relations industries, and everyone whose revenue includes online

advertising are all major stakeholders in this public policy debate.

So what has the FDA highlighted as the key elements for discussion of this issue? (List below drawn from the 9/21/2009

FR notice)

For what online communications are manufacturers, packers, or distributors accountable?

(paraphrased) What communications and discussions should be considered “by, or on behalf of” versus

independent of influence from these companies – and when and how should companies “disclose their

involvementor influence,” particularly “on third-party sites”? Should different types of online media platforms

and different intended audiences of these platforms be considered differently when addressing these questions

– if so, how?

1.

How can manufacturers, packers, or distributors fulfill regulatory requirements… in their Internet and social media

promotion, particularly when using tools that are associated with space limitations and tools that allow for real-time

communications (e.g., microblogs, mobile technology)?

(paraphrased) How should product information be presented on these platforms so that users have appropriate

access to both risks and benefits?

2.

What parameters should apply to the posting of corrective information on Web sites controlled by third parties?3.

When is the use of links appropriate?

(paraphrased) Should there be rules about the use of “links to and from Web sites,” including links to or from

unbranded websites to or from clearly branded company websites? And what research and data exists about

the click-rates in different contexts of users seeking information about medical products?

4.

Questions specific to Internet adverse event reporting5.
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(paraphrased) How are companies that are obliged to report adverse effects of products using online media

tools, if at all, to monitor information about adverse effects of their products? Should these companies be

obliged to monitor and/or report information from online communications concerning adverse effects of their

products?

We – and the FDA – want to know what you think. What are your gut reactions to all of this – do you find anything

particularly worrying, are there any potential outcomes you’re especially hoping for?

If you submit any comments to the FDA – and we hope you will – come by and tell us about it in our comment section

here (and we promise to do the same). More information about the public hearing and submitting comments is available

here.
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This article examines how two executional characteristics of antismoking advertis-
ing may interact with other relevant advertising features to affect youth comprehen-
sion, appraisal, recall of, and engagement with antismoking ads. Fifty antismoking
ads made by tobacco control agencies, tobacco companies, and pharmaceutical
companies were appraised by 268 youth using an audience response methodology
with a follow-up component. Analyses show that thematic and executional charac-
teristics varied both across and within ad sponsor, and that executional characteris-
tics of ‘‘personal testimonial’’ and ‘‘visceral negative’’ clearly had the strongest and
most consistent effect on appraisal, recall, and level of engagement. Antismoking
advertisements are not alike in their ability to engage youth. Advocates attempting
to develop increasingly successful antismoking campaigns should consider the
executional characteristics of proposed ads.

Introduction

Research has shown that antismoking advertising may help reduce youth smoking
(Siegel & Biener, 2000; Wakefield, Flay, Nichter, & Giovino, 2003b). Such research
also has examined which antismoking advertising characteristics are most strongly
related to decreased protobacco beliefs, attitudes, and actual smoking behaviors.
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Advertising research offers various models to explain how advertising affects pur-
chase intentions. For example, De Pelsmacker, Dedock, and Geuens (1998) ident-
ified three ad dimensions: emotional content, informational content, and format.
De Pelsmacker and colleagues posited that these three dimensions influence both
affective and cognitive response to ads that, in turn, affect brand attitude, which then
influences purchase intentions. Their model suggests variables of interest in anti-
smoking advertising research such as recall, comprehension, emotional reaction, the-
matic content, executional characteristics, cognitive appraisal, level of engagement
showing increasing attention to advertising (e.g., thinking about an ad or discussing
it with peers), target audience (youth or general adult), and ad sponsor. Relevant
outcomes include both (a) attitudes and beliefs regarding smoking behaviors (the
equivalent of attitude toward brand), and (b) intentions to smoke and smoking
behaviors (the equivalents of purchase intentions and behaviors).

Executional characteristics refer to the ways in which an ad has been produced
to deliver a specific message. For example, a message focusing on the health effects
of smoking may be delivered via a simple text message, via a personal testimonial of
an individual whose health has been harmed by smoking, or via a repellent health-
related image such as the graphic images now found on Canadian cigarette packs.
More than one executional characteristic can be used within a single ad; for example,
a personal testimonial can be combined with a repellent health-related image. Such
executional characteristics may be especially relevant to antismoking advertising due
to the nature of health-related harm and risk messages. Youth often perceive them-
selves to be invulnerable to future harm or risk; messages about smoking risks may
be easily dismissed as irrelevant by adolescents. Mass communication theory sug-
gests that highly emotional appeals may be most appropriate when the target audi-
ence has low interest in the subject matter, or when the available information is
considered ‘‘old news’’ (Hafstad et al., 1997). Hafstad and colleagues note, ‘‘pro-
vocative and dissonance arousing appeals that create affective reactions and lead
to interpersonal communication should be given more attention in campaigns
designed to influence adolescent smoking’’ (p. 227). Advertising executional charac-
teristics such as personal testimonials or repellent images may help to break through
to youth and engage them with antismoking messages, a critical step in the causal
chain between media message and behavior change (Flay, 1987; Flay & Burton,
1990).

Available research has focused primarily on antismoking advertising emotional
and informational content. In addition, some studies have highlighted the cognitive
appraisal of such advertising, while others have focused on measures of recall
(Beaudoin, 2002; Beltramini & Bridge, 2001; Biener, 2000, 2002; Biener, McCallum-
Keeler, & Nyman, 2000; De Pelsmacker et al., 1998; Farrelly et al., 2002; Goldman &
Glantz, 1998; Hafstad et al., 1997; Henriksen & Fortmann, 2002; Hill, Chapman, &
Donovan, 1998; Homer & Yoon, 1992; Pechmann & Reibling, 2000; Pechmann,
Zhao, Goldberg, & Reibling, 2003; Shadel, Niaura, & Abrams, 2002; Teenage
Research Unlimited, 1999; Wakefield, Flay, Nichter, & Giovino, 2003a, 2003b;
Wakefield et al., in press; White, Tan, Wakefield, & Hill (2003)). Little research
is available, however, that examines such outcomes when also considering execu-
tional characteristics and their relationships with emotional and cognitive
reactions to antismoking advertising, as well as levels of engagement with such
ads. Furthermore, studies that use an audience response methodology to specific
public health ads rarely involve a follow-up component, which might provide
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additional insight into audience ad processing. Indeed, follow-up components have
long been common in commercial advertising research (DDB Needham Worldwide,
1988).

The majority of studies also have focused on a limited number of ads or ad spon-
sors or both. Antismoking television advertising has had three main sponsors:
tobacco control programs, the tobacco industry, and pharmaceutical companies.
Since 1998, tobacco companies have advertised on television with the ostensible
message of persuading youth not to smoke. Both Lorillard and Philip Morris have
had such campaigns; however, the majority of tobacco industry antismoking adver-
tising has been purchased by Philip Morris through the youth-targeted ‘‘Think.
Don’t Smoke’’ campaign, and the parent-targeted ‘‘Talk. They’ll Listen’’ campaign.

Farrelly and colleagues (2002) examined population survey data comparing
youth confirmed recognition of Philip Morris advertisements with confirmed recog-
nition of the American Legacy Foundation’s truth

1

campaign. They found that con-
firmed recognition of Philip Morris advertisements generally was not associated with
increased antitobacco attitudes and beliefs, whereas exposure to truth

1

ads showed
such associations. Those who confirmed their recognition of Philip Morris ads also
were more likely to be open to the idea of smoking.

There has been little study of the advent of direct-to-consumer advertising for
nicotine replacement therapies and Zyban

1

(hereafter referred to collectively as
pharmaceutical ads). Because such high volume mass-reach advertising reaches more
than the primary target group (adult smokers), it is important to consider the
responses of those at risk of taking up smoking, especially teenagers, to the advertis-
ing. For example, teens exposed to such ads may perceive that it is easier to quit
smoking or that there is a reduced risk of addiction, and thus conclude that there
is less of a problem with taking up smoking (Bloom, Bolton, & Cohen, 2000). This
is consistent with research that finds optimism about quitting is a major predictor of
trial and subsequent progression to heavier smoking among young people (Hanson
& Kysar, 2001).

