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Abstract
Pharmacotherapy trials for treating tobacco dependence would benefit from behavioral
interventions providing treatment consistent with clinical practice guidelines but not directing
participants to treatments not evaluated in the trial. The Smoke Free and Living It© behavioral
intervention manual includes participant and interventionist guides and is designed to provide both
practical counseling and intra-treatment support. We utilized this intervention manual in a
multicenter, randomized clinical trial of smokers with attention deficit hyperactivity disorder. In
this study, we evaluated how the interventional manual performed in a “train-the-trainer” model
requiring uniform counseling across 6 sites and 15 interventionists. We analyzed the skill-
adherence of the interventionists and the intervention-adherence of the participants. The 255
randomized participants completed 9.3 ± 2.8 sessions (mean ± SD), with 157 participants (61.6%)
completing all 11 of the sessions and 221 (86.7%) completing at least 6 of the 11 sessions. Of the
163 sessions for which the study interventionists were evaluated, 156 (95.7%) were rated as
adherent to protocol and “meeting expectations” on at least 6 of 7 established criteria, illustrating
that fidelity can be maintained with minimal supervision. The self-help and interventionists guides
of the Smoke Free and Living It manual can thus be used to provide behavioral intervention with a
high rate of adherence by both the interventionists and the participants. This manual meets the
requirements of the United States Public Health Service Clinical Practice Guideline, can be
adapted to specific research protocols, and provides a useful option for behavioral intervention
during clinical trials for smoking cessation.
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1. Introduction
The World Health Organization [1] and the U.S. Public Health Service (USPHS) Clinical
Practice Guideline [2] recommend that interventions for smokers include both behavioral
and pharmacologic therapy because the combination results in higher tobacco abstinence
rates [2, 3]. Behavioral interventions include motivational support, advice and guidance, and
counseling. They range in intensity from self-help materials to individual cognitive-behavior
therapy offered through specialized clinics [3], such as intensive residential programs [4, 5].
Behavioral interventions instruct individuals how to recognize high-risk smoking situations,
develop alternative coping strategies, manage stress, improve problem-solving skills, and
increase social support. Ideally, the intervention is tailored to a person’s situation because
this increases the chances for success [6].

Numerous randomized, placebo-controlled clinical trials testing pharmacotherapies for
smokers have used self-help pamphlets for the behavioral intervention [7]. One of the most
widely used pamphlets is Clearing the Air [8], a comprehensive self-help pamphlet designed
by the National Cancer Institute. This pamphlet provide smokers with information about
available intervention options, including information on all available medications and
national clinical programs (e.g., tobacco quit lines and web sites), as well as counseling
topics which are evidence based recommendations. Although initially developed for use in a
clinical setting, this pamphlet has been used to provide brief counseling intervention in
clinical trials. However, in a randomized clinical trial, the participants’ use of medications or
programs outside of the study protocol could introduce an uncontrolled bias and confound
the results. Additional bias could be introduced in multisite trials if the intensity of the
behavioral intervention differed between sites, potentially influencing both smoking
abstinence and retention rates.

To address this, the Mayo Clinic Nicotine Research Program (NRP) developed the Smoke
Free and Living It© manual [9], to be used in clinical trials to provide the brief counseling
intervention. This has been used extensively in clinical trials [10-20]. The manual does not
address the use of medications nor does it give information concerning treatment programs.
It is left to the discretion of the site investigators whether to offer these other options to
study participants at their last study visit. To help multiple sites deliver a consistent
message, Smoke Free and Living It contains a guide for the study interventionists as well as
a participant self-help guide. The participant guide is given to participants after they are
randomized to treatment conditions. At each counseling visit, interventionists use key points
from the interventionist’s guide as the basis for a 10-minute discussion of a single topic. The
guide, along with uniform training and monitoring of the behavioral intervention delivery,
can help reduce any bias introduced by differences in behavioral intervention, while meeting
the USPHS Clinical Practice Guideline.

