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Cigarette smoking remains the leading cause of
preventable death in the United States. State
tobacco control programs rely heavily on paid
television advertising to promote tobacco con-
trol messages, with the goals of influencing
attitudes and beliefs about tobacco use, and
reducing population smoking. The California
Tobacco Control Program, launched in 1990,
is the largest and longest-running state-spon-
sored antismoking media campaign in the
United States.1Massachusetts introduced a cam-
paign in 1994, Arizona in 1997, and Oregon
and Florida in 1998.2,3 Between 1998 and
2002, at least 30 other states started antismok-
ing media campaigns. Cigarette excise taxes and
earmarked funds from the 1998 Master Settle-
ment Agreement (MSA) have financed the
majority of such campaigns4; in recent years,
however, many of these state campaigns have
been significantly cut, or even eliminated. The
American Recovery and Reinvestment Act of
2009 allocated $650 million toward the Com-
munities Putting Prevention to Work initiatives,
many of which included significant tobacco
control media campaigns.5 This recent infusion
of funding represents the largest expansion of
state and regional tobacco control media cam-
paigns since 1998. In addition, the US Food and
Drug Administration has announced its own
sizable tobacco control media campaign sched-
uled in 2012.6

State-sponsored antitobacco advertisements
are not the only smoking-related messages seen
on television in the United States in recent
years. Since 1996, when nicotine replacement
therapies were approved for over-the-counter
distribution, pharmaceutical companies have
used television advertising extensively to pro-
mote smoking cessation aids.7 Also as a result
of the MSA, the American Legacy Foundation
(Legacy) was formed in 1999, and in 2000
introduced “truth,” its national antismoking

advertising campaign. In addition, Philip Morris
and Lorillard each launched media campaigns in
1998, which included television advertising with
putatively antismoking messages.8

Early evidence has suggested that public
investments in antismoking media campaigns
contributed to reductions in smoking among
youths.9 Research on the relationship between
antismoking advertisements and adult smoking
behavior is encouraging but less conclusive.4,10

Most studies have focused on individual media
campaigns within a single state or country, and
have not controlled for other smoking-related
advertising or other tobacco control policies,
such as cigarette excise taxes or clean indoor air
regulations, which also influence smoking.11 For
example, a recent Australian study showed that
higher levels of televised antismoking advertising
was associated with reduced adult smoking,

with control for important concurrent tobacco
control policies.12 One multistate study of the
relationship between antismoking advertise-
ments and adult smoking in the United States
showed that smokers with higher levels of
awareness of antismokingmedia campaigns were
more likely to quit, even after control for other
tobacco control policies in the 9 states studied.13

However, that study did not explore the impact
of other antitobacco or cessation-related adver-
tising, such as Legacy’s truth campaign or ad-
vertisements for pharmaceutical cessation
aids. Adults in the United States received sub-
stantial levels of exposure to ads for pharma-
ceutical cessation aids, as well as to Legacy’s
predominantly youth-targeted antitobacco
media campaign.7 Exposure to either or both of
these smoking-related messages may therefore
have had important effects on adult smoking.

Objectives. We investigated whether state-sponsored antitobacco advertise-

ments are associated with reduced adult smoking, and interactions between

smoking-related advertising types.

Methods. We measured mean exposure to smoking-related advertisements

with television ratings for the top-75 US media markets from 1999 to 2007. We

combined these data with individual-level Current Population Surveys Tobacco

Use Supplement data and state tobacco control policy data.

Results. Higher exposure to state-sponsored, Legacy, and pharmaceutical

advertisements was associated with less smoking; higher exposure to tobacco

industry advertisements was associated with more smoking. Higher exposure to

state- and Legacy-sponsored advertisements was positively associated with

intentions to quit and having made a past-year quit attempt; higher exposure to

ads for pharmaceutical cessation aids was negatively associated with having

made a quit attempt. There was a significant negative interaction between state-

and Legacy-sponsored advertisements.

Conclusions. Exposure to state-sponsored advertisements was far below

Centers for Disease Control and Prevention–recommended best practices. The

significant negative relationships between antismoking advertising and adult

smoking provide strong evidence that tobacco-control media campaigns help

reduce adult smoking. The significant negative interaction between state- and

Legacy-sponsored advertising suggests that the campaigns reinforce one

another. (Am J Public Health. 2012;102:751–757. doi:10.2105/AJPH.2011.