This article seeks to add to the literature by focusing on antismoking advertising
executional characteristics and how these characteristics may interact with other
advertising features (such as target audience, thematic content, and ad sponsor) to
affect youth comprehension, appraisal, recall of, and cognitive engagement with
antismoking ads. This study is the first on antismoking advertising that we are aware
of to use an audience response methodology with a follow-up component.

Methods1

Ad Selection and Preparation

Ads eligible for inclusion were produced and aired from 1997 to 2001 and were spon-
sored by tobacco control programs (including state campaigns and the American
Legacy Foundation truth

1

campaign), tobacco companies, or pharmaceutical com-
panies. In total, 50 ads representing a range of advertising messages and sponsors
were included. Videotaped reels of 10 ads each were produced, with each reel also
being produced in reverse order (for a total of 10 reels). As indicated in Table 1, each

1For detailed information on the project methodology, including the ads used, please see
Wakefield et al., 2002.
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reel contained ads produced by the three ad sponsors and represented a range of 8
themes (cessation methods or strategies, health effects of smoking, health benefits
of quitting, secondhand smoke, exposing tobacco industry manipulation, parental
or sibling guidance about tobacco, ads portraying tobacco as uncool, and ‘‘other’’2).
Each ad was coded for its primary target audience (youth vs. a more general audi-
ence), and for the presence or absence of two executional characteristics (ads could
have both characteristics): (1) personal testimonial, and (2) negative visceral image
(see Table 2 for coding definitions and exemplars). Personal testimonial executions
rely on emotional appeals (sadness, fear, empathy) that may enhance message rel-
evance and credibility (Biener & Taylor, 2002). Recording the presence of negative
visceral images was suggested by the literature on fear appeals (Hill et al., 1998;
Witte & Allen, 2000) and by the hypothesis that such inherently emotional imagery
may strongly reinforce message relevance, credibility, and recall. Although it would

2Previous research, such as that by Goldman and Glantz (1998), has provided categories
of themes relevant to antismoking advertising. All themes used in these analyses, however,
emerged from a study of the ads themselves. Thus while our themes include several of those
used by Goldman and Glantz (cessation, health effects, industry manipulation, and second-
hand smoke), we also found themes not previously reported on in the literature, including
family guidance, health benefits of quitting, and uncool.

Table 1. Ad reel preparation

Reel number!

1, 2 3, 4 5, 6 7, 8 9, 10 Total

Total ads per reel 10 10 10 10 10 50
Audience

General 3 6 4 4 7 24
Youth 7 4 6 6 3 26

Executional characteristic
Personal testimonial 1 2 1 2 2 8
Visceral negative 0 0 2 0 1 3
Neither of the above 9 8 7 8 7 39

Theme
Cessation 2 1 1 2 2 8
Secondhand smoke 1 1 1 1 1 5
Family guidance 1 1 0 0 1 3
Health benefits 0 2 0 1 0 3
Health effects 2 2 2 2 2 10
Industry manipulation 2 2 3 3 2 12
Uncool 2 0 2 1 1 6
Other 0 1 1 0 1 3

Sponsor
Pharmaceutical company 1 1 1 1 1 5
Tobacco control 7 7 8 8 7 37
Tobacco industry 2 2 1 1 2 8

!Each set of 10 ads was shown on two reels; ads on even-numbered reels were presented in
reverse order of odd-numbered reels.
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be possible to code ads for the presence of a variety of other executions, for this arti-
cle, we limited the executional characteristics to the two noted based on the theoreti-
cal literature cited above as well as the relative availability of characteristics in the
ads in our reels. Audience, theme, and executional characteristics were coded by
agreement among five members of the research team.

Study Participants and Recruitment Methods

Youth were eligible for participation if they were in the eighth, tenth, or twelfth
grade; and were neither confirmed nonsmokers nor regular smokers (Pierce, Choi,

Table 2. Coding categories for ad executional characteristics

Executional
characteristic description

Exemplar ads:
Short title

Creative
description

Personal testimonial
This type of story is
presented in the first
person, often with a
person directly
addressing the camera.
These ads portray real
people telling how
smoking has affected
their life and=or the
lives of their families.
The story must be from
personal experience,
but it does not have
to be about health effects.

1. Teen addiction
to cigarettes
(MA State Campaign)

Teen girl talks about
her addiction to
cigarettes.

2. Wife ETS victim
(CA State Campaign)

Older man talks
about his wife who
was a victim of his
own secondhand
smoke.

Visceral negative
These ads use
a message that elicits
a visceral ‘‘ugh!’’
response from
the viewing
audience, such that
the reaction endures
through at least the
end of viewing the
ad (for example,
it is not relieved by humor).
The visceral negative element
of the ad may or may
not convey the main
point of the ad.

1. Bowl cleaner
(FL State Campaign)

Two teens in
restroom stall; one
puts head in toilet;
various shots of
diseased body
parts; skulls.

2. Artery
(Australia=MA
State Campaign)

Man lights
cigarette from
stove-top;
surgeon squeezes
fatty deposits
from a young
smoker’s aorta.
Tag line:
‘‘Every cigarette
is doing you
damage.’’
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Gilpin, Farkas, & Merritt, 1996). Thus, the sample was based on youth who were
willing to consider smoking in the future, or were currently experimenting with
smoking, but who had not yet smoked more than 100 cigarettes in their lives,
or both groups. By eliminating youth unlikely to take up smoking and those
who had already committed to smoking and perhaps had become addicted, we
eliminated those whose smoking behavior was least likely to be affected by anti-
smoking advertising. Although recently reported data on national smoking rates
among youth do not include an exactly equivalent measure, in 2001, the national
proportion of in-school eighth, tenth, and twelfth graders who reported some
level of smoking experimentation but had not yet progressed to smoking 10 or
more cigarettes daily was 34% for eigth graders, 47% for tenth graders, and
51% for twelfth graders (Johnston, O’Malley, & Bachman, 2002). These numbers
underestimate the proportions from our population, since we also included non-
smokers who did not consistently reject the idea that they would accept an offer
of a cigarette, as well as youth who reported having smoked only 1–9 cigarettes
in their lifetime. Additional eligibility requirements were that all youth were
literate in English and had not participated in a focus group within the last
6 months.

Youth were recruited by two market research agencies in sites representing
long-term (Boston) and short-term (Chicago) broadcast exposure to antismoking
advertising. Agencies began recruitment with families who expressed interest in
participating in market research. Recruitment also involved up to two referrals
by youth of peers who might be willing and eligible to participate. Recruitment
goals were set at 15 youth per rating session with 10 sessions planned for both
Chicago and Boston (150 youth per site), with equal quota sampling for gender
and school grade. One hundred thirty youth attended the Chicago rating sessions,
and 150 for the Boston sessions, for a total of 280 youth. Two of the Boston
youth, however, were excluded from analyses due to their being nonsusceptible
nonsmokers based on self-reported smoking status, bringing the N for the rating
sessions to 278. Of these youth, 268 (96.4%) participated in follow-up calls (127
youth in Chicago; 141 in Boston). Youth were paid $50 for participation ($35
following the ad rating session and $15 after completion of a follow-up call 1
week later). The Internal Review Board at the University of Illinois at Chicago
approved the study protocol.

Participants were distributed equally by location (47% in Chicago) and gender
(49% male). The majority were White (76%); 11% were African American, 10%
Hispanic, 2% Asian, and 1% other. School grade was evenly distributed (eighth
grade, 33%; tenth grade, 36%; twelfth grade, 32%). Overall, 43% were susceptible
nonsmokers; 57% were early or advanced experimenters.

Data Collection Procedure and Measures

Data collection took place from March to May 2001. Each youth attended a rating
session at the research agencies’ offices with 10–18 other youth in which they
appraised one of the 10 prepared reels (each containing 10 ads) in a 75-minute
period. Study personnel facilitated each session, explaining the purpose and format
of the session and emphasizing the importance of each participant providing honest
evaluation of the ads. Each ad was shown twice, after which the youth completed a
one-page rating form per ad.
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Outcome variables for this study included measures of comprehension,
appraisal, recall, and engagement. Comprehension was assessed by coding responses
to the following open-ended questions: ‘‘What is the main point that this ad is trying
to make?’’ followed by ‘‘What else is it trying to say?’’ Coding focused on agreement
with the ad’s presumed advertising strategy (Balch, 1999; Sutton, Balch, & Lefebvre,
1995). Two senior study personnel scored responses as ‘‘1’’ (generally understood the
main point of the ad) or ‘‘0’’ (clearly did not understand the main point). Overall
level of agreement for scoring was 86%.

