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Abstract
Aims—Tobacco dependence treatments achieve abstinence rates of 25–30% at 1 year. Low rates
may reflect failure to conceptualize tobacco dependence as a chronic disorder. The aims of the present
study were to determine the efficacy of extended cognitive behavioral and pharmacological
interventions in smokers ≥ 50 years of age, and to determine if gender differences in efficacy existed.

Design—Open randomized clinical trial.

Setting—A free-standing, smoking treatment research clinic.

Participants—A total of 402 smokers of ≥ 10 cigarettes per day, all 50 years of age or older.

Intervention—Participants completed a 12-week treatment that included group counseling,
nicotine replacement therapy (NRT) and bupropion. Participants, independent of smoking status,
were then assigned randomly to follow-up conditions: (i) standard treatment (ST; no further
treatment); (ii) extended NRT (E-NRT; 40 weeks of nicotine gum availability); (iii) extended
cognitive behavioral therapy (E-CBT; 11 cognitive behavioral sessions over a 40-week period); or
(iv) E-CBT plus E-NRT (E-combined; 11 cognitive behavioral sessions plus 40 weeks nicotine gum
availability).

Measurements—Primary outcome variable was 7-day point prevalence cigarette abstinence
verified biochemically at weeks 24, 52, 64 and 104.

Findings—The most clinically important findings were significant main effects for treatment
condition, time and the treatment × time interaction. The E-CBT condition produced high cigarette
abstinence rates that were maintained throughout the 2-year study period [(week 24 (58%), 52 (55%),
64 (55%) and 104 (55%)], and was significantly more effective than E-NRT and ST across that
period. No other treatment condition was significantly different to ST. No effects for gender were
found.

Conclusions—Extended cognitive behavioral treatments can produce high and stable cigarette
abstinence rates for both men and women. NRT does not add to the efficacy of extended CBT, and
may hamper its efficacy. Research is needed to determine if these results can be replicated in a sample
with a greater range of ages, and improved upon with the addition of medications other than NRT.
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INTRODUCTION
The goal of this study was to evaluate an extended cigarette smoking treatment program for
one group of chronic, heavy smokers: adults 50 years of age and older. The study was guided
by the concept of tobacco dependence as an addiction with a chronic, relapsing course [1,2].
Most smokers try to quit many times. Generally, these quit attempts fail and relapse is the norm
[3,4]. For most addictions, the recognition that addictive disorders are chronic and relapsing
has led to services that include treatment of extended duration, follow-up support and
encouragement of treatment re-entry. This does not describe the usual provision of services to
cigarette smokers. For the most part, intervention models have been either inexpensive or time-
limited, and have used brief courses of treatment. There are three corollaries to a chronic
disorder model: first, pharmacological treatments should be used if possible, at least when
physical symptoms predominate. Secondly, smoking comes to serve diverse functions for the
smoker—for example, weight and mood regulation—and modalities to overcome the multiple
deficits presented by loss of these functions need to be provided. Thirdly, independent of the
content of the intervention, the model of tobacco dependence as a chronic disorder suggests
that long-term treatment, perhaps even treatment re-occurring over a life-time, may be
necessary.

Few interventions take into account the implications of this model. This failure may explain
the low long-term cigarette abstinence rates we have come to expect for tobacco dependence
treatment—usually 25–30% at 1 year, even with combined pharmacotherapy behavioral
therapy [2,5].