300443)
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To date, there has been no research on the
relationship between smoking among US adults
and concurrent exposure to smoking-related
advertisements produced by various sponsors,
or potential interactions among advertising pro-
duced by various sponsors.

We examined the relationships between US
adults’ smoking behaviors and their exposure
to smoking-related television advertisements
sponsored by state health departments, the
American Legacy Foundation, tobacco compa-
nies, and pharmaceutical companies promoting
their cessation products. We hypothesized that
higher levels of exposure to state-sponsored
antitobacco advertisements would be associ-
ated with reduced smoking. Our models con-
trolled for individual characteristics, as well as
state tobacco control policies and, therefore,
overcame the limitations of previous research
on the effects of antismoking advertising on
smoking among adults.

METHODS

Commercial ratings data provided informa-
tion on mean audience exposure to all tobacco-
related advertising that appeared on any
Nielsen Monitor-Plus monitored network and
cable television distributors nationally and
for local spot, clearance, and syndication tele-
vision across the largest 75 US media markets
for 1999 through 2007. These 75 markets
accounted for 78% of US households.14 Ratings
for each commercial occurrence were aggregated
by market, month, year, and sponsor. Details of
the methodology used for obtaining and aggre-
gating the Nielsen data are reported elsewhere.15

Nielsen data provide individual ratings of
television programs obtained by monitoring
household audiences. Gross ratings points
(GRPs) measure the percentage of households
watching a program or advertisement in a
media market over a specified time interval.
For example, an advertisement with 80 GRPs
per month is estimated to have been seen 1
time per month on average by 80% of the
television households in that media market.
We scaled the GRP data by 100; thus, we could
offer an interpretation of the average number
of exposures per person (0.80 for the example
in this paragraph).

Data on individual characteristics and
smoking behavior were obtained from the

1998---1999, 2000, 2001---2002, 2003, and
2006---2007 waves of the Tobacco Use Sup-
plements of the Current Population Surveys
(TUS-CPS). These are cross-sectional surveys,
which provide the largest and most compre-
hensive data on smoking behavior among
adults in the United States for the years they
were administered. The TUS-CPS samples
approximately 56 000 households per month
per wave. Approximately 70% of respon-
dents were surveyed by telephone, and 30%
completed in-person interviews. We used
self-respondent data (about 40% of respon-
dents were self-respondents) because key
outcome and control variables were not
available on the proxy form. We conducted
sensitivity analyses to compare smoking
status between proxy and self-report respon-
dents, and we observed no significant dif-
ferences. Details on sampling methodology
and response rates are available elsewhere.16

We calculated the average real price per
pack of cigarettes by state and year with in-
formation from The Tax Burden on Tobacco17

and the US Bureau of Labor Statistics Consumer
Price Index.18 A smoke-free air (SFA) index
measured the strength of protection for schools
(public and private), recreational facilities, cul-
tural facilities, shopping malls, private work
sites, public transit, restaurants, and health care
facilities; points were subtracted for state SFA
preemption laws.19

Measures and Analysis

We analyzed separate models for each of the
following dependent variables:

1. Smoking status: Current smokers responded
“yes” to the question “Have you smoked at
least 100 cigarettes in your entire life?” and
answered either “every day” or “some days”
to the question “Do you now smoke every
day, some days, or not at all?”

2. Intentions to quit smoking: We defined
current smokers as having serious intentions
to quit smoking if they responded “yes” to
the question “Are you planning to quit in the
next 30 days?”

3. Quit attempt in past year: Because the
wording of the question probing quit at-
tempts slightly changed in 2003, we classi-
fied current smokers from the1999 through
2002 TUS-CPS waves as having made

a quit attempt in the past year if they re-
sponded “yes” to the question “During the
past 12 months, have you stopped smoking
for one day or longer because you were
trying to quit smoking?” For respondents to
the 2003 through 2007 TUS-CPS waves,
we classified some-day smokers who
smoked less than 12 of the past 30 days and
responded affirmatively to the question
“During the past 12 months, have you tried
to quit smoking completely?” as having
made a quit attempt in the past year. We
also classified every-day smokers and some-
day smokers who smoked 12 or more of the
past 30 days and answered affirmatively
to the question “During the past 12 months,
have you stopped smoking for one day or
longer because you were trying to quit
smoking?” as having made a quit attempt
in the past year.

