
A

K

s
t
a
o
p
i

I

C

1
d

Original article

Association Between National Smoking Prevention Campaigns and
Perceived Smoking Prevalence Among Youth in the United States
Kevin C. Davis, M.A.*, James M. Nonnemaker, Ph.D., and Matthew C. Farrelly, Ph.D.

RTI International, Research Triangle Park, NC 27709

Manuscript received November 7, 2006; manuscript accepted May 15, 2007

bstract Purpose: To understand the potential effects of anti-smoking media campaigns on perceived peer
smoking prevalence, a noted predictor of smoking initiation and prevalence among youth.
Methods: We used cross-sectional time series data from the Legacy Media Tracking Surveys
(LMTS), a nationally representative telephone survey of approximately 35,000 12- to 17-year-olds
in the United States. Exposure to the truth campaign and the “Think. Don’t Smoke” (TDS)
campaign was measured with a series of questions on self-reported recall of the campaigns in
general and of specific ads from each campaign. Perceived smoking prevalence was the primary
outcome variable, measured using the LMTS question: “Out of every 10 people your age, how
many do you think smoke?” We estimated a series of multivariable models to assess the
association between perceived smoking prevalence and exposure to the truth and TDS cam-
paigns in the United States.
Results: Findings indicate that exposure to the truth campaign was negatively and significantly
associated with perceived smoking prevalence, whereas the TDS campaign was not associated with
perceived smoking prevalence. These findings were consistent across several different measures of
exposure to the campaigns.
Conclusions: This study highlights the potential impact of anti-smoking media campaigns on
precursors to smoking and suggests that the truth campaign may have an impact on youth’s
perceptions of smoking prevalence. Given the documented relationship between perceived smoking
prevalence and smoking initiation, the findings highlight the need for further examination
of perceived smoking prevalence as a mediating factor through which media campaigns may affect
smoking behaviors. © 2007 Society for Adolescent Medicine. All rights reserved.
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Research has shown that adolescents, regardless of
moking status, overestimate actual smoking rates among
heir peers [1–6]. This phenomenon is commonly described
s a “false consensus” or “pluralistic ignorance” about ad-
lescent smoking behavior [7–9]. Perceived peer smoking
revalence has been shown to be predictive of future smok-
ng behavior among adolescents in both longitudinal and
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ross-sectional studies [10–12]. Links between mispercep-
ions and downstream behaviors have also been well docu-
ented for alcohol, drug use, and other health and problem

ehaviors, such as eating disorders in adolescents and young
dults [13–18]. This evidence suggests that perceived smok-
ng prevalence can be an important precursor to behavior
hange and thus is a salient risk factor upon which to
ntervene.

Recent anti-smoking campaigns have used message
trategies tailored to creating realistic perceptions of smok-
ng prevalence. For example, the Vermont Tobacco Control
rogram’s media campaign, targeted to 10- to 13-year-olds,

as used the message that “8 out of 10” teens do not smoke

rights reserved.



[
d
T
p
“
r
p
p

s
h
i
o
f
p
p
p
o
g
e

o
i
d
2
i
m
t
T
t
p
i
c
w
s
i
s

D
p
t
t
b
s
c
i
l
c
b
l

a
p
g
a

p
l
i
t

M

t
t
c
a
s
T
s
1
t
t
h
5
s
5
t
h
H
h
w
s
f
m

P

L
y
t
t
m
r

E

u
c
a
W
a
s
e
s

C

t

431K.C. Davis et al. / Journal of Adolescent Health 41 (2007) 430–436
19]. Other campaigns have used less directive messages to
enormalize tobacco. For example, the original Florida
RUTH campaign, Minnesota’s “Target Market” cam-
aign, and the American Legacy Foundation’s (Legacy’s)
truth” campaign attempted to challenge perceptions that
ebelliousness and smoking are synonymous. These cam-
aigns instead portrayed “risk taking” youth as being inde-
endent of tobacco industry marketing [20].

