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Objectives. We examined whether the impact of televised smoking cessation ads
differed by a population’s education and income.

Methods. We used longitudinal data from the Wisconsin Behavioral Health
Survey, a statewide sample of 452 adult smokers who were interviewed in 2003
to 2004 and followed up 1 year later. Logistic regression was used to assess
whether baseline recall of secondhand smoke ads and “keep trying to quit” ads
was associated with quit attempts and smoking abstinence at 1 year. Interaction
terms were used to assess whether these associations differed by the smokers’
education and income levels.

Results. Overall, neither keep-trying-to-quit nor secondhand smoke ad recall was
associated with quit attempts or smoking abstinence. Keep-trying-to-quit ads
were significantly more effective in promoting quit attempts among higher- versus
lower-educated populations. No differences were observed for secondhand smoke
ads by the smokers’ education or income levels.

Conclusions. Some media campaign messages appear less effective in pro-
moting quit attempts among less-educated populations compared with those
who have more education. There is a need to develop media campaigns that are
more effective with less-educated smokers. (Am J Public Health. 2008;98:916–924.
doi:10.2105/AJPH.2007.117499)
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Large antitobacco media campaigns, com-
bined with other tobacco-control activities,
have been associated with decreased smoking
prevalence and reduced cigarette consump-
tion.1,2 However, populations with higher so-
cioeconomic status (SES) may benefit from
media campaigns more than populations with
lower SES, leading to increased disparities
over time.3–6

Smoking-cessation media campaigns have
led to increased quit rates in several
countries7–9 and several states within the
United States.10–12 One third of former smok-
ers cite campaign ads as factors in helping
them quit.13,14 A variety of message strategies
have been used by smoking-cessation media
campaigns.14–16 Ads with evocative testimoni-
als about the health effects of smoking have
been cited by former smokers as influential
in their efforts to quit.17 Ads emphasizing that
quitting is difficult but that smokers should
keep trying to quit (KTQ) have been associ-
ated with increases in telephone quit line call
volume18,19 and higher quit rates.20 Califor-
nia’s tobacco-control program produced de-
clines in cigarette consumption in part by
using ads to convince smokers that second-
hand smoke (SHS) harms others.11,15 No pub-
lished studies have assessed the relative effec-
tiveness of the various approaches between
low- and high-SES populations.

Low-SES populations are a critical target
for smoking-cessation campaigns. There are
large disparities in smoking rates by SES in
the United States.21 Disparities in smoking
by SES have increased dramatically since
1966,6,22 concurrent with the first surgeon
general’s reports on the health consequences
of smoking23,24 and the first national anti-
smoking media campaign.25 Smoking rates
are higher among lower-SES than among
higher-SES populations in part because they
are less likely to quit successfully.26,27

Combined, these findings suggest that cessa-
tion media campaigns may have greater im-
pact among higher-SES versus lower-SES
populations.3–6 Zhu et al. and others have
found lower-SES populations to be less likely
than higher-SES populations to call telephone
quit lines in the context of cessation media
campaigns.28 At the same time, Macaskill et
al. and Siahpush et al. have found few differ-
ences in media campaign effects by SES29,30

or a greater volume of calls to telephone quit
lines from low-SES populations during media
campaign activities.31,32 Most published evalu-
ations have not included examinations of ces-
sation campaign effects by SES.

A relative ineffectiveness of media cam-
paigns among low-SES populations could be
caused by several factors, including differ-
ences in (1) exposure and attention to cam-
paign messages, (2) motivational impact of
campaign messages, and (3) capacity to make
sustained behavioral changes in response to
media messages.5 This framework suggests
that lower-SES populations may be less likely

than higher-SES populations to recall mes-
sages, attempt to quit, or quit successfully in
response to a smoking-cessation media cam-
paign. Cessation campaigns could increase
SES disparities in smoking if any of these 3
scenarios occurred.

The Wisconsin Tobacco Prevention and
Control Program broadcast televised smoking-
cessation media campaign messages between
May 2002 and December 2003 to increase
the volume of calls to the Wisconsin Tobacco
Quit Line, raise awareness of the effects of
SHS, and promote quit attempts among Wis-
consin smokers. The campaign used 2 mes-
sage approaches: KTQ and SHS ads.

A series of televised KTQ ads were broad-
cast between November 2002 and June
2003. These ads emphasized that quitting is
difficult but that practice and assistance from
the telephone quit line makes quitting easier.
The KTQ ads aired most weeks at 40 to 60
gross ratings points per week between No-
vember 2002 and June 2003. Forty gross
ratings points represent an average of 0.40
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exposures per Wisconsin television viewer in
a given week. A subset of KTQ ads was tar-
geted to lower-SES and specific racial/ethnic
populations by placing these ads in programs
with high proportions of low-SES and minor-
ity viewers. After 3 hiatus months, KTQ ads
were broadcast in October to December
2003 through donated air time.