There are studies of extended treatments in the literature. An early study assessed the effects
of extended combined nicotine replacement therapy (NRT) versus single modality NRT.
Kornitzer et al. [6] compared active patch plus active nicotine gum, active patch plus placebo
gum and placebo patch plus placebo gum over 6 months, and found significant differences
favoring active patch plus active gum. More recently, four studies addressed the efficacy of
extended bupropion administration, with mixed results. Hays et al. treated participants for 7
weeks with open-label bupropion, then assigned randomly the cigarette-abstinent participants
only (59% of the initial sample) to active or placebo bupropion for 45 weeks. Cigarette
abstinence was significantly higher in the bupropion group than in the placebo group after 1
year of drug therapy but the conditions did not differ at 2 years [7]. In a second study by this
group, smokers were treated with nicotine patches calibrated to their level of cigarette intake.
Cigarette-abstinent participants were assigned randomly to either active or placebo bupropion
for 6 months. Abstinence rates did not differ between conditions [8]. Cox et al. [9] randomized
abstinent smokers who had been treated with bupropion for 7 weeks to either continued
bupropion for the remainder of 1 year or to placebo. Bupropion produced higher cigarette
abstinence at the end of medication treatment when compared to placebo, but no differences
at 1 year follow-up. Killen et al. [10] treated smokers for 12 weeks with open-label bupropion,
nicotine patch and weekly relapse prevention training. All participants independent of smoking
status were then offered four relapse prevention sessions, and continued on either active or
placebo bupropion for an additional 14 weeks. There were no differences in abstinence rates
between conditions at 1 year. Using nortriptyline, we completed a study in which smokers were
assigned to one of four treatment conditions in a 2 × 2 (nortriptyline versus placebo by brief
treatment versus extended treatment) design. Participants in extended treatment continued
taking drug or placebo and received monthly individual counseling sessions to week 52, with
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telephone calls between sessions. At week 52 we found a 50% cigarette abstinence rate for
smokers given extended nortriptyline plus counseling over a 1 year period, and a 42% cigarette
abstinence rate at 1 year for those receiving counseling plus placebo [11], both of which
exceeded the effects of short-term treatment. Studies assessing the effects of extended
varenicline administration appear to indicate that this drug may enhance abstinence. Tonstad
et al. [12] randomized abstinent smokers who had been treated with 12 weeks of varenicline
to either continued varenicline treatment or to placebo for an additional 12 weeks. Continuous
cigarette abstinence rates were higher for the varenicline group than the placebo group for
weeks 13–24 and 13–52. Williams et al. [13] administered either varenicline or placebo over
a 1-year period, and found that varenicline was superior to placebo at both 12 and 52 weeks.
One study assessed the effects of cognitive behavioral therapy (CBT) in promoting long-term
abstinence [14]. Participants received bupropion, nicotine patch and CBT for 8 weeks, and
were then assigned randomly to receive either 12 weeks of CBT plus voice-mail monitoring
and telephone counseling, or telephone-based general support. These investigators reported
significant differences at 20 weeks in favor of the CBT condition, but differences at 52 weeks
were not significant. A predicted gender × treatment interaction was not found although history
of depression was a treatment moderator, with individuals with a positive history showing a
better response when assigned to the less intensive condition.

In summary, the existing data present a mixed picture with respect to the efficacy of most
extended treatments. There are few follow-ups after the end of treatment, and in those that have
been completed there was only modest evidence of maintenance of treatment effects. It is
difficult to interpret cigarette abstinence rates in most studies, because only cigarette-abstinent
smokers continued into the extended treatment portion of the study.

In the present study, all participants continued into the extended treatment phase of the study,
thus allowing comparisons to the cigarette abstinence rates reported in most of the literature.
The intervention was directed specifically at components of relapse and a follow-up was
conducted 1 year after the end of extended treatment. The CBT-based intervention addressed
the five areas that the 2000 Practice Guidelines indicated were important in relapse [2].

We selected smokers 50 years of age and older as participants for five reasons. First, surveys
[15] and descriptive data from randomized controlled trials conducted in the mid-1990s
suggested that older smokers are long-term, heavy smokers who are dependent on nicotine and
who are motivated to quit [15–19]. Secondly, older Americans are the fastest-growing
population segment, and this growth will increase the sheer number of older smokers [20].
Thirdly, smoking is a risk factor for seven of the 14 major causes of death in older people
[21]. Fourthly, even though both smokers and their physicians seem to assume that quitting
smoking when older will have limited benefit, for this age group, as for other age groups, risks
for heart disease, stroke and even lung cancer decline after quitting [22,23]. Fifthly, there are
few recent treatment studies of older smokers. There has not been a randomized control trial
of tobacco dependence interventions for older smokers reported in the literature in the past 14
years. Age 50 was selected because it was the definition of ‘older smokers’ used by the 2000
Practice Guidelines [2].