Although perceived smoking prevalence has been a mes-
aging platform in prior campaigns and perceived smoking
as been shown to predict initiation, surprisingly few stud-
es have investigated the impact of anti-smoking campaigns
n perceived smoking prevalence. Siegel and Biener [21]
ound, in a sample of Massachusetts youth, that those ex-
osed to anti-smoking advertisements at a baseline time
eriod were more likely to report lower perceived smoking
revalence 4 years later, after baseline smoking status and
ther factors were controlled for. This study further sug-
ested that perceived smoking prevalence may mediate the
ffects of media campaigns on smoking behaviors.

Recent evaluation data on the truth campaign provide an
pportunity to explore the relationship between anti-smok-
ng campaigns and tobacco-related social norms in greater
etail under a national setting. At the time of its launch in
000, the campaign differed from other national campaigns
n that it was marketed as a youth brand, delivering facts and
essages about the tobacco industry through a variety of

elevision advertisements that feature risk-taking teens.
hese ads were designed to avoid directive statements that

ell youth not to smoke. This approach is consistent with
ersuasion techniques cited in social norms theory, suggest-
ng that to create desired norm corrections, messages must
onvey information without using directives that tell youth
hat to do [22]. Studies by Farrelly et al. [20, 23] have

hown the truth campaign to be associated with anti-tobacco
ndustry attitudes, lower intentions to smoke, and lower
moking prevalence among youth in the United States.

Other national campaigns, such as Philip Morris’ “Think.
on’t Smoke” (TDS), took dramatically different ap-
roaches. The TDS campaign, which aired nationally be-
ween 1998 and 2002, featured role model youth who state
heir reasons for not smoking, such as “my mind” and “my
ody” and are committed to not smoking [20]. Prior studies
uggest that messages used in tobacco industry-sponsored
ampaigns have been carefully chosen to minimize their
mpact on youth smoking [24]. Although we cannot specu-
ate on the design process of tobacco industry–sponsored
ampaigns, our data allow us to examine the association
etween the TDS campaign and perceived smoking preva-
ence.

We use a national survey of youths to estimate the
ssociation between exposure to the truth and TDS cam-
aigns and perceived smoking prevalence. Given prior lon-
itudinal evidence on the link between perceived smoking

nd smoking initiation, and evidence on the truth cam- i
aign’s effects on smoking behavior [23], our findings shed
ight on the role of perceived smoking prevalence as an
mportant intermediate outcome to consider when assessing
he effectiveness of anti-smoking campaigns.

ethods

This study used data from eight cross-sectional waves of
he Legacy Media Tracking Surveys (LMTS) conducted via
elephone between winter 1999 and fall 2003. LMTS was
reated to monitor youth awareness of the truth campaign
nd changes in tobacco-related outcomes. LMTS also as-
essed awareness of other national campaigns, including the
DS campaign. LMTS contains nationally representative
amples of youth aged 12–17 years and young adults aged
8–24 years. Because adolescents are the target audience of
he truth and TDS campaigns, we limited our analysis to 12-
o 17-year-olds (N � 35,074). The eight waves of LMTS
ad overall response rates of 52.5%, 52.3%, 60.4%, 46.7%,
1.7%, 53.1%, 42.5%, and 30.1% [25]. To increase repre-
entation of Hispanic (N � 6,293), African-American (N �
,174), and Asian (N � 2,885) youth, LMTS oversampled
elephone exchanges in areas with high proportions of
ouseholds with these groups. Additional oversampling of
ispanic and Asian youth was accomplished using house-
old lists with Hispanic and Asian surnames. All analyses
ere conducted with sampling weights to correct for over-

ampling and nonresponse. Standard errors were adjusted
or the stratified design of LMTS using Stata’s “svy” esti-
ators [26].

