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Abstract

Introduction: Anti-tobacco media campaigns can prevent youth smoking, but there is little research on how adult-targeted campaigns affect
youth. We investigated the association between the Tips From Former Smokers (Tips) campaign and youth smoking behaviors and anti-tobacco
attitudes, and variation by sex, race and/or ethnicity, or socioeconomic status.

Aims and Methods: \We used data from the monitoring of the future study, a nationally representative survey on 8th, 10th, and 12th graders,
from 2013-2015. Quartiles of Tips gross rating points (GRPs) were used to estimate exposure. Youth smoking behavior outcomes included
smoking prevalence, initiation, and susceptibility. The anti-tobacco attitude outcomes included the extent that anti-tobacco ads made participants
(1) less favorable towards smoking or (2) less likely to smoke cigarettes. Modified Poisson regression models estimated average marginal
effects; separate additive interactions between Tips GRP exposure and sex, race and/or ethnicity, parents’ highest education, and college plans
(12th graders only) were used to test for effect modification.

Results: Tips GRPs were not associated with smoking behaviors within any grade. However, 12th graders in the highest quartile of Tips had a
7.0 percentage point higher probability (95% Cl = 0.023-0.116) of responding that anti-tobacco ads made them less likely to smoke. Tips GRPs
were associated with a lower probability of past 30-day smoking prevalence among 10th grade females, but not males (joint P-value = .002). No
additional statistically significant interactions were found for any other outcomes for any grade.

Conclusions: This study revealed the potential for adult-targeted campaigns to increase youth's anti-smoking attitudes, but campaign exposure
was not associated with smoking behaviors.

Implications: Few studies have examined the potential for anti-smoking media campaigns to influence audiences outside their targeted au-
dience. In this study, we show the potential for adult-targeted campaigns to impact youth and suggest that Tips exposure may promote anti-
smoking attitudes among youth.

Introduction Furthermore, some studies have shown that campaign effec-
tiveness may vary across grade, sex, race and/or ethnicity, or
socioeconomic status (SES) and may ultimately be effective at
reducing youth smoking disparities.'>"'4

Media campaigns can also influence nontargeted audiences,
such as the influence of adult-targeted anti-tobacco media
campaigns on youth smoking behaviors."*** A study on
adolescents’ perceptions of the adult-targeted Australian
National Tobacco Campaign showed that 85% of adolescents

Most people who smoke cigarettes initiate use prior to the age
of 18 years, and, as such, broad reaching interventions that
target youth smoking may be more impactful at reducing the
overall rate of smoking in the population.'? Youth-targeted
anti-tobacco media campaigns such as The Real Cost, Truth,
and other state sponsored anti-tobacco media campaigns
have been effective at reducing youth smoking behaviors,

while also increasing awareness of the negative effects of found. th ) 0 b | 4 53% of
tobacco use.’* Similarly, these same media campaigns have ound the campaign relevant to themselves, an ° 0

been effective at promoting anti-tobacco attitudes,” which those who s_rnoked _1nd11c7ated that the campalgn motl.vatf?d
is linked to reduced smoking susceptibility and initiation.!®! them to quit smoking."” Furthermore, multiple studies in
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the United States, Australia, and Britain have reported that
adolescents have a higher aided recall of adult-targeted media
campaigns'>'® and were more likely to remember and highly
rate adult-targeted anti-tobacco media campaigns!'® compared
to even some youth-targeted media campaigns. In particular,
one study found that advertisements that employ emotional,
graphic, or visceral themes and the use of messaging related to
the lifelong effects of tobacco use had the greatest impact on
youth recall and approval.'®!*?° Taken together, these studies
suggest that adult-directed anti-tobacco media campaigns
may influence youth as a secondary audience. However, the
majority of the studies described above did not explore the
association between exposure to adult-targeted anti-tobacco
media campaigns and youth smoking behaviors.

One particular adult-targeted anti-tobacco media cam-
paign that may have a potential impact on youth smoking
is the Centers for Disease Control and Prevention’s (CDC)
Tips from Former Smokers media campaign (Tips).'®*' Tips
uses first-person narratives of the permanent, debilitating
health consequences of smoking to promote cessation and has
been deemed highly successful in evaluation studies.?>* In its
first year, Tips was estimated to have reached 78% of adults
who smoked and 74% of adults who did not smoke,** and
is attributed with at least 1.6 million quit attempts, 100 000
permanent quits,”* and increased knowledge of tobacco-
related health conditions.?® However, evidence of how the
association between Tips and tobacco use varies across rele-
vant sociodemographic characteristics, such as sex, race and/
or ethnicity, or socioeconomic status (SES), are either lacking
or inconsistent.?*27:28

Despite extensive research highlighting that youth are
exposed to Tips media campaigns,'>!® there is less evidence on
its association with youth smoking behaviors. However, one
such study showed that aided recall of Tips advertisements
was associated with increased quit intentions and lower sus-
ceptibility to smoking among adolescents.?' Given Tips’ vis-
ceral themes and widespread reach,?? there is potential for
the positive impacts of Tips exposure on smoking behaviors
to extend beyond their targeted audience of adults to youth.