There were four experimental conditions: standard treatment (ST); extended NRT (E-NRT;
extended cognitive–behavioral treatment alone (E-CBT); and extended cognitive behavioral
treatment plus extended NRT combined (E-combined). The following hypotheses were
proposed: (i) over weeks 24, 52, 64 and 104, the E-CBT condition, the E-combined condition
and the E-NRT condition will produce higher point prevalence cigarette abstinence rates than
the ST condition; (ii) over weeks 24, 52, 64 and 104, E-combined will have higher point
prevalence cigarette abstinence rates than the remaining three conditions; (iii) while both men
and women will have the highest point prevalent cigarette abstinence rates in the E-combined
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condition, the difference between this condition and the other three conditions will be greater
for women than for men. This hypothesis, formulated before the publication of Killen et al.’s
2008 paper [14], was based on the frequently voiced supposition that women are helped more
by social support than are men while quitting smoking [1].

METHODS OF PROCEDURE
Participants

The Consolidated Standards of Reporting Trials (CONSORT) [24] chart in Fig. 1 shows
participant recruitment and attrition from the first contact with the program to the week 104
assessment. Study treatments were approved by the University of California, San Francisco
(UCSF) Institutional Review Board before recruiting was initiated. All participants signed
written informed consents before entering treatment. Participants were recruited by
advertising, public service announcements and flyers. After a telephone screening, participants
were invited to an orientation meeting, where they completed informed consent and were
invited to a baseline assessment including a physical examination, electrocardiographic (EKG)
and blood samples for basic blood chemistry analyses. Each participant then completed the
depression, alcohol and nicotine sections of the Computerized Diagnostic Interview Schedule
for DSM-IV (CDIS) [25] administered by research staff. Participants were ≥ 50 years of age
and smoked ≥ 10 cigarettes per day. Exclusionary criteria included cardiovascular disease,
history of seizure, severe allergies, life-threatening disease, life-time bipolar disorder, current
major depressive disorder (MDD), current use of any psychiatric medication, suicidal or
psychotic symptoms, treatment for drugor alcohol use within 6 months, psychiatric
hospitalization within 1 year and pregnancy or lactation.

Four hundred and three participants completed baseline tests and screenings, and consented to
participate. One participant died at week 5, before randomization, reducing the sample
available for randomization to 402. Six more deaths occurred during the course of the study.
All deaths were unrelated to study procedures. The mean age was 56.7 years [standard deviation
(SD) = 5.87]. The mean years of regular smoking was 37.8 (SD = 8.23).The mean number of
cigarettes smoked per day was 20.5 (SD = 8.72). The mean score on the Fagerström Test of
Nicotine Dependence (FTND)was 4.8 (SD = 2.1).Women comprised 40% of the sample, and
Caucasians comprised 76.9%. They were divided about equally between being married or
living with a partner (42.5%) and separated/divorced/widowed (39.7). Only 12.1% were high
school graduates or less; 35.5% had some college, 30.5% were college graduates and 21.9%
had a graduate degree. In terms of diagnosis, 21.1% had a history of MDD, 63% had a diagnosis
of life-time nicotine dependence, 38.6% had a diagnosis of life-time nicotine withdrawal and
18.1% had a diagnosis of life-time alcohol dependence. Only one variable, marital status
(married/living with partner versus not), was significantly different among conditions.
However, marital status did not correlate with cigarette abstinence at any assessment.

At week 8, all 402 participants were stratified on gender, history of MDD (positive history of
MDD versus not) and current cigarette abstinence status, and assigned randomly to one of four
experimental conditions using a computerized allocation list by the project statistician (Ms
Robbins), who had no contact with participants. The assignment of individual participants by
subject number was then transmitted electronically to clinical staff.

Conditions did not differ on the percentage of participants from whom we were able to collect
smoking data at weeks 12, 24, 52, 64 or 104. Determination of predictors of attrition from
assessments was not useful due to the low attrition rates; rates were sufficiently low that attrition
bias was not a concern (week 12 = 3.2%; week 24 = 4.0%, week 52 = 7.0%; week 64 = 9.0%;
week 104 = 13.4%).
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Assessments
Data were collected at baseline and weeks 12, 24, 52, 64 and 104. All participants were
contacted for all assessments, independent of whether or not they continued in treatment.
Participants were paid $25.00 for completing each assessment at weeks 12, 24, 52, 64 and 104.