The campaign also aired a series of tele-
vised SHS ads to raise awareness of the
health consequences of SHS exposure and, as
a secondary goal, to promote quit attempts.
Most SHS ads featured short vignettes from
individuals affected by SHS. The SHS ads
aired at 100 or 150 weekly gross ratings
points most weeks between May 2002 and
October 2003. A few SHS ads included the
quit line number but the majority did not. A
subset of SHS ads were targeted to lower-SES
and racial/ethnic minority populations.

The Wisconsin Tobacco Prevention and
Control Program’s use of 2 smoking cessation
message approaches (KTQ and SHS ads), com-
bined with longitudinal data from a sample of
Wisconsin smokers, allowed us to assess
whether these approaches had different im-
pacts on low- and high-SES populations. We
did not expect differences in KTQ and SHS ad
recall between high- and low-SES populations
because the campaign targeted a subset of ads
to lower-SES smokers. As a result, any SES
differences in recall that might have been ex-
pected in the absence of targeting should have
been offset by the increased likelihood of ex-
posure to the targeted ad placements by low-
SES smokers. Nevertheless, KTQ ads could be
less effective for lower- versus higher-SES pop-
ulations. Lower-SES populations may reject
messages promoting quit attempts because
they face greater difficulty in quitting.26,27 SHS
ads may not produce differences in quitting by
SES because quit attempts are often a second-
ary goal of these messages. We tested for SES
differences in KTQ and SHS ad impact on quit
attempts (hypothesis 1) and smoking abstinence
(hypothesis 2).

METHODS

We analyzed data from a longitudinal
sample of adult smokers who participated in
both the 2003 Wisconsin Tobacco Survey
(baseline) and the 2004 Wisconsin Behavioral

Health Survey (follow-up). The baseline tele-
phone survey was carried out with random-
digit dialing to select a representative sample
of Wisconsin adults between June 2003
and February 2004 (Council of the Ameri-
can Survey Response Association response
rate = 51%). The baseline sample included
8111 respondents. Of the 8048 respon-
dents who reported their smoking status,
1544 (19.2%) were classified as smokers
(i.e., had smoked at least 100 cigarettes in
their lifetime and currently smoked some
days or every day).

Data collection for the follow-up survey
occurred between August 2004 and March
2005. All baseline smokers were eligible for
follow-up but only 1053 agreed to be recon-
tacted. Both surveys were completed by 452
smokers (enrollment rate=29%). Among
baseline smokers, follow-up respondents were
more likely than were nonrespondents to be
older, women, non-Hispanic White, have
greater years of education, have higher levels
of nicotine dependence, have a greater num-
ber of previous quit attempts, and have been
advised by a doctor to quit smoking.

Ad Recall
The baseline survey measured recall of

the 2 primary Wisconsin media campaign
messages that aired in late 2002 and 2003.
Baseline respondents were first asked, “Have
you seen an antismoking advertisement that
showed several different people talking about
quitting smoking and how smokers should
keep trying?” Respondents who said “yes”
were then asked, “What do you think was the
primary message of the advertisement?” fol-
lowed by a series of response categories de-
signed to distinguish between KTQ and SHS
ads. Because a few ads had similar formats,
we sought to eliminate people that answered
“yes” but were referring to SHS ads. We thus
considered a respondent to have KTQ ad re-
call (38% of respondents) if he or she (1) re-
called seeing the ad and (2) chose a response
category other than “secondhand smoke is
harmful” or “people have a right to breathe
clean air” as the ad’s primary message.

Respondents were then asked, “Have you
seen an antismoking advertisement that
showed various people talking about the dan-
gers of secondhand smoke?” Respondents

who answered “yes” (68%) were considered
to have SHS ad recall. We did not require re-
spondents to identify SHS as the ad’s primary
message because SHS was mentioned in the
previous question.

Quit Attempts and Smoking Abstinence
at 1-Year Follow-Up

Wisconsin Behavioral Health Survey re-
spondents were asked, “During the past 12
months, have you stopped smoking for 1 day
or longer because you were trying to quit
smoking?” Respondents who said “yes” (42%)
were classified as having made a quit attempt.
Wisconsin Behavioral Health Survey respon-
dents were also asked, “Do you now smoke
cigarettes every day, some days, or not at
all?” Those who said “not at all” and reported
a quit attempt in the past 12 months were
considered abstinent at follow-up (13%).

Years of Education and Household Income
Education and household income were

used as indicators of SES.21 Baseline respon-
dents were asked, “What is the highest level
of school you completed?” We classified re-
spondents into 3 education categories: high
school diploma or less (47%), some college
(33%), and a college degree (20%). Respon-
dents were also asked, “Is your annual house-
hold income from all sources . . .” followed
by a set of closed-ended response categories
(less than $25000, less than $35000, etc.).
We classified respondents into 4 income cate-
gories: not reported (4%), less than $25000
(31%), from $25000 to less than $50000
(36%), and $50000 or greater (29%).

