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abstraCt

introduction: One in 5 young adults in the United States currently smoke, and young adults are less likely than other smokers 
to make aided quit attempts. Telephone quitlines may be a useful tool for treating this population. This study tested a quitline-
based smoking cessation intervention versus mailed self-help materials in smokers 18–24 years old.

Methods: This was a 2-group randomized clinical trial. The quitline-based counseling intervention (CI) included up to 4 proac-
tive telephone counseling sessions; participants in the self-help (SH) group received only mailed cessation materials. Participants 
included 410 young adults who had smoked at least 1 cigarette in the past 30 days and who called the Wisconsin Tobacco Quit 
Line (WTQL) for help with quitting. Primary study outcomes included whether or not a quit date was set, whether or not a seri-
ous quit attempt was undertaken, and self-reported 7-day point-prevalence abstinence at 1-, 3-, and 6-month postenrollment.

results: The CI and SH groups did not differ in the intent-to-treat abstinence analyses at any of the follow-ups. However, 
the CI group was significantly more likely to set a quit date at 1-month postenrollment. Follow-up response rates were low 
(67.8% at 1 month; 53.4% at 3 months; and 48.3% at 6 months) reflecting lower motivation to participate in this kind of 
research.

Conclusions: Relative to self-help, quitline counseling motivated young adults to set a quit date but abstinence rates were not 
improved. Research is needed on how to motivate young adult smokers to seek cessation treatment including quitline services.

intrOduCtiOn

In 2010, approximately 20.1% of U.S. young adults 18–24 years 
old were current smokers (Centers for Disease Control and 
Prevention, 2011a). However, compared to older smokers, 
young adults are less likely to receive health professional 
advice to quit (31.1% vs. >44% for adults 25 years and older) 
and are less likely to use cessation counseling and/or medica-
tion (15.8% vs. >29% for adults 25 years and older) (Centers 
for Disease Control and Prevention, 2011b; see also Messer, 
Trinidad, Al-Delaimy, & Pierce, 2008). However, a majority 
(66.7%) of young adult smokers report being interested in quit-
ting and approximately 62% made an attempt to quit in the 
past year (Centers for Disease Control and Prevention, 2011b).

In a systematic review of cessation interventions for young 
adults, Villanti, McKay, Abrams, Holtgrave, and Bowie 
(2010) found only limited evidence that existing cessation 
interventions for young adult smokers are efficacious. However, 

Villanti and colleagues identified three studies with promising 
interventions characterized by individual tailoring along with 
extended support via telephone, quitline, web, or E-mail: An 
et  al. (2008), Rabius, McAlister, Geiger, Huang, and Todd 
(2004), and Zanis et  al. (2011). Quit rates at 2–3  months in 
these three studies varied considerably with the highest rates 
in college students who received extended support (42.8%; An 
et al., 2008) and the lowest in young adult smokers who received 
brief quitline counseling (6.7%; Zanis et  al., 2011). In sum, 
data suggest that young adult smokers are motivated to quit, 
but they tend to make quit attempts without assistance and little 
is known about optimal interventions for young adult smokers. 
Taken together, these findings highlight the importance of 
developing and identifying effective tobacco prevention and 
cessation interventions for young adult smokers.

Proactive telephone counseling may be an appropriate ces-
sation strategy for young adult smokers because there is a large 
evidence base documenting its clinical and cost-effectiveness 
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among adults (Abrams, Graham, Levy, Mabry, & Orleans, 
2010; Centers for Disease Control and Prevention, 2007; 
Fiore et al., 2008; Lichtenstein, Zhu, & Tedeschi, 2010; Stead, 
Perera, & Lancaster, 2006; Zhu, Melcer, Sun, Rosbrook, & 
Pierce, 2000; Zhu et al., 2002); the widespread availability of 
telephones in the United States ensures its potential reach; it 
can be promoted and disseminated through existing programs 
with few implementation barriers; and it can be linked to the 
delivery of smoking cessation interventions provided in health 
care settings (e.g., Cummins, Hebert, Anderson, Mills, & 
Zhu, 2007; Kobinsky, Redmond, Smith, Yepassis-Zembrou, & 
Fiore, 2010).