Biochemically verified, 7-day point prevalent abstinence from cigarettes, indicated by self-
report of cigarette abstinence (‘no smoking, not even a puff’), expired air carbon monoxide
(CO) levels ≤ 10 parts per million (p.p.m.) and anatabine/anabasine levels of ≤ 2 mg/ml was
the primary dependent variable. Anatabine and anabasine are two alkaloids present in tobacco.
They are not present in nicotine-containing medications, however, and measuring
concentrations of these alkaloids is useful for detecting tobacco use in people who are being
treated with NRT [26]. Cotinine verification could be used, as it is a by-product of the nicotine
in both tobacco and NRT. Anatabine/anabasine were assayed only if the participant’s self-
report and CO levels were consistent with cigarette abstinence, and participants were coded as
abstinent only if the anatabine/anabasine assay value also fell below the cut-off point [27].

We also administered a questionnaire that assessed gender, education, ethnicity and marital
status, the Profile of Mood States (POMS) [28], measures of in-treatment and partner support
for quitting adapted from Mermelstein (1983) [29], the FTND [30], measures of drug and
alcohol use developed by us; the Thoughts about Abstinence Questionnaire [31], the Medical
Outcomes Scale, Short-Form (SF-36) [32], the Geriatric Depression Scale [33] and the
Perceived Stress Scale [34].

Treatment conditions
Standard treatment (ST)—Participants were provided with 12 weeks of sustained release
bupropion and 10 weeks of 2 mg and 4 mg nicotine gum, and received counseling based on
Clear Horizons [35]. This manual, designed originally as a self-help aid for smokers ≥ 50 years
of age, was used by the counselor to guide smokers through the steps of quitting, and was given
to each participant to use as a guide. To take the possibility of age-related, slower drug clearance
into account, we modified the standard bupropion dosing protocol. Dose was 150 mg/day for
the first week. If no adverse effects were noted the dose was increased to 300 mg for the second
week, where it remained for the rest of the 12-week period, barring adverse events during that
period. All participants were provided with 10 weeks of nicotine gum, beginning at the quit
date during week 3. Participants who smoked ≥ 25 cigarettes per day received 6 weeks of 4
mg gum, followed by 4 weeks of 2 mg gum. Participants who smoked ≤25 cigarettes per day
received 10 weeks of 2 mg gum; if they used more than 12 pieces a day or reported withdrawal
symptoms they were given 4 mg gum. At the week 8 meeting, participants were instructed to
begin tapering from the gum if they had not already done so, with the taper to be completed
by week 12. All participants received five group counseling sessions held at weeks 1, 3 (two
sessions, one immediately after the quit date), 5 and 8. Participants assigned to ST received no
further treatment after week 12.

Extended NRT (E-NRT)—This condition provided evidence about the efficacy and cost-
effectiveness of long-term NRT when used as a relapse prevention strategy. Bupropion, NRT
and counseling were provided during the first 12 weeks as they were provided in ST, except
that participants did not taper from NRT. NRT was available through week 52. Participants
received instructions at week 8, both orally from the counselor and in writing, on the use of
nicotine gum during the extended treatment period but no counseling about its use was provided
during the remainder of the study. Specifically, participants were instructed to keep a ‘shelf ’
of nicotine gum with them, and to use it if the urge to smoke occurred. We used extended NRT
rather than extended bupropion, because there was some concern about the accumulation of
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bupropion in older individuals [36] and no long-term clinical trials with older patients had been
published when this study was initiated.

E-CBT alone—Bupropion, NRT and group counseling were provided during the first 12
weeks of treatment as in the ST condition. The E-CBT intervention was based on a cognitive–
behavioral model.

The content areas, taken from the 2000 Practice Guidelines’ recommendation for relapse
prevention, were motivation, social support, dysphoria, dependence/withdrawal and weight
gain [2]. This version of the intervention was tailored to older smokers, and was designed to
be self-directed with coaching and instruction from the therapist.

(i) Motivation: The motivational component of the intervention identified cues to elicit
motivation, and used a decisional balance chart to emphasize the benefits of quitting and costs
of smoking. Participants were to make a repeated commitment to cigarette abstinence to
themselves and to significant others.