Appraisal included two measures obtained during the rating sessions: how good
and most thought provoking. Youth were asked to rate each ad via the question,
‘‘Overall, how good was this ad as an antismoking advertisement?’’ (response scale
of 1 ¼ not good at all, to 7 ¼ very good).Most thought provoking refers to the one ad
that each youth selected at the end of the session to answer the question, ‘‘Which one
of these ads will most make you stop and think?’’

Measures of recall and engagement were obtained during a follow-up call with
each youth held one week after that youth’s rating session. During follow-up calls,
interviewers asked youth to identify which, if any, of the ads they could recall from
the rating session. Recall was determined by comparison of the youth’s open-end
description of each ad that the youth claimed to have recalled with a written descrip-
tion of the ad provided to the interviewers by the researchers (all interviewers had
seen all of the ads). For each confirmed recalled ad, two measures of engagement
were asked: (1) thought about (coded as yes for youth who, upon recalling an ad
at follow-up, reported having thought about the ad between the rating session
and follow-up), and (2) discussed (coded as yes for youth who, upon recalling an
ad at follow-up, reported having discussed the ad between the rating session and
follow-up with someone not in the rating session).

The focus in this article on comprehension, appraisal, recall, and engagement
is predicated on communication effectiveness research that has highlighted the
outcome of recall and the importance of other variables indicating higher-order-
cognitive processing (Donohew, Lorch, & Palmgreen, 1998; Keller & Block, 1996;
Lang, Dhillon, & Dong, 1995). This article does not investigate actual behavior
change. As Floyd, Prentice-Dunn, and Rogers (2000) note in their meta-analysis
of research on protection motivation theory, however, studies examining disease pre-
vention and health promotion have shown that for both threat- and coping-related
variables, moderate effects can be expected for both intentions and behaviors
(although behavior effect sizes likely will be somewhat lower than those observed
for intentions).

Statistical Analysis

For the analyses reported in this article, the ad is the unit of analysis. To compare the
50 ads by response effects, original data at the youth level (n ¼ 268) were aggregated
up to the ad level (n ¼ 50), meaning that the responses of all youth who viewed
and rated a particular ad were summed and averaged for that ad. These responses
should be interpreted as the proportion of youth responding to a particular outcome.
For example, for ad comprehension, the variable reflects the mean proportion
of youth exposed to an ad who comprehended its main message. This technique
treats the aggregated ratings of the ads as characteristics of the ads themselves. This
kind of analysis is common in commercial advertising research to select ads for
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broadcasting; advertisers, advertising agencies, and research agencies have developed
‘‘norms’’ on such aggregated measures.3

Preliminary analyses examined whether responses differed by location (Chicago
or Boston), ad order, respondent gender, race=ethnicity, grade, or whether youth
reported previously seeing particular ads. No significant rating differences were
observed (Wakefield et al., in press). Thus, reels and sites were collapsed for analysis
purposes. Analyses were conducted using SAS v.8, specifying OLS regression
models. Prior exposure, or the extent to which a specific ad had been seen before
the rating session, was included in models examining comprehension, how good,
and most thought provoking. Intervening exposure, indicating if any television anti-
smoking advertising had been seen between the rating session and follow-up, was
included in models examining recall, thought about, and discussed. Comprehension
also was included in models examining follow-up variables. Target audience, execu-
tional characteristics, and themes are dichotomous yes=no measures. Comprehen-
sion, prior exposure, and intervening exposure are proportions representing the
proportion of youth who comprehended an ad, or reported either type of exposure.

Results

Ad Characteristics and Outcome Measures

On average, 65% of youth understood the main message of any given ad they
viewed. Further, 57% of youth were likely to rate any given ad as above 4 in the
7-point Likert response scale for how good. An average of 40% of youth recalled
a specific ad. Only 17% reported they had thought about any specific ad, and only
13% had discussed a specific ad with individuals who were not in the rating session.

Independent variables of target audience, executional characteristics, and theme
varied significantly by ad sponsor, as did prior exposure to such advertising (see
Table 3). The five pharmaceutical company ads targeted only general audiences,
encompassed only cessation themes, and showed no use of the executional character-
istics examined. The eight tobacco industry ads strongly targeted youth, featured
three themes, and included neither executional characteristic studied. The 37 tobacco
control ads showed the greatest variation, targeting youth and general audiences
approximately equally, including seven of the eight themes, and both personal testi-
monial and visceral negative executional characteristics. Tobacco industry ads were
most likely to have been seen before the rating session, followed by pharmaceutical
company ads, followed, in turn, by tobacco control ads. Intervening exposure to any
television antismoking advertising was substantial. The mean proportion of youth
reporting exposure to any ads between the session and the follow-up call was 0.57
(standard deviation ¼ .08; not shown in table).

Bivariate Model Relationships

When comparing outcome mean proportions by ad sponsor (Table 4), we found that
pharmaceutical ads were significantly less likely to be thought about or discussed than

3This method is frequently used in advertising research systems (DDB Needham, 1998),
as well as in ecological social stratification research (for example, see Warren, Sheridan, &
Hauser, 1998).
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tobacco control ads. Further, pharmaceutical ads were also less likely than tobacco
control ads to be rated highly on how good. There were no significant differences
between pharmaceutical ads and tobacco industry ads on any variables, nor were there
significant differences between tobacco control ads and tobacco industry ads. In
addition, no significant differences by ad sponsor were observed for comprehension,
most thought provoking, or recall. For almost all outcomes, the standard deviations
for ad sponsor were quite large, indicating considerable variation within sponsor as
to how youth evaluated and cognitively engaged with antismoking advertising.

To investigate what may be driving such variation, executional characteristics,
target audience, thematic content, comprehension, and prior or intervening exposure
were modeled with outcome variables. As noted in Table 1, only tobacco control ads
contained examples of both relevant executional characteristics as well as most
themes. Thus, all further analyses included only the 37 tobacco control ads (see
Table 5).

In bivariate analyses, comprehension appeared to be unrelated to any of the
identified predictors. Both appraisal measures—how good and most thought provok-
ing—were significantly related to executional characteristics as well as themes. The
mean proportions of both how good and most thought provoking were significantly
higher for ads with personal testimonial (.34 and .18) and visceral negative (.25
and .20) executions. The mean proportions for how good and most thought provoking,
however, were significantly lower for ads with cessation, industry manipulation, and
uncool themes when compared with the theme of health effects.

Table 3. Characteristics of ads by sponsora,b

Characteristic

Pharmaceutical
company ads

ðN ¼ 5Þ

Tobacco
control ads
ðN ¼ 37Þ

Tobacco
industry ads
ðN ¼ 8Þ

Youth target audience 0% 54% 75%
Executional characteristic

Personal testimonial 0% 24% 0%
Visceral negative 0% 8% 0%
None of the above 100% 68% 88%

Theme
Cessation 100% 8% 0%
Secondhand smoke 0% 14% 0%
Family guidance 0% 0% 38%
Health benefits 0% 3% 25%
Health effects 0% 27% 0%
Industry manipulation 0% 32% 0%
Uncool 0% 8% 38%
Other 0% 8% 0%

Prior exposure .36 (.16) .17 (.22) .55 (.25)

aData presented with percentages are the total percent of the ad type that exhibits the noted
characteristic. Data for prior exposure represent the mean proportion of youth who viewed an
ad sponsored as noted who reported having seen the ad before the rating session (standard
deviations in parentheses).

bDescription of all ads used in this study is presented in Wakefield and colleagues (2002).
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Recall and measures of engagement (thought about and discussed) were also sig-
nificantly related to personal testimonial and visceral negative executions. Mean pro-
portions for recall were higher by .25 and .14 for personal testimonial and visceral
negative, respectively; for thought about by .17 each; and for discussed .16 and .18,
respectively. Mean proportions for recall were also higher among youth who
reported seeing any television antismoking ads between the rating session and fol-
low-up (.30). In comparison with health effects, mean proportions for recall were
lower for ads with cessation, industry manipulation, or ‘‘other’’ themes (%:24,
%:15, and %:23, respectively). Thought about showed a negative relationship with
ads with cessation messages (%:22) compared with ads with a health effects theme;
discussed was negatively related to ads with cessation (%:16), industry manipulation
(%:13), and uncool (%:18) themes.

