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Pharmacological interventions for smoking cessation are typically evaluated using volunteer samples
(efficacy trials) but should also be evaluated in population-based trials (effectiveness trials). Nicotine
replacement therapy (NRT) alone and in combination with behavioral interventions was evaluated on a
population of smokers from a New England Veterans Affairs Medical Center. Telephone interviews were
completed with 3,239 smokers, and 2,054 agreed to participate (64%). Participants were randomly
assigned to one of four conditions: stage-matched manuals (MAN); NRT plus manuals (NRT + MAN);
expert system plus NRT and manuals (EXP + NRT + MAN); and automated counseling plus NRT,
manuals, and expert system (TEL + EXP + NRT + MAN). Assessments were completed at baseline,
10, 20, and 30 months. The point prevalence cessation rates at final follow-up (30 months) were MAN,
20.3%; NRT + MAN, 19.3%; EXP + NRT + MAN, 17.6%; and TEL + EXP + NRT + MAN, 19.9%.
Stage-matched manuals provided cessation rates comparable with previous studies. The addition of NRT,
expert system interventions, and automated telephone counseling failed to produce a further increase in
intervention effectiveness.
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Of the people alive in the world today, 500,000,000 are pre-
dicted to die from the use of tobacco, with an average loss of 10
years of life (Peto & Lopez, 1990). Consequently, 5 billion years
of human life will be lost because of one behavior. A breakthrough
in developing an intervention with even a modest impact on
populations of smokers could prevent millions of premature deaths
and billions of lost years of life.
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Transdermal nicotine replacement therapy (NRT or the “patch”)
has been one of the most widely studied and most frequently used
smoking cessation interventions. Multiple trials have supported the
efficacy of this intervention (Fiore, Smith, Jorenby, & Baker, 1994;
Hughes, Shiffman, Callas, & Zhang, 2003; Po, 1993; Silagy, Mant,
Fowler, & Lodge, 1994; Tang, Law, & Wald, 1994). However, the
vast majority of clinical trials to date have been efficacy trials (i.e.,
studies that involve highly select volunteer samples). A recent epide-
miological study found no evidence supporting NRT in reducing
smoking rates at the population level (Pierce & Gilpin, 2002). Other
general population studies have not supported this finding (Alberg et
al., 2004; Hasford, Fagerstrom, & Haustein, 2003; Miller et al., 2005).

To promote general implementation of an intervention and
resolve these conflicting results, an effectiveness trial can provide
critical empirical support. A particular strength of effectiveness
trials is the attempt to recruit a representative sample from a
defined population, allowing an inference of the generalizability of
the results to similar populations. The aim of this study was to
perform an effectiveness trial of NRT in combination with three
low-cost behavioral therapies (manuals, tailored expert system
interventions, and an automated counseling intervention). Proac-
tive recruitment was used to recruit a large proportion of a defined
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population of smokers. We also conducted an extended follow-up
to assess the sustainability of the intervention.

The first goal of the study was to recruit a large proportion (i.e.,
> 75%) of the identified smokers in a defined population. The
second goal was to recruit a representative sample of the popula-
tion of eligible smokers on the basis of (a) demographic variables,
(b) smoking history, and (c) stage of change. The third goal was to
prepare the maximum proportion of the population for NRT use
through application of the behavioral interventions. In a general
population, a large proportion will not be ready to quit smoking
(Velicer et al., 1995) and, therefore, not likely to use the NRT
intervention. We anticipated that more than 40% of the sample
would receive NRT. The fourth goal was to maximize retention at
final follow-up (30 months), which we defined as more than 70%
of the sample. A fifth goal was to evaluate the differential effec-
tiveness of four combinations of behavioral and pharmacological
interventions.

The study was an additive (i.e., each condition adds a compo-
nent to the previous condition) four-group design with four assess-
ments (baseline, Month 10, Month 20, and Month 30). The first
intervention was the comparison condition used of stage-matched
manuals (MAN) only. The second intervention condition (NRT +
MAN) added NRT to the stage-matched manuals. The third inter-
vention condition (EXP + NRT + MAN) added expert system
tailored print reports (EXP) to MAN and NRT. The fourth inter-
vention condition (TEL + EXP + NRT + MAN) added auto-
mated telephone counseling (TEL) to MAN, NRT, and EXP. The
telecommunications system was developed for this study.

Effectiveness Versus Efficacy

Clinical trials are sometimes classified as efficacy trials or
effectiveness trials (Flay, 1986; Glasgow, Lichtenstein, & Marcus,
2003). The efficacy trial relies on a volunteer sample that is
randomly assigned to an intervention condition. In contrast, the
effectiveness trial attempts to recruit a large representative propor-
tion of a target population, which is similarly randomly assigned to
an intervention condition. One of the advantages of an effective-
ness trial is that the impact of an intervention (Velicer & Di-
Clemente, 1993; Velicer & Prochaska, 1999) can be estimated.
Population impacts of programs are defined as the recruitment rate
times the efficacy rate. Producing high impacts begins with re-
cruiting large percentages of eligible populations. For example, if
80% of the population can be recruited for an intervention with an
efficacy rate of .10, the impact will be four times larger than an
intervention with an efficacy rate of .40 that recruits 5%.