Potential Confounding Variables
We measured several control variables likely

to be associated with smoking cessation or ad
recall. These variables included demographic
characteristics (age, gender, race/ethnicity,
marital status, presence of children in the
household), predictors of cessation (Fager-
ström Test of Nicotine Dependence,33 inten-
tions to quit, number of prior quit attempts,
past year doctor’s advice to quit, household
rules against smoking), and media use (aver-
age daily television and radio use).

Analytic Approach
We began by examining variable distribu-

tions stratified by education and income and
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used the t test and χ2 test to assess any differ-
ences between low- and high-SES groups.
Next, we conducted a series of analyses to
ensure that ad recall measures distinguished
between KTQ and SHS ads and differentiated
these messages from national campaigns (e.g.,
the Truth campaign, which focused on to-
bacco industry practices). We examined cross-
sectional associations between ad recall and
(1) telephone quit line awareness, (2) beliefs
about SHS health effects, and (3) beliefs
about tobacco industry practices within 2 sep-
arate samples: follow-up respondents (the an-
alytic sample; n=452) and nonrespondents
(the validation sample; n=1102). We ex-
pected KTQ ads but not SHS ads to be associ-
ated with quit line awareness, because each
KTQ ad (but not each SHS ad) mentioned the
quit line. We expected SHS ads but not KTQ
ads to be associated with beliefs about the
dangers of SHS. We expected neither KTQ
nor SHS ads to be associated with beliefs
about tobacco industry practices. We assessed
the associations overall and separately among
both high- and low-SES respondents to en-
sure consistent validity by SES.

Multivariate logistic regression was used to
assess whether the relationship between ad
recall and subsequent-year quit attempts dif-
fered by education and income. We began by
testing for “main effects” of KTQ and SHS ad
recall, controlling for potential confounders.
Variables that were associated with follow-up
quit attempts in bivariate models (P<.25)
were retained as potential confounders in
multivariate models.34 Next, we added inter-
action terms involving ad recall and both edu-
cation and income to assess whether the rela-
tionship between ad recall and quit attempts
differed by SES. For interaction terms that
were statistically significant, we used proce-
dures developed by Allison35 to test for bias
resulting from differences in unobserved het-
erogeneity between groups. In addition, be-
cause some KTQ and SHS ads were targeted
to both low-SES and minority populations,
significant interactions between ad recall and
SES could be confounded by racial/ethnic
differences. To test for this explanation, we
tested a third model that included interaction
terms for (1) ad recall with SES and (2) ad
recall with race/ethnicity. As support for hy-
pothesis 1, we expected to observe positive

and statistically significant interaction terms
between both types of ad recall and both in-
dicators of SES. We expected these terms to
remain significant and of similar magnitude
when accounting for unobserved heterogene-
ity and interactions between ad recall and
race/ethnicity.

We used these same procedures to assess
whether the relationship between ad recall
and smoking abstinence at follow-up differed
by education and income. As support for hy-
pothesis 2, we expected to observe positive,
statistically significant interactions involving
ad recall and both SES indicators.

RESULTS

Sample Demographics
Sample demographic characteristics are

presented in Table 1. We observed statistically
significant associations between education
and race/ethnicity, household income, nico-
tine dependence, average daily media use,
and smoking abstinence at 1 year. We found
statistically significant associations between
income and marital status, education, home
smoking rules, and average daily media use.

Measurement Validity for Ad Recall
Both KTQ and SHS ad recall measures

appeared reasonably valid (Table 2). Recall
of KTQ ads was positively associated with
telephone quit line awareness in both sam-
ples but was not associated with SHS be-
liefs in either sample. These results were
consistent across education and income
groups. Recall of SHS ads was not associ-
ated with quit line awareness in either sam-
ple, with the exception of less-educated re-
spondents in the validation sample. Overall,
SHS recall was positively associated with
both SHS beliefs in the analytic sample
and 1 of 2 SHS beliefs in the validation
sample. These results were largely consis-
tent by education and income, although
stronger among less-educated and lower-
income respondents in the analytic sample.
Recall of KTQ ads was not associated with
tobacco industry beliefs in either sample.
Recall of SHS ads was not associated with
either industry belief in the analytic sam-
ple, but was associated with 1 of 2 beliefs
in the validation sample.

Differences in Quit Attempts by
Education and Income

Hypothesis 1 received partial support.
Neither KTQ nor SHS ad recall was associ-
ated with making at least 1 quit attempt in
the subsequent year (Table 3, model 1). The
interaction between KTQ ad recall and edu-
cation was positive and statistically significant,
but the interaction between KTQ ad recall
and income was not significant (model 2).
Tests for unobserved heterogeneity bias did
not change the strength or significance of
the coefficient, and the interaction was ro-
bust to the inclusion of a KTQ ad recall and
race/ethnicity interaction term (model 3).
The interactions involving SHS ad recall
and both education and income were not
statistically significant (model 4). Neither
tests for unobserved heterogeneity bias nor
inclusion of an interaction with race/ethnicity
changed the sign or significance of these co-
efficients (model 5).