Although telephone quitlines have been found to be an 
effective way to reach young adult smokers (Cummins et al., 
2007), only two studies have addressed their effectiveness with 
this population. In one study noted above, Rabius et al. (2004) 
examined cessation rates in young adults randomized to self-
help or quitline counseling, with the counseling group demon-
strating a significantly higher abstinence rate at 6 months than 
did the SH group (9.8% vs. 3.2%, respectively). In contrast, 
Zanis et  al. (2011) found that a brief face-to-face treatment 
intervention with a health educator yielded a higher 30-day 
abstinence rate at the 3-month follow-up (19.8%) compared 
to a brief quitline intervention (10.2%) but the difference was 
not statistically significant (odds ratio = 2.61; 95% confidence 
interval: 0.97, 6.98; reported by Villanti et  al., 2010). Thus, 
there is some evidence that quitline counseling enhances ces-
sation rates, even though the results were significant in only 
one study.

The current study was designed to provide additional data 
on the effects of proactive telephone quitline counseling in 
young adult smokers. Specifically, it was designed to determine 
if such counseling, when paired with mailed self-help materi-
als, is more effective than mailed self-help materials alone in 
motivating young adult smokers to set a quit date, make a seri-
ous quit attempt, and/or quit smoking.

MethOds

Setting

This study was conducted by the Center for Tobacco Research 
and Intervention (CTRI) at the University of Wisconsin (UW) 
School of Medicine and Public Health, Madison, WI in collab-
oration with the State of Wisconsin’s tobacco quitline vendor, 
Free & Clear, Inc. [now called Alere Wellbeing], Seattle, WA. 
Institutional Review Board (IRB) approval for the study was 
granted by the UW Health Sciences IRB.

Participants and Recruitment for Current Study

The original goal of this study was to examine the effective-
ness of quitline counseling for adolescent callers only. Due to 
difficulties in recruiting adolescent smokers via the Wisconsin 
Tobacco Quit Line (WTQL) in a pilot study, the sample age 
range in the current study was expanded to include young 
adult callers, age 18–24 years in addition to adolescent callers 
13–17 years of age. In the current study, we were only able to 
recruit 52 adolescents out of a total of 462 clinical trial par-
ticipants. Because few adolescents were recruited, and because 
their counseling intervention differed from that given to young 

adults, we dropped the adolescents from analyses and present 
results only for the 410 young adult participants.

Recruitment for the current study occurred from February 
2007 through August 2008; the study was publicized in 
Wisconsin through flyers at schools, radio spots, and press 
releases. Most recruitment came from general media adver-
tising urging people of all ages to contact the WTQL. 
Eligibility criteria included: age 18–24 years; having smoked 
at least one cigarette within the last 30 days; and being inter-
ested in quitting within the next 3 months. Exclusion crite-
ria included: unwilling to be randomized to treatment; use 
of only noncigarette forms of tobacco (i.e., not a cigarette 
smoker but other tobacco products were being used); and 
pregnancy. WTQL intake specialists obtained verbal consent 
by phone from eligible callers interested in participating; 
those who consented were randomized to either self-help 
(SH) or a quitline-based counseling intervention (CI) that 
included up to four proactive telephone counseling sessions 
(in which quitline Quit Coaches made calls to study partici-
pants). As shown in the Consolidated Standards of Reporting 
Trials (CONSORT) diagram (Figure  1), 201 young adults 
smokers were randomized to the SH group and 209 were 
randomized to the CI group. Participants in the study were 
not required to set a quit date at the time of study enrollment. 
Gift cards worth up to $105 were provided for participating 
in the study; participants received a $10 card for enrolling 
in the study; a $10 card for completing the 1-month follow-
up call; a $15 card for the 3-month follow-up call; two $10 
cards for the 6-month follow-up call; and $50 in gift cards 
for completing an in-person visit for biochemical verifica-
tion of self-reported abstinence.

Baseline Measures and Randomization to Treatment

After consent was obtained, standard baseline information 
was collected by WTQL staff during the initial call to the 
quitline. Baseline information included sociodemographic 
questions; smoking history and smoking cessation questions; 
items and scales from the Wisconsin Inventory of Smoking 
Dependence Motives (Piper et  al., 2004); and the Modified 
Fagerström Tolerance Questionnaire (Prokhorov, Koehly, 
Pallonen, & Hudmon, 1998; Prokhorov, Pallonen, Fava, Ding, 
& Niaura, 1996). Quitline staff (in Seattle, WA) randomized 
callers to either the SH group or the CI group using a list of 
randomized numbers; university-based follow-up interview-
ers (in Madison, WI) were unaware of participants’ treatment 
group assignment.