4. Average daily cigarette consumption: We
calculated average daily cigarette consump-
tion by using every-day smokers’ response to
the question “On the average, about how
many cigarettes do you now smoke each
day?” For some-day smokers, we calculated
a daily average by multiplying number of
days per month they smoked and their
answer to the question “On the days that you
smoke, about how many cigarettes do you
now smoke?” then dividing this value by 30.

Independent variables. We calculated mea-
sures of exposure to each of the 4 categories of
smoking-related television advertisements for
each respondent based on the survey date
and media market in which they resided. Our
exposure measure represents total exposure
over 4 months before an individual’s survey
date, giving the greatest weight to more recent
exposure.20 We used a slight variation of this
exposure measure for our analyses of quit
attempts, summing exposure over the past 12
months so that the period of observation corre-
sponded to the 12-month time frame in the
survey question about quit attempts. We merged
the Nielsen ratings data with the individual-level
TUS-CPS data by survey date and state and
county Federal Information Processing Stan-
dards codes.21

Control variables. All models included the
following individual-level control variables
known to be associated with smoking by
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adults22,23: gender, race/ethnicity, age, educa-
tion, marital status, employment status, region of
residence, and a linear time-trend variable, which
controlled for secular trends in smoking preva-
lence that may be unrelated to the variables of
interest. Our models also included a quadratic
age term (age2) to account for the increasing
probability of smoking as age increases, up to age
45 years approximately, and the diminishing
influence of age on the probability of smoking
after that. We included the following state-level
tobacco policy variables, which have been shown
to be significantly associated with smoking by
adults24: average real price per pack of cigarettes
at the year of survey, and an index measuring the
strictness of SFA laws in the state at the year of
survey. We also included a state-level measure
of the adult population smoking prevalence in
1998 as an indicator of population tobacco
milieu before the start of the analysis period.25

We merged the state-level data with the individual-
level TUS-CPS data, by state and year of survey.

Analyses

We estimated logistic regression models for
the dichotomous outcomes. To account for
overdispersion in cigarette consumption
among current smokers, we estimated a nega-
tive binomial model. In each model, we tested
for interactions between exposure to state-
and Legacy-sponsored ads, state-sponsored and
pharmaceutical company ads, and state- and
tobacco industry---sponsored ads. Because of the
relatively high correlations between our mea-
sures of state-sponsored antitobacco television
advertising and the other tobacco control policy
variables, we tested the robustness of our
models by estimating each model with and
without both of the tobacco control policy vari-
ables and the 1998 state-level smoking preva-
lence values. In addition, we estimated each
model with and without each of the tobacco
control policy variables and the smoking prev-
alence variable individually. Finally, we also
estimated each model with a 12-month sum of
exposure to each type of smoking-related ad-
vertising. We used SAS version 9.2 (SAS In-
stitute, Cary, NC) for all analyses.

RESULTS

After we retained only cases with data for
at least 1 outcome, 433 232 respondents

remained in the analytical sample. Table 1
summarizes the characteristics of these re-
spondents, along with measures of ad exposure
and state policy variables. Approximately
20% of the sample were current smokers, with
about three quarters of these reporting that
they smoked every day. Among current
smokers, approximately 18% reported an in-
tention to quit in the next 30 days, and the
mean number of cigarettes per day was ap-
proximately 15.

Pharmaceutical and tobacco industry ad-
vertising dominated that of states or the
American Legacy Foundation. Over the 8 years
described by our data, the national average
of our recency-weighted sum of 4 months of
exposure was 15.52 for pharmaceutical cessa-
tion aids and 10.78 for tobacco industry---
sponsored ads compared with 4.21 for state-
sponsored ads and 3.42 for Legacy ads.

Figure 1 illustrates the trends in national
average monthly exposure levels for each
type of tobacco-related advertising for 1999
through 2006.

Table 2 presents the results of multivariate
models relating exposure to smoking-related
advertising and the probability of (1) being
a current smoker, compared with non---current
smokers (never smokers or former smokers),
(2) current smokers’ intention to quit smoking
in the next 30 days, (3) current smokers’ report
of having made a quit attempt in the past
12 months, and (4) amount smoked among
current smokers.