(ii) Mood management: Participants received a self-administered mood management guide.
Materials for charting the number of cigarettes smoked, number of pleasant activities and mood
level were distributed [37,38]. Participants were instructed to increase pleasant activities and
to note the correspondence of activities with mood, and mood with the number of cigarettes
smoked. Ideas for increasing pleasant activities were provided.

(iii) Weight control: Physical activity may both control weight and decrease depression [39,
40]. The goal of the activity program was for participants to have completed 30 minutes of
moderate exercise most days of the week. Participants received a pedometer, and a form was
provided to record time spent in activity not assessed by the pedometer for study counselors
to convert into step estimates. The goal was 10 000 steps per day, which corresponds to the
public health activity guideline of >30 minutes of moderate physical activity per day [41].
Subsequent sessions were devoted to assisting participants to gradually increase their activity
in order to reach that goal, using computerized graphs, feedback and counselor encouragement.

(iv) Social support: The social support intervention included managing the current support
network and building a larger non-smoking network. We determined the smoking status of
network members and identified those supporting cessation and smoking. Using this
information, the participant and the counselor practised methods for eliciting positive support
and handling negative support. We also provided participants with lists of groups and activities
developed from community sources and the internet.

(v) Withdrawal/dependence: Counselors were alerted to reports of symptoms such as craving
and weight gain. They worked with participants to develop strategies to deal with emerging
symptoms. They also reminded participants that using the strategies taught in the intervention
would be helpful in preventing the emergence of symptoms.

Eleven individual extended treatment sessions were provided after the five group sessions
included in the ST protocol, from weeks 10 to 52. Time between sessions was more frequent
early in the extended treatment period, and increased gradually throughout the study (2 weeks
apart during weeks 10–16; 4 weeks apart during weeks 20–36 and 8 weeks apart during weeks
44 and 52). Sessions lasted 20–40 minutes. Copies of the treatment manual are available from
the senior author.

Extended CBT plus extended NRT (e-combined)—Bupropion, NRT and group
counseling were provided during the first 12 weeks of treatment as in the ST condition. The
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relapse prevention intervention was identical to that provided in the E-CBT condition. The use
of NRT paralleled that in the E-NRT condition, but NRT use was reinforced by the counselor.

Counselor training and monitoring—Counselors were trained by Drs Humfleet and
Muñoz, both clinical psychologists. Initial training consisted of reading study manuals and
observing one of these three individuals treating one cohort of participants. Counselors were
then observed for a cohort by either Dr Humfleet, Dr Muñoz or the project coordinator. The
counselors met weekly with Drs Humfleet and Muñoz, who reviewed the previous week’s
sessions with them. Reviews of progress, clinical difficulties and how to handle therapeutic
issues most effectively within the theoretical confines of the study were addressed at these
meetings.

Statistical methods
The planned sample size was based on the primary hypothesis testing differences in 7-day point
prevalence cigarette abstinence rates across weeks 24–104. The estimated effect size was taken
from Hall et al. [42] and factored in the anticipated attrition rate. Generalized estimating
equations (GEE) were used to test the hypothesis about point prevalence cigarette abstinence
across the follow-up period. Power analyses were based on this method of analysis. Power was
set at 80% with a Type I error rate of 0.05 using the method of Rochon [43]. SAS version 9.1
was used for all analyses [44].

To ensure that randomization had not been compromised, we compared the four experimental
conditions on the baseline variables in Table 1 using analysis of variance (ANOVA) for
continuous variables and Pearson’s χ2 tests for categorical variables. To identify potential
covariates, we correlated these baseline variables with point prevalence cigarette abstinence
at weeks 12, 24, 52, 64 and 104. We included in preliminary hypothesis testing models those
variables that had significant correlations with cigarette abstinence. These variables were
eliminated if they did not contribute significantly to the final model.

Differences in the number of days of study NRT use were tested by a one-way analysis of
variance. Differences among the four conditions in the use of non-study prescription
medications and the use of non-study NRT at each assessment were determined by a Pearson’s
χ2 analysis for categorical variables. All tests were two-tailed.