Recruitment and Representativeness

The most common approach for recruitment in efficacy trials
has been a reactive approach, that is, subjects are informed about
the availability of an intervention program and must initiate con-
tact to participate. This volunteer sample is typically highly mo-
tivated to quit smoking and likely to adhere to the treatment
protocol. Volunteer samples are also more likely to be female,
White, and well educated (Prochaska, Velicer, Fava, Rossi, &
Tsoh, 2001). In contrast, effectiveness trials typically rely on a
proactive recruitment approach, that is, the subjects are contacted
directly and the services are offered to them. The samples should
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reflect the general population. Two recent smoking cessation ef-
fectiveness studies (Prochaska, Velicer, Fava, Ruggiero, et al.,
2001; Velicer, Prochaska, Fava, Laforge, & Rossi, 1999) achieved
recruitment rates of 82% and 85%, and the samples were demo-
graphically similar to the defined population. In contrast, efficacy
studies typically recruit 1% to 5% of the population at best
(Schmid, Jeffrey, & Hellerstedt, 1989).

Generalizability

Beyond demonstrating the potential impact of an intervention,
effectiveness trials increase confidence in the generalizability of
the results (Prochaska & Velicer, 2004). Interventions are often
less efficacious in effectiveness trials than in efficacy trials. Sev-
eral reasons might explain these results: (a) Effectiveness trials
evaluate treatments in the settings where they will commonly be
applied, whereas efficacy trials employ optimal conditions; (b)
implementation in a real-world setting must employ available
personnel rather than personnel hired especially for the study; (c)
some part of the intervention costs may have to be borne by the
participants; (d) the intervention may be appropriate only for a
small proportion of the population; and (e) effectiveness trials have
a lower level of control over the timing of the intervention.

Method
Procedure

As a first step of proactive recruitment, approximately 33,962 letters
were sent to potential recruits who were listed as members of a large
northeastern U.S. Veterans Affairs Medical Center (VAMC). The letter
introduced the study as a collaboration between the University of Rhode
Island and the VA and informed the potential recruits about an upcoming
telephone survey. Informed consent materials for the phone survey were
included in the letter. VA members could return a postcard (postage
prepaid) to decline to be contacted for the phone survey. A total of 5,022
returned the refusal card (14.8%). (This was an unusually high number
compared with other studies and was attributed to the fact that many VA
members had alternative health care providers that were viewed as their
primary provider.) Approximately 2 weeks later, all members who did not
decline participation (passive consent) were screened for study eligibility
via a telephone survey. A total of 4,369 could not be contacted because of
nondeliverable mail, a nonworking phone number, currently residing out of
the country, or were deceased. Seventy-five were duplicate subjects. We
eliminated 2,011 members for health or language issues. A total of 1,429
could not be contacted in 15 attempts (answering machines, not home,
etc.), and the attempt to contact was terminated. A total of 2,664 were in
the calling queue when recruitment for the study was terminated. Of the
18,392 potential subjects, 3,332 refused to participate in the phone survey
when contacted (22.1%).

The screening survey was completed on a total sample of 15,060.
Screening continued until the total sample size required for the study was
recruited (N = 2,000). Any spouses of VAMC members who smoked were
also recruited. The eligibility criteria included self-identification as a
smoker who regularly smoked 10 or more cigarettes per day and, therefore,
met the requirements for using NRT. Subjects in the action or maintenance
stages were excluded.

After completing the survey, all eligible smokers were randomized by
computer-based random number generator to one of four intervention
conditions. The four intervention conditions were (a) MAN (Velicer, Rossi,
Ruggiero, & Prochaska, 1994), (b) NRT + MAN, (c) EXP + NRT +
MAN (Velicer et al., 1993), and (d) TEL + EXP + NRT + MAN
(Friedman, 1998; Friedman et al., 1996; Ramelson, Friedman, & Ockene,



1164

1999). Subjects were blinded to their treatment condition until they re-
ceived the first intervention material; thus, awareness of the treatment
condition could not influence the readiness for study participation. How-
ever, subjects were aware that several of the possible treatment conditions
included NRT and that up to four follow-up assessments by telephone were
scheduled over the following 30 months. All subjects were assessed at
baseline, Month 10, Month 20, and Month 30. The survey center staff was
blind to treatment condition. Two groups (EXP + NRT + MAN and
TEL + EXP + NRT + MAN) received a limited additional assessment at
Month 6 only on those variables needed to generate the expert system
progress report.