Figure 1 uses logistic regression model esti-
mates to show the predicted probability of
making a quit attempt by KTQ ad recall and
education. The figure shows a positive rela-
tionship between KTQ ad recall and subse-
quent-year quit attempts among respondents
with a college degree, but a negative relation-
ship between KTQ ad recall and quit attempts
among respondents with a high school
diploma or less.

Differences in Smoking Abstinence by
Education and Income

Hypothesis 2 was not supported. Neither
KTQ nor SHS ad recall was associated with
smoking abstinence at 1 year (Table 3,
model 1). The interactions between KTQ ad
recall and both SES indicators were not sta-
tistically significant (models 2 and 3). The
interactions between SHS ad recall and both
SES indicators were not statistically signifi-
cant (models 4 and 5).

DISCUSSION

We evaluated the notion that some types of
smoking-cessation media messages may have
greater impact among higher-SES populations
than among lower-SES populations. Consistent
with hypothesis 1, KTQ ad recall was more
strongly associated with subsequent quit
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TABLE 1—Characteristics of Adult Smokers, by Education and Income: Wisconsin Tobacco Survey, 2003,
and Wisconsin Behavioral Health Survey, 2004

Less than High At Least Income Income
Overall, School Diploma, Some College, < $50 000, ≥ $50 000,

% or Mean (SD) % or Mean (SD) % or Mean (SD) % or Mean (SD) % or Mean (SD)

Total, no. 452 213 236 301 132

Ad recall

Keep-trying-to-quit ads 38 39 37 40 33

Secondhand smoke ads 68 68 67 68 70

Demographic characteristics

Age, y 44.8 (13.1) 44.5 (14.6) 44.1 (11.7) 44.9 (13.8) 44.3 (10.5)

Women 60 58 63 58 65

Non-Hispanic White 87 85a 90 86 89

Married or living as married 53 54 52 42b 77

At least 1 child living in household 45 46 43 42 50

Education

High school degree or less 47 . . . . . . 55b 31

Some college education 33 . . . . . . 32 32

College degree 20 . . . . . . 13b 37

Household income, $

Not reported 4 4 4 . . . . . .

< 25 000 31 35 27 . . . . . .

25 000–49 999 36 42a 31 . . . . . .

≥ 50 000 29 19a 39 . . . . . .

Predictors of cessation

Fagerström test scorec 3.17 (2.45) 3.43a (2.38) 2.97 (2.49) 3.29 (2.44) 2.91 (2.48)

Intend to quit smoking in < 6 mo but > 30 d 37 36 39 37 38

Intend to quit smoking in ≤ 30 d 24 26 21 26 20

No. of previous quit attemptsd 4.26 (3.59) 4.21 (3.56) 4.28 (3.64) 4.32 (3.66) 4.21 (3.40)

Doctor advised to quit in past year 57 56 59 57 58

Smoking prohibited in all areas of home 29 31 28 26b 37

Made at least 1 quit attempt in subsequent year 42 40 42 43 37

(measured at follow-up)

Smoking abstinence at 1 year (measured at follow-up) 12 8a 16 10 15

Average daily media usee 3.35 (2.35) 3.73a (2.39) 2.96 (2.18) 3.57b (2.44) 2.82 (1.95)

Notes. Values reflect baseline responses unless otherwise noted.
aStatistically significant difference in mean (t test) or proportion (χ2 test) between high- and low-education groups at P < .05.
bStatistically significant difference in mean (t test) or proportion (χ2 test) between high- and low-income groups at P < .05.
cTest of nicotine dependence; range = 0–10.
dRange = 0–10.
eHours watching television or listening to the radio; range = 0–16.

attempts among more-highly educated popu-
lations compared with less-educated popula-
tions. This pattern of results was not observed
for SHS ad recall or with income. Contrary to
hypothesis 2, we did not find differences in
the association between KTQ or SHS ad re-
call and 1-year smoking abstinence by SES.