erceived smoking prevalence

Perceived smoking prevalence was measured using an
MTS question that asked youth, “Out of every 10 people
our age, how many do you think smoke?” Responses to
his question ranged from 0 to 10. This measure is similar to
hat used in other studies, such as Sussman et al. [4], which
easured the same construct with alternative denominator

eferences (e.g., “Out of every 100 students . . .”).

xposure to anti-smoking media campaigns

Exposure to the truth and TDS campaigns was assessed
sing three self-reported measures from LMTS, including
onfirmed awareness of specific campaign advertisements
nd prompted and unprompted recall of campaign brands.
e also used gross ratings points (GRPs) data to create an

dditional market-level measure of truth campaign expo-
ure, allowing us to assess the robustness of campaign
ffects across multiple measures of exposure. These mea-
ures are described in detail below.

onfirmed awareness of specific smoking prevention ads

Awareness of specific television advertisements from the
ruth and TDS campaigns was measured using a construct

dentical to that in Farrelly et al. [20]. LMTS asks youth
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hether they have “recently seen an anti-smoking or anti-
obacco ad on TV that shows . . . .” followed by a brief
escription of the beginning of the ad. These questions
rovide enough information for respondents who have seen
he ad to recognize which ad the question is referring to,
ut not enough information to falsely indicate awareness
20,27,28]. To confirm that a respondent saw the ad, those
ho indicated initial recognition were asked to report fur-

her details about what happens in the ad. Respondents who
ccurately described the ad were considered to have “con-
rmed awareness.” A dichotomous indicator of campaign
wareness was then defined as having confirmed awareness
f one or more advertisements from each campaign respec-
ively. LMTS included questions about ads that aired within
pproximately 6 weeks preceding the survey or were cur-
ently airing during the survey period.

nprompted and prompted recall of campaign brands

Our measures of unprompted recall for each campaign
ssessed whether or not youth were able to recall specific
ampaigns off the top of their mind without the aid of
entions of the campaign brand names. Unprompted recall
as constructed from a two-part question that first asked,

Are you aware of any advertising or campaigns against
moking or against cigarette companies that are now taking
lace?” Youth who answered “yes” were then asked “What
re the themes/slogans of this advertising or campaigns?”
articipants were allowed to provide multiple answers to the
econd question. Respondents who answered “yes” to the
rst question and then specifically mentioned the truth cam-
aign in the follow up question were defined as having
nprompted recall of the truth campaign. Unprompted recall
f the TDS campaign was similarly defined.

Although some youth may not remember specific cam-
aigns from the top of their mind, their recall may be
riggered by cues or mentions of specific campaign brand
ames. Prompted campaign recall was constructed using a
uestion that asked “Have you seen or heard any anti-
moking advertising or campaigns with the following
hemes or slogans?” The truth and TDS campaign brand
ames were then read to each participant and they were
sked to indicate whether or not they recalled these cam-
aigns. Youth who indicated “yes” to the truth campaign
ere defined as having prompted recall of the truth cam-
aign. Prompted recall of the TDS campaign was defined in
he same way.

arket-level exposure to the truth campaign

Market-level exposure to the truth campaign was mea-
ured with quarterly GRP data compiled by the campaign’s
edia contractor. GRPs, based on youth television ratings

or programs that aired campaign ads, measure the relative
ampaign “dose” in each of 210 media markets in the

nited States. Following methods used in Farrelly et al. s
23], we assigned truth GRP values to youth in LMTS based
n the survey year, quarter, and media market in which
articipants resided. Each respondent’s market-level expo-
ure was then defined as the total number of truth GRPs
elivered to their media market from the beginning of the
ampaign until the time of their survey. Because the cam-
aign launched in February 2000, market-level exposure
qualed zero for participants in the fall/winter 1999 LMTS.