Recruitment

A total of 3,239 smokers were identified as eligible and completed the
full assessment during the telephone survey. Of this group, 324 subjects
(10%) declined any further participation in the study after completing the
initial phone survey; they are defined as the “survey-only” group. Written
informed consent materials were mailed to the 2,915 subjects (90%) who
provided verbal informed consent during the telephone survey. Up to 15
telephone contacts were made to participants who did not return the signed
informed consent within a 2-month period. Overall, 861 subjects (29.5%)
failed to return their written informed consent after having given verbal
consent during the telephone interview (“verbal-consent” group). The
remaining 2,054 smokers (63.4% of all eligible subjects) who sent back
their written consent form constitute the “full-consent” group (see Figure
1). All information for the study was completely confidential.

Measures

The baseline assessment was completed on all subjects in all four groups
and included sociodemographic variables, smoking history, and history of
NRT use. Also included were the variables of the Transtheoretical Model
(TTM) for smoking cessation: stages of change, 10 processes of change
(Prochaska, Velicer, DiClemente, & Fava, 1988), pros and cons or deci-
sional balance (Velicer, DiClemente, Prochaska, & Brandenberg, 1985),
and situational temptations (Velicer, DiClemente, Rossi, & Prochaska,
1990). These measures were used to generate the expert system progress
reports in the EXP + NRT + MAN and TEL + EXP + NRT + MAN
groups. The stage variable was needed for the manuals in all four groups.

Three primary outcome measures (24-hr point prevalence, 7-day point
prevalence, and 6-month prolonged abstinence) were assessed on the last
three occasions (Months 10, 20, and 30). Because self-report is extremely
accurate in a low-demand study like this, no biochemical validation was

Sample of Eligible
Smokers Interviewed
[10 + cigarettes/day]

N = 3239
I
[ ]
Survey Only Accepted
Active Non-particpants Participation
Declined Participation N =2915
N =324 [90% of Eligible]

Verbal Consent Only Full Consent
Passive Non-participants Participants
No Signed Consent Returned Signed Consent
N =861 N = 2054 (63.4% of Eligible)

Figure 1. Flowchart for recruitment of eligible smokers classified as one
of two nonparticipant groups (survey only and verbal consent only) or the
participant group (full consent).
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performed (Benowitz et al., 2002; Glasgow et al., 1993; Patrick et al.,
1994).

NRT Readiness

The design of the study was to provide NRT only to smokers judged to
be ready for use in the immediate future. The decision to provide NRT was
based on the smokers’ stage of change and their decisional balance at
baseline, Month 6, and Month 10 assessments. We projected that the
baseline distribution would be 40% in precontemplation, 40% in contem-
plation, and 20% in preparation. The smokers in preparation and smokers
in contemplation who had more pros of quitting than cons of smoking were
immediately provided with NRT. On the basis of previous studies, we
estimated that 25% would receive NRT at baseline. The remaining smokers
were provided with intervention materials designed to promote stage
movement and, therefore, eligibility for NRT. We estimated that 10%
would receive NRT after the 6-month assessment and an additional 5%
after the 10-month assessment, for a total of 40% of the smokers in the
three NRT-eligible groups.

Interventions

MAN. The MAN group received the stage-based self-help manuals
(Velicer et al., 1994) following baseline contact. The manuals inform users
about their particular stage of change and the processes they can use to
progress to the next stage. On the basis of their baseline assessment scores,
treatment participants were sent the manual matched to their current stage
of change and the stage beyond their current stage. Each smoker in each
different stage at baseline received the same package of materials; the only
difference was the number of manuals received on each occasion. This was
viewed as representing a minimal intervention condition. This group served
as a comparison group for the other three groups.

NRT. The NRT group received the stage-based self-help manuals
following baseline contact. Those subjects for whom NRT was appropriate
(preparation stage or contemplation stage with pros > cons) also received
NRT. Six months after the initial assessment, the subjects who received
only the manuals were recontacted. If they had progressed, NRT was
provided. At the Month 10 assessment, subjects who had not received NRT
were reevaluated, and those who had progressed received NRT. Subjects
who received NRT at one of the early assessments but had relapsed
received a second NRT intervention. The patch used was the 16-hr/15-mg
patch (Nicotrol) with a 6-week course of treatment. The company provided
the NRT replacement therapy at cost.

EXP. The third group (EXP + NRT + MAN) received the stage-based
manuals, one expert system feedback report, and NRT when indicated. The
expert system report provided feedback on the basis of normative compar-
isons. The 14 variables of the TTM were assessed as part of the baseline
interview, and the responses of each subject were compared with peers in
the same stage who were successful in progressing to the next stage.
Detailed descriptions of this intervention are available elsewhere (Velicer
et al., 1993; Velicer & Prochaska, 1999; Velicer, Prochaska, & Redding,
2006). Participants for whom NRT was not appropriate at baseline were
reassessed at Month 6 and again at Month 10. If they had progressed, they
were provided with NRT at that time.