In the current study, we used Monitoring the Future (MTF),?
a nationally representative sample of youth from 2013-2013,
to assess associations between Tips media campaign and
youth smoking behaviors and anti-tobacco attitudes. Second,
we tested for effect modification of these associations by sex,
race and/or ethnicity, and SES. This study can help elucidate
the potential impact of adult-targeted campaigns in reducing
smoking behaviors and related disparities among youth.

Methods

Sample

The MTF study is a nationally representative survey of 8th,
10th and 12th graders in the United States.” We utilized
repeated cross-sectional data from 2013-2015. Because
questions vary across subsets of randomly distributed survey
forms, specific analytic samples for each grade and outcome
vary and are reported for each analysis.

Youth Smoking Behavior Outcomes

We examined four smoking behavior outcomes: past 30-day
smoking prevalence, smoking susceptibility, first cigarette
initiation, and daily smoking initiation. We examined past
30-day smoking prevalence (defined as yes or no) among
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all respondents. Smoking susceptibility (defined as intent to
smoke in the next 5 years versus definitely will not smoke)
was measured among respondents who never smoked. First
smoking initiation (defined as yes or no) was measured
among respondents who never smoked prior to their current
grade. Respondents were asked “when did you smoke your
first cigarette?” and answered never or the grade when they
initiated their first cigarette smoking. Among respondents
who had never smoked daily prior to their current grade,
daily smoking initiation (defined as yes or no) was examined.
Respondents were asked “when did you smoke cigarettes on
a daily basis?” and answered never or the grade when they
initiated daily smoking.

Anti-tobacco Attitude Outcomes

In addition to smoking behavior outcomes, we also assessed
two relevant anti-tobacco attitude outcomes. A subset of
participants were randomly assigned to data collection forms
with these two questions: “To what extent do you think
such (anti-tobacco) ads on TV, radio, and billboards or in
magazines and newspapers have made you less favorable
toward smoking cigarettes?” and “To what extent do you
think such (anti-tobacco) ads on TV, radio, and billboards
or in magazines and newspapers have made you less likely
to smoke cigarettes?” Responses included “not at all,” “to a
little extent,” “to some extent,” “to a great extent,” or “to a
very great extent.” Both variables were dichotomized as some/
great/very great extent versus not at all/to a little extent.

2«

Media Exposure

Tips media campaign exposure was measured using gross ratings
points (GRPs) for the top 75 designated market areas (DMAs).
DMAs are divisions of counties used by Nielsen Media Research
to estimate household television ratings, and the top 75 are de-
termined based on the number of households with televisions
per DMA.3 The MTF sample used is limited to respondents
in these top 75 DMAs (78.6% of 8th graders, 83.3% of 10th
graders, and 79.8% of 12th graders were in the top 75 DMAEs).
GRPs are calculated as the percentage of the target audience
reached by the campaign multiplied by the average number
of exposures and represent the total ad campaign volume to a
target audience. GRP measures were divided by 100 to create an
exposure measure representative of average views per person.’!
We generated both a 4-month depreciated sum and a 12-month
non-depreciated sum of Tips campaign exposures®> and merged
them to survey data using the respondents’ school county
and month and year of survey completion. We used a quartile
form of the 4-month depreciated sum exposure to understand
the impact of the exposure on shorter-term outcomes, such as
smoking susceptibility in the next 5 years, past 30-day smoking
prevalence, and the attitude and belief outcomes. To allow for a
longer timeframe of potential exposure for the smoking initia-
tion outcomes, and because the outcomes are based on behavior
in the current grade with survey data collected in the spring, we
used a quartile form of the 12-month non-depreciated sum.’!
Depreciation calculations were consistent with the current liter-
ature base and depreciation values were set to 0.3.'33

We used quartiles of GRPs due to the non-linear effects
of campaign exposure on smoking outcomes. In previous
analyses of the relationship between GRPs and smoking
outcomes among youth, researchers found higher-order
effects of continuous GRPs for past 30-day smoking preva-
lence and smoking susceptibility.>® We also fitted higher-order
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polynomial models for our GRP exposure, and found a quad-
ratic association between continuous GRPs and smoking
susceptibility among 12th graders. To keep the exposure con-
sistent across all models and outcomes, we categorized GRPs
into quartiles, making the results more interpretable. This ap-
proach has also been used in previous analyses.** Distributions
of 4-month depreciated and 12-month non-depreciated Tips
GRPs for each grade are shown in Supplementary Appendix
Figures 2-7. Quartiles of Tips GRPs were based on the entire
study population.