As expected, truth GRPs were correlated with self-
eported measures of exposure to the truth campaign. Using
five-level categorization of truth GRPs, with 1 represent-

ng the lowest dose markets and 5 representing the highest
ose markets, we found that 52.8% of youth in the lowest
ose markets had confirmed awareness of truth compared to
7.6% confirmed awareness among youth in the highest
ose markets, a statistically significant difference. GRPs
ary considerably across media markets, providing an op-
ortunity to estimate perceived smoking prevalence as a
unction of an exogenous measure of market-level differ-
nces in GRPs. Because GRPs are exogenous they should
e uncorrelated with pre-existing levels of perceived smok-
ng prevalence, implying that GRPs are not subject to se-
ective attention bias and can be used as a valid alternative
easure of campaign exposure. This also allows triangula-

ion of findings derived from self-reported measures of
ampaign recall.

otential confounders

Our analyses follow the principles of the socio-ecological
odel [29], which acknowledges that there are multiple

nfluences on perceptions that occur at many levels within
ne’s social and physical environment. We therefore control
or an extensive set of potential confounding influences at
he individual, media market, and state levels. These mea-
ures are described below.

ndividual level
Our models included control variables for age, gender,

ace/ethnicity, weekly spending money, and religiosity. We
reated indicator variables for race/ethnicity (African Amer-
can, Hispanic, Asian, and other race, with white as the
eference). Weekly spending money was measured using
wo LMTS questions that assessed how much money youths
arned per week from a job and other sources such as
llowances. Religiosity was measured as an indicator for
hether the youth attended religious services often. We also

ncluded indicator variables for whether the participant
ived in a two-parent household, the presence of a smoker in
he home, and whether smoking was permitted everywhere
n the home. In addition, we included a measure for the
verage number of hours spent watching television per day.
e also included an indicator variable for whether the

espondent had smoked in the past 30 days and a variable
or the number of the respondent’s four closest friends who

moked.
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We controlled for exposure to images of smoking in
ovies and television. Previous studies suggest that youth
ith greater exposure to images of smoking in movies are
ore likely to initiate smoking [30–35]. This was measured

y an indicator variable for having often or sometimes,
uring the past week, viewed television shows or movies in
hich someone was smoking.
Our models also controlled for whether the interviewer

elieved someone else was listening on the telephone during
he survey, to account for the possibility of respondents
iving socially desirable answers. We also included a time-
rend variable measuring the number of months elapsed
etween the launch of the truth campaign and the interview
ate. This variable allowed us to capture the length of time
hat the campaign had been on air and to control for national
rends in perceived smoking prevalence.

edia market level
Given that truth GRPs vary across markets in the U.S., it

s important to control for factors that may be correlated
ith both the dose of the truth campaign and pre-existing

evels of perceived peer smoking in a media market. For
xample, low-exposure media markets tend to be more
ural, to have lower income, and to be less well educated—
ll factors that are associated with smoking and that are
otentially associated with perceived smoking prevalence.
o account for these factors, we included separate variables

or two aggregate media market characteristics: (1) median
ousehold income, and (2) percentage of the media market
hat are college graduates.

tate level
To account for state level influences that are fixed over

ime, we included state-specific dummy variables. These
ariables adjust for the possible effects of unmeasured,
ime-invariant state characteristics that are associated with
erceived smoking prevalence. For example, Utah and
orth Carolina have differing smoking prevalence, which

ikely results in different levels of perceived smoking prev-
lence. State-specific indicator variables control for these
ypes of fixed differences across states, reducing the chance
hat those differences confound our estimates of truth cam-
aign effects on perceived smoking prevalence.

ultivariable analysis

We estimated a series of multivariable regression mod-
ls, via ordinary least squares (OLS) that assessed how
xposure to the truth and TDS campaigns is associated with
erceived smoking prevalence. To aid in the interpretation
f model coefficients, the dependent variable was scaled so
hat the media exposure coefficients are interpreted as the
ercentage point difference in perceived smoking preva-
ence between those with and without exposure. Because the
ependent variable is a discrete count ranging from 0 to 10,
e estimated an alternative set of count-data models using

egative binomial regressions [36]. Results from these mod-
ls were similar to the OLS results and did not indicate
ignificant differences in the estimation strategy.