Interventions

SH Group
Participants randomized to the SH group received no 
cessation counseling during the initial call to the quitline 
other than general rapport building during the consent and 
baseline survey. After randomization, SH group participants 
were told that they would receive mailed self-help materials. 
These materials consisted of smoking cessation booklets that 
the WTQL routinely provided to adult callers to the quitline. 
No subsequent proactive assistance from the WTQL was 
offered to SH participants but they could initiate a call to 
the WTQL during the study for assistance (very few made 
these calls).
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The self-help materials provided to participants in both 
treatment groups (SH and CI) were a series of quitting guides 
based on self-reported stage of change (e.g., contemplation, 
preparation, or action stages; Prochaska & DiClemente, 1983; 
Prochaska, Velicer, Prochaska, & Johnson, 2004). These quit 
guides, the Be Free series developed by Free & Clear, were 
written at a fourth grade reading level, reviewed by a Scientific 
Advisory Group, and evaluated in focus groups. The first quit 
guide, provided at enrollment, was designed for smokers in 
the precontemplation and contemplation stages of quitting; the 
second quit guide was designed for smokers in the preparation 
and action stages of quitting; the third booklet was designed 
for smokers in the maintenance stage of quitting. Both SH and 
CI participants received the initial mailed materials based on 
stage of change at enrollment. However, CI participants could 
receive additional quit guides if they transitioned to a new stage 
of change (as assessed by WTQL counselors).

Quitline CI Group
Subjects randomized to the CI group received the mailed self-
help materials described above and up to four proactive calls 
from WTQL counselors specially trained to provide cessation 
counseling to youth and adults. Counseling protocols were 
based on protocols developed in the seminal National Cancer 
Institute-funded study by Orleans et  al. (1991) (see also 
Curry, Grothaus, McAfee, & Pabiniak, 1998; Hollis et  al., 
2007) and recommendations in the 2008 U.S. Public Health 
Service Clinical Practice Guideline, Treating Tobacco Use 
and Dependence (Fiore et al., 2008). The counseling protocol 
consisted of evidence-based counseling that included discussion 
of smoking history, prior quit attempts, setting a quit date, 
planning and skill development, problem-solving, and relapse-
prevention strategies. Counselors also discussed FDA-approved 
cessation medications but medications were not provided by 
the WTQL to study participants; instead, CI participants were 

Figure 1. Consolidated Standard for Reporting Clinical Trials (CONSORT) diagram.
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advised to discuss medications with their physician. The four 
proactive calls were scheduled to be completed within a 4–6-
week timeframe (approximately every 1–2 weeks); multiple 
attempts were made to reach participants for each call.

Measures Collected by WTQL Counselors

During the initial counseling call with participants, WTQL staff 
assessed stage of change, prior use of Nicotine replacement 
therapy (NRT), and reasons for wanting to quit smoking. Data 
collected during subsequent calls included stage of change, 
whether a quit attempt had occurred, and, if so, the date of the 
quit attempt. The total number of calls (range: zero to four) and 
the total minutes of counseling were recorded and explored 
in secondary outcome analyses. For purposes of analysis, the 
number of calls completed was dichotomized: no or one call = 0 
(representing minimal utilization) versus two to four calls = 1.

Follow-up Data

Study participants were called by UW-CTRI interviewers at 1, 3, 
and 6 months following the enrollment date; interviewers were 
unaware of participant treatment group assignment. Multiple 
attempts were made to reach each participant as follows: daily 
calls for 2 weeks at the 1- and 3-month follow-ups, daily calls 
for 3 weeks at the 6-month follow-up; if no success in the first 
2–3 weeks, interviewers called twice weekly for an additional 
2 weeks and then once weekly for at least another 2 weeks. 
Primary outcome measures were whether a quit date was set by 
a participant since enrolling in the study; whether a serious quit 
attempt occurred (defined as no smoking for at least 24 hr); and 
smoking status (abstinent vs. smoking) during the 7 days prior 
to the follow-up call (“Have you smoked a cigarette, even a sin-
gle puff, in the past 7 days?”). Self-reported abstinence was not 
biochemically confirmed. Participants were also asked about any 
use of over-the-counter or prescription cessation medicines; this 
information was explored in secondary analyses.