In summary, results from bivariate analyses showed that personal testimonial
and visceral negative executions were significantly and positively related to all out-
comes other than comprehension, while cessation themes were negatively related
to all outcomes other than comprehension. Target audience and comprehension were
not significantly related to any outcome measures.

Multivariate Relationships for Tobacco Control Ads

Full multivariate models were specified for the 37 tobacco control ads (see Table 6).
As these analyses included a relatively small N, we indicate if relationships were
observed at the p < :10 level, as well as conventional significance levels of p < :05.

Within a multivariate context, ads with a youth target audience had significantly
higher ad comprehension (.18). Comprehension was also somewhat higher for
ads with the secondhand smoke theme. The multivariate model examining ratings
of how good showed that the personal testimonial execution remained significant
(with .23 higher proportion of youth rating an ad as above average); however, the
visceral negative execution, as well as industry manipulation and uncool themes,
dropped to marginal significance levels ðp < :10Þ. In contrast to the bivariate model,
the proportion of youth reporting previous exposure to an ad also showed a signifi-
cant positive relationship with ratings of how good (.38). Multivariate results for
nominations of most thought provoking ad continued to be significantly and posi-
tively related to personal testimonial executions (.16). Results also indicated that a
visceral negative execution was associated with marginally higher ratings of most
thought provoking.

In multivariate analyses, engagement variables continued to be strongly related
only to executional characteristics. The mean proportion of youth recalling a given
ad was .20 higher for ads with a personal testimonial. Both thought about and dis-
cussed were significantly higher for personal testimonial (.13) and visceral negative
executions (.17 and .15, respectively).

Discussion

Our findings clearly show that thematic and executional characteristics varied sig-
nificantly both across and within ad sponsor, with tobacco control ads having the
most variation. Within tobacco control ads (the only group with substantive
variation allowing multivariate analyses), executional characteristics (personal testi-
monial and visceral negative) had the strongest and most consistent relationships

Antismoking Ad Executional Characteristics 137
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with appraisal (how good and most thought provoking), recall, and level of engage-
ment (thought about and discussed). Although bivariate models also showed signifi-
cant relationships with theme, these became nonsignificant when executional
characteristics were entered into the models, likely resulting from the fact that the
personal testimonial and visceral negative executions usually involved a limited num-
ber of themes. Specifically, in our ad sample, personal testimonial executions were
predominantly related to ads with themes of health effects (55%) and industry
manipulation (22%), and were not used in ads with cessation, family guidance,
uncool, or ‘‘other’’ themes. Visceral negative characteristics were found only in
ads with themes of health effects and ‘‘other.’’

Pharmaceutical ads clearly were less likely to engage youth than tobacco control
ads, with lower mean proportions for how good, thought about, and discussed. It is
interesting to note that we found no significant differences between pharmaceutical
and tobacco industry ads, or between tobacco industry and tobacco control ads. The
overall N for each sponsor is quite low, which may have limited observable effects. A
larger sample size would assist in exploring this area further, especially in regard to
most thought provoking (data in Table 4 indicate that tobacco control ads may be
more likely to be nominated for most thought provoking than either pharmaceutical
or tobacco industry ads).

One possible explanation for the lack of observed difference between tobacco
control and tobacco industry ads is the substantive variation of tobacco control
ads in our sample. These analyses indicate that youth appraisal of and engagement
with the ad is not a foregone conclusion simply because an ad has one of these spon-
sors versus another. Sponsors clearly differ, however, in the likelihood of having cer-
tain executional characteristics and themes. Pharmaceutical ads had neither of
the executional characteristics studied here, and only a cessation theme (which sig-
nificantly lowered appraisal and engagement outcomes in bivariate models).
Tobacco industry ads had neither personal testimonial nor visceral negative execu-
tions, and provided a limited number of themes (none of which included health
effects). To the extent that the current analyses indicate that these ad characteristics
are related to higher appraisal, recall, and engagement, they are consistent with
Farrelly and colleagues’ (2002) conclusion that tobacco industry ads were less
effective than truth

1

ads in promoting desirable smoking-related attitudinal or
behavioral change.

This article is an initial exploration of executional characteristics. We have inves-
tigated only two of the executional characteristics that might be possible to examine,
and we were limited by the 50 ads chosen for use in the rating sessions. It is highly
likely that not all personal testimonials would be effective in increasing youth
appraisal of or engagement with antismoking advertising. For example, the com-
parative effects of a personal testimonial dealing with serious health effects or the
death of a loved one versus a personal testimonial dealing with social acceptance
are unknown. Further, the same executional characteristic can be executed more
or less fully within the same ad campaign and can have differential effects on viewers.
Donovan and colleagues (2003) found that antismoking ad memorability in the
Australian National Tobacco Campaign varied with the relative prominence of
the same kind of visceral negative image. Future research identifying relevant execu-
tional characteristics and examining their interrelationships among themselves and
thematic content is needed to help further the understanding of how to make effec-
tive public health-related advertising.
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This study is consistent with other research that has highlighted the importance
of personal testimonials in communicating convincing antismoking messages
(Biener, 2000, 2002; Biener et al., 2000). Our findings also reinforce the use of nega-
tive visceral images, such as those used in fear appeals, as a potentially effective for-
mat (Donovan, Boulter, Borland, Jalleh, & Carter, 2003; Hill et al., 1998; Witte &
Allen, 2000). Further, results suggest that many ads made with a nonyouth target
audience in mind are processed favorably by youth. Although we found that ad com-
prehension was higher for ads targeting youth, all other outcomes were unrelated to
target audience. As discussed by Hill (1999), there are good reasons why many of the
antismoking messages aimed at adults may be equally successful with youth.

Clearly, all antismoking advertisements are not alike in their executional character-
istics, their thematic content, the level to which they engage youth, or how youth are
likely to respond. Advocates attempting to develop increasingly successful antismoking
campaigns should consider the executional characteristics of proposed ads. Use of per-
sonal testimonials or visceral negative executions or both that include themes of health
effects may increase the likelihood that fewer youth will be smoking in the future.
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Objective. To relate exposure to televised youth smoking prevention advertis-
ing to youths’ smoking beliefs, intentions, and behaviors.

Methods. We obtained commercial television ratings data from 75 US media
markets to determine the average youth exposure to tobacco company youth-tar-
geted and parent-targeted smoking prevention advertising. We merged these data
with nationally representative school-based survey data (n=103172) gathered
from 1999 to 2002. Multivariate regression models controlled for individual, geo-
graphic, and tobacco policy factors, and other televised antitobacco advertising.

Results. There was little relation between exposure to tobacco company–sponsored,
youth-targeted advertising and youth smoking outcomes. Among youths in grades
10 and 12, during the 4 months leading up to survey administration, each additional
viewing of a tobacco company parent-targeted advertisement was, on average, as-
sociated with lower perceived harm of smoking (odds ratio [OR]=0.93; confidence
interval [CI]=0.88, 0.98), stronger approval of smoking (OR=1.11; CI=1.03,1.20),
stronger intentions to smoke in the future (OR=1.12; CI=1.04,1.21), and greater like-
lihood of having smoked in the past 30 days (OR=1.12; CI=1.04,1.19).

Conclusions. Exposure to tobacco company youth-targeted smoking preven-
tion advertising generally had no beneficial outcomes for youths. Exposure to to-
bacco company parent-targeted advertising may have harmful effects on youth,
especially among youths in grades 10 and 12. (Am J Public Health. 2006;96:
2154–2160. doi:10.2105/AJPH.2005.083352)

smoking has also been broadcast at various
times and intensities by tobacco control pro-
grams,12 it is a complicated matter to establish
the relative influence of tobacco company-
sponsored advertising.