We estimated four separate models using each of the
xposure measures described previously: (a) confirmed
wareness, (b) unprompted campaign brand recall, (c)
rompted campaign brand recall, and (d) market-level
RPs. In specification (d), GRPs were scaled so that model

oefficients represent the change in perceived smoking
revalence given an increase of 10,000 GRPs. We also
ncluded a quadratic term for GRPs (GRPs squared) to
ccount for diminishing campaign effects at higher levels of
xposure. Inclusion of quadratic GRPs is based on both the
ractical consideration of campaign “wear out” and prior
iterature [23] that suggests higher levels of exposure will
ot infinitely generate changes in smoking-related out-
omes. Because GRP data were not available for the TDS
ampaign, we controlled for awareness of TDS in this
odel by including an indicator variable for confirmed

wareness of at least one TDS ad. This model was estimated
sing Stata’s “cluster” option to account for the likelihood
f within-market correlations.

esults

ational trend

The LMTS data suggest that perceived smoking preva-
ence declined nationally during a 3-year period, from early
000 to late 2003 (Table 1). Perceived smoking prevalence
mong 12- to 17-year-olds decreased from 45.4% to 37.5%
etween winter 1999/2000 and fall 2003, a decrease of
7.4% (p � .05). However, this decline slowed by the fall
002 and 2003 surveys. To compare this decline with trends
n actual smoking, we included trend data on the prevalence
f self-reported current smoking from LMTS. Current
moking was defined as having smoked on at least 1 day in
he past 30 days. Trend data on actual smoking prevalence
xhibit a similar decline from 12.7% to 7.6% between the
rst and last LMTS waves. Linear trend tests indicated that
oth trends summarized in Table 1 were statistically signif-
cant (p � .05).

able 1
erceived and actual smoking prevalence among 12- to 17-year-olds

MTS wave Actual smoking
prevalence (%)

Perceived smoking
prevalence (%)

inter 1999/2000 (n � 3,428) 12.7 (10.6, 14.7) 45.4 (43.9, 46.9)
all 2000 (n � 6,219) 11.7 (10.1, 13.2) 42.1 (40.9, 43.2)
pring 2001 (n � 6,760) 12.7 (9.9, 15.5) 40.3 (38.4, 42.1)
pring 2002 (n � 7,327) 9.4 (7.0, 11.7) 39.0 (37.5, 40.9)
ummer 2002 (n � 941) 8.9 (6.0, 11.9) 38.3 (35.7, 40.4)
all 2002 (n � 3,495) 7.4 (5.6, 9.2) 38.9 (37.1, 40.7)
pring 2003 (n � 3,426) 10.8 (7.7, 12.7) 38.5 (36.5, 40.5)
all 2003 (n � 3,433) 7.6 (6.1, 9.0) 37.5 (36.1, 38.9)

Data in parentheses are 95% confidence intervals unless otherwise noted.

LMTS � Legacy Media Tracking Survey.
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ssociation with anti-smoking campaigns

Findings on the association between exposure to anti-
moking media campaigns and perceived smoking prevalence
rom the OLS models are presented in Table 2. Columns a, b,
nd c in Table 2 show regression coefficients from models
sing the three different specifications of self-reported cam-
aign exposure (confirmed awareness, unprompted recall, and
rompted recall, respectively), whereas column d shows results
rom our model using truth GRPs to measure market-level
xposure to the truth campaign.

All self-reported measures of exposure to the truth cam-
aign were associated with lower perceived smoking prev-
lence. Youth who indicated confirmed awareness of the
ruth campaign were estimated to have a 1.4–percentage
oint lower perceived smoking prevalence compared with
outh who did not indicate confirmed awareness (p � .02)
column a). Similar associations were found for self-
eported unprompted and prompted recall of the campaign
rand. Youth who recalled the truth campaign without the
id of references (i.e., unprompted recall) indicated per-
eived smoking rates that were 1.7 percentage points lower
han those reported by youth who did not indicate un-
rompted recall of the campaign (p � .04) (column b).