Statistical Analyses

All statistical tests were two-tailed; alpha was set at p < .05. 
χ2 tests and t tests were used for group comparisons. Due to 
considerable missing data at each of the three follow-ups that 
increased over time, multiple imputation to account for missing 
data was deemed inappropriate (Barnes, Larsen, Schroeder, 
Hanson, & Decker, 2010). For the three primary outcomes, 
we conducted both intent-to-treat (ITT) and responder-only 
analyses at each of the three postenrollment study end points 
(1, 3, and 6 months). For the ITT analysis, missing data were 
handled as follows: for the outcomes of setting a quit date (yes/
no) and making a quit attempt (yes/no), missing was treated as 
no; for 7-day point-prevalence abstinence, missing was treated 
as smoking (i.e., that participants who did not complete a 
follow-up assessment were smoking). ITT and responder-only 
analyses for testing SH versus CI group differences for the three 
primary outcomes were computed using logistic regression.

We also conducted a set of secondary analyses examining 
study participation in relation to participant sociodemographic 
characteristics (gender, age, race, and education) and smoking 
history variables (baseline cigarettes per day [CPD], age when 
daily smoking started, time to first cigarette after waking, and 
smoking environment). Study participation was indexed by 

counseling call completion (no or one counseling calls com-
pleted vs. two to four calls) and follow-up call completion (no or 
one follow-up calls completed vs. two or three calls). Race was 
coded as White versus non-White; smoking environment was 
coded as no smokers present at home or at work versus smokers 
present at home or work (or both). χ2 tests and t tests were used 
for group comparisons. Because these were post hoc analyses 
involving tests on eight different participant characteristics, we 
used the Benjamini–Hochberg procedure to control the Type 
I error rate (Benjamini & Hochberg, 1995; Keselman, Cribbie, 
& Holland, 2002).

Lastly, we report results of an exploratory analysis of ces-
sation medication use by study participants. This exploratory 
analysis was motivated, in part, by conflicting findings about 
the effects of cessation medication in real-world contexts. 
While such medications have produced evidence of benefit 
in some studies, such as those examining medication effects 
in over-the-counter contexts (Fiore et al., 2008; Shiffman and 
Sweeney, 2008), some survey and longitudinal studies have 
found little evidence that medication use is associated with 
greater likelihood of successful cessation (e.g., Messer et al., 
2008; Pierce, Cummins, White, Humphrey, & Messer, 2012). 
Among 278 participants who completed the 1-month follow-up, 
72 reported using a cessation medication. In these exploratory 
analyses, we used χ2 tests to the effect of medication use (yes, 
no) on the three primary outcomes using the responder-only 
sample. Because these were post hoc tests on three outcomes, 
we used a Bonferroni-corrected alpha of .017 to evaluate statis-
tical significance. Also, we used logistic regression to test the 
interaction of treatment group and medication use.

Sample Size and Power to Detect Predicted Effects

In the original study protocol, the study sample size was set at 
460 to have sufficient power (80%; two-tailed test; α = 0.05) to 
detect a statistically significant group difference in predicted 
7-day point-prevalence abstinence rates at 6-month postenroll-
ment of 15% in the SH group versus 25% in the CI group. The 
achieved sample size of 410 young adults has power of 71% to 
detect the predicted 6-month effect size.

results

Treatment Group Comparisons for Baseline Measures

Table 1 provides descriptive statistics for baseline sociodemo-
graphic and smoking history variables by treatment group. There 
were no group differences on any of the baseline measures. 
Other baseline variables were available only for the CI group 
participants (data collected by WTQL counselors during the first 
counseling call). These variables included prior use of NRT, for 
which 33% of young adults reported such use, and reasons for 
quitting, with health reasons being the most common (74%) fol-
lowed by family reasons (37%) and the cost of cigarettes (33%).

Counseling Intervention Utilization and Follow-up

Nearly 10% of the CI participants (N = 20 out of 209) failed to 
complete even a single counseling call; these participants enrolled 
in the study but lacked time during the initial call to the WTQL 
to be transferred to a counselor and never followed through 
on any subsequent calls. Twenty-six percent of CI participants 
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completed one call, 29% completed two calls, 22% completed 
three calls, and only 14% completed all four calls (mean number 
of calls completed = 2.05, SD = 1.20). The mean total minutes 
of counseling was 41 (SD = 25). For a participant who did not 
complete a given counseling call, quitline counselors made, on 
average, about five calls in an effort to reach the participant.

For the entire sample of 410 participants, 89 (21.7%) failed 
to complete any follow-up interviews, 83 (20.2%) completed 
only one follow-up, 102 (24.9%) completed two follow-ups, and 
136 (33.1%) completed all three follow-ups. Overall response 
rates at each of the follow-ups were 67.8% at 1 month; 53.4% 
at 3 months; and 48.3% at 6 months. There were no treatment 
group differences in response rates at any of the three follow-ups.