RESULTS
Cigarette abstinence

CO and anatabine/anabasine corrected cigarette abstinence rates for each treatment condition
at each assessment are given in Table 1, and shown graphically in Fig. 2. Initial analyses of
possible covariates revealed that FTND score, age, number of years of regular smoking,
ethnicity social participation score and the POMS total score were the only baseline variables
correlated significantly with outcome. Therefore, these baseline variables were entered as
covariates in the full GEE model containing the variables of treatment condition, time and all
possible two-way interactions with treatment condition. The interactions of treatment condition
with the covariates age, number of years of regular smoking, ethnicity (non-Hispanic Caucasian
versus not), social participation score and POMS total score did not contribute significantly,
and were dropped from the final model. Significant main effects were found for treatment
condition (χ2 (3, n=402) = 8.12, P = 0.0435), time (χ2 (1, n=402) = 48.78, P< 0.0001), baseline
FTND (χ2 (1, n=402) = 19.45, P < 0.0001) and age (χ2 (1, n=402) = 3.91, P = 0.0481), along with
significant interactions of treatment × time (χ2 (3, n=402) = 8.35, P = 0.0392) and treatment ×
FTND score (χ2 (3, n=402) = 8.17, P = 0.0427). With respect to main effects other than treatment,
the younger the age, and the lower the FTND score, the greater the probability of cigarette
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abstinence. The interaction of FTND score and treatment reflected consistent negative
correlations of FTND score with cigarette abstinence in the ST and E-combined conditions,
and no relationship in the E-CBT and E-NRT conditions. Tests of the individual three
hypotheses follow.

Hypothesis 1—Over the period of weeks 24, 52, 64 and 104, the E-CBT condition, the E-
combined condition and the E-NRT condition will produce higher point prevalence cigarette
abstinence rates than ST condition. This hypothesis was partially supported. The E-CBT
condition had significantly higher cigarette abstinence rates than ST [odds ratio (OR) 1.27;
95% confidence interval (CI) 1.52, 1.05, P = 0.0122] and E-NRT (OR 1.22; 95% CI 1.45, 1.03,
P = 0.0211) over time. Neither E-NRT (χ2 (1, 402) = 0.37, P = 0.7104) nor E-combined
(χ2 (1, 402) = 0.73, P = 0.4683) differed significantly from ST.

Hypothesis 2—Over the period of weeks 24, 52, 64 and 104, E-combined will have higher
point prevalence cigarette abstinence rates than the remaining three conditions. Contrary to
prediction, E-CBT was more effective than E-combined (OR 1.18; 95% CI 1.40, 0.99, P =
0.0618), but the difference did not achieve traditional levels of significance. As noted above,
E-combined was not significantly more effective than ST, nor was it more effective than E-
NRT (χ2 (1, 402) = 0.38, P = 0.7031).

Hypothesis 3—While both men and women will have the highest point prevalent cigarette
abstinence rates in the E-combined condition, the difference between this condition and the
other three conditions will be greater for women than for men. There were no main or
interaction effects for gender.

Other non-study medications and NRT use
There were no significant differences between treatment groups in use of non-study
medications considered adjuncts to tobacco dependence treatment (i.e. bupropion, nortriptyline
or varenicline) at any assessment, and overall rates of reported use were low (week 12 = 0.8%;
week 24 = 3.1%; week 52 = 4.2%; week 64 = 5.2% week 104 = 8.4%).

The number of days of study provided NRT use in the E-NRT condition was significantly
higher (x̄ = 85.31; SD = 103.62) than in the E-combined condition (x̄ = 48.23; SD = 78.74;
F(1,201) = 8.21, P = 0.0046). The E-CBT condition reported a minimal number of days of non-
study NRT use during weeks 12–52 (x̄ = 1.33, SD = 10.1), as did the ST condition (x̄ = 1.22,
SD = 7.73).

There were also no differences observed in indicators of use of the behavioral techniques in
the two extended treatment conditions. The two extended treatment conditions did not differ
significantly in the number of counseling sessions attended (x̄RP = 5.5, x̄RP+NRT = 5.9 ), = nor
in the use of the pedometer as part of the physical activity component (E-CBT = 42.2%, E-
combined = 50%).