Table 2
Ordinary least squares regression coefficients showi
campaigns and perceived smoking prevalence

Explanatory variable S

a

Exposure to “truth”
Exposure to “Think. Don’t Smoke”
Aware of smoking in movies/television
Months since “truth” launch
Age
Male �
African-American
Hispanic
Asian
Other race
Current smoker
Lives with both parents �
Attends religious services often
Smoker lives in household
No rules against smoking in home
Daily hours of television
Weekly income
Number of four closest friends who smoke
Median media market income
Percentage of media market population

with college education
�

All models include state indicator variables, whic
.005). Antismoking media exposure specifications are
recall of specific campaign, (c) prompted recall of sp
“truth” and confirmed awareness of “Think. Don’t S

* Significant at p � .05.
** Significant at p � .01.
hen directly prompted, youth who indicated awareness of a
he truth campaign reported perceived smoking rates 1.6
ercentage points lower than youth who did not indicate
rompted recall (p � .03) (column c).

Our model using market-level truth campaign GRP data
o measure campaign exposure yielded similar results, sug-
esting that higher market-level doses of the campaign was
ssociated with lower perceived smoking prevalence (p �
01) (column d). This finding mirrors the reported associa-
ion between truth GRPs and youth smoking in Farrelly et
l. [23]. Although this model provides further evidence of
ruth campaign effects on perceived youth smoking preva-
ence, it also validates our results on self-reported measures
f truth exposure.

We did not find evidence of an association between the
DS campaign and perceived smoking prevalence. All
odel coefficients for the relationship between TDS and

erceived smoking prevalence were small and statistically
onsignificant.

iscussion

Our findings suggest that the truth campaign may be
ffective in correcting norms regarding youth smoking. Re-

association between exposure to anti-smoking

ation

b c d

–1.67* –1.58* –5.50**
.08 �.51 �.45

3.51** 2.99** 3.13**
�.10** �.04 �.08*
1.70** 1.98** 1.89**

�2.70** �3.60** �3.80**
7.76** 7.34** 7.83**
5.26** 4.02** 4.64**
.40 .08 �.37

2.12 2.49 3.09*
1.04 �.26 .70

�2.52* �3.05** �3.02**
1.33 .90 .62
3.43** 3.04** 3.38**
.92 .62 .23
.57** .35** .35**
.61 .73* .82**

8.22** 8.47** 8.01**
.09 .02 .04

�2.86 �2.18 �1.92

jointly statistically significant in each model (p �
firmed awareness of at least one ad, (b) unprompted
mpaign, and (d) market-level gross rating points for
ng the

pecific

–1.37*
�.73
3.24**

�.11**
1.92**
3.77**
7.85**
4.69**

�.39
3.05*
.68

3.11**
.54

3.42**
.19
.36**
.80**

8.01**
.03

2.04

h were
(a) con

ecific ca
moke.”
listic norms may be implicitly reinforced by the cam-
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aign’s strategy to associate images of rebelliousness
attributes usually associated with smoking) with indepen-
ence from the tobacco industry, offering a model of alter-
ative perceptions. This approach is consistent with social
orms theory, which holds that norms corrections are gen-
rated by providing information without using directive
essages that tell youth what to do [13]. Rebelliousness is

lso often looked upon favorably by youth. Youth portrayed
n truth ads are never shown to smoke, which may reinforce
he notion that youth who resemble those in truth ads do not
ecessarily smoke.

These findings might also be understood under cognitive
issonance theory, which outlines the determinants of per-
eptions and what happens when perceptions are chal-
enged. According to Festinger [37], cognitive dissonance is
n uncomfortable feeling that arises when persons find
hemselves engaging in behaviors or holding opinions that
ontradict reality. This feeling then motivates a change in
rior misperceptions for purposes of lessening dissonance.
y portraying risk-taking youth, the truth campaign may
reate a moderate level of dissonance among its viewers in
ssociating images of rebelliousness with independence
rom the tobacco industry. By associating these images with
obacco industry independence, the campaign may chal-
enge the misperception that risk-taking youth smoke at
igh rates.