For the participants in the CI group, there was a strong associ-
ation between the number of counseling sessions completed and 
the number of follow-up calls completed, χ2(df = 12) = 44.17,  
p < .001.

Primary Outcomes for Young Adult Participants 
(N = 410)

As shown in Table 2, the CI group was significantly more likely 
to set a quit date (59.8%) than the SH group (43.3%; p < .002) 
at 1-month postenrollment in the ITT analysis as well as in the 

responder-only analysis (p < .001). This effect was not found 
at the subsequent study end points except in the responder-only 
analysis (p = .003) at 6 months. The groups did not differ in the 
percentage of participants who actually reported making a quit 
attempt at any of the study end points. Similarly, the groups did 
not differ in percentage abstinent at any of the study end points 
for either the ITT or responder-only analysis.

Primary Outcomes in the CI Group by Counseling 
Utilization

Participants who had two or more counseling sessions were 
somewhat more likely to report making a quit attempt (44.4%) 
compared to participants who had zero or one session (31.1%; 
p  =  .06). Similarly, the group of participants who had more 
counseling sessions had a marginally significant higher absti-
nence rate (14.1%) compared to participants with fewer coun-
seling sessions (5.4%; p = .06).

Participant Characteristics and Study Participation

As shown in Table  3, the only participant characteristic that 
was associated with counseling call completion was education 

table 1. Descriptive Statistics for Baseline Sociodemographic and Smoking History
Variables by Treatment Group

Baseline characteristics/measures Self-help group (N = 201) Counseling intervention group (N = 209) p value

Female 57.2% 61.2% .41
Race .68
 White 74.9% 78.8%
 African-American 14.6% 10.6%
 American Indian/Alaska native 5.5% 5.3%
 Other 5.0% 5.3%
Hispanic 3.5% 6.2% .21
Age (years) when first smoked regularlya, mean (SD) 15.0 (2.8) 14.7 (2.8) .20
Number of cigarettes smoked per day, mean (SD) 15.4 (10.4) 16.1 (10.6) .49
Other tobacco use: Cigars 4.5% 2.4% .25
Other tobacco use: smokeless 4.0% 5.3% .54
mFTQb, mean (SD) 4.8 (1.7) 4.9 (1.8) .80
Time to first cigarette after waking .58
 Within 5 min 43.1% 43.6%
 6–30 min 31.3% 30.9%
 31–60 min 10.3% 13.7%
 Longer than 1 hr 15.4% 11.8%
WISDMc subscales, mean (SD)
 Craving 5.3 (1.6) 5.2 (1.5) .92
 Cue exposure 5.5 (1.4) 5.4 (1.3) .72
 Negative reinforcement 4.8 (1.5) 4.5 (1.6) .09
 Environmental goads 5.2 (1.8) 5.5 (1.6) .21
 Weight control 2.7 (1.7) 2.7 (1.7) .88
Around other smokers? .81
 At home only 34.5% 31.7%
 At work only 21.5% 22.1%
 Both home and work 25.0% 28.8%
 Neither home nor work 19.0% 17.3%

aRegularly = smoking one or two times per week.
bmFTQ = Modified Fagerström Tolerance Questionnaire (Prokhorov et al., 1996; Prokhorov et al., 1998).
cWISDM = Wisconsin Inventory of Smoking Dependence Motives (Piper et al., 2004); rated on a 1–7 response scale, where 1 = “Not 
True of Me At All” and 7 = “Extremely True of Me.”
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(after applying the Benjamini–Hochberg procedure to control 
the Type I error rate). More specifically, participants with less 
education (i.e., not completing a high school degree) were less 
likely to complete more than one counseling call. In contrast, 
several participant characteristics were associated with follow-
up call completion after applying the Benjamini–Hochberg 
correction for multiple tests. Sociodemographic characteris-
tics associated with completing no or only one follow-up calls 
included less education, race other than White, a higher base-
line smoking rate, younger age when daily smoking started, 
smoking a cigarette in the first 30 min after waking, and hav-
ing smokers in the home or at work. Table 3 also shows that 
participants completing no or only one follow-up call engaged 
in significantly fewer minutes of quitline counseling (32.5 vs. 
47.4 min for participants who completed 2 or 3 follow-up calls).