Tests of hypothesis 1 provided evidence of
differential effects for KTQ ad recall on sub-
sequent quit attempts. Results suggested that

KTQ ads were more effective in promoting
quit attempts among higher-educated popula-
tions compared with lower-educated ones.
Previous studies have found that KTQ ads
were effective strategies for increasing the
overall volume of calls to a state or national
telephone quit line18,19 and may increase pop-
ulation quit rates.20 Campaigns may make de-
cisions about message strategies based on ob-
servations of how various ads influence quit

line call volume.36 However, a very small pro-
portion of smokers use telephone quit lines to
help them quit,14,20 so many decisions about
smoking-cessation media campaigns are made
on the basis of a very small subset of smok-
ers. Quit line call volume data may provide
timely feedback, but those who make deci-
sions about campaign strategy should con-
sider the potential for widened SES dispari-
ties among those who do not call quit lines.
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TABLE 2—Logistic Regression Models Examining Variables Associated With Targeted Knowledge Among Adult Smokers, by Education Level:
Wisconsin Tobacco Survey, 2003

Analytic Sample Validation Sample

Less Than High At Least Income Income  Less Than High At Least Income Income 
Overall, School Diploma, Some College, <$50000, ≥$50000, Overall, School Diploma, Some College, <$50000, ≥$50000,

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

“Have you ever heard of the 

Wisconsin Quit Line?” (Yes)

Recall KTQ ads 2.29*** 2.37** 2.23** 2.09** 2.76* 1.55* 1.34 1.86** 1.59* 1.51 

(1.48,3.52) (1.27,4.44) (1.21,4.09) (1.23,3.56) (1.27,6.00) (1.19,2.01) (0.94,1.90) (1.24,2.80) (1.15,2.19) (0.95,2.39)

Recall SHS ads 1.20 0.88 1.60 1.23 1.26 1.29 1.55* 1.01 1.36 1.18 

(0.78,1.86) (0.47,1.66) (0.86,2.97) (0.71,2.13) (0.58,2.74) (0.99,1.68) (1.09,2.23) (0.68,1.51) (0.97,1.91) (0.76,1.84)

“Breathing smoke from someone 

else’s cigarette is harmful.”

(Agree)

Recall KTQ ads 0.67 0.56 0.77 0.62 0.96 1.11 0.87 1.56 1.05 1.26 

(0.35,1.29) (0.20,1.55) (0.32,1.83) (0.29,1.33) (0.26,3.54) (0.74,1.65) (0.52,1.46) (0.80,3.03) (0.65,1.71) (0.61,2.60)

Recall SHS ads 2.11* 2.05 2.23 2.44* 1.32 1.88** 1.78* 2.01* 1.77* 2.16* 

(1.11,3.99) (0.75,5.60) (0.95,5.24) (1.14,5.22) (0.39,4.53) (1.29,2.76) (1.07,2.94) (1.12,3.58) (1.10,2.84) (1.13,4.11)

“Secondhand smoke is not as 

dangerous as people make 

it out to be.” (Disagree)

Recall KTQ ads 1.13 1.00 1.31 1.14 0.85 0.96 1.14 0.76 0.91 1.07 

(0.69,1.85) (0.48,2.08) (0.67,2.57) (0.63,2.04) (0.51,3.46) (0.71,1.31) (0.76,1.72) (0.47,1.23) (0.62,1.32) (0.63,1.83)

Recall SHS ads 1.63* 2.20* 1.23 2.07* 1.22 0.92 1.11 0.73 0.90 0.94 

(1.00,2.65) (1.08,4.48) (0.63,2.43) (1.15,3.72) (0.73,2.04) (0.68,1.25) (0.73,1.68) (0.46,1.15) (0.61,1.33) (0.56,1.56)

“Tobacco companies lie to get 

someone hooked on 

smoking.” (Agree)

Recall KTQ ads 0.83 0.95 0.72 0.85 0.80 1.16 1.07 1.24 1.08 1.31 

(0.53,1.31) (0.48,1.87) (0.38,1.34) (0.48,1.49) (0.36,1.75) (0.88,1.54) (0.73,1.56) (0.80,1.91) (0.76,1.54) (0.81,2.12)

Recall SHS ads 1.38 1.29 1.43 1.51 1.26 1.40* 1.27 1.55* 1.19 1.84* 

(0.87,2.20) (0.66,2.55) (0.74,2.76) (0.84,2.69) (0.57,2.78) (1.06,1.85) (0.87,1.87) (1.02,2.36) (0.83,1.71) (1.17,2.89)

“Tobacco companies fool young 

people into believing 

smoking is OK.” (Agree)

Recall KTQ ads 1.14 1.27 1.00 1.16 1.22 1.00 0.92 1.14 0.95 1.13 

(0.74,1.76) (0.66,2.44) (0.55,1.82) (0.68,1.97) (0.56,2.66) (0.77,1.31) (0.64,1.31) (0.76,1.72) (0.68,1.33) (0.72,1.79)

Recall SHS ads 1.33 1.07 1.65 1.19 1.48 1.18 0.99 1.45 0.93 1.71* 

(0.85,2.08) (0.55,2.07) (0.88,3.07) (0.69,2.08) (0.67,3.23) (0.90,1.55) (0.69,1.43) (0.97,2.18) (0.66,1.32) (1.10,2.66)

Notes. OR = odds ratio; CI = confidence interval; KTQ = keep trying to quit; SHS = secondhand smoke. Variables that were associated with KTQ or SHS ad recall were included as covariates, including
age, non-Hispanic White race/ethnicity, marital status, doctor advice to quit, and average daily television viewing.
*P < .05; **P < .01; ***P < .001.