The objective of this study was to assess
the relation between exposure to tobacco
company youth smoking prevention advertis-
ing and youth smoking-related beliefs, inten-
tions, and behavior in a representative sample
of American secondary school students. The
study includes youth-targeted and parent-
targeted advertising. The study sample in-
cluded the primary target age group of the
youth-targeted ads (grade 8, mean age 14
years), as well as older youths in grades 10
and 12 (mean ages 16 and 18 years, respec-
tively). We used objective media monitoring
data to measure potential exposure of youths
to different sources of advertising, as opposed
to self-reported measures of exposure that

Effect of Televised, Tobacco Company–Funded Smoking 
Prevention Advertising on Youth Smoking-Related Beliefs, 
Intentions, and Behavior
| Melanie Wakefield, PhD, Yvonne Terry-McElrath, MSA, Sherry Emery, PhD, Henry Saffer, PhD, Frank J. Chaloupka, PhD, Glen Szczypka, BA,

Brian Flay, PhD, Patrick M. O’Malley, PhD, and Lloyd D. Johnston, PhD

can be correlated with openness to change in
smoking behavior.13

METHODS

Advertising Data
Nielsen Media Research provided data on

the occurrence of all smoking-related adver-
tisements that appeared on network and cable
television across the largest 75 US television
media market areas during 1999–2002.
These 75 markets accounted for 78% of
American viewing households.14 A media mar-
ket is defined by a group of nonoverlapping
counties forming a major metropolitan area.
Data are on the basis of individual ratings of
television programs obtained by monitoring
household audiences across media markets.
Ratings provide an estimate of the percentage
of households with televisions that watch a
program or advertisement in a media market

The tobacco industry has actively attempted
to remake its public image in response to ev-
idence that it marketed products to youth
and misled the public about smoking health
risks.1,2 This effort has included public edu-
cation campaigns to communicate that
youths should not smoke.3 In December of
1998, Philip Morris launched a national
$100 million television campaign the com-
pany described as targeted to youths aged
10–14 years.4 The primary message was
that youths do not need to smoke to fit in
socially with their peers, and the campaign
delivers the slogan “Think. Don’t Smoke.”
Although this campaign ended on US televi-
sion in January 2003, the ads continue to be
broadcast in other countries.5 In October
1999, and with a budget of around $13
million,6 Lorillard Tobacco Company also
launched a US-televised youth smoking pre-
vention campaign with the slogan, “Tobacco
is Whacko if You’re a Teen.”4

In mid-July 1999, Philip Morris launched a
campaign that emphasized parental responsi-
bility for talking to children about smoking;
the slogan was “Talk. They’ll Listen.”7 This
parent-focused youth smoking prevention
campaign has featured a variety of television
ads and continues today. The overt message
of these ads is that parents should talk to
their children about not smoking.

Few studies have examined the potential
effect of youth-focused tobacco company–
sponsored advertising. Of those, most have
only assessed immediate appraisals of the ad-
vertisements by youths,8,9,10 or the relation
between ads and attitudes thought to be pre-
dictive of smoking behavior change,11 rather
than smoking behavior itself. No studies
have examined the effects of tobacco com-
pany parent-focused advertising on youth.
Because advertising that may influence youth
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over a specified time interval.15 The advertising
exposure measure used in our study is based
on Target Rating Points (TRPs) for the popula-
tion aged 12–17 years. In these analyses, TRPs
were aggregated each month; 100 TRPs are
equal to an average of 1 potential advertise-
ment exposure per month for all youth aged
12–17 years within a media market. TRPs rep-
resent potential average exposure; actual expo-
sure for any given individual would vary on
the basis of actual television viewing. In this
study, all the tobacco company parent-targeted
advertising was from Philip Morris. However,
tobacco company youth-targeted advertising
was broadcast by Philip Morris and Lorillard;
Philip Morris made up 90.8% of the total
TRPs in 1999, 93.0% in 2000, 85.2% in
2001, and 37.5% in 2002.

Monthly TRP data were merged with na-
tionally representative data collected during
1999–2002 from the Monitoring the Future
school survey.16 Data were collected from
February to June each year from samples
of students in grades 8, 10, and 12, drawn to
be representative of all students in the speci-
fied grade for the 48 contiguous states. All
surveys were self-completed and group-
administered in school settings.

Dependent Variables
Separate analyses were conducted for

each of the following self-reported depen-
dent variables: recall of antitobacco advertis-
ing at least weekly (1= seeing antitobacco
commercials on television or hearing them
on the radio at least once a week in recent
months); approval of smoking (1=don’t dis-
approve of people smoking ≥ 1 pack a day
(grades 8 and 10), or don’t disapprove of
people (aged 18 years or older) smoking ≥ 1
pack a day (grade 12); perceived enjoyment
of life by smokers (1=no disagreement with
the statement that smokers know how to
enjoy life more than nonsmokers); prefer-
ence for dating nonsmokers (1=no prefer-
ence for dating nonsmokers); perceived ex-
aggeration of smoking harm (1=no
disagreement with the statement that the
harmful effects of smoking have been exag-
gerated); perception that being a smoker re-
flects poor judgment (1=do not agree that
being a smoker reflects poor judgment); per-
ception that smoking is a dirty habit (1=do

not agree that smoking is a dirty habit);
perceived harm of smoking (1=believe peo-
ple risk “great harm” to themselves by smok-
ing ≥ 1 pack of cigarettes a day); intentions
to be smoking in 5 years time (0=definitely
will not be smoking cigarettes in 5 years;
1=other17); smoking in the past 30 days
(1=any cigarette smoking in the past 30
days); and consumption among current
smokers, as measured by a 6-point scale: less
than 1 cigarette/day (0.5), 1–5 cigarettes/
day (3.0), about .5 pack/day (10), about 1
pack/day (20), about 1.5 pack/day (30), and
2 or more packs/day (40). The natural log
of this scale was used in all models.18

The school survey randomly allocates stu-
dents to several different forms of survey
questionnaires to maximize the number of
questions asked of students. Although all
students are asked about smoking behavior
(current smoking and consumption), only
some forms contain questions on recall of
advertising, and smoking-related attitudes
and intentions. For this reason, different
numbers of students respond to each out-
come measure. The total number of stu-
dents included in each model is specified
in table footnotes.

Independent Variables
Advertising exposure for each student was

calculated to reflect the cumulative effect of
repeated potential exposure to tobacco indus-
try advertising and gave greater weight to
more recent exposure.19–21 Thus, in analyses,
individual student potential exposure to to-
bacco industry advertising was reflected by
the sum of TRPs for the month in which the
school survey was completed, plus the sum
of depreciated TRPs from the 3 previous
months. On the basis of the work of Pollay
and colleagues,21 a depreciation value of 0.3
was specified as noted in the equation

(1) Adstockt =Adt +λAd(t–1) +λ2Ad(t–2) +
λ3Ad(t–3)

where Adstock is the total effective advertis-
ing, λ is set at the specified value of 0.3 as
noted above, and Ad indicates ad sponsor
TRPs for time periods t, t–1, t–2, and t–3. A
range of values for λ were examined. Be-
cause results were highly similar, λ was set at

0.3, consistent with previously published
data by Emery and colleagues 22 on the ef-
fect of state tobacco control ads. The depreci-
ated sum was scaled by dividing by 100. The
resulting TRP exposure value represents the
depreciated average number of times that ad-
vertising from a particular sponsor was po-
tentially seen by 100% of the youth aged
12–17 years in each media market over the
4 months leading up to each specific school’s
date of survey participation. Thus, students
within the same media market were assigned
different advertising exposures, depending on
the month in which their school was sur-
veyed. However, within media markets, stu-
dents in each school were assigned the same
advertising exposure values, because they
completed the survey on the same date.
Smoking-related outcomes were modeled
using continuous versions of depreciated
TRPs for youth-targeted and parent-targeted
advertising.

Statistical Analyses and Covariates
Our analyses used survey commands in

Stata, version 8 (Stata Corp, College Station,
Tex) for descriptive population estimates and
multivariate regression models (SVYLOGISTIC
for dichotomous outcomes; SVYREG for
the models of cigarette consumption using
the natural log of the consumption scale). The
complex multistage sample design was ac-
counted for by using sampling weights to ad-
just for differential selection probabilities, and
by using Taylor linearization-based variance
estimators to adjust for clustering by school
and compute robust standard errors.

