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Abstract Mindfulness is a skill of intentionally directing
one’s attention to emotions, thoughts, or physical sensations
with an open-minded, non-judgmental attitude. Mindfulness
can enable a person to experience challenging feelings or sit-
uations without reacting impulsively or automatically.
Mindfulness training may be provided to smokers to help
them manage smoking triggers, urges, stress, or negative emo-
tions without smoking. Randomized controlled trials have
now shown that mindfulness training for smokers (MTS)
yields smoking abstinence rates that are equal to or higher
than matched behavioral treatments. We describe a compara-
tive observational study on MTS within an ongoing clinical
program. The study was conducted with a naturalistic design
and utilized no procedures or evaluations beyond those al-
ready employed in clinical practice. All participants were ad-
vised to use FDA-approved smoking cessation medications
and were provided with a choice of two behavioral treat-
ments—MTS (selfpay) or the Wisconsin Tobacco Quit Line
(WTQL) (free). Over a 12-month study period, 181 clinic
patients enrolled; 65.75% (119) choose MTS and 34.25%
(62) choose WTQL. MTS compared to WTQL treatment ini-
tiators showed significantly higher biochemically confirmed
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7-day point prevalence smoking abstinence at 2 weeks post-
quit attempt (MTS = 47.00%, QL = 24.52%, p = .011,
OR = 2.71). Intent-to-treat analysis showed similar outcomes
(p=.019, OR = 2.45). The study provides evidence that MTS
provided within clinical program leads to similar outcomes as
found in randomized controlled trials. The strategic use of
MTS within a smoking cessation program is discussed.
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Introduction

Tobacco use continues to be the number one cause of prevent-
able morbidity and mortality in the USA (Centers for Disease
Control and Prevention 2008). Smoking is a major cause of
lung and heart disease (Centers for Disease Control and
Prevention 2008) and is now associated with 13 types of can-
cer (Alberg et al. 2014), and as much as two-thirds of smoker
will die from a smoking-related illness. The population of
smokers in the USA has changed substantially over recent
decades, with smokers today showing greater nicotine depen-
dence (Cokkinides et al. 2009; Goodwin et al. 2009), higher
incidence of psychiatric diagnosis (Annamalai et al. 2015;
Centers for Disease Control and Prevention 2013), more failed
quit attempts (Chaiton et al. 2016; Hughes 2011; Irvin et al.
2003), and greater resistance to available treatments (Ip et al.
2012; Irvin et al. 2003). Over 50% of smokers attempt to quit
smoking each year (Centers for Disease Control and
Prevention 2011), but under 5% of unassisted quit attempts
and only 10% of assisted quit attempts lead to sustained ab-
stinence (Fiore et al. 2008). This growing treatment resistance
in the face of profound morbidity and mortality has created a
need for more effective therapies (Brandon 2001; Chaiton
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et al. 2008). In response to this problem, there has been sub-
stantive innovation in tobacco dependence pharmacotherapies
(Fiore et al. 2008; Stead et al. 2008), but comparatively little
innovation in the development of behavioral therapies with
the notable exceptions of Motivational Interviewing (Lai
et al. 2010) and Acceptance and Commitment Therapy
(ACT) (Bricker and Tollison 2011; Gifford et al. 2011).

Mindfulness in its simplest form is a cognitive skill that can
be taught with only brief instruction (e.g. 5 min) and practice
(e.g. 30 min) with demonstrable reduction of smoking urges
and associated brain activity (Westbrook et al. 2013).
Mindfulness might be described as mentally disengaging from
automatic or reactive behavior to become aware of our expe-
riences, thoughts, or feelings as they occur so that we may
respond from a perspective that is engaged, open-minded,
and non-judgmental (Kabat-Zinn and Hanh 1990; Segal
et al. 2002). It does not entail changing what we are doing
or thinking, but instead bringing intentional awareness and
acceptance to ordinary moment-to-moment experience. This
acceptance-based approach runs counter-to-cognitive ap-
proaches in which an individual “strives to overcome” a neg-
ative emotion or thought (Beck 1979; Wolpe 1990). In people
who smoke, the act of challenging an urge can paradoxically
lead to a prolonged urge (Rogojanski et al. 2011; Whitfield
2006). This finding has led to the exploration of acceptance-
based cognitive strategies to overcome tobacco dependence.
Studies on mindfulness training have suggested reductions on
automatic behavior (Witkiewitz et al. 2014), impulsive reac-
tions (Way et al. 2010), physiologic stress (Goldberg et al.
2014; Grossman et al. 2004), anxiety (Creswell et al. 2007,
Hofmann et al. 2010; Koszycki et al. 2007), and depression
(Teasdale et al. 1995).