Covariates

We adjusted for various respondent-level sociodemographic
factors: Sex (male or female), race and/or ethnicity (non-
Hispanic (NH) white, NH black, Hispanic, NH Asian, or an-
other race and/or ethnicity), highest educational attainment
for either parent (less than high school or high school grad-
uate, some college, or college graduate or higher), living ar-
rangement (neither mother nor father in household, lives with
mother, lives with father, lives with both parents), and high
school program type (college prep; general; vocational or
technical; other or don’t know). Among 8th and 10th graders,
the mother’s employment status was defined as not employed,
part time, or full time. Among 12th graders, the mother’s
employment status was defined as none, sometimes, most of
the time, or all of the time. Among 12th graders only, college
plans were defined as “definitely will,” “probably will,” and
“probably” or “definitely would not” plan to attend college
and used as proxy measures for SES.353¢ Additionally, for the
two anti-tobacco outcomes, we also adjusted for past 30-day
smoking prevalence.

We also adjusted for several county-level sociodemographic
variables (poverty rate, percent Hispanic population, percent
black population, percent college graduates among the popu-
lation age 25 years and older), state unemployment rate, av-
erage annual sale price per pack of 20 cigarettes (adjusted
to the 2016 dollar values using the Gross Domestic Product
Implicit Price Deflator?”), Census region (Midwest, Northeast,
South, West), and survey year. Percentage of the county pop-
ulation that was Hispanic and black, county poverty rate,
and percent of the county college graduates among the pop-
ulation age 25 years and older were obtained from the US
Census Bureau’s American Community Survey (ACS).*® The
Tax Burden on Tobacco was used for obtaining cigarette pack
sale prices.? For student respondents during the spring survey
period, cigarette pack sale prices were averaged between adja-
cent years to account for cigarette prices potentially changing
since last reported on November 1 of that year.*°

Statistical Analysis
Grade-stratified modified Poisson regression models*! were used
to examine the association between Tips exposure and each of
the six outcomes described above. Among all grades, effect
modification was assessed for each outcome using an interac-
tion between Tips exposure and either sex, race and/or ethnicity,
or parental education. Among 12th graders, we additionally
tested for interaction between Tips exposure and college plans.
Significance of each interaction was measured on the additive
scale using average marginal effects (AME)* and adjusted for
multiple testing using a false discovery rate of 5%.%

Analyses described in this study were performed using
Stata version 15.0. The complex survey design of MTF was
accounted for using strata, school cluster, and individual
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sample weights** and empirical variance estimators were used
to allow for overdispersion in Poisson regression models.

Multiple Imputation

To adjust for missing values, data used for analysis were
multiply imputed using sequential regression imputation
under the assumption of missing at random.* Ten datasets
were imputed separately by grade using imputation models
including the covariates described in Table 1. Additionally,
imputation models also adjusted for age, hours worked per
week, weekly earnings from a job, weekly earnings from
allowances or other sources, ever smoked, grade of smoking
a cigarette for the first time, grade of starting daily smoking,
>5 drinks in a row in the last 2 weeks, marijuana use in the
last 30 days, school type, anti-tobacco attitudes, and year of
survey administration.

Sensitivity Analyses

As sensitivity analyses, we reran all models using the complete
case data. Additionally, we repeated analyses using weights
that incorporated county-level clusters instead of school
clusters.