Our models showed that higher levels of
exposure to state-sponsored antitobacco ad-
vertisements were associated with a lower
probability of being a current smoker. Each
incremental increase of approximately 10
exposures over 4 months was associated with
a 2.6% reduction in the odds of being a current
smoker, with all other variables held constant.
In a similar way, higher levels of exposure
to Legacy-sponsored and pharmaceutical com-
pany advertisements were also associated with
a lower probability of being a current smoker.
By contrast, higher exposure to tobacco in-
dustry---sponsored advertising was positively
associated with smoking—an average 4% in-
crease in the odds of being a smoker for each
increase of approximately 10 exposures over
4 months. Our substantive results were robust
to the exclusion of both, or either, tobacco

control policy variables and the 1998 state
smoking prevalence variable, as well as to the
choice of exposure measure.

Higher levels of exposure to state- and
Legacy-sponsored antitobacco advertise-
ments were positively associated with current
smokers’ intention to quit. Exposure to adver-
tisements for pharmaceutical cessation aids was
unrelated to quitting intentions, but exposure
to tobacco industry---sponsored advertising was
positively associated with intention to quit
smoking. Exposure to state-sponsored adver-
tisements was unrelated to having made a
quit attempt in the past 12 months, but expo-
sure to Legacy-sponsored advertisements was
positively associated with quit attempts. By
contrast, exposure to advertisements for phar-
maceutical cessation aids and tobacco indus-
try---sponsored advertisements was negatively
associated with quit attempts. None of the
campaigns was associated with the amount
smoked by current smokers.

Our analyses showed no significant inter-
actions between advertising sponsored by
states and pharmaceutical companies, or for
state- and tobacco industry---sponsored adver-
tisements. Figure 2 illustrates the significant
negative interaction between state- and Legacy-
sponsored advertising (P= .05); the 4 lines
represent the minimum, 25%, 50%, and 75%
of the range of Legacy exposure; at lower levels
of exposure to Legacy advertisements, the
negative relationship between the probability
of being a current smoker and exposure to
state-sponsored advertisements was flatter than
it was when levels of exposure to Legacy
advertisements were higher.

DISCUSSION

Our models showed a significant negative
relationship among US adults between expo-
sure to state- and Legacy-sponsored antito-
bacco television advertising and the probability
of being a smoker. Although the odds ratios for
the relationship between exposure to anti-
smoking advertising and adult smoking be-
haviors were smaller than those observed in
similar analyses of youths,9 the effects were
robust and important on a public health level.
Furthermore, the relationship we observed was
comparable to that found in other studies of
exposure to antismoking media and smoking
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among adults.12,13 Previous work has shown that
each of these campaigns helps reduce smoking
among youths,9,26 but the current study provides
the strongest evidence to date that tobacco
control media contribute to reductions in adult
smoking in the United States.

Between 1999 and 2007, the average level
of exposure to state-sponsored antismoking
advertising was approximately 4.2 ads per
4-month period, but the median level was
0.76; both of these measures reflect levels far
below the CDC’s Best Practices recommen-
dations.27 If states had followed the CDC rec-
ommendations and increased their campaigns by
8 to 10 exposures per 4-month period, bringing
the average to 10 to 12 exposures, our results
suggest that the odds of being a smoker would
have been reduced by approximately 2.1%.
When we used the 2007 population and policy
variable averages in our models, this reduction
translated to approximately 640 000 fewer
smokers for a 4-month period of observation.

Our results also provided evidence that
exposure to state- and Legacy-sponsored ad-
vertisements is associated with a higher like-
lihood of intending to quit, and that exposure
to the Legacy-sponsored advertisements was
associated with a higher probability of current
smokers having made a quit attempt in the
past year. Hyland et al. found comparable
effects of televised tobacco control advertise-
ments and adult smoking cessation.13 Our find-
ings are also consistent with recent research from
Australia, which showed that higher levels of
recent exposure to tobacco control advertising
were positively associated with quit attempts.28

Although our research suggested that expo-
sure to advertisements for pharmaceutical ces-
sation aids is negatively associated with the
probability of being a smoker, it is notable that
our models also showed that such exposure
was unrelated to current smokers’ intentions to
quit smoking, and negatively associated with
quit attempts. There has been relatively little
research on the relationship between advertis-
ing for cessation aids and quitting behavior.
Wakefield et al. have shown that, in Australia,
exposure to advertisements for nicotine re-
placement therapies was unrelated to quit
attempts.12,28 Tauras et al.29 showed that
higher exposure to ads for nicotine replacement
patches was positively associated with per cap-
ita sales of these products, but there was no