Initially, for each type of tobacco company
advertising, we tested several functional
forms, including quadratic and threshold
models, to explore whether the relations
between exposure and outcomes were non-
linear. The linear models fit the data best,
and are reported here. Thus, odds ratios refer
to change in the likelihood of each outcome
measure, on the basis of each additional
advertisement viewed, on average, in the
4 months leading up to the date of survey
administration.

For tobacco company youth-targeted
advertising, we first ran models for all stu-
dents combined and controlled for (1) com-
peting advertising exposure from 2 types of
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campaigns: tobacco control (including state
and national American Legacy Foundation
campaigns) and tobacco company parent-tar-
geted advertising; (2) individual sociodemo-
graphics: gender, race/ethnicity, average pa-
rental education, dual parent household,
grade point average, 3 or more evenings out
a week for fun/recreation, past-month tru-
ancy, year, region, and student-earned in-
come; and (3) state tobacco policy variables:
average real price per pack of cigarettes22

and a smoke-free air index measuring the
comprehensiveness of state smoke-free laws.
The smoke-free air index values depended
on the number, type, and level of protection
for smoke-free locations, and whether the
state had the authority to preempt local
smoke-free regulations.22 On the basis that
the primary target group of the tobacco com-
pany youth-targeted advertising was youths
aged 10–14 years and that middle- (grade 8,
mean age 14 years) and high-school (grades
10 and 12, mean ages 16 and 18 years, re-
spectively) students are at very different de-
velopmental stages, we ran separate models
for grade 8 versus grades 10 and 12. In the
model for grades 10 and 12, a dummy vari-
able for grade 12 was also included. This
analysis process was repeated to examine
the relation between tobacco company par-
ent-targeted advertising and youth smoking
outcomes (with the exception that competing
advertising exposure for tobacco company
youth-targeted advertising was included as a
covariate).

We conducted sensitivity analyses to ex-
plore the robustness of findings for outcomes
of greatest concern. Because advertising and
policy variables were correlated, we excluded
each tobacco policy variable and tobacco con-
trol campaign exposure, to explore if ob-
served relations changed in a systematic way.
In addition, we were able to include informa-
tion on student-reported frequency of televi-
sion watching as a covariate in models of
smoking prevalence and consumption, be-
cause these questions occurred on the same
survey form as television watching questions
for all 3 grades. In this set of analyses, the
school survey item measured self-reported av-
erage weekday television viewing as a contin-
uous variable (a 7-point scale ranging from 0
to 5+ hours).

RESULTS

After retaining cases that had no missing
data for covariates and at least 1 of the speci-
fied dependent variables, 103172 students
remained in the analytic sample; 36% were
students in grade 8 and 64% were students in
grades 10 and 12. Table 1 shows that 20.8%
of the sample population had smoked in the
last 30 days and average daily consumption
for these smokers was 5.43 cigarettes.

On average, students had been exposed
to 4.77 depreciated potential viewings of
tobacco company youth-targeted advertising
and 1.13 potential viewings of tobacco
company parent-targeted advertising in the
4-month period leading up to the survey. As
expected from the diverse timing and inten-
sity of these campaigns, there was variation
between students, with a range of 0 to 14.51
viewings of tobacco company youth-targeted
ads, and a range of 0 to 4.13 viewings of to-
bacco company parent-targeted ads. There
was also variation in exposure to tobacco con-
trol campaigns (mean 6.88 viewings; for state
antitobacco campaigns, mean=1.66 [range=
0–19.14]; for the American Legacy Founda-
tion, mean=5.23 [range=0–21.85]).

After we controlled for covariates, in-
creased exposure to tobacco company youth-
targeted advertising among all students was
generally unrelated to recall of televised anti-
tobacco advertising or to smoking beliefs or
behavior (Table 2). However, on average, each
additional ad viewed was associated with a
3% stronger intention to smoke in the future
(OR=1.03; CI= 1.01, 1.05). When analyzed
separately for middle- and high-school stu-
dents, higher exposure to tobacco company
youth-targeted advertising was unrelated to
any outcome for students in grades 10 and
12. For students in grade 8, higher exposure
was associated with stronger intentions to
smoke in the future (OR=1.04; CI=1.01,
1.08). Inclusion of self-reported frequency of
television watching as a covariate did not
change the finding that there was no relation
between increased tobacco company youth-
targeted advertising and smoking in the past
30 days, or consumption among smokers.
(Data for students who smoked in the past 30
days: all students OR=0.99; CI= 0.96, 1.01;
grade 8 OR=0.99; CI=0.95, 1.04; grades 10

and 12 OR=0.99; CI=0.96, 1.01. Data for
consumption among smokers: all students
Parameter estimate=–.008, P> .05; grade 8
Parameter estimate=–.014, P> .05; grades 10
and 12 Parameter estimate=–.004, P> .05.)

After adjusting for covariates, Table 2
shows that among all students combined, each
additional tobacco industry parent-targeted ad
was associated with a lower likelihood of re-
calling antitobacco advertising (OR=0.87;
CI=0.82, 0.92), lower perceived harm of
smoking (OR=0.95; CI=0.92, 1.00),
stronger intentions to smoke in future (OR=
1.12; CI=1.05, 1.19), and a greater likelihood
of smoking in the past 30 days (OR=1.10;
CI=1.03, 1.17).

Separate models for middle- and high-
school students indicated that, among stu-
dents in grade 8, greater tobacco company
parent-targeted advertising exposure was re-
lated to lower odds of recalling antitobacco
advertising (OR=0.86; CI=0.78, 0.94), a
greater likelihood of perceiving the harms as-
sociated with smoking have been exaggerated
(OR=1.07; CI=1.01, 1.13), and stronger in-
tentions to smoke in the future (OR=1.10;
CI=1.00, 1.21). Among students in grades
10 and 12, higher advertising exposure was
also associated with less likelihood of recall-
ing antitobacco advertising (OR=0.86; CI=
0.80, 0.94), stronger approval of smoking
(OR=1.11; CI=1.03, 1.20), lower perceived
harm of smoking (OR=0.93; CI=0.88,
0.98), stronger intentions to smoke in future
(OR=1.12; CI=1.04,1.21), and a greater like-
lihood of smoking in the past 30 days (OR=
1.12; CI=1.04, 1.19). Each additional ad ex-
posure during the 4 months leading up to
survey administration, on average, was associ-
ated with a 12% increase in the likelihood
that students in grades 10 and 12 had
smoked in the past 30 days.

In sensitivity analyses among students in
grades 10 and 12, where relations of most
concern were found, exclusion of cigarette
price or strength of smoke-free air index gen-
erally did not systematically influence the re-
lation between increasing tobacco company
parent-targeted advertising and stronger ap-
proval of smoking, lower perceived harm of
smoking, stronger intentions to smoke in the
future, or greater likelihood of smoking in the
past 30 days (Table 3). When tobacco-control
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TABLE 1—Sample Characteristics of US School Students in 8th, 10th, and 12th Grade:
1999–2002

Weighted No. Percentage Mean

Independent control variables (N = 103 172)a

Middle school (grade 8) 36.0
High school (grades 10 and 12) 64.0
Male 47.3
Race/ethnicity

White 71.6
African American 12.0
Hispanic 10.9
Other 5.5

Lives with both parents 75.0
Regularly out ≥3 nights/wk 44.5
Skipped or cut school in the past month 19.4
Earned income, $ 1–15/wk (median)
Parental education (range: 1–6)b 3.99
Average school grade (range: 1–9)c 6.22
Real price/pack of cigarettes, $ (range: $1.32–$2.86) 1.92
Smoke-free air index (range: –22.50–51.00) 13.15
Region

Northeast 21.5
Midwest 28.0
West 18.8
South 31.7

Independent variables (N = 103 172)a

Average tobacco industry parent-targeted exposured (range: 0.00– 4.13) 1.13
Average tobacco industry youth-targeted exposured (range: 0.09–14.51) 4.77
Average tobacco control exposured (range: 0.00–23.90) 6.88