Results
Demographics
Descriptive statistics for the 8th, 10th, and 12th graders in
the past 30-day smoking prevalence sample for years 2013 to
2015 are provided in Table 1. The smoking prevalence sample
included 35 716 8th graders, 35 622 10th graders, and 31 869
12th graders (Table 1). The samples for the other smoking
behavior outcomes and anti-tobacco attitude outcomes are
subsets of the smoking prevalence samples; descriptive sta-
tistics, and sample sizes for the other outcomes can be found
in Supplementary Appendix Tables 1-4. The percentage of
respondents who reported past 30-day smoking prevalence
increased with grade (4.10%, 7.05%, 13.27% for 8th, 10th,
and 12th graders, respectively, Table 1), as did the first ciga-
rette initiation and daily smoking initiation (Supplementary
Appendix Tables 1-2). Five-year smoking susceptibility
and the two anti-tobacco attitude outcomes decreased with
grade (Supplementary Appendix Tables 3—4). The categorical
4-month depreciated Tips GRPs exposure were evenly distrib-
uted across the three grades (Table 1). The same was true for
the 5-year smoking susceptibility sample and the two anti-
tobacco attitude samples (Supplementary Appendix Tables
3-4) and for the 12-month non-depreciated Tips GRPs expo-
sure used for the first cigarette initiation and daily smoking
initiation samples (Supplementary Appendix Tables 1-2).
The majority of the smoking prevalence sample were fe-
male and NHwhite (Table 1), consistent across all grades.
For 8th and 10th grade participants in the sample, the ma-
jority of their mother’s employment status was full-time and
for 12th graders, the majority of their mothers were em-
ployed all of the time (Table 1). For all grades, the majority
of the sample respondents lived with both parents (Table
1). For 12th graders, nearly 60% of respondents responded
“yes, definitely” to their college plans (Table 1). The
sociodemographic patterns of the past 30-day smoking prev-
alence sample were consistent with the additional smoking
behavior outcomes (Supplementary Appendix Tables 1-3)
and the anti-tobacco attitude outcomes (Supplementary
Appendix Table 4).
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Table 1. Weighted descriptive statistics for all 8th, 10th, and 12th graders in 30-day smoking prevalence sample, monitoring the future, 2013-2015.

results shown are using imputed data (m = 10)

Sample for 30-day smoking prevalence

Grade 8 Grade 10 Grade 12

Unweighted N 35716 35622 31 869%
Variables Wt. % Wt. % Wt.
Past 30-day smoking prevalence

Yes 4.10% 7.05% 13.27%

No 95.90% 92.95% 86.73%
Race/ethnicity

non-Hispanic white 42.96% 53.81% 53.37%

non-Hispanic black 14.17% 12.26% 11.28%

Hispanic 24.57% 16.41% 19.19%

non-Hispanic Asian 4.69% 5.01% 4.40%

Another race/ethnicity 13.61% 12.52% 11.75%
Sex

Female 48.81% 49.28% 49.48%

Male 51.19% 50.72% 50.52%
Education, parents’ highest

<=High school 28.65% 25.38% 28.71%

Some college 14.94% 15.96% 19.97%

College or greater 56.41% 58.66% 51.32%
4-month depreciated

<25 percentile 20.23% 27.36% 26.03%

25-50 percentile 29.74% 25.28% 26.54%

50-75 percentile 27.25% 23.90% 20.98%

>75 percentile 22.78% 23.46% 26.45%
Living arrangement

Neither mother or father in household 3.76% 3.81% 5.73%

Lives with father 3.52% 3.94% 5.26%

Lives with mother 20.08% 18.47% 22.33%

Lives with father and mother 72.64% 73.77% 66.68%
Employment, mother’s current (grade 8/10)

Not employed 22.01% 22.63% —

Part time 19.00% 16.81% —

Full time 59.00% 60.55% —
Employment, mother’s current (grade 12)

None — — 14.27%

Sometimes — — 19.00%

Most of time — — 18.03%

All the time — — 48.70%
High school program

College prep. 35.33% 47.38% 50.24%

General 17.25% 24.68% 35.69%

Vocational/technical 5.14% 4.07% 3.54%

Other/do not know 42.28% 23.87% 10.54%
Census region

Northeast 18.61% 22.17% 19.45%

Midwest 21.42% 23.43% 22.29%

South 36.36% 29.01% 33.58%

West 23.62% 25.39% 24.68%
College plans (grade 12)

No, probably/definitely — — 16.95%

Yes, probably — — 23.32%
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Table 1. Continued

Sample for 30-day smoking prevalence

Grade 8 Grade 10 Grade 12
Unweighted N 35716 35622 31 869%
Variables Wt. % Wt. % Wt.