In order to determine whether the Mayo Clinic Smoke Free and Living It manual can be
used properly and consistently in a “train-the-trainer” model of intervention standardization,
we analyzed data from a multicenter, placebo-controlled study of smokers with attention
deficit hyperactivity disorder (ADHD) that evaluated osmotic-release methylphenidate
(OROS-MPH) or placebo for the treatment of ADHD in conjunction with nicotine patches to
help with stopping smoking. Site interventionists were trained on the use of the manual
through a train-the-trainer approach, and their skill-adherence to the required procedure was
monitored throughout the study. Participant adherence with the behavioral interventions was
also assessed.
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2. Methods
2.1 Study design

The study was conducted by the National Institute on Drug Abuse Clinical Trials Network
(CTN 0029) between December 2005 and January 2008. Participants were recruited at 6
study sites, located in Cambridge, Massachusetts; Columbus, Ohio; New York City, New
York (2 sites); Portland, Oregon; and Rochester, Minnesota, and 255 current smokers with
ADHD were enrolled. The 6 sites represented 3 areas of focus (2 were smoking research
facilities; 2 were ADHD research facilities; and 2 were mental health research facilities)[21].

Once a participant was determined to be eligible for study participation, s/he was
randomized to receive either OROS-MPH or matching placebo. After a 2-week ramp-up
period, the participants continued to take the maximum dose of 72 mg/day OROS-MPH for
the subsequent 9 weeks. The target smoking quit day was midway between week 4 and
week 5 (Day 27). On that day, participants began using 21-mg nicotine patches. They
continued using the patches and OROS-MPH at these doses until week 12. At week 12, the
OROS-MPH was stopped and nicotine patch tapering began: 14-mg nicotine patches (one
patch per day) were used for weeks 12 and 13, and 7-mg patches were used for the final
week (week 14). The study design, methods, and results have previously been reported [18].

Study participation consisted of weekly clinic visits during the 11-week active treatment
phase. During each of these 11 clinic visits, participants underwent a brief counseling
session (5-10 minutes in length) in addition to other clinical trial procedures. Topics
discussed during these counseling sessions consisted of a mix of problem-solving skills
(e.g., “day before quit day/making not smoking easier,” “triggers/withdrawal,” “managing
stress,” “weight and exercise,” “time management”) and support (e.g., “benefits of quitting
smoking,” “rewarding yourself for not smoking,” “self image”) (see Table 1).

2.2. Smoke Free and Living It
Since 1998, the Smoke Free and Living It intervention manual has been used in clinical
trials involving over 7500 smokers. The manual serves both as a self-help guide and as the
basis for brief counseling based on the USPHS Clinical Practice Guideline. The topics
covered in the manual were developed from issues identified by past smokers who were
trying to quit smoking through the Mayo Clinic Nicotine Dependence Center (Treatment
and Research Programs). The topics included in this manual, which are designed as brief
interventions (duration not to exceed 10 minutes), consist of both problem-solving skills and
support topics. The manual is designed to be formatted for each individual study protocol;
therefore, the number of chapters (i.e., topics) is equal to the number of visits that include a
behavioral intervention. The topics are updated for each study to reflect the most current
clinical updates and guidelines. An interventionist guide accompanies the patient manual to
assist the interventionist in the delivery of each counseling topic. This assures that all
intervention topics are covered in a consistent manner. Key points are listed for each topic,
and discussion points are available as time allows. We chose to use this manual because of
its past success [10-20] in helping smokers through their tobacco dependence treatment.
This intervention indicates to the participant that the study staff supports their decision to
stop smoking and establishes a relationship between the participant and study staff that can
improve tobacco abstinence.