Mindfulness training was first studied as a treatment for
smokers, in a pilot study, which found that time spent practicing
mindfulness meditation was associated with smoking abstinence
(Davis et al. 2007). Since then, Mindfulness Training for
Smokers (MTS) and similar interventions have been evaluated
in a number of randomized controlled trials (RCTs) (Brewer et al.
2011; Davis et al. 2013, 2014a, b; Vidrine et al. 2016). A recent
meta-analysis across multiple RCTs showed that abstinence rates
for MTS were almost twice that of matched behavioral controls
(RR = 1.88 (95% CI 1.04-3.40)) (Oikonomou et al. 2016).
Studies on MTS and similar interventions have shown a signif-
icant association between daily meditation practice time and
smoking abstinence (Davis et al. 2014a), as well as significant
reductions on measures of stress, negative affect, and urge to
smoke compared to controls (Brewer et al. 2011; Davis et al.
2014a, b). Neuroimaging and cognitive processing studies have
led to two compelling models for how mindfulness may function
therapeutically within an addiction (Brewer et al. 2013; Elwafi
et al. 2013; Garland et al. 2013). In Brewer et al.’s (2011) model,
mindful attention enhances activity in the pre-frontal cortex, ac-
tivating top-down regulatory processes with interruption of brain
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pathways associated with emotion and cue-clicited reward-based
behavior. Garland et al. (2013) expanded on this model, propos-
ing that mindfulness practice also increases functional connectiv-
ity between the pre-frontal cortex and subcortical networks in-
volved in salience of and response to appetitive cues. In this
model, greater top-down functional connectivity potentiates
greater capacity to respond to drug cues through pre-frontal rath-
er than sub-cortical processes (Garland et al. 2013).

In an RCT, Davis et al. (2014a) assessed smokers random-
ized to MTS vs. the Wisconsin Tobacco Quit Line (WTQL); the
study showed signifcantly higher abstinence rates in MTS at
4 weeks post-quit (MTS = 45.8% vs. WTQL = 25.4%
(p = 0.02)) and 24 weeks post-quit (MTS = 38.7% vs.
WTQL = 20.6%; (p = 0.05)). The study utilized design ele-
ments commonly employed in RCTs including recruitment
through advertisements, use of exclusion criteria, 1:1 random-
ized group allocation, free behavioral treatment and medica-
tions (4 weeks of NRT), participant payment, use of objective
and self-report measures, and multiple study visits with research
staff. Randomized control trials (RCTs) are the gold standard
for determining the efficacy of medical treatments (Sibbald and
Roland 1998). A well-designed RCT will commonly use
inclusion/exclusion criteria, participant payment, and free treat-
ment (Weisberg et al. 2009) to experimentally isolate specific
therapeutic ingredients and reduce bias (Stolberg et al. 2004).
Unfortunately, however, the design elements of RCTs also typ-
ically lead to an over-estimation of the effectiveness of a treat-
ment (e.g. stringent exclusion criteria may exclude less moti-
vated and low functioning individuals, free medications help
ensure the use of medications, and close oversight by staff
increases attendance and outcomes), decreasing the generaliz-
ability of results to clinical practice (Moulton 2004; Weiss et al.
2008). After RCTs have established a treatment as efficacious,
an important next step is to assess the treatment within a clinical
environment (Woolf 2008). In order to bring greater ecological
validity to the assessment, it is common to conduct an observa-
tional study with a naturalistic design. This approach might
include for example no recruitment drive, limited or no
inclusion/exclusion criteria, therapies with standard costs, no
participant payment, no additional research procedures or eval-
uations, and limited contact with research staff (McLeod 2015).
Testing a new treatment within an observational trial is, how-
ever, often neglected, perhaps because observational studies are
vulnerable to a number of problems that together lead to smaller
treatment effects: Requiring participants to pay for their own
treatments can lead to low adherence rates; lack of payment and
limited contact with study staff can lead to high attrition (Song
and Chung 2010). Although MTS has performed well within
clinical trials, it is currently unknown how it might perform in a
clinical setting. We do not know what proportion of clinic pa-
tients would choose to enroll in MTS, how many classes they
might attend, or whether abstinence rates would be similar to
those found in clinical trials.
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Method
Participants