Yes, definitely — — 59.72%

State cigarette price (mean $ (SD), range) 6.46 (1.44),4.49-10.42 6.36 (1.35),4.49-10.42 6.48 (1.48),4.58-10.42
State unemployment (mean % (SD),range) 0.06 (0.01), 0.03-0.09 0.06 (0.01), 0.03-0.09 0.06 (0.01), 0.03-0.09
County poverty (mean % (SD), range) 0.15 (0.05), 0.05-0.38 0.15 (0.06), 0.04-0.37 0.15 (0.05), 0.04-0.31
County % black (mean % (SD), range) 0.12 (0.11), 0.00-0.63 0.13 (0.14), 0.00-0.59 0.11 (0.10), 0.00-0.48
County % Hispanic (mean % (SD), range) 0.19 (0.17), 0.00-0.66 0.16 (0.14), 0.00-0.57 0.20 (0.17), 0.00-0.66
County % college grad (age 25>) (mean % (SD), range) 0.31 (0.10), 0.09-0.60 0.31 (0.11), 0.10-0.73 0.30 (0.10), 0.10-0.60

SD: standard deviation, wt: weighted.

Main Effects Analysis: Youth Smoking Behaviors

We found no evidence of a statistically significant relationship
between Tips GRPs and smoking susceptibility, past 30-day
smoking, first cigarette initiation, or daily smoking initiation
among 8th, 10th, or 12th graders in adjusted models (Table 2).

Effect Modification Analysis by Sociodemographic
Factors: Youth Smoking Behaviors

After adjusting for multiple testing, we found statistically
significant interactions between Tips GRPs and sex among
10th graders only for past 30-day smoking prevalence (joint
P-value: .002, Supplementary Appendix Table 5). Specifically,
greater Tips GRPs were associated with a lower probability
of smoking in the past 30 days among 10th grade females
versus males (Figure 1). There was no evidence of any addi-
tional statistically significant interactions by sex, race and/or
ethnicity, parental education, or plans to attend college and
Tips GRPs for any other smoking behavior outcomes in any
other grade (Supplementary Appendix Table 5).

Main Effects Analysis: Anti-tobacco Attitudes
We found no association between Tips GRPs and reporting
that anti-tobacco ads, in general, made respondents less
likely to smoke a cigarette or less favorable towards smoking
among 8th and 10th graders in adjusted models (Table 3).
Among 12th graders, we found that higher Tips GRP expo-
sure was associated with a higher probability of responding that
anti-tobacco ads, in general, made them less likely to smoke in
the adjusted model (Table 3). Respondents in the 2nd, 3rd, and
highest quartiles of GRPs had a 0.5, 2.4, and 7.0 percentage
point increase, respectively, in the probability of responding that
anti-tobacco ads, in general, made them less likely to smoke rel-
ative to respondents with GRP exposure below the 25th percen-
tile (25th=50th percentile AME: 0.005, 95% CI: -0.042, 0.052;
50th-75th percentile AME: 0.024, 95% CI: -0.034, 0.082; 75th
percentile AME: 0.070, 95% CI: 0.023, 0.116) (Table 3).

Effect Modification Analysis by Sociodemographic
Factors: Anti-tobacco Attitudes

We found no evidence of any statistically significant interactions
by sex, race and/or ethnicity, parental education, or plans to

attend college and Tips GRPs for either of the anti-tobacco atti-
tude outcomes among 8th, 10th, or 12th graders after adjusting
for multiple testing (Supplementary Appendix Table 6).

Sensitivity Analyses

We conducted two sensitivity analyses to compare results
with the multiply imputed data described above: (1) re-
peating analyses using the complete case data, and (2) using
county-level clustering instead of school clustering with mul-
tiply imputed data. Results using the complete case data and
the county-level clusters were largely consistent with the
main results with respect to both statistical significance and
direction of effect (Supplementary Appendix Tables 7-20,
Supplementary Appendix Figure 1). The only differences of
note were that the joint P-value for the association between
Tips GRPs exposure and smoking susceptibility among
12th graders when accounting for county-level clustering
was statistically significant (P-value = .017) (Supplementary
Appendix Table 17). However, the magnitude and direction
of the trend remained consistent between the two results.

Additionally, we found a statistically significant interac-
tion between race and/or ethnicity and Tips GRPs for the two
anti-tobacco attitude outcomes, after adjusting for multiple
testing, among 10th graders only in the complete case data
(Supplementary Appendix Table 16), and found a statistically sig-
nificant interaction between race and/or ethnicity and Tips GRPs
among 10th graders for the less likely to smoke outcome when
accounting for county-level clustering (Supplementary Appendix
Table 20) after adjusting for multiple testing (Supplementary
Appendix Table 20). In our main results, these interactions were
statistically significant before adjusting for multiple testing, but
not after (Supplementary Appendix Table 6).