DISCUSSION
The most important finding of this study is the high and stable cigarette abstinence rates
produced by the E-CBT condition. These rates are strikingly higher than those reported in the
recent literature. It is particularly important that these cigarette abstinence rates were
maintained for 1 year after the end of the extended treatment. A critical question is whether
this was due to the content of the intervention, which was aimed at providing skills to maintain
abstinence, or whether these results were due to continued long-term support. This question
cannot be resolved without a control group that is equivalent in time to the E-CBT treatment,
but has different content. However, that the results were maintained after the end of treatment
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suggests that the content, not just the therapeutic contact, may have played an important role
in the outcome: it would not be expected that non-specific, supportive content would provide
skills that would result in cigarette abstinence once it was withdrawn. These findings differ
from those of Killen et al. [14], who found that 12 weeks of extended CBT did not facilitate
abstinence at long-term follow-up. The present study and Killen’s differ in that the extended
interventions differed in both length (40 weeks in the present study; 12 in Killen et al.’s study)
and content, and in age of the subject sample. Additional work is needed to determine the
variable that resulted in the difference between the two studies.

A second important finding is the failure of adding NRT to the E-CBT to increase cigarette
abstinence rates. The reason for lack of an increase in cigarette abstinence is not clear. It is
possible that availability of a pharmaceutical adjunct took participants’ attention away from
the cognitive–behavioral intervention, and the skills provided were not so well learned. E-
combined participants may have attributed their ability to quit to NRT rather than to themselves
and newly acquired skills [45]. Also, use of NRT was modest in both conditions where it was
available; it was used on significantly more days in the E-NRT condition than in the E-
combined condition. It might be argued the low use rate of NRT in the E-combined condition
renders comparisons between E-combined and E-CBT tentative, in that the E-combined
condition may well have fared better had use of NRT been higher in that condition. However,
when considered in terms of clinical utility, it must be remembered that the lower use rate
reflects how participants chose to use NRT in the context of that condition. Therefore, the
findings are an accurate reflection of the efficacy of the E-CBT and E-combined conditions as
presented in this study. That NRT did not increase cigarette abstinence rates when provided
over an extended period of time is consistent with the growing literature suggesting that NRT
effects are not increased with increasing duration [46].

Strengths of the study include a large sample size, manualized treatment, a model-driven
intervention and use of two biochemical verification assays. The limitations of this study
include generalizability, as the population treated was relatively well-educated, willing to
participate in research and to attend multiple treatment sessions. They were also predominantly
Caucasian and able to read and speak in English.

As would be expected, lower FTND scores at baseline predicted cigarette abstinence. Younger
age also predicted cigarette abstinence, suggesting that it may be the most difficult for the very
oldest smokers to quit smoking. The interaction of FTND score with treatment condition is
puzzling, and due most probably to chance.

So far as we could find, this is the only large-scale tobacco abstinence treatment study to use
anatabine/anabasine assays as biochemical verification. In this study, these assays had only a
modest effect on outcome. Of the 905 assays completed only 17 were changed as a function
of anatabine/anabasine analyses, and these varied little by treatment condition (three in ST,
three in E-NRT, six in E-CBT and five in E-combined). The present study suggests that the
costs of obtaining urine for these assays should be weighed carefully against the increase in
accuracy they may provide.

Older smokers are a rapidly increasing segment of the population that has generally been
neglected in smoking treatment interventions. Despite setting 50 years of age as a lower-limit
for recruiting, the mean age of smokers in this study was 56 years of age, younger than
anticipated when the study was initiated. Nevertheless, the participants in this study are
substantially older than individuals participating in our most recently published clinical trial,
where the average age was 38.6 years [11]. The high cigarette abstinence rates obtained in the
current study suggest that the provision of smoking treatment services to older adults is an
efficient and valuable use of health-care resources. It also suggests that extended interventions
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should be studied in the general population of smokers, not simply those who are 50 years of
age.

It is often argued that the ‘intensity’ of extended treatments precludes them from being adopted
widely, due to constraints imposed by insurance companies’ restrictions and by providers’
time. However, when the cost of providing long-term treatment for cardiovascular disease,
cancer or emphysema is considered, the cost of extended tobacco abstinence treatment is trivial
indeed.
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Figure 1.
Recruitment and follow-up chart. ST: standard treatment; CBT: cognitive–behavioral therapy;
NRT: nicotine replacement therapy
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Figure 2.
Carbon monoxide and anatabine/anabasine corrected abstinence rates by treatment condition
at weeks 12, 24, 52, 64 and 104
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