The fact that no differences in SHS ad re-
call effects on subsequent quit attempts were
observed by education suggests that SHS
messages may have a lower risk of widening
SES disparities in smoking. At the same time,
we found no evidence that SHS messages in-
creased quit attempts for any population.

One interpretation of these data is that less-
educated individuals may be quite resistant to
any sort of cessation messages. Therefore, if a
message is to be effective at all, it may tend to
be more effective among the more educated.
Nevertheless, SHS ads may generate support
for clean indoor air laws,15 which are associated

with reductions in cigarette consumption and
increased quit attempts.37 Further research
should assess whether a similar pattern of re-
sults is observed in the context of other cam-
paigns or smoking populations.

Educational differences in KTQ ad effects
on quit attempts raised questions about the
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TABLE 3—Logistic Regression Models Examining Variables Associated With Quit Attempts and 1-Year Abstinence 
Among 407 Adult Smokers: Wisconsin Tobacco Survey, 2003, and Wisconsin Behavioral Health Survey, 2004

Models Predicting Quit Attempts Models Predicting 1-Year Abstinence

Model 1, Model 2, Model 3, Model 4, Model 5, Model 1, Model 2, Model 3, Model 4, Model 5,
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Ad recall

KTQ Ads 1.03 2.65 1.97 1.00 0.99 0.55 0.75 0.36 0.49 0.48 

(0.63,1.68) (0.79,8.93) (0.33,11.80) (0.61,1.63) (0.60,1.62) (0.26,1.15) (0.15,3.82) (0.03,4.80) (0.22,1.05) (0.22,1.04)

SHS Ads 1.27 1.25 1.24 1.16 0.27 1.28 1.30 1.32 2.07 3.54 

(0.76,2.13) (0.74,2.10) (0.74,2.10) (0.30,4.43) (0.02,4.83) (0.60,2.73) (0.60,2.84) (0.61,2.89) (0.33,12.94) (0.14,87.00)

Demographic characteristics

Age 0.98* 0.98* 0.98* 0.98 0.98 1.00 0.99 0.99 1.00 1.00 

(0.96,1.00) (0.96,1.00) (0.96,1.00) (0.96,1.00) (0.96,1.00) (0.97,1.02) (0.96,1.02) (0.97,1.02) (0.97,1.03) (0.97,1.03)

Non-Hispanic White race/ethnicity 0.56 0.55 0.45 0.55 0.14 0.69 0.68 0.49 0.63 1.02 

(0.27,1.18) (0.26,1.16) (0.15,1.41) (0.26,1.16) (0.01,1.74) (0.24,1.99) (0.23,2.00) (0.12,1.94) (0.21,1.84) (0.07,14.37)

Married or living as married 0.73 0.69 0.69 0.73 0.71 1.25 1.25 1.25 1.28 1.29 

(0.43,1.23) (0.40,1.18) (0.40,1.18) (0.43,1.25) (0.41,1.22) (0.57,2.78) (0.55,2.83) (0.55,2.83) (0.56,2.92) (0.57,2.94)

At least 1 child lives in household 0.92 0.96 0.97 0.96 0.99 0.41* 0.41* 0.42* 0.43* 0.42* 

(0.55,1.55) (0.56,1.63) (0.57,1.65) (0.57,1.62) (0.58,1.68) (0.19,0.91) (0.18,0.92) (0.19,0.95) (0.19,0.97) (0.19,0.95)

Education

High school diploma or less 0.64 1.06 0.06 0.67 0.71 0.41 0.47 0.46 0.97 0.94 

(0.33,1.25) (0.47,2.40) (0.47,2.41) (0.23,1.95) (0.24,2.15) (0.17,1.00) (0.16,1.33) (0.16,1.32) (0.22,4.33) (0.21,4.24)

Some college 0.74 1.00 1.01 0.72 0.80 1.08 0.95 0.97 1.96 1.86 

(0.37,1.46) (0.42,2.35) (0.43,2.38) (0.22,2.38) (0.24,2.73) (0.44,2.62) (0.32,2.86) (0.32,2.91) (0.41,9.48) (0.38,9.13)

College degree 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Household income,$

Not reported 2.72 3.01 3.03 1.68 1.65 5.02* 7.31* 7.40* 3.27 3.25 

(0.84,8.75) (0.71,12.79) (0.71,12.89) (0.29,9.58) (0.29,9.37) (1.21,20.84) (1.41,37.98) (1.43,38.40) (0.38,28.37) (0.37,28.28)