Discussion

Summary of Findings

Using a nationally representative sample of 8th, 10th, and
12th graders in the United States, we examined the potential
for the adult-targeted Tips media campaign to affect youth
smoking behaviors and anti-tobacco attitudes. We found that
among 12th graders only, Tips GRP exposure was positively
associated with reporting that anti-tobacco ads, in general,
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Table 2. Adjusted® Average Marginal Effects (AME) Change in Media Exposure (Tips) on Smoking Susceptibility, 30-day Smoking Prevalence, Daily
Smoking Initiation, and First Cigarette Initiation, Monitoring the Future, 2013-2015. Results Shown are Using Imputed Data (m = 10)

8th Graders 10th Graders 12th Graders

AME (95% CI) P-value AME (95% CI) P-value AME (95% CI) P-value
Smoking susceptibility 5 yrs
4-month depreciated (vs. < 25 percentile)
25-50 percentile  -0.005 (~0.043, 0.032) 880 0.002 (-0.029, 0.033) 476 ~0.029 (~0.055, -0.003) 105
50-75 percentile  -0.015 (~0.056, 0.026) 0.011 (~0.028, 0.050) ~0.024 (~0.056, 0.008)
>75 percentile ~0.004 (~0.042, 0.033) ~0.015 (~0.047, 0.018) ~0.002 (~0.029, 0.025)
N 10 352 9456 7208
Smoking prevalence
4-month depreciated (vs. < 25 percentile)
25-50 percentile 0.001 (-0.010, 0.012) 741 0.007 (-0.008, 0.021) 582 0.013 (<0.007, 0.032) 103
5075 percentile 0.006 (~0.007, 0.019) 0.000 (~0.015, 0.015) 0.023 (0.005, 0.041)
>75 percentile 0.004 (~0.009, 0.016) 0.006 (~0.008, 0.019) 0.010 (-0.006, 0.026)
N 35716 35622 31 869
Daily smoking initiation
12-month non-depreciated (vs. < 25 percentile)
25-50 percentile 0.000 (~0.006, 0.005) 936 0.002 (-0.003, 0.007) 793 ~0.005 (~0.014, 0.004) 506
50-75 percentile  -0.001 (~0.006, 0.003) 0.002 (~0.004, 0.007) 0.002 (~0.008, 0.012)
>75 percentile ~0.001 (~0.006, 0.004) ~0.001 (~0.006, 0.005) ~0.001 (-0.013, 0.011)
N 34913 33 944 14 535
First cigarette initiation
12-month non-depreciated (vs. <25 percentile)
25-50 percentile 0.004 (-0.004, 0.012) 654 0.001 (-0.009, 0.011) 851 0.012 (~0.006, 0.029) 225

50-75 percentile 0.000 (-0.009, 0.009)
>75 percentile 0.003 (-0.005,0.011)

N 31728

~0.001 (=0.010, 0.008)
~0.003 (=0.013, 0.008)
28 931

0.006 (=0.011, 0.024)
~0.004 (=0.024, 0.016)
11245

2AME:s are estimated using single models with Tips media campaign exposure as the independent variable and each outcome. Each model adjusted for sex,
race/ethnicity, parents” highest education, college plans (12th graders only), living arrangement, mother’s current employment, high school program, year,
census region, state cigarette price, state unemployment, county poverty, county percent population Hispanic, county percent population black, and county

percent college graduates

made them less likely to smoke. We found no association be-
tween Tips exposure and any smoking behaviors within any
grades. We further examined if the associations between Tips
exposure and smoking outcomes and anti-tobacco attitudes
varied by sex, race and/or ethnicity, and SES, and found no
evidence for effect modification, except by sex among 10th
graders for smoking prevalence.

We found no statistically significant evidence that Tips
campaign exposure was associated with a lower likelihood of
smoking among youth. Several studies have previously shown
that youth-targeted anti-tobacco media campaigns have been
successful at reducing youth smoking prevalence®*3*; how-
ever, the impact of Tips on youth smoking prevalence had
not been evaluated prior to our study. This may be because
of the emphasis by Tips on promoting smoking cessation and
quit attempts?*?* and therefore may have less of an impact
on smoking prevalence compared to other media campaigns.

While the majority of Tips evaluation studies focus on
assessing the impact on adult smoking cessation,»** the
campaign’s depiction of the lifelong health consequences of
smoking may also discourage nonsmokers from intending
to or initiating smoking. However, in this study, we did not
observe an impact on smoking susceptibility associated with
Tips exposure. By contrast, a previous study showed an

association between Tips exposure and smoking suscepti-
bility among youth, and found that exposure to four or more
Tips ads was associated with lower odds of smoking suscep-
tibility among adolescents, compared to unexposed youth.*
However, this study used a more encompassing measure of
susceptibility, ranging from “accept a cigarette offer from one
of their best friends” to “smoke a cigarette in the next year,”
compared to our study, which limited smoking susceptibility
to just intent to smoke in the next 5 years. Therefore, the
difference in measures of susceptibility may help explain the
contradictory results.