Exploratory Analysis of Cessation Medication Use

Study treatment did not include provision of cessation medi-
cation. However, at the 1-month follow-up, 72 participants 
(17.5% of the total sample; 25.9% of the responder-only 
sample) reported using cessation medications: 22 used nico-
tine gum, 32 used nicotine patch, 8 used nicotine lozenge, 3 
used the nicotine inhaler, 5 used bupropion SR, and 18 used 

varenicline (some individuals used more than one medication). 
We conducted exploratory analyses of medication use in rela-
tion to the 3 primary outcomes in the 278 participants (67.8% 
response rate for the total sample) who completed the 1-month 
follow-up call (responder-only analysis). Bonferroni-corrected 
results of initial exploratory analyses showed that medication 
users, relative to nonusers, were more likely to set a quit date 
(87.5% vs. 72.3%, respectively; χ2(df = 1) = 6.78, p =  .009) 
and to report being abstinent (31.9% vs. 7.7%, respectively; 
χ2(df = 1) = 25.86, p < .0001). A higher percentage of medica-
tion users reported making a serious quit attempt compared to 
nonusers (69.4% vs. 53.9% %, respectively; χ2(df = 1) = 5.30, 
p = .021) but the difference was not statistically significant with 
Bonferroni correction. We also tested whether or not the effect 
of medication use on the primary outcomes varied by treatment 
group; more specifically, we tested logistic regression models 
that included the interaction of treatment group with medica-
tion use. These analyses yielded no significant interactions.

disCussiOn

Analyses of primary outcomes for young adults showed that, 
relative to self-help, quitline counseling significantly increased 

table 2. Primary Study Outcomes by Treatment Condition

Outcome

Self-help group Counseling intervention group

Odds ratio (95% CI) p valueN % N %

% Setting a quit date
 1-month follow-up
  Intent-to-treat 201 43.3% 209 59.8% 1.95 (1.32–2.89) <.002
  Responder only 134 64.9% 144 86.8% 3.56 (1.95–6.47) <.001
 3-Month follow-up
  Intent-to-treat 201 42.3% 209 41.6% 0.97 (0.66–1.44) .89
  Responder only 115 73.9% 104 83.7% 1.81 (0.93–3.52) .08
 6-Month follow-up
  Intent-to-treat 201 37.3% 209 42.6% 1.25 (0.84–1.85) .28
  Responder only 100 75.0% 98 90.8% 3.30 (1.45–7.50) .003
% Making a quit attempt
 1-Month follow-up
  Intent-to-treat 201 38.8% 209 39.7% 1.04 (0.70–1.54) .85
  Responder only 134 58.2% 144 57.6% 0.98 (0.61–1.57) .92
 3-Month follow-up
  Intent-to-treat 201 31.3% 209 24.9% 0.73 (0.47–1.12) .15
  Responder only 115 54.8% 104 50.0% 0.83 (0.49–1.41) .48
 6-Month follow-up
  Intent-to-treat 201 30.8% 209 31.1% 1.01 (0.67–1.54) .96
  Responder only 100 62.0% 98 66.3% 1.21 (0.68–2.16) .53
% Abstinent at 1 month
 1-Month follow-up
  Intent-to-treat 201 8.5% 209 11.0% 1.34 (0.69–2.59) .39
  Responder only 134 12.7% 144 15.3% 1.24 (0.63–2.45) .53
 3-Month follow-up
  Intent-to-treat 201 7.5% 209 8.1% 1.10 (0.53–2.26) .80
  Responder only 115 13.0% 104 16.3% 1.30 (0.61–2.76) .49
 6-Month follow-up
  Intent-to-treat 201 6.5% 209 6.7% 1.04 (0.48–2.27) .93
  Responder only 100 13.0% 98 14.3% 1.12 (0.50–2.51) .79
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the likelihood of setting a quit date at 1-month postenrollment 
not at the 3- or 6-month end points. Contrary to prediction, 
quitline counseling did not affect the likelihood of making a 
serious quit attempt or successfully quitting at any of the study 
end points.