We did not find significant associations between expo-
ure to the TDS campaign and perceived youth smoking
revalence. Youth portrayed in TDS advertisements are
ypically “role model” teenagers who discuss their reasons
or not smoking and appear to have a commitment not to
moke. This portrayal is consistent with the expectation that
ow-sensation seeking youth are less likely to smoke, which
s in line with common perceptions about the prevalence of
moking among these youth. Therefore, it is possible that
he TDS campaign generated comparatively lower levels of
issonance in regard to social norms about youth smoking,
esulting in little association with perceived smoking prev-
lence.

As noted earlier, perceived smoking prevalence has been
hown to be predictive of smoking in both longitudinal and
ross-sectional studies [10–12]. Siegel and Biener [21] sug-
ested that the effects of a Massachusetts smoking preven-
ion campaign on smoking initiation among youth may have
een partially mediated by the campaign’s effects on per-
eived smoking prevalence. Given recent findings on the
ssociation between the truth campaign and smoking behav-
ors [23], our results are consistent with this interpretation.
ecause telephone surveys are ill-suited for measuring

moking prevalence, due to underreporting, we could not
est this hypothesis with more complex analytic techniques,
uch as structural equation modeling.

Our study is limited by the cross-sectional design with

elf-reported measures of awareness, which are susceptible o
o selective attention bias, whereby respondents who have
re-existing lower levels of perceived smoking prevalence
ay be more likely to recall the campaign. Results from our
odels using market-level GRP data, however, suggest that

ur findings are not biased by selective attention. Unlike
elf-reported measures of exposure, market-level GRPs are
xogenous to individual-level characteristics and therefore
re uncorrelated with pre-existing perceived smoking.

A second potential caveat to our findings is modest effect
izes. There are a number of factors that make modest effect
izes expected in this study. The LMTS sample included
ignificant oversampling of underrepresented racial/ethnic
roups. This leads to higher design effects and lower effec-
ive sample sizes. Our models also include an extensive set
f covariates to control for as many confounding influences
s possible, including state fixed effects, which may further
educe estimated effect sizes.

Another limitation is the potential for endogeneity
mong model covariates, which could lead to biased esti-
ates of truth campaign effects. To assess the potential for

ndogeneity bias, we estimated a model using truth GRPs as
he campaign exposure variable and included only covari-
tes for exogenous factors–age, race, gender, media market
ncome and education, and state dummy variables. All po-
entially endogenous variables were excluded from this
odel. Findings from this model were not significantly

ifferent from those reported under specification (d) in Ta-
le 2, suggesting that the estimated campaign effects are not
ensitive to the inclusion/exclusion of potentially endoge-
ous independent variables.

Finally, declining response rates over time are a potential
oncern. Although declining response rates are well docu-
ented for telephone data collection, we do not believe this

iases our results. With the exception of the last two waves
f LMTS, each survey achieved near or above 50% re-
ponse rates. Furthermore, the unweighted sample charac-
eristics are virtually identical across all survey waves, sug-
esting the sample has not changed over time. Finally, our
ain analytic findings are unchanged when our models are

stimated using only the first six waves of data, excluding
he last two waves with lower response rates.

In summary, our study provides evidence of the po-
ential impact of anti-smoking campaigns on perceived
eer smoking prevalence, and highlights their value as
otentially effective interventions. These findings sug-
est the need for further analysis of perceived smoking
revalence as a possible mediator through which anti-
moking campaigns may work. More generally, our study
ighlights the importance of considering perceived smoking
s part of a message strategy for creating realistic percep-
ions about smoking, as well as prudence in measuring
erceived smoking prevalence as an intermediate evaluation

utcome.
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