We did not find evidence of a statistically significant associ-
ation between Tips GRPs and first cigarette initiation or daily
smoking initiation within any grade. One possible explana-
tion for this is that people who do not smoke may be less
likely to perceive anti-tobacco media campaigns as relevant
and, therefore, less likely to attend to, or meaningfully engage,
with the information from such campaigns.'>*'*¢ As a result,
youth who smoke appear more likely to recall anti-tobacco
ads compared to youth who do not smoke."

In contrast to our null findings regarding smoking
behaviors, we found that among 12th graders, greater Tips
GRP exposure was associated with reporting that anti-
smoking campaigns, in general, increased their anti-tobacco
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Figure 1. Differential association of anti-smoking media campaign exposure on 30-day smoking prevalence among 10th graders, by sex, monitoring the
future, 2013-2015. Results shown are using imputed data (m = 10) (n = 35 622).

Table 3. Adjusted?® Average Marginal Effects (AME) Change in Media Exposure (Tips) on a Less Favorable Attitude Towards Smoking Cigarettes and Less
Likely to Smoking a Cigarette, Monitoring the Future, 2013-2015. Results Shown are Using Imputed Data (m = 10)

8th graders 10th graders 12th graders

AME (95% CI) P-value AME (95% CI) P-value AME (95% CI) P-value
Less favorable towards smoking cigarettes
4-month depreciated (vs. < 25 percentile)
25-50 percentile -0.021 (-0.062, 0.021) 0.791 -0.010 (-0.041, 0.022) 0.815 0.020 (-0.028, 0.068) 0.060
50-75 percentile ~0.011 (=0.053, 0.030) ~0.018 (=0.055, 0.019) 0.036 (~0.024, 0.095)
>75 percentile -0.008 (-0.047,0.032) -0.007 (-0.037, 0.023) 0.062 (0.017,0.107)
N 11 905 11 898 5308
Less likely to smoke a cigarette
4-month depreciated (vs. <25 percentile)
25-50 percentile -0.028 (-0.067,0.012) 0.335 -0.025 (-0.056, 0.006) 0.341 0.005 (-0.042,0.052) 0.015

-0.001 (-0.039, 0.037)
>75 percentile 0.001 (-0.038, 0.040)
N 11 905

50-75 percentile

-0.029 (-0.066, 0.007)
-0.010 (-0.043,0.022)
11 898

0.024 (=0.034, 0.082)
0.070 (0.023,0.116)
5308

*AME:s are estimated using single models with Tips media campaign exposure as the independent variable and each outcome. Each model adjusted for
sex, past 30-day smoking prevalence, race/ethnicity, parents’ highest education, college plans (12% graders only), living arrangement, mother’s current
employment, high school program, year, census region, state cigarette price, state unemployment, county poverty, county percent population Hispanic,

county percent population Black, and county percent college graduates.

attitudes. The association between Tips exposure and re-
porting that anti-tobacco ads, in general, made them less
likely to smoke suggests that the Tips campaign may re-
duce smoking behaviors over time, as youth with stronger
anti-tobacco attitudes are more likely to quit smoking and
less likely to initiate smoking.!®!" However, these measures
assess a respondent’s perceived receptivity or openness to
anti-tobacco campaigns, rather than directly measuring anti-
tobacco attitudes. Therefore, these findings suggest that the
Tips campaign may be effective at increasing openness to
changing attitudes after exposure to anti-tobacco attitudes

among youth. This may in part be due to the use of first-
person narratives and emphasis on adverse health effects
depicted in Tips ads.

Several Tips evaluations have shown Tips® success
at increasing adults’ awareness of the health effects of
smoking.**>?*¢ Our evidence of an increase in anti-tobacco
attitudes associated with Tips exposure may result from
increased awareness and salience of smoking-related harms.
The increase in likelihood of anti-tobacco attitudes is impor-
tant given that youth with anti-tobacco attitudes are more
likely to quit smoking or less likely to begin smoking.'!!