Study enrollment continued for 12 months, during which all
patients seen within the Meriter Smoking Cessation Program
were asked if they would provide consent to have their clinic
data used for research purposes. All study participants were
patients within the Meriter Smoking Cessation Program, and
the only criterion for participation in the study was participation
in the clinical program. The clinical program enrolled adults
(18 and over) secking treatment for tobacco dependence, with
no exclusions. All patients in the clinical program were offered
an opportunity to sign consent to have their information used
for research purposes and all but two signed consent. Their
reasons for not signing consent were not recorded.

Procedure

Clinic Visits All clinic patients (including study participants)
completed a brief clinic-based evaluation including questions
on demographics and smoking history. For all clinic patients,
smoking status was assessed at the initial visit via exhaled breath
carbon monoxide (CO) testing and a 7-day smoking history
(Brown et al. 1995). Smoking abstinence was defined as self-
report of no smoking (not even a single puff) in the past 7 days
plus a CO test result of under 7 ppm (National institute for Health
and Care Excellence 2010). All clinic patients were scheduled for
areturn clinic visit 2 weeks after their quit day at which they were
asked to repeat CO breath testing and 7-day smoking history. At
the return visit, clinic patients who choose MTS as their behav-
ioral treatment were asked about the amount of time they spent in
daily meditation over the last 7 days. The clinic did not admin-
ister standardized tests (e.g. on nicotine dependence, depression,
anxiety, stress, or alcohol use), and these tests were not adminis-
tered to study participants.

Choice of Medications and Behavioral Treatment All clinic
patients (including study participants) chose medications and
behavioral treatment through a joint decision-making process
with the smoking cessation program coordinator. FDA-
approved smoking cessation medications were recommended
to all patients based on the Clinical Practice Guideline Treating
Tobacco Use and Dependence (Fiore et al. 2008) with modifi-
cations based on medication intolerance, patient preference, in-
surance coverage, and cost burden. Primary providers were
contacted for all patients (when available) to provide prescrip-
tions. Participants were provided with a choice of two behavioral
treatments: Mindfulness Training for Smokers or referral to the
Wisconsin Tobacco Quit Line (WTQL) with a directly observed
initial call or a referral through the Fax to Quit Program
(Kobinsky et al. 2010). A description of each intervention was
provided which included information about the required

payment for MTS with reimbursement for completers (see be-
low). The Program Coordinator explained that all patients in the
clinic should receive some form of behavioral treatment not only
that MTS had been more effective for smoking cessation than
the WTQL in a randomized trial but also that “it is possible that
your results will be different from those found in research.”
MTS utilized “cost-incentive” pay structure in which patients
were required to pay for MTS course enrollment but would then
receive full reimbursement through an insurance provider after
completion of the course regardless of smoking status (course
costs were on a sliding scale). Clinic patients (including partic-
ipants) were required to acquire medications on their own (via
insurance or self-pay), although NRT was provided through the
WTQL for participating patients (see below).