TEL. The fourth group (TEL + EXP + NRT + MAN) received the
stage-based manuals, the expert system progress report at baseline, and
NRT. In addition, they received regular telecommunications contacts via
an automated counseling intervention. The interactive telecommunications
system was developed for this study and employs a series of prerecorded
voice files assembled in the form of a conversation that is tailored to the
responses of the smoker. The telecommunications contacts served to both
complete the assessment of progress on the 14 TTM variables and provide
instant automated feedback. Material similar to that in the written para-
graphs of the expert system progress reports was presented during the call
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and reproduced verbally. To limit the length of the call to 15 to 20 min, two
telecommunications calls were needed to cover the same material as a
single progress report. The responses to the assessment questions were
entered using the telephone keypad.

There were two different frequency rates for the telecommunication
contacts. In each case, the smoker was free to initiate additional contacts at
any time and for as many times as desired. However, if a participant did not
call in a set period, proactive calls were initiated automatically. The lean
contact rate was monthly and applied to those smokers who had not
received NRT (precontemplators, contemplators with pros > cons). The
dense contact rate applied to smokers who received NRT and was weekly
for the first month, biweekly the second month, and monthly for Months
3-6. The two rates of contact were used because we have observed that
early-stage smokers change more slowly and are more likely to develop
reactance against the intervention when pressed too hard. In each case, the
rate automatically changed from lean to dense for any smoker who pro-
gressed and received NRT.

The total length of contact was designed to be 6 months. However, for
those smokers who progressed to NRT status later in the study or at the
Month 10 assessment, the telecommunications option was available for a
2-month period after receiving NRT.

Results
Sample

A total of 2,054 smokers participated in the study. Table 1
presents the demographic characteristics and stage of change for
each group and the total sample. The average age was 50.5 years
(SD = 11.0), and 77% were men. The mean education level was
13.0 years (SD = 2.5), 48.2% were currently married, and the
sample was predominantly White (89.4%). Compared with the
general population of smokers (Hughes, 2004), the sample in-
cluded a larger proportion of White non-Hispanics (89.4% vs.
77.9%), men (77.0% vs. 52.6%), and was older (50.5 years vs. 40.8
years). For those who shared a household, 57.6% lived with
another smoker. The stage distribution included fewer smokers in
precontemplation and more smokers in preparation than other
population-based samples (Velicer et al, 1995; Velicer,
Prochaska, Fava, et al., 2006): Distributions for five U.S. samples
are approximately 40% in precontemplation, 40% in contempla-
tion, and 20% in preparation. As a randomization check, tests of
significance (p < .01) were performed to determine whether there
were any differences between the four groups. All tests were
nonsignificant.

Table 1 also presents the comparison of the four groups on
smoking history and NRT use. As a randomization check, tests of
significance (p < .01) were performed to determine whether there
were any differences between the four groups. All tests were
nonsignificant. The average number of cigarettes smoked per day
was 24.5, and the time to first daily cigarette was 35.3 min. The
sample demonstrated significant quitting activity (M = 2.5 quit
attempts during the past year), and 48.9% reported having previ-
ously used NRT, many in the past year (45.6%).

Velicer et al. (2005) provided a detailed comparison of the
characteristics of the group that participated in this study and two
groups of nonparticipants. The participants (full consent) differed
significantly from both nonparticipant groups (survey only and
verbal consent only). Participants were more likely to be married,
young, female, living with others, and to have used NRT previ-
ously or considered using NRT. The survey-only group was more
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likely to be in precontemplation (54%), whereas the full-consent
group was more likely to be in contemplation (46%) or preparation
(35%). The recruitment procedure resulted in a sample that was not
completely representative of the sample of smokers.

Retention

Attrition was classified as lost to follow-up or refused. The
overall retention rate at the Month 30 assessment was 61% (1,249/
2,054). There were no significant differences between the four
groups (see Figure 2). The overall refusal rate was 8.1%.

Preparation for NRT

The proportion of the sample that received NRT on each of the
three assessment occasions for each of the groups that were NRT
eligible was higher than predicted. We initially estimated that 40%
of the sample in the three conditions would receive the interven-
tion. The proportion receiving NRT was 80% in NRT + MAN,
77% in EXP + NRT + MAN, and 79% in TEL + EXP + NRT +
MAN. There was no significant difference between the three
groups (see Figure 3). There were no adverse events reported.

Comparison of Treatment Conditions

Table 2 presents the results for three outcome measures (24-hr
point prevalence, 7-day point prevalence, and 6-month prolonged
abstinence) assessed on the final three occasions (Month 10,
Month 20, and Month 30). The same pattern of results was ob-
served for all three measures as would be expected given the
extremely high correlation between the measures (Velicer &
Prochaska, 2004). In this section, we focus on 24-hr point preva-
lence (see Figure 4) because it is the most sensitive outcome
measure (Velicer, Prochaska, Rossi, & Snow, 1992).