2.3 Behavioral intervention procedures
Behavioral intervention began on the day of randomization. The study physician covered the
Nicotine Addiction module (Table 1), which reviews the powerful effect that nicotine, as
delivered by cigarettes, has on the body. The study physician initialed the intervention and
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signed the Quit Date Contract, which the participant also signed. This was designed to
indicate the physician’s support, and stressed the importance of the decision to stop
smoking. Site interventionists started providing the behavioral intervention sessions at study
week 2. The first 4 treatment modules were to be completed in the order that they appeared
in the table of contents. These modules covered specific issues that many individuals report
struggling with during the first weeks after stopping smoking. For study visits 5 through 9,
the interventionists were allowed to tailor the sessions to meet the needs of each participant;
the modules were covered in any order as concerns were identified by the interventionist.
All topics were discussed by study completion. The final two sessions addressed
Maintenance of Abstinence and Stopping Study Medication/Focus on the Future.

2.4 Training
This study used the “train-the-trainer” model [22], in which selected individuals attended an
intensive training program and returned to train other interventionists at their home sites.
Once certified, site trainers also had the primary responsibility for supervising the
interventionists’ use of the Smoke Free and Living It manual [9] for counseling. All study
interventionists were required to have a minimum of a bachelor’s degree, preferably in a
behavioral science such as psychology or sociology, and were staff members of the clinical
sites at which the study was conducted.

2.4.1. Train the trainer—Each site selected a lead interventionist to act as a site trainer,
for a total of 6 site trainers. Each of the site trainers attended a centralized training program
provided by staff from the Mayo Clinic NRP. This training consisted of 16 hours spread
over 2 days and focused on learning about the version of the Smoke Free and Living It
manual that was to be used in the study. Training materials included a participant counseling
book, interventionist guide, DVD with samples of counseling sessions, and resource phone
numbers for staff to use if they had questions or concerns. Training was completed in a
uniform manner, which included viewing a video of counseling examples, observance of a
“mock” counseling session, practice sessions, discussions, and final testing for certification.

2.4.2. Interventionist training—Once certified (see below), site trainers were able to
provide training to additional study site interventionists. Onsite training was completed over
a period of a week with at least 4 hours initially allotted for the trainer to work with the
study staff. Time was allowed over the next few days for the staff to hold practice sessions
with each other or the trainer. In the last step, the trainer observed the staff administering
mock counseling sessions. After certification, the site trainer reviewed one videotape per
interventionist on a monthly basis for quality assurance.

2.5 Certification
2.5.1. Site trainers—During training, each site trainer completed a mock counseling
session (through the use of role-playing with each other or a Mayo Clinic Nicotine
Dependence Center staff) rated by a Tobacco Treatment Specialist (TTS) [23] from the
Mayo Clinic NRP for the purpose of certifying the candidate. Criteria used to assess the
counseling skills included: (1) familiarity with intervention topics; (2) ability to effectively
guide study participants through key points in 10 minutes; (3) ability to make and maintain
eye contact; (4) ability to listen; (5) ability to identify individual needs and provide the
appropriate intervention; (6) ability to remain nonjudgmental and encouraging; and (7)
ability to recognize the opportunity for teaching versus the need to allow for more
interaction and discussion within the remainder of the 10 minutes allowed. The trainees
were evaluated on each of these criteria by using a 3-point scale: (1) meets expectations, (2)
needs improvement, and (3) expectations not met and additional training is required. To be
certified as an interventionist, the site trainer had to meet expectations on 6 of 7 of the
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established criteria. If this was not met, additional training was undertaken; certification was
provided after the site trainer reviewed and rated additional intervention sessions, and the
candidate met expectations on 6 of 7 criteria.

2.5.2. Interventionists—There were a total of 15 interventionists, ranging from 1 to 5 per
site. Each interventionist completed a mock counseling session rated by the site trainer. A
videotape of this session was reviewed by the site trainer or the TTS expert (where the site
trainer had not achieved initial certification in time for study initiation). To be certified, the
interventionist must have successfully met 6 of 7 of the counseling skills criteria in the
judgment of the site trainer or TTS. If this goal was not achieved, more time was allowed for
additional training. Of the 15 interventionists, only 1 required additional training. The
additional training included specific feedback in the areas found to be deficient and review
of the sample videos of study intervention sessions and the printed materials. After the
additional training, another video was submitted for certification consideration.