MTS Intervention The MTS course provided is a group-
therapy skills training course comprised of seven weekly
2%-hour classes and a 6%-hour Quit Day Retreat for a total
of 24 h of instruction. The MTS course is led by instructors
certified through completion of the 3-day Teacher Training
Course. MTS course materials include an instructional
DVD, a manual, and audio CDs. The course follows video-
based instruction played during class and provides example-
based education with language appropriate for seventh-grade
learners. The MTS course not only contains behavioral tools
commonly used in smoking cessation interventions such as
planning for the quit day, behavioral strategies for manage-
ment of triggers and urges, but also included training in mind-
fulness meditation and mindfulness of smoking triggers,
urges, emotions, and thoughts. MTS participants were asked
to engage in 15-30 min of daily meditation with the Guided
Meditation Audio-Recording and to use mindful attention
spontaneously throughout the day to manage stress, emotions,
triggers, urges, and other relapse challenges. The Quit Day
Retreat follows the fifth class and includes multiple
instructor-guided mindfulness exercises to facilitate emersion
into the practice of more regular use of mindfulness.

WTQL Intervention The WTQL is operated by Alere
Wellbeing (now Optum®) and is the largest telephonic
smoking cessation service provider in the USA. Individuals
who called the WTQL received up to five proactive (the coach
calls the client) counseling calls from a Quit Coach, access to
Web Coach, an interactive web-based program with education
and discussion forums, 2 weeks of free nicotine replacement,
and printed self-help materials. In addition to proactive calls to
smokers, participants were allowed to place an unlimited
number of “reactive” calls to the WTQL which provided 24/
7 call availability. Whenever possible, the WTQL registration
call (to Alere Registration Specialist) was made under obser-
vation at the smoking cessation clinic to ensure enrollment in
services. If the patient did not make an observed call from the
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clinic, a WTQL Fax to Quit Program Referral was placed,
initiating registration and proactive calls to the participant.

Measures

No standardized tests were used in this study. Instead, only de-
mographic information, smoking history, 7-day smoking calen-
dar and carbon monoxide (CO) breath testing were performed.
All of these were performed at baseline but only 7-day smoking
calendar and CO testing were performed post-treatment.

Data Analyses

Data were analyzed using the R statistical software (R
Development Core Team 2011). Chi-square (x?) tests were
used to compare MTS and WTQL groups on dichotomous
variables (e.g. gender, quit status), and odds ratios (OR) were
computed using a Fisher’s exact test. Independent ¢ tests were
used to compare groups on continuous variables (e.g. age,
number of years smoked). One-sample ¢ tests were used to
compare the number of participants choosing each intervention.
Two sample ¢ tests and chi-square tests were used to assess
continuous variables including potential association of demo-
graphic variables, medication use, and program participation
with abstinence. For assessment of smoking status (abstinence
vs. relapse), we adhered to the conservative principal that all
missing data (e.g. missed return appointment) was coded as
“relapsed.” Because the study sample was not randomized,
conditions for Data Missing at Random (MAR) were not met
to allow for multiple imputation to assess missing data.

Results
Recruitment and Intervention Choice

Over the 12-month study period, 195 patients came to a clinic
visit at the Meriter Smoking Cessation Program and all 195
were offered an opportunity to join the study. Of these,
92.80% (n = 181) provided consent to have their data used
for research purposes and were enrolled in the study. Reasons
for not joining the study are provided in the consort diagram
(Fig. 1). Significantly more participants chose to participate in
MTS than WTQL (MTS = 65.75% (n = 119),
WTQL =34.25% (n = 62); t [180] = 4.45, p < .001). Based
on an interview with the Program Coordinator, the most com-
monly cited factors leading to the choice of MTS over WTQL
were that these participants had already used Quit Line in the
past and it was ineffective for them, or that they had tried to
quit and failed multiple times and wanted to use the most
effective treatment possible (mean number of failed prior quit
attempts for the full sample was 5.84).
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Baseline Characteristics