<25000 1.30 1.09 1.07 0.62 0.49 0.71 0.80 0.75 0.33 0.36 

(0.66,2.54) (0.47,2.51) (0.46,2.48) (0.19,1.96) (0.14,1.72) (0.27,1.86) (0.25,2.58) (0.23,2.47) (0.05,2.07) (0.06,2.39)

25000–49999 1.14 1.24 1.24 1.18 1.17 0.67 0.68 0.69 0.64 0.64 

(0.63,2.06) (0.60,2.56) (0.60,2.58) (0.62,2.24) (0.62,2.22) (0.29,1.57) (0.25,1.89) (0.25,1.90) (0.26,1.59) (0.26,1.59)

≥50000 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Predictors of cessation

Fagerström test of nicotine 0.91 0.91 0.91 0.91 0.91 0.89 0.89 0.89 0.87 0.87 

dependence (0.82,1.01) (0.82,1.01) (0.82,1.00) (0.82,1.01) (0.82,1.01) (0.76,1.05) (0.76,1.05) (0.76,1.05) (0.74,1.03) (0.74,1.03)

Intend to quit smoking in <6 mo, 2.83*** 2.84*** 2.83*** 2.89*** 2.81*** 3.00* 3.06* 3.01* 2.99* 3.04* 

>30 d (1.63,4.89) (1.63,4.96) (1.62,4.95) (1.66,5.03) (1.61,4.91) (1.17,7.71) (1.18,7.96) (1.16,7.85) (1.15,7.76) (1.17,7.93)

Intend to quit smoking in ≤30 d 6.56*** 6.90*** 6.90*** 7.07*** 6.96*** 7.66*** 7.44*** 7.39*** 8.05*** 8.23*** 

(3.39,12.71) (3.51,13.55) (3.51,13.55) (3.61,13.85) (3.55,13.68) (2.74,21.39) (2.66,20.86) (2.64,20.71) (2.83,22.92) (2.87,23.61)

No.of previous quit attempts 1.10** 1.10** 1.10** 1.10** 1.10** 1.06 1.06 1.06 1.06 1.06 

(1.04,1.18) (1.03,1.18) (1.03,1.18) (1.03,1.17) (1.03,1.18) (0.97,1.17) (0.97,1.17) (0.96,1.17) (0.96,1.17) (0.96,1.17)

Doctor advised to quit in past year 1.53 1.53 1.53 1.55 1.54 0.94 0.90 0.88 0.95 0.94 

(0.94,2.48) (0.94,2.51) (0.94,2.50) (0.94,2.54) (0.94,2.52) (0.46,1.91) (0.44,1.85) (0.43,1.83) (0.46,1.98) (0.45,1.96)

Smoking prohibited in all areas 1.97* 2.14** 2.13** 1.93* 1.94* 4.58*** 4.49*** 4.37*** 4.59*** 4.63*** 

of home (1.14,3.38) (1.22,3.75) (1.22,3.74) (1.11,3.34) (1.12,3.37) (2.10,9.98) (2.03,9.92) (1.97,9.72) (2.07,10.17) (2.09,10.28)

Average hours of daily media use 1.03 1.03 1.03 1.03 1.04 1.25** 1.25** 1.25** 1.26** 1.26** 

(0.93,1.15) (0.93,1.14) (0.93,1.14) (0.93,1.15) (0.93,1.15) (1.09,1.43) (1.09,1.44) (1.09,1.44) (1.10,1.44) (1.10,1.44)

Continued.
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TABLE 3—Continued

KTQ ad recall interactions

Recall × High school degree or less 0.22* 0.22* 0.58 0.62 

(0.05,0.94) (0.05,0.94) (0.08,4.29) (0.08,4.63)

Recall × Some college education 0.42 0.41 1.28 1.25 

(0.09,1.89) (0.09,1.87) (0.18,9.14) (0.17,8.96)

Recall × Income not reported 0.82 0.82 0.18 0.17 

(0.06,11.06) (0.06,11.06) (0.00,6.60) (0.00,6.10)

Recall ×<$25000 income 1.67 1.67 0.74 0.81 

(0.45,6.21) (0.45,6.21) (0.12,4.68) (0.13,5.26)

Recall × $25000–49999 income 0.78 0.78 0.85 0.87 

(0.22,2.82) (0.22,2.82) (0.13,5.61) (0.13,5.78)

Recall × Non-Hispanic White 1.39 2.22 

(0.32,6.10) (0.25,19.63)

SHS ad recall interactions

Recall × High school degree or less 0.94 0.89 0.26 0.27 

(0.25,3.55) (0.23,3.41) (0.04,1.65) (0.04,1.68)

Recall × Some college education 1.00 0.89 0.38 0.40 

(0.23,4.23) (0.21,3.86) (0.06,2.51) (0.06,2.72)

Recall × Income not reported 1.93 1.92 1.94 2.01 

(0.17,22.06) (0.17,21.78) (0.10,38.45) (0.10,40.01)