The SAS PROC GENMOD (SAS Institute, 1997) procedure
was used to perform the GEE analyses for the point prevalence
outcome data. This analytic model included parameter estimates
for the intercept, treatment effects (MAN, NRT + MAN, EXP +
NRT + MAN, TEL + EXP + NRT + MAN), temporal effects at
each follow-up assessment (Month 10, Month 20, and Month 30),
and a term for the patterns of missing data (“missing”). The
intention-to-treat analysis was conducted on the entire sample of
2,054 subjects identified as at risk for smoking and randomized to
condition, including individuals with missing data for one or more
of the follow-up time points. One parameter beyond the intercept
was significant: time (p < .01). For the analysis of the time
effects, the Month 10 assessment served as the referent because all
respondents were smoking at baseline. The significant time effect
indicates that there were small treatment effects over time between
Month 10 and Month 20, x*(1) = 3.28, p < .10, and big effects
between Month 10 and Month 30, Xz(l) = 20.21, p < .0001.
Overall smoking cessation rates increased from Month 10
(13.25%) to Month 20 (15.67%) and again to Month 30 (19.30%).
Different patterns of missing data were modeled. The missing data
parameter and the interactions of the missing data parameter and
intervention parameters were not significant.

We used all available data at each assessment (“available”).
Given the results of the GEE missing data analysis, this approach
is appropriate for this study. Table 3 presents the 24-hr point
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Table 1

VELICER ET AL.

Comparison of Four Intervention Groups on Demographic, Nicotine Replacement Therapy (NRT), and Smoking History Variables

Intervention group

NRT + MAN (n =

EXP + NRT + MAN TEL + EXP + NRT

MAN (n = 523) 522) (n = 509) + MAN (n = 500) Total (N = 2,054)
Variable % M SD % M SD % M SD % M SD % M SD
Stage
Precontemplation 19.12 17.62 19.65 19.00 18.84
Contemplation 46.85 43.49 47.15 46.40 45.96
Preparation 34.03 38.89 33.20 34.60 35.20
Gender
Men 78.78 77.59 75.64 75.80 76.97
Race/ethnicity
White 89.87 91.35 88.58 87.53 89.36
Black 4.59 4.23 6.30 5.23 5.08
Asian 0.00 0.00 0.39 0.20 0.15
Native American 1.15 1.73 1.77 1.81 1.61
Other 4.40 2.69 2.95 5.23 3.81
Hispanic
Yes 3.08 0.96 2.55 2.40 225
Marital status
Married 50.10 49.33 47.05 46.09 48.17
Living with partner 9.56 11.95 10.04 9.62 10.30
Not married 12.43 12.33 14.37 16.23 13.81
Separated 5.93 5.39 5.51 421 5.27
Divorced 18.16 18.11 18.70 20.64 18.89
Widowed 3.82 2.89 4.33 3.21 3.56
No. in household
1 21.31 22.20 23.61 21.13 22.06
=2 78.69 77.80 76.39 78.87 77.94
Other smoker in household
No 44.01 43.18 44.42 38.11 42.44
Yes 55.99 56.82 55.58 61.89 57.56
Age (years) 50.52  10.55 50.89 10.11 50.6 10.62 4993 107 5049 105
Education (years) 12.98 2.72 1298 236 13.16 249 13.1 2.42 13.05 2.5
Ever used NRT?
Yes 50.19 51.44 46.17 47.60 48.88
No 49.81 48.56 53.83 52.40 51.12
Used for recommended time?
Yes 42.86 40.84 38.70 39.15 40.45
No 57.14 59.16 61.30 60.85 59.55
Used NRT in past year?
Yes 45.00 45.52 45.53 46.64 45.65
No 55.00 54.48 54.47 53.36 54.35
Ever considered using NRT?
Yes 66.28 68.11 67.65 72.52 68.64
No 33.72 31.89 32.35 27.48 31.36
Quit attempts in past 3 1.19 2.08 1.45 2.36 1.21 2.03 1.15 2.05 1.25 2.14
months (n)
Quits in past 12 months (n) 2.46 3.01 2.75 3.16 2.49 3.03 2.25 2.87 2.49 3.02
No. cigarettes smoked per 25.18 12.87 2455 12.96 2431 11.39 23.85 12.74 2448 1251
day
Length of last quit attempt 356.32 693.13 323.71 654.7 33593 649.72 323.24 618.73 334.94 654.68
(days)
Days without smoking in 19.38  54.00 15.80 39.51 12.93  35.60 15.92  40.79 16.02 43.13
past year (n)
Time until first daily 31.43 4985 36.84  66.05 3335 5854 39.71 85.27 3529  66.04

cigarette (minutes)

Note.

prevalence estimates for four different missing data mechanisms
(complete case, available, expectation maximization [EM], and
intention to treat). The method labeled “intention to treat” repre-

sents the widely employed ad hoc procedure in which the status of

MAN = stage-matched manuals; EXP = expert system intervention; TEL = telecommunications.