Dependent variablese

Recall antitobacco ads on TV or radio at least weekly (1=yes) 28 768 62.4
Approve of others/adults smoking ≥1 pack per day (1=yes) f 65 388 22.7
Do not prefer to date nonsmokers (1=yes) 37 645 22.6
Feel that smokers know how to enjoy life more than nonsmokers (1=yes) 37 685 16.2
Feel the harmful effects of cigarettes have been exaggerated (1=yes) 37 240 34.2
Do not feel that being a smoker reflects poor judgment (1=yes) 37 343 39.6
Do not feel that smoking is a dirty habit (1=yes) 37 320 27.5
Perceive great harm in smoking ≥1 packs/day (1=yes) 95 952 69.6
Intend to smoke in 5 years (1=yes) 34 047 39.1
Smoked in the past 30 days (1=yes) 101 720 20.8
Consumption frequency among current smokers (.5, 3, 10, 20, 30, 40)g 19 581 5.43

aNumber of students was obtained by retaining only cases with valid data for all independent control variables, and valid
data on at least 1 of the specified dependent variables.
bParental education was a scaled value ranging from 1 to 6, and was a combined average of mother’s and father’s highest
level of education, where 1 = grade school or less, 2 = some high school, 3 = high school completion, 4 = some college,
5 = college completion, and 6 = graduate school.
cAverage school grade was a 9-item scale where 1 = D and 9 = A. A mean of 6 indicates a B.
dExposure to specific ads during the 4 months before the school survey. Advertising exposure data reported at the student
level and not at the media market level, because students within the same media market will have different average
exposures on the basis of their school survey date.
ePossible Ns for dependent variables varied, because not all items were asked of all students.
fStudents in grades 8 and 10 were asked about disapproval of others’ smoking; students in grade 12 were asked about
disapproval of adults’ smoking.
gConsumption was measured by a 6-point scale: less than 1 cigarette/day (0.5), 1–5 cigarettes/day (3.0), about 0.5
pack/day (10), about 1 pack/day (20), about 1.5 pack/day (30), and 2 or more packs/day (40). The natural log of this scale
was used in all models.

ad exposure was removed, relations persisted
between increasing tobacco company parent-
targeted ad exposure and stronger approval
of smoking as well as smoking in the past
30 days, but were weakened for perceived
harm of smoking and intention to smoke in
the future.

When self-reported frequency of television
watching was included as a covariate, the
relation between tobacco company parent-
targeted ad exposure and current smoking
was unchanged for students in grade 8
(OR=1.11; CI=0.99, 1.25, not significant)
but was strengthened among students in
grades 10 and 12 (OR=1.14; CI=1.05, 1.25,
P<.01). Control for television watching did
not change the previously nonsignificant re-
sults for cigarette consumption (grade 8: Pa-
rameter estimate=–.068, P>0.5; grades 10
and 12: Parameter estimate=–.016, P> .05).

In models of students in all 3 grade levels,
higher cigarette price was associated with
lower consumption among current smokers
(Parameter estimate=–.002, SE=0.001, P<
.05), and stronger smoke-free laws were asso-
ciated with a lower likelihood of smoking in
the past 30 days (OR=0.99; CI=0.99, 1.00,
P=.01 [data not shown]). In addition, consis-
tent with previous studies,11,22 we observed
expected relations between increasing expo-
sure to tobacco control campaign advertising
and higher recall of antitobacco advertising
(OR=1.04; CI=1.03, 1.04, P<.001), more
protective beliefs about smoking (e.g., in-
creased perceived harm of smoking) (OR=
1.01; CI=1.00, 1.02, P<.01), weakened in-
tentions to smoke in future (OR=0.98; CI=
0.97, 0.99, P<.001), and a lower likelihood
of smoking in the past 30 days (OR=0.99;
CI=0.98, 1.00, P<.01).

DISCUSSION

Overall, we found no systematic associa-
tions between increased exposure to tobacco
company youth-targeted smoking prevention
advertising and smoking outcomes among
American youths. We found that increased ex-
posure to tobacco company parent-targeted
smoking prevention advertising was associated
with lower recall of antitobacco advertising
and stronger intentions to smoke in the future
for all students. Among students in grade 8,
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TABLE 2—Odds Ratios for Each Unit Increase in Number of Ads Viewed, With 95% Confidence Intervals (CIs), for 
Smoking-Related Beliefs and Behavior and Tobacco Industry Smoking Prevention Advertising Exposure: 1999–2002

Exposure, All Studentsa Exposure, 8th Grade Studentsb Exposure, 10th and 12th Grade Studentsc

Youth-Targetedd Parent-Targetede Youth-Targetedd Parent-Targetede Youth-Targetedd Parent-Targetede

Recall antitobacco ads on TV or radio at least weekly 1.00 (0.98, 1.02) 0.87*** (0.82, 0.92) 0.99 (0.96, 1.02) 0.86** (0.78, 0.94) 1.01 (0.98, 1.03) 0.86** (0.80, 0.94)

Approve of others/adults smoking ≥ 1 pack/dayf 0.98 (0.95, 1.00) 1.06 (0.99, 1.13) 0.98 (0.95, 1.01) 1.03 (0.96, 1.12) 0.98 (0.96, 1.01) 1.11** (1.03, 1.20)

Do not prefer to date nonsmokers 1.00 (0.97, 1.02) 1.04 (0.97, 1.11) 1.00 (0.96, 1.04) 1.05 (0.94, 1.18) 0.99 (0.97, 1.02) 1.03 (0.96, 1.11)

Feel that smokers know how to enjoy life more 1.00 (0.98, 1.03) 1.00 (0.94, 1.07) 1.02 (0.98, 1.06) 1.07 (0.96, 1.19) 0.99 (0.97, 1.02) 0.94 (0.87, 1.01)

than nonsmokers

Feel the harmful effects of cigarettes have 1.00 (0.98, 1.02) 1.03 (0.99, 1.08) 1.01 (0.98, 1.03) 1.07* (1.01, 1.13) 0.99 (0.96, 1.01) 0.99 (0.93, 1.06)

been exaggerated

Do not feel that being a smoker reflects poor judgment 0.99 (0.97, 1.01) 0.99 (0.94, 1.04) 0.98 (0.95, 1.01) 1.02 (0.95, 1.09) 0.99 (0.97, 1.02) 0.96 (0.90, 1.03)

Do not feel that smoking is a dirty habit 1.00 (0.98, 1.02) 1.00 (0.94, 1.07) 1.00 (0.96, 1.03) 1.01 (0.92, 1.10) 1.01 (0.98, 1.03) 0.99 (0.91, 1.07)

Perceive great harm in smoking ≥ 1 packs/day 0.99 (0.98, 1.01) 0.95* (0.92, 1.00) 0.99 (0.97, 1.01) 0.98 (0.93, 1.04) 1.00 (0.98, 1.02) 0.93** (0.88, 0.98)

Intend to smoke in 5 years 1.03** (1.01, 1.05) 1.12** (1.05, 1.19) 1.04* (1.01, 1.08) 1.10* (1.00, 1.21) 1.01 (0.99, 1.04) 1.12** (1.04, 1.21)

Smoked in past 30 days 0.99 (0.97, 1.01) 1.10** (1.03, 1.17) 0.99 (0.95, 1.04) 1.11 (0.99, 1.25) 0.99 (0.97, 1.01) 1.12** (1.04, 1.19)

Consumption frequency among current smokers,g –.014; (.008) .019 (.025) –.014 (.015) .069 (.044) –.012 (.009) .018 (.028)

parameter estimate (SE)

Note. All models controlled for tobacco control advertising exposure, either tobacco company parent-targeted or youth-targeted advertising exposure, year, gender, race/ethnicity, earned income,
average parental education, whether both parents live in the home, grade point average, evenings out, truancy, region, state cigarette price, and state smoke-free air index values.
aAll students model Ns (weighted): smoked in last 30 days 101 720; perceived harm 95 952; disapproval 65 388; recall 28 768; consumption 21 138; remaining perception models range from
34 047 to 37 685.
bGrade 8 model Ns (weighted): smoked in last 30 days 36382; perceived harm 36236; disapproval 23305; recall 12136; consumption 4,621; remaining perception models range from 12287 to 16688.
cGrades 10 and 12 model Ns (weighted): smoked in last 30 days 65 338; perceived harm 59 716; disapproval 42 083; recall 16 632; consumption 16 517; remaining perception models range
from 20 827 to 21 760. A dummy variable identifying students in grade 12 was included in these models.
d Tobacco company youth-targeted ads sponsored primarily by Philip Morris, and by Lorillard Tobacco Company.
e Tobacco company parent-targeted ads sponsored by Philip Morris.
f Students in grades 8 and 10 asked about disapproval of others’ smoking; 12th grade students asked about disapproval of adults’ smoking.
gConsumption measured by a 6-point scale: less than 1 cigarette/day (0.5), 1–5 cigarettes/day (3.0), about 0.5 pack/day (10), about 1 pack/day (20), about 1.5 pack/day (30), and 2 or more
packs/day (40). The natural log of this scale was used in all models.
*P < .05; **P < .01; ***P < .001.