Recall ×<$25000 income 2.33 2.88 2.94 2.63 

(0.52,10.50) (0.60,13.89) (0.30,29.19) (0.26,27.25)

Recall × $25000–49999 income 0.82 0.81 1.08 1.08 

(0.30,2.25) (0.30,2.23) (0.26,4.48) (0.26,4.49)

Recall × Non-Hispanic White 4.68 0.56 

(0.33,66.46) (0.03,9.93)

Generalized R2 0.181 0.193 0.193 0.187 0.190 0.230 0.236 0.238 0.240 0.240

Notes. OR = odds ratio; CI = confidence interval; KTQ = keep trying to quit; SHS = secondhand smoke. Female gender was not associated with subsequent-year quit attempts in bivariate models
(P > .25) and was thus excluded as a covariate.
*P < .05; **P < .01; ***P < .001.

mechanisms responsible for this result. Differ-
ences in nicotine dependence, prior quit at-
tempts, quit intentions, and media use may
not have been critically involved because
they were included as statistical controls. It is
possible, however, that KTQ messages were
less persuasive among less-educated than
more-educated populations. The KTQ ads
featured 2 prominent messages: (1) quitting
is difficult, but (2) with help it is possible. The
experience of less-educated populations in
trying to quit may have reinforced the former
and undermined the latter. Educational differ-
ences in response to KTQ and SHS ads could
also have occurred because of differences in
the stylistic presentation of these ads. Testi-
monial ads promote discussion and engage-
ment with an ad.38 Most KTQ ads did not
employ testimonials from former smokers,

whereas several SHS ads used them. Post
hoc analyses revealed that smokers with less
education were less likely than were those
with more education to talk about KTQ ads
with others, but they were equally as likely
to talk about SHS ads. This finding sug-
gested that lower-SES smokers may have
found KTQ ads less compelling than did
higher-SES smokers.

Although education was not a significant
predictor of subsequent-year quit attempts,
it was a significant predictor of 1-year ab-
stinence in bivariate models (Table 1) and
approached statistical significance in multi-
variate models (Table 3). Less-educated popu-
lations face more barriers in turning a quit
attempt into smoking abstinence, including
fewer smoking restrictions at work, greater
nicotine dependence, and less access to

evidence-based treatments.39,40 Future cam-
paigns should keep these barriers in mind
when developing campaigns to promote quit-
ting among lower-SES populations.

We found no evidence of ad recall effects
on smoking abstinence at year 1 or differ-
ences in effects by income or education. Sus-
tained media campaigns and other cessation
resources may be necessary to turn quit at-
tempts into long-term abstinence from smok-
ing.16 It is possible that KTQ or SHS ads
were effective in promoting short-term smok-
ing abstinence but that smokers were unable
to maintain long-term abstinence. It is also
unclear why differences were observed by ed-
ucation but not income. Disparities in smok-
ing rates and quit attempts are often larger by
education than by income.21,26 These factors
underscore the importance of future studies
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FIGURE 1—Model-predicted association between keep-trying-to-quit ad recall and at least
1 quit attempt in the subsequent year among adult smokers (n=407), by level of
education: Wisconsin Tobacco Survey, 2003, and Wisconsin Behavioral Health Survey, 2004.

that examine sources of disparities and factors
that have potential to widen them.

Limitations
The low enrollment rate (29%), combined

with differences in Wisconsin Behavioral
Health Survey respondent and nonrespon-
dent characteristics, raises questions about
how well the sample represented Wisconsin
smokers. The low proportion of respondents
abstinent from smoking at follow-up (13%)
reduced the ability to detect ad recall effects
on that outcome.

The directionality of the association be-
tween ad recall and quit attempts was un-
clear. Respondents who recalled KTQ or SHS
ads may also differ in ways other than whether
or not they saw the ads. For instance, it is

possible that college-educated individuals
who quit smoking successfully recalled the
KTQ ads because they were already more
motivated to quit at the time they saw the
ads. The inclusion of several control variables,
including baseline quit intentions, provided a
safeguard for this explanation. It is neverthe-
less possible that unmeasured variables ac-
counted for the relationships between ad re-
call and quit attempts.

Differences in ad effects on quit attempts
by education might not be found in the
context of larger media campaigns. The
Wisconsin Tobacco Prevention and Control
Program was funded well below CDC’s rec-
ommended funding level during 2003 and
2004,41 and only a portion of the overall
budget was spent on media. Future studies

should examine SES differences in the con-
text of larger campaigns, using multiple
longitudinal data sources, to see whether
these results are replicated.

Conclusions
Some types of smoking cessation media

messages may have greater impact on quit
attempts among more-educated compared
with less-educated populations. Over time,
these differences could produce widened dis-
parities in smoking by SES. There is a need
to develop media campaigns that are more
effective with less-educated smokers, a group
that constitutes a disproportionately large
portion of the smoking population.
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