smoker is assigned for all missing observations. This procedure
makes the unreasonable assumption that smoking status is the only
reason that an observation is missing and leads to extreme distor-
tions of the data when an extended follow-up is employed (Hall et
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Agreed to Parficipate
Randomized to Condition

N=2054
[ [ [ |
Manuals (MAN) NRT Expert System (EXP) TEL+EXP
(Comparison) +MAN +NRT + MAN +NRT + MAN
N=523 N=522 N=509 N =500
[ [ [ [
I I ] I I ] I I ] I [ ]
Lostto Follonup | [ Complete Data Refused Lost to Followup Month 10 Refused Lostto Followup Month 10 Refused Lostto Followup | | Month 10 Refused
N=64 Month 10 N=12 N=91 [ [Complete Data| | N=11 N=75 | Complete Data| [ N=18 N=80 [ [Complete Dataf | N=18
Dead =4 N=d47 Dead =6 N=414 Dead =5 N =411 Dead =6 N=3%
[ [ [ [
[ [ | [ [ | [ [ | [ [ |
Lostto Folowup | [ Complete Data| |  Refused | | LostioFolowup | | Month 20 Refused | [ LosttoFolowup [ | Month20 Refused | | LosttoFolowep | | Month 20 Refused
N=119 Month 20 N=32 N=135 | |Complete Dataf | N=26 N=137 | |Complete Data| |  N=29 N=132 | |Complete Dataf | N=29
Dead = 8 N =364 Dead=10 N =351 Dead =10 N=333 Dead =15 N=324
[ [ [ [
[ [ | [ [ | [ [ | [ [ |
Lostto Folowsp | [ Complete Data| |  Refused | | Lostio Folowup | | Month 30 Refused | [ LosttoFolovup [ | Month 30 Refused | | Lostto Folowsp | | Month 30 Refused
N=126 Month 30 N=46 N=142 | |Complete Dataf | N=36 N=153 | |Complete Data| | N=40 N=155 | |Complete Data | N =46
Dead = 16 N=33 Dead =13 N=331 Dead = 14 N=302 Dead =18 N =281

Figure 2. Retention rates for the four groups with dropouts classified as lost to contact or refusals. MAN

stage-matched manuals; NRT = nicotine replacement therapy; EXP = expert system intervention; TEL =

telecommunications.

al., 2001). The complete case procedure (i.e., only participants
whose data are available on each occasion) is another widely
employed ad hoc procedure that is reasonable only when the
observations can be assumed to be missing at random. The EM
algorithm is one recommended statistical procedure for accurately
estimating parameters in the presence of missing data and provides
a maximum likelihood estimate of the parameters using all avail-
able data to estimate the missing values (Schafer & Graham,
2002). The same pattern of results was observed for all four
methods.

Discussion

The overall results of the study demonstrate that a large per-
centage of a defined sample can be recruited to participate in a
smoking cessation study. The overall recruitment rate (63.4%) was
lower than comparable studies using the same method. The sample
was less representative of the defined population than expected,
with an underrepresentation of early-stage smokers. The retention
rate of 61% at Month 30 was lower than expected. The proportion
of the sample that received NRT was very large (80%), perhaps as
a result of the failure to recruit early-stage smokers. All four
interventions were equally effective, resulting in an almost 20%
reduction in smoking at the final assessment. However, there were
no differences between the four intervention conditions, and the
absence of a control group limits our ability to conclude that any
of the interventions were effective.

Manuals

Manuals are sometimes used to represent a minimal or no-
intervention condition. In this case, stage-based manuals represent

an active treatment condition. In previous research (Prochaska,
DiClemente, Velicer, & Rossi, 1993), stage-matched manuals out-
performed standard manuals (18.5% cessation rate at 24 months
vs. 11%). A similar cessation rate (16.5%) was reported by Velicer
et al. (1999). In this study, the MAN condition resulted in a slightly
higher cessation rate than in previous studies (20.3% current vs.
18.5% in Prochaska et al., 1993, and 16.5% in Velicer et al., 1999).
The higher rate may be due to the longer follow-up in this study
(30 vs. 18 or 24 months).

NRT

The point prevalence cessation rate in the NRT condition pro-
duced cessation rates below the rates reported in efficacy studies.
The most direct comparison is the 10-month rate because most
previous efficacy studies fail to conduct an extended follow-up.
The rate at 10 months was 11.4% compared with 19.5% at Month
6 in a meta-analysis. There are no comparable extended outcome
data available for other NRT studies.