TABLE 3—Odds Ratios and 95% Confidence Intervals for Tobacco Company Parent-Targeted Advertising 
Exposure and Selected Smoking Outcomes Among Students in Grades 10 and 12: 1999–2002

Excluding State Excluding 
Weighted Excluding State Smoke-Free Tobacco Control 

Modela No. Cigarette Price Air Index Value Ad Exposure

Approve of others/adults smoking ≥ 1 pack/dayb 42 083 1.10*(1.02, 1.18) 1.11** (1.03, 1.21) 1.10** (1.04, 1.17)

Perceive great harm in smoking ≥ 1 packs/day 59 716 0.95 (0.90, 1.01) 0.93** (0.88, 0.98) 0.97 (0.93, 1.01)

Intend to smoke in 5 years 21 760 1.12** (1.04, 1.20) 1.13** (1.05, 1.22) 1.04 (0.98, 1.10)

Smoked in past 30 days 65 338 1.10** (1.03, 1.18) 1.12** (1.05, 1.20) 1.07** (1.02, 1.12)

a Tobacco company parent-targeted ads sponsored by Philip Morris. All models controlled for year, gender, race/ethnicity, earned income, average parental education, whether both parents live in
the home, average school grade, evenings out, truancy, region, and dummy variable for students in grade 12. Unless specified above, models also controlled for tobacco control advertising
exposure, either tobacco company parent-directed or youth-targeted advertising exposure, state cigarette price, and state smoke-free air index values.
b Students in grade 10 were asked about disapproval of others’ smoking; students in grade 12 were asked about disapproval of adults’ smoking.
*P < .05; **P < .01.

tobacco company parent-targeted advertising
was related to stronger beliefs that the harms
associated with smoking have been exagger-
ated, and among students in grades 10 and
12, was associated with lower perceived harm

of smoking, stronger approval of smoking, and
a higher likelihood of having smoked in the
past 30 days. Importantly, the results for
smoking prevalence among students in grades
10 and 12 were not systematically influenced

by correlations between price and strength of
smoke-free air laws, or tobacco control adver-
tising exposure, although some models were
less robust when tobacco control ad exposure
was removed as a covariate.
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Our study did have limitations. Our use of
cross-sectional survey data reduced our abil-
ity to make direct causal inferences about
whether potential exposure to tobacco com-
pany parent-targeted advertising resulted in
changes to youth smoking behavior, or
whether an unmeasured factor may better ex-
plain the relations we observed. However, our
ability to adjust for competing advertising ex-
posures, our use of regional and year dummy
variables, our sensitivity analyses, and the fact
that we observed results for tobacco pol-
icy23,24 and other advertising covariates11,22

that were largely consistent with those found
in previous studies, lead us to believe that it is
unlikely that we are misrepresenting the rela-
tion between exposure to tobacco company
youth-targeted or parent-targeted advertising
and youth smoking outcomes. An alternate
hypothesis is that tobacco companies may
have purposefully purchased parent-targeted
advertising in media markets that have higher
youth smoking rates. This seems unlikely,
however, given that the vast majority of their
television time was bought through national
network and cable channels and was not sup-
plemented by the purchase of local media
market television time. In addition, although
the study had a large sample size, which
makes differences between groups more
likely to achieve statistical significance, the
overall consistency in the pattern and robust-
ness of findings leads one to conclude that
the detected relations are real.

As previously mentioned, another study
limitation is that because TRPs measure aver-
age exposure for the overall population in a
media market, individual youths may have
more or less actual exposure, depending upon
their own viewing habits. However, when we
adjusted for self-reported television watching,
the relations between tobacco company youth-
targeted and parent-targeted advertising and
smoking in the past 30 days did not change
for students in grade 8 and strengthened for
students in grades 10 and 12. Previous studies
of antitobacco and antidrug advertising have
found a strong correlation between advertising
recall and TRP measures.22,25

Studies that use controlled exposure have
indicated that tobacco company youth-
targeted advertisements are less likely than
those from state tobacco control programs to

make youths stop and think about smoking10

and are of less interest to youths.26 In 1 na-
tional study, Philip Morris “Think. Don’t
Smoke” advertisements were associated with
increased intention to smoke and more favor-
able feelings towards the tobacco industry.6

Massachusetts youths aged 14–17 who re-
called seeing Philip Morris’ “Think. Don’t
Smoke” ads perceived them to be less effec-
tive than ads that featured the serious conse-
quences of smoking.8 Our finding of no
relation between tobacco company youth-
targeted advertising and youth smoking sub-
stantiates these previous results. Although to-
bacco company youth-targeted advertising
was withdrawn from US television in early
2003, ads continue to be broadcast in other
countries, contributing “clutter” to other
public health–sponsored advertising efforts12

that have been shown to be effective.11,22,27

Our finding of potentially harmful relations
between tobacco company parent-targeted
smoking prevention advertising and youth
smoking is a source of concern. Our observa-
tion of adverse relations associated with par-
ent-targeted advertising is not simply an arti-
fact of our methodological approach: we have
previously reported beneficial relations be-
tween exposure to state-sponsored antito-
bacco advertising and youth smoking beliefs
and behavior using the same methods.22

Why might such advertising have harmful
relations, especially for older teens? Although
parents are the overt target group of tobacco
company parent-targeted advertising, youths
are exposed to them, on average, at levels al-
most equivalent to those of state-sponsored
antitobacco campaigns. The overt message of
the parent-targeted campaign is that parents
should talk to their children about smoking,
but no reason beyond simply being a teen-
ager is offered as to why youths should not
smoke.

Theories in developmental psychology sug-
gest that authority messages specific to teen-
agers invite rejection by those who have mi-
grated to a dominant peer group orientation as
they make the transition to adulthood, typi-
cally between ages 15 to 17 years.28,29 As ado-
lescents age toward adulthood, they are more
inclined to perceive themselves as independent
and self-reliant and less likely to report that
they rely on their parents for guidance or

assistance.28 Evaluations of the US National
Anti-Drug Media Campaign, which used
messages encouraging parents to talk to their
children about illicit drugs, have also reported
unfavorable effects on adolescents.30,31 Facili-
tating productive interaction between parents
and adolescents about substance use may re-
quire more intensive intervention approaches
than simple encouragement through the mass
media, which may do more harm than good.

During depositions and testimony in US-
based tobacco trials, tobacco company wit-
nesses put forward their youth smoking pre-
vention efforts as evidence that they are
concerned about youth smoking and that the
campaigns are part of efforts to reduce youth
smoking.32 However, during questioning at
such a trial, Carolyn Levy, director of Philip
Morris youth smoking prevention programs,
admitted that the aim of their programs was
to delay smoking until age 18.32 This con-
trasts with the aims of public health-funded
programs, which are to encourage people to
never take up smoking.

In summary, our analysis suggests that to-
bacco company youth- and parent-targeted
smoking prevention advertising campaigns
confer no benefit to youths, and especially for
older teens, parent-targeted advertising may
have harmful relations. In the United States,
youths have the benefit of the national Amer-
ican Legacy Foundation antitobacco cam-
paign, as well as state antitobacco campaigns.
The Legacy Foundation’s budget cuts will
force it to advertise less in the future,33 and
state antitobacco campaign advertising has
begun to decline as a result of reduced state
tobacco control funding.12,34 Many other
countries of the world have limited or no
public health-sponsored televised antitobacco
advertising. Given a media environment that
has fewer demonstrably beneficial advertising
messages, it is conceivable that tobacco com-
pany smoking prevention ads could have
even greater adverse effects on youth smok-
ing behavior than suggested by this study.
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