MTS and WTQL groups did not differ on age (MTS = 51.60
[SD = 12.46], WTQL = 51.63 [SD = 11.80]), gender
(MTS = 31.93% male, WTQL = 41.94% male), or baseline
smoking characteristics (cigarettes per day, years smoked, pri-
or quit attempts; all p > .10) (Table 1). MTS participants were
more likely to be Caucasian (MTS = 93.28%,
WTQL = 74.19%; x* [1] = 11.30, p < .001, OR = 4.78), have
education beyond high school (MTS = 57.14%,
WTQL = 16.13%; x* [1] = 26.31, p < .001, OR = 6.86), and
consume more alcoholic drinks per week (MTS = 1.57
[SD = 1.57], WTQL = 0.76 [SD = 0.76]; ¢ [179] = 2.56,
p =.011). Baseline variables are provided in Table 1.

Intervention Adherence

Enrollment in MTS required payment for the MTS course. Of
all MTS enrollees, 84.03% (n = 100) attended at least one
class (treatment initiators). Nineteen participants paid for the
course but did not attend any classes during the study period.
Based on an interview with Program Coordinator, most of
these participants (15 of 19) who paid for MTS but did not
attend any classes rescheduled their start date to attend the
course after the study period (see consort diagram in Fig. 1).
It is assumed that some portion of the 15 who paid and
rescheduled did in fact attend classes. For this reason, intent-
to-treat analyses of MTS participants may underestimate the
actual percentage of patients who quit smoking, and treatment
initiator analysis is also provided. Among WTQL participants,
85.48% (n = 53) completed at least one phone call to the Quit
Coach (treatment initiators); the Quit Coach call followed the
initial observed call to the Registration Specialist. MTS and
WTQL groups did not differ on treatment initiation (x>
[1] =.002, p = 0.969, OR = 0.89). Among MTS initiators,
72.00% (n = 72) attended the Quit Day Retreat (defined as
treatment completers). There was no comparable method for
defining “completion” within the WTQL intervention.

Abstinence Rates

An analysis of treatment initiators (n = 153) on biochemically
confirmed 7-day point prevalence smoking abstinence at the
2-week post-quit clinic visit showed MTS abstinence
rate = 47.00% (n = 47), WTQL abstinence rate = 24.52%
(n=13), x* [1] = 6.43, p = .011, OR = 2.71. An intent-to-
treat analysis (n = 181) of the same showed MTS abstinence
rate = 39.50% (n = 47), WTQL abstinence rate = 20.97%
(n=13), X2 [11=5.51,p=.019, OR =2.45. Abstinence rates
for the MTS course completers were 65.30% (n = 47), with no
comparable definition of completion for WTQL.
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Initial Smoking Cessation Clinic Visit (n = 195)

Did not enroll: (n=14)

Wanted MTS, but had scheduling issues: 6
Wanted MTS, but did not have the money: 5
Refused to fill out forms: 1

Not ready to quit: 1

Alcohol intoxication: 1

-
=
)
£
£ Enrolled in Intervention (n = 181)
=
g
'*g Chose MTS Intervention (n = 119) Chose Quit Line Intervention (n= 62)
@ o
Z Q9
50
Did not start: (n= 19) Did not start: (n=9)
— Rescheduled: 15 — Did not place call to Quit Coach: 6
Did not reschedule: 3 Lost to follow up: 3
Deceased: 1
o Started Intervention (n = 100 ) (84.03%) Started Intervention (n =53 ) (85.48%)
=
£ | [
;c' Completed Intervention Completed Intervention
(n = 80) (80% of Initiators) (no definition)
a Treatment Initiator Abstinence (n =47 ) (47.00%) Treatment Initiator Abstinence (n =13 ) (24.52%)
E T T
é Intent -to-Treat Abstinence (n =47 ) (39.50%) Intent -to-Treat Abstinence (n =13 ) (20.97%)