There are several potential explanations for the difference re-
ported in efficacy trials and our current estimate and the results of
over-the-counter (OTC or nonprescription) trials. First, only a
proportion of our sample received NRT (80%), and all smokers
receive NRT in efficacy studies. Second, there was no selectivity
and only limited contacts; therefore, the compliance rate was much
lower than expected in typical efficacy trials. Third, the VA
sample represents a unique sample that may represent a more
difficult challenge than the typical volunteer sample in an efficacy
trial. For example, subjects were not screened for comorbid con-
ditions, and the sample was older than most samples. However, a
more appropriate comparison is the recent meta-analysis on seven
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Figure 3. Proportion of each group receiving nicotine replacement therapy (NRT) on each assessment
occasion. MAN = stage-matched manuals; EXP = expert system intervention; TEL = telecommunications.

studies of OTC NRT that reported a rate of 7% at 6-month follow-up
(Hughes et al., 2003). The reported rate of 7.3% is very similar.

Expert System Intervention

The point prevalence cessation rate (17.6%) at Month 30 was
below what would be expected on the basis of previous studies.
The expert system intervention alone, typically combined with
stage-tailored manuals, has resulted in cessation rates of 22-26%
at 18 or 24 months across seven studies (Velicer, Prochaska, &

Table 2

Redding, 2006). The expectation was that the combination of NRT
and EXP would outperform EXP alone by about 7%. Instead, the
combination underperformed EXP alone from previous studies by
about 7%.

There are several potential explanations. The expert system
intervention used here departed from the usual three-report proto-
col, providing only a single expert system report. Velicer et al.
(1999) compared three reports and a single report and found no
significant difference. A second explanation is that the inclusion of

Point Prevalence and Prolonged Abstinence Measures for the Four Intervention Groups at Months 10, 20, and 30

Intervention group

MAN NRT + MAN EXP + NRT + MAN TEL + EXP + NRT + MAN Total
Assessment (n = 523) (n = 522) (n = 509) (n = 500) (N = 2,054)
Month 10
24-hr point prevalence 12.1 114 15.3 14.4 13.3
7-day point prevalence 6.7 7.3 9.7 11.1 8.6
6-month prolonged abstinence 3.6 4.1 5.4 6.6 4.9
Month 20
24-hr point prevalence 15.1 12.8 17.7 17.3 15.7
7-day point prevalence 11.8 10.8 12.3 13.0 11.9
6-month prolonged abstinence 8.5 8.3 11.1 9.3 9.3
Month 30
24-hr point prevalence 20.3 19.3 17.6 19.9 19.3
7-day point prevalence 14.9 15.1 15.2 15.0 15.1
6-month prolonged abstinence 12.5 10.0 13.6 15.0 12.7

Note. All data entries represent percentage of abstinent participants. MAN = stage-matched manuals; NRT = nicotine replacement therapy; EXP =

expert system intervention; TEL = telecommunications.
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Figure 4. Point prevalence smoking cessation for the four intervention conditions at baseline, Month 10, Month
20, and Month 30. MAN = stage-matched manuals; NRT = nicotine replacement therapy; EXP = expert system

intervention; TEL = telecommunications.

NRT resulted in overreliance on the pharmacological compo-
nent, resulting in a failure to engage in the necessary behavior
changes for successful cessation. This explanation gains some
support from the fact that the expert system did not demonstrate
the delayed treatment effects, that is, an increasing proportion
quitting after treatment is completed, which have been observed
with other stage-matched interventions. There was a slight
increase from Month 10 (15.3%), the end of intervention, to
Month 20 (17.7%), but no further increase occurred at Month 30
(17.6%). In contrast, the MAN condition went from 12.1% at
Month 10 to 15.1% at Month 20 to 20.3% at Month 30. Previous
reviews have reported that behavioral therapy and pharmaco-
therapy are likely to be more effective than pharmacotherapy
alone (Hughes, 1995). A third possible explanation is that this
was a unique sample that presents a more difficult challenge for
the intervention.

Telecommunications

The inclusion of the telecommunication intervention represents
a unique intervention that has not been evaluated previously in this
context. The study failed to provide evidence of added value for
this intervention. Telecommunication interventions have been ef-
fective with other behaviors, including adherence to medical pro-
cedures (Friedman et al., 1996), increasing exercise (King et al.,
2003; Pinto et al., 2002), and improving diet (Delichatsios et al.,
2001).