TABLE 1—Summary Statistics of Nielsen Ratings, Individual Data, and State Tobacco

Control Policy Data: United States, 1999–2007

Outcome Variables Mean 6SD, No. (%), or Mean (Median; Range)

No. of cigarettes/da 14.64 610.44

Smoking status

Current smokers 87 961 (20.30)

Nonsmokers 345 271 (79.70)

Intend to quit in the next 30 d

Yes 12 040 (18.31)

No 53 707 (81.69)

Quit attempt in the past 12 mo

Yes 26 699 (42.17)

No 36 617 (57.83)

Antismoking TV advertising (GRPs/100)

State 4.21 (0.76; 0–46.55)

Legacy 3.42 (2.91; 0–17.97)

Pharmaceutical 15.52 (13.99; 1.55–37.38)

Tobacco industry 10.78 (8.15; 1.82–39.26)

Tobacco control policies

Cigarette price per pack, $ 1.95 60.33

SFA score with preemption 11.53 610.03

Cigarette use in 1998, % 22.88 62.89

Individual-level covariates

Age, y 41.48 614.49

Race/ethnicity

White 309 802 (71.51)

American Indian/Alaska Native 2461 (0.57)

Asian/Pacific Islander/Hawaiian 18 929 (4.37)

Hispanic 50 476 (11.65)

Black 49 359 (11.39)

Others 2205 (0.51)

Education

< 12th grade 69 118 (15.95)

High school graduate or GED 122 803 (28.35)

Some college or associate’s degree 117 407 (27.10)

Bachelor’s, master’s, professional degree, or doctorate 123 904 (28.60)

Gender

Male 188 000 (43.39)

Female 245 232 (56.61)

Marital status

Married 236 631 (54.62)

Widowed, divorced, or separated 77 058 (17.79)

Never married 119 543 (27.59)

Employment, work area

Full-time, indoor 208 047 (48.02)

Part-time, indoor 53 413 (12.33)

Part- and full-time, home 26 044 (6.01)

Part- and full-time, outdoor 6292 (1.45)

Not in labor force 121 626 (28.07)

Unemployed 17 810 (4.11)

Continued
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significant relationship between ads for nicotine
gum and sales.

Our analyses did not differentiate between
advertisements for different cessation products,
and therefore may have masked the effects
of advertisements for specific cessation prod-
ucts on quitting intentions. The significant
negative relationship we found between expo-
sure to advertisements for pharmaceutical
cessation aids and having made a quit attempt
in the past year supports a hypothesis that
these products may provide smokers with
a rationale for putting off quitting. Bolton
et al. showed in an experimental setting that

exposure to ads for pharmaceutical cessation
aids was associated with increased smoking—
a boomerang effect that the authors explained
by suggesting that cessation aids may act as
a “get out of jail free” card, encouraging
smoking by conveying a message that the
cessation products minimize the smokers’
risk of long-term addiction.30

In contrast with the desirable effects for
advertisements sponsored by states and the
American Legacy Foundation, our models
showed that higher exposure to tobacco in-
dustry---sponsored advertising was associated
with a significant increase in the probability

of being a smoker. These are the first ana-
lyses of the effects of the tobacco industry---
sponsored advertising on smoking among
adults. The tobacco industry---sponsored ad-
vertisements included in our analyses encom-
passed youth-prevention, parent-targeted and
corporate responsibility messages. Although
each type of advertisement promoted a slightly
different message and targeted a different
audience, it can be argued that, collectively,
these advertisements were part of the indus-
try’s broader efforts to enhance their corporate
image and credibility.8,31 Others have found
that, among youths, such advertisements were
associated with more favorable attitudes toward
the industry. Furthermore, research among
youths found that higher levels of exposure to
tobacco industry advertising were associated
with lower perceived harm from smoking,
stronger approval of smoking, stronger intentions
to smoke in the future, and increased probability
of smoking.32 Although the tobacco industry
currently sponsors no major television advertis-
ing campaigns, the robustness of the positive
association between tobacco industry---sponsored
advertising and increased smoking across
adults and youths suggests that extreme caution
is warranted if the tobacco industry offers
any other measures that putatively promote
prevention.