Fig. 1 Consort diagram

Baseline Variables

Analyses were conducted to determine whether baseline var-
iables were associated with smoking abstinence. There was
no difference between abstinent and relapsed participants
on number of years smoked (p = .09), number of cigarettes
per day (p = .76), gender (p = .29), or race (p = .13).
Abstinent vs. relapsed participants did, however, differ on age
(abstinent = 54.49 years, relapsed = 50.00 years, #[178] = 2.38,
p = .02) and education (beyond high school = 51.89%, high
school or less = 21.57%, x* [1] = 16.74, p < .001). Binary
logistic regression was used to compare intent-to-treat smoking
abstinence rates between the MTS and WTQL groups while
controlling for baseline covariates. In these models, differences
in abstinence between MTS and WTQL remained significant
when controlling for gender, age, race, baseline cigarettes per
day, years smoked, and previous quit attempts (ps < .05). The
difference between MTS and WTQL was no longer significant,
however, when controlling for education beyond high school
(p = .304).

Treatment Adherence and Treatment-Based Predictors
of Abstinence

MTS treatment initiators attended an average of 7.17 out of 8
classes (SD = 1.12), with abstinent smokers attending more
classes (7.39) than relapsed smokers (6.79) (p = .02). WTQL
treatment initiators completed an average of 1.93 (SD = 1.43)
Quit Coach calls. Differences were non-significant between
abstinent and relapsed smokers on calls completed (p = .41).
Minutes meditated over 7 days assessed in the MTS group at
the 2-week post-quit visit showed a mean of 13.82 min
(SD = 10.08) per day. Abstinent vs. relapsed participants
showed a trend (non-significant) toward greater amount of
time in daily meditation (abstinent = 15.34 min,
relapsed = 11.27 min, p = .09). At the 2 weeks post-quit
assessment visit, medication use was numerically higher in
MTS (MTS = 78% and WTQL = 60%) but failed to reach
significance (p = .08). Medication use did not predict absti-
nence in the full sample (»p = .23), or within-group MTS
(p = .17), or WTQL (p = .93), although the WTQL group
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Table 1  Sample demographics

Variable Total (n = 181) MTS (n=119) QL (n=62) p value
n/mean (SD) % n/mean (SD) % n/mean (SD) %

Age 51.60 (12.23) 51.60 (12.46) 51.63 (11.80) 0.987
Male 64 35.36 38 31.93 26 41.94 0.241
Female 117 64.64 81 68.07 36 58.06 0.241
Race/ethnicity <.001%##*

African-American 18 9.94 5 420 13 20.97

American Indian 2 1.10 0 0.00 323

Asian 0 0.00 0.00 0.00

Caucasian 157 86.74 111 93.28 46 74.19

Latino/Hispanic 2 1.10 1 0.84 1 1.61

Other 2 1.10 2 1.68 0 0.00
Education beyond high school 78 43.09 68 57.14 10 16.13 <.001%#%*%*
Drinks per week 1.29 (1.98) 1.57 (2.27) 0.76 (1.45) 0.011%*
Cigs per day 18.37 (9.94) 17.74 (8.40) 19.58 (12.90) 0.249
Years smoked 30.68 (14.12 30.61 (14.08) 30.82 (14.20) 0.923
Quit attempts 5.84 (7.44) 5.71 (4.60) 6.11 (12.90) 0.761

p < .05; #p < 01; #%p < 001

(who received free patches from the WTQL) was more likely
to use smoking cessation medications than the MTS group
(Table 2). When controlling medication use, the difference
between MTS and WTQL smoking abstinence remained sig-
nificant (p < .05) for both the ITT and treatment initiator
samples.

Discussion

As an observational study, this trial is limited by the fact that
participants choose their treatments (no randomization) and
paid for medications and treatments. In addition, MTS re-
quired payment, whereas WTQL was free and provided free

NRT. These differences introduce multiple potential biases
related to financial ability, medical literacy, time flexibility,
and understanding of treatments and make a fair comparison
between MTS and WTQL interventions impossible. For a
comparison between MTS and various controls (including
WTQL), please see randomized trials already conducted on
these interventions (Brewer et al. 2011; Davis et al. 2013,
2014a, b; Vidrine et al. 2016).