The effects of the telecommunication intervention are difficult
to evaluate in the context of the other interventions. As with the
EXP intervention, the inclusion of NRT could have resulted in an
overreliance on the pharmacological intervention. Some qualita-
tive utilization data indicate that subjects may have viewed the
TEL intervention as an option rather than an expectation. The
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Table 3
Point Prevalence Abstinence Estimates (24 hr) for Four Treatment Groups at Months 10, 20, and 30 for Four Missing Data
Procedures
Time
Month 10 Month 20 Month 30
Group Procedure n % n % n %
MAN Complete case 297 12.79 297 16.50 297 19.87
Available 447 12.08 364 15.11 335 20.30
EM algorithm 523 13.45 523 17.01 523 21.25
Intention to treat 523 10.33 523 10.52 523 13.00
NRT + MAN Complete case 273 11.36 273 12.45 273 16.12
Available 414 11.35 351 12.82 331 19.34
EM algorithm 522 13.55 522 14.73 522 22.30
Intention to treat 522 9.00 522 8.62 522 12.26
EXP + NRT + MAN Complete case 250 16.40 250 18.80 250 19.20
Available 411 15.33 333 17.72 302 17.55
EM algorithm 509 16.67 509 19.02 509 19.84
Intention to treat 509 12.38 509 11.59 509 10.41
TEL + EXP + NRT + MAN Complete case 241 15.77 241 18.67 241 21.16
Available 396 14.39 324 17.28 281 19.93
EM algorithm 500 15.31 500 18.64 500 21.53
Intention to treat 500 11.40 500 11.20 500 11.20

Note. Baseline predictors used were as follows: 24-hr quit in the past year, time to first daily cigarette, cigarettes per day in past week, gender, weight,
education, age, and stage membership. MAN = stage-matched manuals; NRT = nicotine replacement therapy; EXP = expert system intervention; TEL =

telecommunications; EM algorithm = expectation-maximization algorithm.

utilization rates were lower than in other telecommunications
trials. Approximately 30% used the telecommunication on multi-
ple occasions, 30% used it on a single occasion, and the remaining
40% did not use it at all. A study evaluating TEL alone for
smoking is needed.

Limitations

The study has two important limitations. First, the inclusion of
a pure control group would have served to exclude the interpreta-
tion that none of the interventions was effective and that the
observed differences were the result of secular trends. The ob-
served quit rate was far in excess of the 2-5% that has been
observed in monitoring studies, but the population was unusual;
therefore, this explanation cannot be confidently excluded. Sec-
ond, the use of the VA sample represents both a strength and a
weakness. The sample is clearly in need of services. The VA
organization provided the opportunity to perform the proactive
recruitment. However, it is an unusual sample with a much higher
average age and higher rates of psychiatric problems and is pre-
dominantly male, which make generalization to other samples of
smokers difficult.

Future Directions

In this effectiveness trial with a defined population, NRT was
not more effective than stage-based manuals alone. Furthermore,
NRT was not more effective than manuals alone, regardless of
which behavioral interventions were combined with NRT.

We cannot determine the effects of NRT on EXP because EXP
alone was not tested. In previous trials, adding counselors to EXP
made no difference, even when the EXP alone was effective

(Prochaska et al., 1993; Prochaska, Velicer, Fava, Ruggiero, et al.,
2001). On the other hand, adding nicotine-fading computers (Life-
sign) to EXP was significantly less effective than EXP alone
(Prochaska, Velicer, Fava, Ruggiero, et al., 2001). We would
predict that EXP + NRT < EXP alone.

It is tempting to conclude that NRT is not effective with pop-
ulations of smokers. However, recent innovative applications of
NRT have been designed to use NRT to reduce the number of
cigarettes smoked in unmotivated smokers. These interventions
have produced significantly more cessation than did a control
condition (Carpenter, Hughes, Solomon, & Callas, 2004). This was
true for NRT reduction counseling and motivational interviewing
plus NRT. These results suggest that NRT may be effective with
populations of smokers when used innovatively to reduce smoking
rather than as historically applied to produce more immediate
cessation.

Conclusions

The study had five primary goals. The first goal was to recruit
a large proportion (75%) of the sample of identified smokers. The
study recruited 63.4% of the sample of identified smokers, which
is smaller than has been reported in other studies. However, the
initial rate of 90% was higher than in other studies. The focus in
the informed consent process on the potential use of NRT may
explain the lower and highly selective recruitment rate (Velicer et
al., 2005). Another potential explanation is the unique nature of the
sample of VA members.

The second goal was to recruit a representative sample of the
identified smokers. Several segments of the population were un-
derrepresented in the final sample, particularly smokers in the
precontemplation stage.
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The third goal was to prepare early-stage smokers for NRT and
deliver NRT to the maximum proportion of the sample possible.
This goal was exceeded. The NRT utilization rate was projected to
be 40%. The actual rate in the study was 80%. One explanation is
that the self-selection that occurred during recruitment produced a
sample that was more ready to use NRT.

The fourth goal was to retain 70% of the sample at long-term
follow-up. This study had one of the longest follow-up rates in any
NRT study and provides evidence of the extended effects of the
intervention. The retention rate at 30 months was 61%. This is
below the 70% at 24 months reported in comparable studies. The
lower retention rate is probably due to the additional 6 months
involved in this study.

The fifth goal was to examine the differential effectiveness of
NRT alone and in combination with three behavioral interventions.
No significant differences were observed between the four condi-
tions. Stage-matched manuals provided point prevalence cessation
rates comparable to two previous studies. The addition of NRT,
EXP, and TEL failed to produce a further increase in intervention
effectiveness.
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