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Abstract

Tobacco smoking is the leading preventable cause of mortality and morbidity. Although
behavioral counseling combined with pharmacotherapy is the most effective approach to aiding
smoking cessation, intensive treatments are rarely chosen by smokers, citing inconvenience. In
contrast, minimal self-help interventions have the potential for greater reach, with demonstrated
efficacy for relapse prevention, but not for smoking cessation. This paper summarizes the design
and methods used for a randomized controlled trial to assess the efficacy of a minimal self-help
smoking cessation intervention that consists of a set of booklets delivered across time. Baseline
participant recruitment data are also presented. Daily smokers were recruited nationally via
multimedia advertisements and randomized to one of three conditions. The Usual Care (UC)
group received a standard smoking-cessation booklet. The Standard Repeated Mailings (SRM)
group received 8 booklets mailed over a 12-month period. The Intensive Repeated Mailings (IRM)
group received 10 booklets and additional supplemental materials mailed monthly over 18 months.
A total of 2641 smokers were screened, 2349 were randomized, and 1874 provided data for
analyses. Primary outcomes will be self-reported abstinence at 6-month intervals up to 30 months.
If the self-help booklets are efficacious, this minimal, low cost intervention can be widely
disseminated and, hence, has the potential for significant public health impact with respect to
reduction in smoking-related illness and mortality.
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1. Introduction

Tobacco smoking is the leading preventable cause of mortality, resulting in over 440,000
deaths annually in the U.S. [1] and over 5 million deaths annually worldwide [2]. Smoking
cessation is associated with decreased mortality and morbidity from cancer and other
diseases [3, 4, 5]. Thus, great potential for disease prevention lies with efforts toward long-
term cessation of smoking. To date, the most effective evidence-based approach to smoking
cessation is cognitive behavioral counseling combined with pharmacotherapy [6, 7].
However, the public health impact of this approach, and counseling in particular, has been
limited by poor population reach because very few smokers use evidence-based treatments,
often citing the inconvenience of the counseling [8, 9].

On the other hand, minimal, self-help interventions, such as print or electronic media, have
the potential for very wide reach, but their public health impact has been limited by their low
efficacy for smoking cessation [6, 9]. In contrast to self-help for smoking cessation per se,
psycho-educational self-help interventions have been found to be effective for reducing
smoking relapse in motivated quitters [10, 11]. One such intervention, using a set of
specially developed relapse-prevention booklets, has been found to be efficacious and cost-
effective among recently quit smokers [12, 13, 14]. This series of booklets, called Forever
Free®, includes content that draws on empirical and theoretical research in relapse
prevention [15, 16]. A modified version of the booklets was also found to reduce postpartum
smoking relapse among low-income women [17]. These self-help interventions are being
disseminated by the National Cancer Institute (NCI; on www.smokefree.gov) and have been
adopted by medical and public health institutions throughout the country. The encouraging
results on preventing smoking relapse led to the initiation of the current clinical trial to test
whether this self-help treatment modality may be an efficacious, cost-effective, and easily
disseminable intervention for smoking cessation per se. Given the low utilization of
evidence-based interventions by smokers [18], there is a need for the development of
effective low-intensity, low-cost, and easily disseminable cessation interventions. Unlike
previous self-help interventions, the current treatment holds promise in that it provides
cessation assistance over a relatively long time-frame and capitalizes on the benefit of social
support [19] throughout the various stages of the cessation process (i.e., initial cessation,
lapse, maintenance).

This paper describes the design, methods, and analysis plan of an ongoing randomized
controlled trial (RCT). The primary aims of the RCT are to (1) test the efficacy of standard
repeated mailings of Forever Free booklets in producing smoking cessation, (2) test the
incremental efficacy of extending and increasing the frequency of contact, and (3) calculate
and compare cost-effectiveness of the interventions. Baseline characteristics of the enrolled
participants across treatment arms are also presented.