Our models of the interactions between
smoking-related advertising suggest that expo-
sure to Legacy-sponsored advertisements
strengthens the effects of state-sponsored
advertisements on reducing adult smoking
prevalence. These results provide the first
evidence that antitobacco advertising spon-
sored by the largest public health organizations
in the United States have both independent
and complementary effects. This finding is
consistent with the theory of media priming,
whereby exposure to one message can
increase the salience of another related
message.33

There are limitations to our analyses and
their interpretation. Our use of cross-sectional
data allows us to report associations, but not to
make direct causal inferences. Also, we were
unable to categorically reject the hypothesis
that an unmeasured factor related to both
smoking behavior and exposure to antismoking
advertising better explains the relationships
observed in our models. However, by including

TABLE 1—Continued

Region

South 135 039 (31.17)

Midwest 100 934 (23.30)

Northeast 95 276 (21.99)

West 101 983 (23.54)

Notes. GED = general equivalency diploma; GRPs = gross ratings points; SFA = smoke-free air index. The sample size was n =
433 232.
aAmong current smokers.

FIGURE 1—US annual average smoking-related television advertising exposure levels, by

sponsor: 1999–2007.
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important control variables, we believe it is
unlikely we misrepresented the relationships
between exposure to antismoking advertising
and smoking among adults. In addition, our
results reflect the relationships between the

mean exposure to tobacco-related advertise-
ment for each media market and individual
smoking behaviors; individuals may have ac-
tually seen many more or fewer of such
advertisements. Finally, very few respondents

to the TUS-CPS lived in media markets with
very high levels of exposure to state-sponsored
antismoking advertising; had there been a
larger number of respondents in such areas,
further exploration of the relationship between
intensive exposure to state-sponsored anti-
smoking advertisements and adult smoking
behaviors might have been possible. More
research is needed to better understand and
model whether there are threshold or ceiling
effects for smoking-related advertising.

Despite the limitations, this study repre-
sents the most comprehensive exploration to
date of the relationship between smoking-
related advertising and adult smoking be-
havior. Our findings suggest that the recent
significant increases in funding for tobacco
control media campaigns may contribute to
meaningful reductions in smoking among US
adults. j
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TABLE 2—Odds Ratios of Smoking Status and Intention to Quit, and Parameter Estimates of the Number of Cigarettes per Day:

United States, 1999–2007.

Variablesa
Current Smokers Versus

Noncurrent (n = 433 232), ORb (P)

Intention to Quit, Yes Versus No

(n = 65 747), ORb (P)

Quit Attempt, Yes Versus No

(n = 63 316), ORc (P)

Number of Cigarettes per Day

(n = 67 700), Bd (P)

GRP of antismoking TV ads

State 0.974 (< .001) 1.046 (.006) 0.998 (.392) 0.0032 (.505)

Legacy 0.962 (.003) 1.110 (.003) 1.019 (.043) –0.0024 (.807)

Pharmaceutical 0.967 (< .001) 1.022 (.227) 0.975 (< .001) –0.0074 (.139)

Tobacco industry 1.039 (< .001) 1.093 (.013) 0.992 (.007) –0.0153 (.127)

Cigarette price per pack ($1 increments) 0.945 (.002) 1.121 (.01) 1.121 (.003) –0.0631 (< .001)

SFA score with preemption 0.998 (.002) 1.001 (.39) 1.002 (.132) 0.0002 (.492)

Cigarette use in 1998 (1% increments) 1.024 (< .001) 0.982 (< .001) 0.979 (< .001) 0.0159 (< .001)

Notes. GRP = gross ratings points; OR = odds ratio; SFA = smoke-free air index.
aCovariates not shown in this table are age, age-squared, time, race, education, gender, marital status, employment and work area, and region.
bORs are estimated for 10 recency-weighted exposures for 4 months before the date of Tobacco Use Supplements of the Current Population Surveys.
cORs estimated for 10 unweighted exposures for 12 months before the date of Tobacco Use Supplements of the Current Population Surveys.
dParameter estimates are from the negative binomial regression model for 10 recency-weighted exposures for 4 months before the survey.

Note. The relationship between exposure levels for state-sponsored ads and smoking status varies by the amount of exposure

to Legacy-sponsored ads:

FIGURE 2—Interaction effect for state- and Legacy-sponsored advertisements United States,

1999–2007.
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