This trial provides a different perspective through its natu-
ralistic design with more robust ecological validity. The study
was designed to provide insight into how these two interven-
tions function in a clinical setting including information on
intervention enrollment, attendance, and smoking abstinence.
With this objective in mind, it is noteworthy that MTS and

Table 2 Medications

Medication MTS patients WTQL patients p value
n % n %

Patch alone 6 5.04 23 37.10 <.001
Patch + immediate release NRT 1 0.84 1 1.61 .999
Patch + other 0 0.00 1 1.61 739
Immediate release NRT alone 2 1.68 1 1.61 .999
Varenicline alone 1 0.84 1 1.61 .999
Bupropion alone 3 2.52 0 0.00 517
None 102 85.71 33 53.23 <.001
Other 4 3.36 2 3.23 .999
Total 119 62
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WTQL produced very similar abstinence rates to those found
in a recent RCT. Initiator analysis of smoking abstinence in
the current study can be compared to an initiator analysis
within a recent RCT that showed abstinence for
MTS = 45.8% and WTQL = 25.4% at 4 weeks post-quit
attempt (Davis et al. 2014a). In a clinical setting, we would
expect to see decreased treatment effects overall compared to
an RCT due to RCT procedures known to support treatment
effects (e.g. exclusion for comorbidities, no payment for med-
ications or treatment, close staff supervision). Unexpectedly,
high abstinence rates in the current study might be explained
by the fact that this study allowed patients to choose between
the two interventions—potentially enhancing motivation, the
cost-incentive structure may have increased adherence, or
clinic-based participants in the current study may have been
more motivated to quit smoking than participants enrolled in a
study solely for research purposes. Even with differences in
population and design, the similarity of the effects between
MTS and WTQL in a clinic and an RCT suggests that the
robustness of the MTS intervention itself transcends the im-
pact of participation through clinical or research settings. A
large treatment effect of MTS is not surprising given the in-
tensity of MTS (24 h of total contact time), which easily be-
comes the most prominent aspect of treatment (as opposed to
researcher contact, medication payment, etc.).

A high percentage (92.8%) of those who came to the
smoking cessation clinic also enrolled in the study, such that
study results should have relatively good generalizability to
clinic population. The study maintained naturalistic design
elements with no procedures, study visits, or contact with
study staff, such that study outcomes should reliably reflect
clinic outcomes. MTS course initiation rate during the study
period was lower than expected (84.03% of those who en-
rolled and paid for MTS actually attended classes), although
15 of 19 who did not attend rescheduled to take the course
after the study period. Because a majority of non-initiators
rescheduled to take the course at a later time, treatment initi-
ator analyses may be as accurate as intent-to-treat analyses for
estimation of clinical outcomes. WTQL participants showed a
similar initiation rate of 85.48%. For the most part, these par-
ticipants placed an observed call to the Quit Line Registration
Specialist but did not complete a call with a Quit Coach. MTS
should have greater barriers for initiating treatment, because it
is a high-intensity intervention. These barriers appear to have
been ameliorated by other factors, however, the most obvious
ones being prior payment for the course and perhaps popula-
tion differences (education, age) between groups.

This study allowed for a choice between MTS and WTQL
with the finding that 65.75% chose to enroll in MTS vs.
34.25% who chose to enroll in the WTQL. It is noteworthy
that a majority of participants chose MTS over WTQL. This
might be unexpected because MTS was more intensive (took

more time) and required payment up front. The finding that a
high proportion of participants chose MTS may have been due
to the fact that the Program Coordinator informed all patients
that MTS had been found to be more effective in randomized
trials. The exit interview with the Program Coordinator sug-
gests that some participants did respond to information from
prior research on intervention efficacy. This exit interview also
indicated that the promise of full reimbursement for the course
on completion appeared to make patients more willing to pay
for the course. These findings are important to our field since
we typically assume that regardless of efficacy, most patients
would rather participate in behavioral treatment that is low-
intensity and free vs. high-intensity and not free (Rennie et al.
2007). The finding should be understood in the context of the
fact that the mean age of participants in this study was 51.6
with mean of 5.84 quit attempts, and it is possible that older
smokers, or smokers with numerous failed quit attempts, may
be most willing to participate in intensive treatment if they
believe it will help them quit smoking.