Utilization of quitline counseling was fairly low. Only 
35% of young adult callers completed three or four calls 
and nearly 10% of young adult participants completed no 

counseling calls at all. It should be noted that, although this 
study offered a monetary incentive for participation, it did 
not require participants to set a quit date. This is in keeping 
with routine practice at the tested quitline in which individu-
als can receive counseling despite not committing to making 
a quit attempt. However, this means that this study may have 
recruited participants low in quitting motivation, which could 
account for the relatively low counseling utilization as well as 

table 3.  Participant Characteristics by Counseling Call Completion and Follow-up Call Completion Only

Participant 

characteristic

0 or 1 counseling calls 

completeda 2–4 counseling calls completeda

Test value

Unadjusted  

p valueN % or mean (SD) N % or mean (SD)

Age, years 74 21.2 (1.7) 135 21.4 (1.9) t(df = 207) = −0.40 .691
Gender, % female 74 62.2% 135 60.7% χ2(df = 1) = 0.04 .840
Race, % White 74 73.0% 134 82.1% χ2(df = 1) = 2.38 .123
Education, %  

completing less  
than 12th grade

73 34.2% 135 14.8% χ2(df = 1) = 7.64 (linear by linear) .006*

Baseline cigarettes 
per day

74 17.0 (11.2) 135 15.7 (10.2) t(df = 207) = 0.86 .389

Age started  
smoking daily

73 14.1 (2.5) 131 15.0 (2.9) t(df = 207) = −2.13 .034

Time to first cigarette 
after waking, % ≤30 
min

71 78.9% 133 72.2% χ2(df = 1) = 1.09 .296

Smokers at home or 
work, % saying no

73 19.2% 135 16.3% χ2(df = 1) = 0.28 .600

Participant 

characteristic

0 or 1 follow-up calls 

competed 2 or 3 follow-up calls competed

χ2 value or t test value

Unadjusted p 

valueN % or mean (SD) N % or mean (SD)

Age, years 172 21.3 (1.9) 238 21.3 (2.0) t(df = 207) = −.02 .983
Gender, % female 172 57.6% 238 60.5% χ2(df = 1) = 0.36 .549
Race, % White 170 71.8% 237 80.6% χ2(df = 1) = 4.34 .037*
Education, %  

completing less  
than 12th grade

171 26.9% 237 16.0% χ2(df = 1) = 13.15 (linear by linear) .0003*

Baseline cigarettes 
per day

172 17.1 (11.7) 238 14.8 (9.4) t(df = 207) = 2.22 .027*

Age started  
smoking daily

169 14.4 (2.7) 233 15.1 (2.8) t(df = 207) = −2.41 .017*

Time to first cigarette 
after waking,  
% ≤30 min

168 81.0% 231 69.7% χ2(df = 1) = 6.48 .011*

Smokers at home or 
work, % saying no

170 12.9% 238 21.8% χ2(df = 1) = 5.30 .021*

Total minutes of quit-
line counselinga

92 32.5 (22.6) 117 47.4 (25.1) t(df = 207) = −4.46 <.0001*

aCounseling intervention participants only.
*Statistically significant after Benjamini–Hochberg procedure to control the Type I error rate (Benjamini & Hochberg, 1995; Keselman, 
Cribbie, & Holland, 2002).
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the lack of treatment differences in the overall ITT abstinence 
analyses. These findings suggest a need for improved triage 
and counseling of young adult smokers calling quitlines for 
assistance such that those lower in motivation to quit would 
receive more potent motivational treatment and those ready to 
quit would receive evidence-based cessation counseling and, 
if appropriate, pharmacotherapy (Baker et  al., 2011; Fiore 
et al., 2008).

Analyses of counseling utilization showed that more intense 
quitline counseling (two or more sessions) was associated with 
better outcomes including greater quitting success in the young 
adult sample. It is possible that participants who engaged in 
more counseling were more motivated to quit and this may 
explain their higher abstinence rates. The current correlational 
findings argue for conducting additional research on coun-
seling intensity in young smokers.