2.6. Ongoing supervision, training, and quality control
Interventionists were videotaped during each session. Study participants were informed that
videotaping of the interventionist would occur during the trial for quality checks. A
Microsoft Excel document was used to track completed intervention sessions and the
random number generator function was used to select intervention sessions for site trainers
to review in order to monitor and rate each interventionist on a monthly basis, contingent on
the interventionist having active cases. This allowed trainers to ensure that all counseling
was being conducted in accordance with the study protocol.

If no videotaped sessions with a participant were available for the interventionist in a given
month, a mock counseling session was used for review instead. The same 3-point scale
described above was used to ensure that study interventionists were consistent in
administering the intervention and met 6 of 7 of the counseling skills criteria. If an
interventionist failed to meet expectations in 3 consecutive sessions, the interventionist was
required to attend additional training and repeat the certification process prior to being
assigned any additional study participants.

Every 6 months, the same protocol-specific program was used to select sessions that had
been rated by the site trainer and sent to a certified TTS for review as part of the quality
assurance. Sites provided the Mayo Clinic NRP with a videotape of each interventionist
administering counseling. This was either a live video session (with the camera focused on
the interventionist) or a mock video session when no participant was available for
intervention (some sites had delayed start-up times and had not recruited by the time of the
videotape deadline). Mayo TTS staff reviewed the videotaped sessions using the same set of
criteria that the site trainers used. Feedback was sent to each site trainer and interventionist
after the tapes had been viewed. Concerns were addressed as appropriate. One concern was
that the sessions were too long, and advice was given on how to reduce the duration of the
session by focusing on key elements of the counseling. Another concern was a lack of
confidence with the topics being discussed, which made the sessions too mechanical. The
trainer was asked to aid the interventionist with the specific topics in order to increase
confidence. After the concerns were addressed, a second tape was provided to the TTS staff
for review.

2.7. Participant adherence to the intervention
Participants were also monitored for adherence with the behavioral program, with ratings
on: (1) participant’s attendance; (2) Smoke Free and Living It homework completion (e.g.,
listing triggers, ideas of how to change their environment to support smoke-free living,
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information about their support system); and (3) participant’s participation in the topic being
discussed. Adherence was rated individually and per counseling session as “not at all,”
“slightly,” “moderately,” “considerably,” or “extremely” adherent.

2.8 Statistical analysis
In order to assess the generalizability of the intervention across different types of patient
samples we used an approach similar to that used for assessing site-type differences in
abstinence outcomes and improvement of ADHD symptoms[21]. Research sites were
categorized as ADHD clinic, tobacco dependence clinic or mental health clinic, with 2
research sites included in each of these 3 site-types. In order to assess whether
interventionist counseling skills differed across site-types an analysis was performed using
data collected from the videotapes reviewed by the certified TTS as part of the quality
assurance process. Using these data, a binary outcome was created to indicate whether the
counselor met expectations for all 7 counseling skills. To accommodate repeated measures,
this binary outcome was compared across site-types using General Estimating Equations
(GEE). To assess whether participant adherence differed across site-types the subject
participation ratings were used with a binary endpoint created to indicate “considerably” or
“extremely” adherent. A GEE analysis that included only data from attended sessions was
used to compare this binary endpoint across site-types. All analyses were performed using
SAS 9.2[24].

3. Results
3.1 Interventionists adherence to skill training

Fifteen interventionists were trained and a total of 163 intervention sessions were reviewed
by the certified TTS. In all but one instance, the certified TTS agreed with the supervisors’
assessment of the interventionists’ competency. Of the 163 sessions reviewed, 156 (95.7%)
sessions were classified as adherent, indicating that the counselor was rated as “meets
expectations” on at least 6 of the 7 evaluation criteria (Table 2). In addition, for 122 (74.8%)
of the reviewed sessions the counselor was indicated to have met all 7 of the evaluation
criteria. The percentage of sessions in which the counselor was rated as meeting all 7
evaluation criteria did not differ significantly across site-types (73.8%, 72.9% and 77.8% for
mental health, ADHD, and tobacco dependence clinics respectively; GEE: df=2, chi-
square=0.08, p=0.96).