Because the study allowed participants to choose between
treatments, it was expected that there would be differences in
baseline variables between groups, including variables that
might impact abstinence. When baseline variables were in-
cluded as covariates in models of smoking abstinence, all
variables except for education did not affect between group
(i.e. MTS vs. WTQL) abstinence differences. The fact that
baseline education impacted group differences suggests that
the observed differences in MTS and WTQL could have been
driven by baseline differences between groups. Population
differences between groups are a flaw inherent in naturalistic
studies due to lack of randomization. These kinds of method-
ological challenges are to be expected as researchers embrace
calls to test interventions in clinical settings through effective-
ness and implementation studies (Dimidjian and Segal 2015).
Future randomized trials on MTS would be helpful to further
elucidate the impact of education level on treatment outcomes.

In this study, neither group was prescribed medications
through the study or clinical program but was advised to
obtain medications from their primary provider.
Participants using the WTQL, however, received through
nicotine patches in the mail after enrollment. This resulted
in a greater number of WTQL vs. MTS participants using
medications. The lower level use of medications by MTS
did not affect differences in abstinence between the two
groups in any analysis, but it is concerning. There is con-
sensus among investigators now that medications should
be used during smoking cessation attempts whenever pos-
sible (Fiore et al. 2008). Because of the low level of med-
ication use in MTS when relying on primary provider pre-
scriptions, we changed our clinic structure so that all clinic
patients now see a prescriber (physician or mid-level pro-
vider) trained in tobacco use treatment for prescription of
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medications. Meriter Hospital and Duke University have
both adopted this prescriber-centered model.

Studies have shown that the use of cost-incentive structures
leads to better outcomes because patients are more willing to
engage treatment if there is an imminent reward (Volpp et al.
2009). Evidence shows that people are more motivated to
avoid losses than they are to seek gains (Kahneman and
Tversky 1979) but are most motivated when both losses and
gains (i.e. sticks and carrots) are involved (Halpern et al.
2015). MTS in this study was provided for a fee, but with
the promise that a health-system-associated insurance provid-
er would reimburse the full cost upon course completion. This
presents a “carrot” and a “stick”—if an enrollee does not
complete the MTS course, they lose their enrollment fee,
and if they complete the course, however, their enrollment
fee is refunded. This cost-incentive pay structure was associ-
ated with a high rate of course completion in a course with a
high rate of abstinence (65.3%) among course completers.
From the perspective of the insurance provider, this is an ad-
vantageous return on a relatively small payment and provides
substantial advantages over models in which the health system
pays to make smoking cessation services available to all pa-
tients, but only a fraction of patients use these services (An
et al. 2010). This may be most advantageous to contemporary
medical systems (HMOs and ACOs) in which the provider
assumes financial liability for health outcomes of their patients
(Madison et al. 2013). A growing proportion of smokers with
high dependence, stress, or other comorbidities will need more
intensive treatment to achieve abstinence. Due to the profound
impact of smoking on health, it would be wise for health
systems, especially those financially tied to health outcomes,
to consider the additional use of more intensive behavioral
smoking cessation treatments and payment structures that in-
centivize attendance.

Limitations

Limitations of this study included those found in any natural-
istic observational study—self-selection of intervention
groups led to population differences between groups, which
made isolation of treatment effects impossible. Other prob-
lems existed as well—medication use, though not a predictor
of outcomes, varied widely across subjects, the follow-up pe-
riod was brief, and the lack of standardized self-report mea-
sures undermined any exploration of mechanism. The study,
however, was not conducted on its own, but within an iterative
series of studies on MTS. The purpose of this study was to
provide ecological validity through naturalistic observational
design for a treatment that has already been tested and found
effective within randomized trials. Within this context, the
principal finding of this study was that MTS, when provided
in a clinical setting showed outcomes similar to those in ran-
domized trials.
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