1934

Furthermore, among 10th graders, we found a statisti-
cally significant interaction between Tips and sex for past
30-day smoking prevalence, in which greater Tips exposure
was associated with a lower probability of smoking preva-
lence among females, but not males. We found no statistically
significant evidence of any additional interactions between
sex and Tips exposure for any other outcomes. Among adult
smokers exposed to Tips, we previously reported no effect
modification by sex on smoking cessation.?> However, one
study investigating the association between Tips exposure
and smoking susceptibility among adolescent experimenters
found that males were less likely to continue smoking
compared to females.?' Another study found that adolescent
female respondents were more likely to be exposed to Tips
media campaign than adolescent male respondents, consistent
with our findings.!®

We found no evidence of effect modification by race and/or
ethnicity for any of the smoking behavior outcomes or anti-
tobacco attitude outcomes. This finding is consistent with a
previous study evaluating the association between Tips ex-
posure and smoking cessation among adult populations.?
Similarly, studies evaluating the youth-targeted anti-tobacco
“Truth” media campaign found a lack of evidence of ef-
fect modification by race and/or ethnicity among youth
populations.'*3* Regarding Tips, one study examining po-
tential Tips exposure among adolescents did report that NH
white adolescents had greater Tips exposure than Hispanic
adolescents.'® However, no previous studies have investigated
the differential effect of Tips on youth smoking behavior or
attitudes by race and/or ethnicity.

We found no evidence of effect modification by SES for
youth smoking behavior or anti-tobacco attitudes. While
this is consistent with our previous studies on Tips exposure
and adult smoking cessation,? studies on the association
between media campaign exposure and youth smoking by
SES remain largely inconclusive with varying findings.®!>!447
However, among youth, we previously showed that media
campaign exposure had a greater effect on reducing youth
smoking behaviors among youth of lower SES groups.®
Furthermore, it has been reported that anti-tobacco ads
invoking multiple negative emotions have a greater im-
pact on increased quit attempts among youth in lower SES
groups, highlighting the potential for different anti-tobacco
media campaigns to affect those of varying SES groups
differently."

Strengths

This study is one of the few studies investigating the impact of
Tips exposure on youth smoking behaviors and anti-smoking
attitudes. Second, this study is unique in its investigation of the
potential for effect modification and how media campaigns
may help reduce persistent smoking-relating disparities. The
few studies that examine the potential for the impact of Tips
on youth population are limited to only looking at recall or
awareness of the campaign, rather than its impact on smoking
behaviors. Furthermore, the use of GRPs to measure exposure
rather than aided recall or awareness of Tips campaign may
reduce potential recall bias.*®

Limitations

We used a repeated cross-sectional study design, which
increases the likelihood of reverse causation bias and limits
our ability to determine causation. The wording of our

Slocum et al.

anti-tobacco attitude measures asked respondents to report
on campaign effects on their attitudes about and likelihood
of smoking, for which recall bias may be an issue, though
the influence of this potential bias on our results is unclear.
While we are able to show the impact of an adult-target anti-
tobacco television advertisement on youth smoking attitudes,
it is important to note that cable television watching patterns
have drastically changed over the last decade.*” Therefore, it
is vital to consider developing new messaging techniques and
formats among anti-tobacco media campaigns to better reach
youth audiences. Despite our ability to estimate how often
Tips advertisements aired in a respondent’s area, we are un-
able to accurately measure how often they saw the advertise-
ment, potentially leading to overestimates of the exposure.
Furthermore, our power to detect effect modification was
limited to some degree to larger interactions, given sample
size and the dichotomous outcomes. Additionally, because of
insufficient information on other campaigns, we are unable
to adjust for a respondent’s exposure to other youth-focused
campaigns to assess whether the effects observed are truly be-
cause of Tips exposure. However, because many youth media
campaigns aired during this time frame have been shown to
be successful, this may make it difficult to pick up on an added
effect of Tips exposure. Finally, this study was unable to in-
vestigate the potential association between Tips campaign
exposure and smoking cessation among youth due to a lack
of sufficient sample size to assess quit attempts or smoking
cessation over time.

Conclusions

This study revealed an association between Tips campaign
exposure and anti-tobacco attitudes among 12th graders
in the United States, but did not find an association be-
tween youth smoking behaviors and Tips exposure for 8th,
10th, or 12th graders. We found evidence of an interac-
tion between sex and Tips exposure on smoking prevalence
among 10th graders, suggesting that Tips exposure may
impact males and females differently. Taken together, these
findings suggest that even adult-targeted anti-tobacco media
campaigns may have an impact on youth as a secondary au-
dience and helps us to understand its potential to reduce
smoking-related disparities among youth. Given the primary
goal of the Tips campaign is to promote quit attempts and
smoking cessation, this warrants future studies investigating
the impact of Tips campaign exposure on youth smoking
cessation.
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