3.2 Participant adherence with session participation and homework
Of the 255 randomized participants, the mean ± SD number of sessions completed was 9.3 ±
2.8, with 157 (61.6%) completing all 11 of the sessions and 221 (86.7%) completing at least
6 of the 11 sessions. Among participants completing study visits with counseling sessions,
the percentage rated “considerably” or “extremely” adherent declined significantly over time
(df=1 chi-square=10.0, p=0.001) and differed significantly between site types (df=2, chi-
square=14.2, p<0.001) with no evidence of a time by site-type interaction effect (df=2, chi-
square=2.16, p=0.34); whereby the tobacco dependence sites had the best participant
adherence and the mental health clinic sites had the lowest participant adherence (Figure 1).

4. Discussion
In the current study, we have shown that Mayo Clinic’s Smoke Free and Living It manual
can be effectively implemented through a train-the-trainer approach. Fifteen interventionists
across 6 geographically diverse study sites delivered counseling sessions to 255 participants.
Approximately 95.7% of the counseling sessions reviewed adhered to the protocol, and
participant adherence with the behavioral intervention was high, with 61.6% attending all 11
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sessions. Our session attendance rate was similar to that reported in a previous study of
young adult smokers in which 59% of participants attended 8 of 8 treatment sessions[25].
Our findings support the premise that training and ongoing quality control can maintain the
skill level throughout the duration of a clinical trial [26]. Although some participants may
have missed a study visit, and therefore a behavioral intervention session, the provision of
the self-help guide provided all participants the opportunity to be exposed to each of the
intervention topics. The use of the Smoke Free and Living It manual allowed us to provide
study participants with problem-solving skills, coping skills, and social support, while
keeping the main focus of the study on the pharmacological intervention being studied.

A recent literature review by Walters et al. [27] of 17 training programs for substance abuse
treatment found that training of study staff improves the staff’s attitude, skill level, and
knowledge, which in turn helps individual staff members to improve their proficiency in the
delivery of the behavioral intervention. Though the improvements were in evidence
immediately after the training, it was found that skills, attitude, knowledge, and proficiency
declined unless additional contact was made after the training [27]. These results confirmed
earlier findings from a study of motivational interviewing by Miller et al. [28], in which 104
licensed substance abuse professionals were randomized to one of five conditions (clinical
workshop, workshop with practice feedback, workshop with individual coaching sessions,
workshops with feedback and coaching, and waitlist group for self-guided training). A
comparison of clinical proficiency immediately after training and after long-term follow up
demonstrated that those who received the training had high levels of proficiency the day
after the training, but without further training the proficiency fell below clinical trial criteria;
in contrast, those who received feedback and/or coaching fully retained their proficiency
[28]. These findings show that face-to-face training, ongoing supervision, and quality
control of these skills are very much needed in clinical trials utilizing behavioral
interventions [29-34], although not adequately reported in the current literature[35]. In this
report we present the implementation of a train-the-trainer approach that incorporated initial
interpersonal training and a periodic review of skill level.

The minimum standard of care for smoking cessation clinical trials includes a brief
behavioral intervention [2]. The aim of the behavioral intervention is to provide smokers
who are trying to stop smoking with needed problem-solving skills, training, and social
support. Individual, group, and telephone counseling are effective, and their effectiveness
increases with treatment intensity. Practical counseling (behavioral intervention) (problem
solving/skills training) and social support delivered as part of treatment are especially
effective, and clinicians should use these when counseling patients making a quit attempt
[2]. In our analysis we found that participant adherence to the intervention was rated higher
in sites with tobacco dependence research expertise. In an earlier study, it was found that
these tobacco dependence clinics also had the highest tobacco abstinence [21]. Whether
these differences were due to interventionist skill or to differences in the patient populations
at the various types of sites (i.e., smoking, mental health, ADHD) is unclear. However, these
findings suggest that participant adherence may play a role in the relative effectiveness of
Smoke Free and Living It and, thus, future research should report on participant adherence
in trials using Smoke Free and Living It.