Given the lower-than-expected rates of study engagement 
(i.e., in counseling and follow-up), we explored participant 
characteristics in relation to counseling call completion as 
well as follow-up call completion. Due to the number and post 
hoc nature of these analyses, we controlled for potential infla-
tion of the Type I error rate using the Benjamini–Hochberg 
procedure (Benjamini & Hochberg, 1995). Participants with 
less than a high school education were less likely to com-
plete more than one counseling call than other participants 
but no other participant characteristic appeared to be asso-
ciated with counseling engagement. In contrast, several par-
ticipant characteristics were associated with follow-up call 
completion. More specifically, participants with a higher 
baseline smoking rate, earlier age of starting to smoke regu-
larly, higher levels of nicotine dependence (indexed by time 
to first cigarette after waking), and having smokers at home 
or work were significantly less likely to complete more than 
one follow-up call. Also, lower education and non-White race 
were associated with lower follow-up participation. Since 
all these factors tend to be associated with cessation failure 
(e.g., Bolt et  al., 2009), these findings suggest that partici-
pants’ inability to quit was, in part, responsible for their fail-
ure to engage in follow-up assessments. These findings may 
be informative for future studies of young adult smokers in 
terms of increasing study engagement and in drawing infer-
ences regarding missingness. Given that lower treatment and 
follow-up participation rates were associated with certain 
sociodemographic characteristics (e.g., lower educational 
attainment, non-White) and heavier smoking, new tailored 
interventions are needed that address the special challenges 
of young adult smokers with these and other relapse risk fac-
tors (Audrain-McGovern et al., 2009; Cengalli, O’Loughlin, 
Lauzon, & Cornuz, 2011).

Although not originally a focus of the study, second-
ary analyses examined the relations of medication use with 
outcome because of conflicting findings about the effects of 
cessation medication in real-world contexts (e.g., Pierce and 
Gilpin, 2002; Reed, Anderson, Vaughn, & Burns, 2005). In 
our study, participants were not offered cessation medica-
tion but 72 of the 278 participants completing the 1-month 
follow-up reported using cessation medication. Analyses 
(with Bonferroni correction to account for the post hoc nature 
of these comparisons) showed that users of medication were 
significantly more likely to set a quit date (87.5% of cessa-
tion medication users vs. 72.3% of nonusers) and to report 

abstinence at 1 month (31.9% of medication users vs. 7.8% 
for nonusers). No differences in the effect of medication use 
on primary outcomes were found by treatment group. Thus, 
the current effectiveness trial shows that medication use is 
strongly related to cessation outcomes. These findings might 
be due to more motivated smokers choosing to use medica-
tion, or due to the beneficial effects of medication, or both. 
Moreover, interpretation of this finding must be highly tenta-
tive given the small sample size and rate of missingness in 
this dataset.

Limitations of the study include a somewhat modest sample 
size and relatively low response rates for the 3- and 6-month 
follow-ups that reduced confidence in results at the later 
study end points. Although the low response rate at 6 months 
makes it difficult to reliably estimate true group differences in 
abstinence, it is likely that the true effect size is smaller than 
what we predicted (15% in the SH group vs. 25% in the CI 
group) and, as such, the study was probably underpowered to 
detect a group difference in abstinence. Lower-than-expected 
response rates at all follow-up end points combined with 
modest counseling utilization likely contributed to the lower 
abstinence rates in the CI group and the lack of a significant 
overall difference in abstinence between the SH and CI inter-
ventions. Another limitation is that there was no evaluation 
of the use or helpfulness of the self-help materials. Also, the 
dose of intervention in the CI group was limited, with only 
a few counseling sessions and no study-related medication. 
Lastly, analyses of medication use were post hoc rather than 
planned analyses.

There are very few studies of quitline interventions for 
young adult smokers. The current study shows that quitline-
based counseling may benefit young adults in spurring them 
to set a quit date. A  meaningful portion of young adult par-
ticipants (18% of the total sample; 26% of the responder-
only sample) were motivated to obtain cessation medication 
independent of the study and we found that medication users 
were significantly more likely to set a quit date and to be more 
successful in quitting than were other participants not using 
cessation medications. However, analyses of cessation medica-
tions were post hoc reflecting the fact that there was no random 
assignment to medication conditions; therefore, no firm con-
clusions can be drawn regarding medication effects.

In summary, the results of this study suggest that the tested 
quitline intervention was relatively little used by these young 
adult smokers, and that the intervention had relatively little 
effect on abstinence rates. Further, the results point to the need 
for innovative treatment approaches for engaging young adults 
in a serious, aided, quit attempts. The results also suggest that 
the effects of cessation medication, as it is used in real-world 
contexts by the population, merit additional study. In addition, 
young adults with more severe nicotine dependence likely 
need additional treatment and support in order to achieve absti-
nence. Likewise, smokers with socioeconomic, educational, or 
other risk factors may benefit from more intensive or special-
ized interventions to increase engagement in treatment and to 
decrease relapse. Lastly, intervention efforts should be aug-
mented by policy and prevention strategies including indoor 
smoke-free laws, higher tobacco product prices, and strong 
counter-advertising mass-media campaigns in order to reduce 
the initiation and prevalence of smoking in youth and young 
adults.
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