This study has several limitations inherent in the initial study design. One limitation to this
study report is the lack of detailed assessment of the counseling skill criteria and the
participant adherence criteria. The skills assessment tool that we utilized did not allow for an
analysis of the quality of the delivered intervention beyond what was demonstrated as an
acquired minimal skill set. The assessment scheme did allow for standardization of the
intervention but only insofar as ensuring that counselors not meeting minimum criteria
received additional feedback and instruction. Although a more intensive assessment would
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have provided more information for assessing differences in the quality of the intervention
delivered between counselors, the utility of this additional information needs to be weighed
against the increased the amount of staff and participant burden required to collect it.

This study included sites which were experienced in recruiting a variety of different patient
populations (i.e. participants who smoked or had ADHD or other addictions). Site
differences observed in participant adherence rates could be partially related to site staff
experience with different patient populations. Future studies which include brief behavioral
interventions should consider that although the behavioral intervention may be minimal, it
could potentially produce bias in multisite studies. We believe that train-the-trainer is a
reasonable approach to training study staff located at different sites while acknowledging
that intervention effectiveness could vary depending on the level of experience of site
personnel with different patient populations. All sites selected for this clinical trial were
experienced in research conduct, however, the sites without experience with tobacco
dependence might have benefited from additional education in tobacco dependence. A
needs-based approach which considers site experience and expertise may enhance the train-
the-trainer methodology. Future quality assessments in multisite studies should emphasize
the quality of intervention beyond a minimal therapist skills set.

A challenge in clinical trials for smoking cessation is to include basic brief counseling while
focusing the study on the pharmacologic intervention. The present results suggest that
interventionists in a multi-site clinical trial were successfully trained to meet a minimum
quality threshold in delivering the Smoke Free and Living It intervention manual which
provides a minimal behavioral intervention for trials of pharmacotherapy for tobacco
dependence. This manual can be used as a self-help guide, an interventionist guide, or both,
and can be tailored to a specific research protocol, regardless of the size of the study or
number of study sites. This manual meets the standard of care set by the USPHS Clinical
Practice Guideline and therefore could be part of the basic tool kit for clinical trials for
smoking cessation.
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Figure 1.
Participant Adherence by site specialty
The percentage of participants who were “considerably” or “extremely” adherent with
behavioral session participation and homework is presented according to site-type.
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Table 1

Timeline for administering Intervention modules

Study week Intervention
Discussion module Administered by

1 Nicotine Addiction & Congratulatory Message by Physician Physician

2 Benefits of Quitting Smoking Interventionist

3 Rewarding Yourself for not Smoking Interventionist

4 Day Before Quit Day & Making not Smoking Easier Interventionist

5-9a Triggers/Withdrawal Interventionist

Managing Stress Interventionist

Weight/Exercise Interventionist

Self Image Interventionist

Time Management Interventionist

10 Maintenance Interventionist

11 Stopping Study Medication & Focus on the Future Interventionist

a
These modules were completed in the order listed or rearranged to best meet the needs of a given participant.
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Table 2

Counselor adherence checklist results (N = 163)a

Meets expectations

Evaluation criteria No. (%)

1. Familiarity with each of the intervention topics. 160 (98)

2. Ability to effectively guide study participant through key points in the
  10-minute time allowed. 145 (89)

3. Ability to make and maintain eye contact. 150 (92)

4. Ability to listen. 163 (100)

5. Ability to identify individual needs and provide the appropriate intervention. 155 (95)

6. Ability to remain non-judgmental and encouraging. 163 (100)

7. Ability to recognize the opportunity for teaching vs. the need to allow for more
  interaction and discussion remaining within the 10-minute time allowed. 152 (93)

a
Of the 163 sessions reviewed, 156 (95.7%) were classified as adherent, indicating that the counselor was rated as “Meets Expectations” on at least

6 of the 7 evaluation criteria.
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