2. Methods
2.1. Study Design

The initial phase of the study focused on revising the original Forever Free booklets to
retarget them from relapse-prevention for ex-smokers into smoking cessation for current
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smokers, as well as the development of additional materials for the extended treatment arm
of the study. This was followed by a three-arm randomized trial. The Usual Care (UC) group
received a standard smoking- cessation booklet. The Standard Repeated Mailings (SRM)
group received 8 booklets mailed over a 12-month period, the same distribution schedule as
the original Forever Free® booklets. The Intensive Repeated Mailings (IRM) group
received 10 booklets and additional supplemental materials, mailed monthly over 18
months, to increase the frequency and duration of the intervention. The primary outcome is
self-reported point prevalence abstinence at 6-month intervals up to 30 months. We
hypothesized that the SRM intervention will produce superior outcomes compared with the
UC intervention. Further, we hypothesized that extending and enhancing the intervention in
the IRM group will result in greater long-term abstinence than in the SRM intervention.
Table 1 summarizes the intervention and assessment points, as described below.

2.2. Intervention Conditions

2.2.1. Intervention Development—The two interventions being tested in this study
were based on the original Forever Free® relapse prevention booklets [12]. Although the
goal of the original booklets was relapse-prevention, and their content was directed toward
individuals who had achieved at least initial abstinence, much of the content was also
appropriate for an individual attempting to achieve initial cessation. This was particularly
true of the first booklet, which provided an overview of the quitting process. Nevertheless,
the booklets were revised to alter any language that explicitly assumed that the reader had
already achieved abstinence. In addition, information about preparing to quit and an
increased emphasis on pharmacotherapy were added. The revised eight booklets comprised
the SRM treatment. The IRM treatment consisted of the eight revised booklets, two
additional newly developed booklets, and nine newly developed pamphlets. The two extra
booklets reinforce key points that are conveyed in the earlier booklets. The look and feel of
these booklets is identical to the first eight booklets, so they blend seamlessly into the set.
The booklets and pamphlets are written at the 5-6th grade reading level so as to maximize
their accessibility to individuals with a wide range of literacy levels [20, 21].

2.2.2. Usual Care (UC)—This condition comprises a single booklet that is currently in
dissemination: NCI’s Clearing the Air: Quit Smoking Today [22]. It is a comprehensive 37-
page booklet with high quality content and visual presentation. It was selected as a credible
UC comparison condition, that is, as an active control. Thus, we wished to compare our
novel, comprehensive, self-help interventions against an existing, less intensive self-help
intervention. The cost of these booklets from NCI is $0.15 each.

2.2.3. Standard Repeated Mailings (SRM)—This condition comprises eight smoking
cessation booklets, as described in the Intervention Development section. The first is mailed
to participants immediately after receipt of their baseline assessment, and the rest are mailed
at the following time points: 1, 2, 3, 5, 7, 9, and 12 months. The first booklet provides a
general overview about quitting smoking, and each of the remaining seven booklets include
more extensive information on a topic related to maintaining abstinence: Smoking Urges;
Smoking and Weight; What if You Have a Cigarette?; Your Health; Smoking, Stress, and
Mood; Lifestyle Balance; and Life without Cigarettes. The content of the booklets is based
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on cognitive-behavioral theory [e.g., 15, 23] and empirical evidence regarding the nature of
tobacco dependence, cessation, and relapse. The booklets further draw upon principles that
typically represent the key relapse-prevention counseling interactions that occur in the
clinic. Thus, a written, self-help format of the intervention that can be widely disseminated
can potentially improve access to more smokers. The printing cost of the SRM intervention
(i.e., 8 booklets) per person was $5.08.

2.2.4. Intensive Repeated Mailings (IRM)—This condition was designed to maximize
both the frequency and duration of contact, with the goals of (1) extending treatment an
additional 6 months, (2) maintaining monthly contact throughout the intervention period,
and (3) adding an element of perceived social support. Thus, this condition comprises the
same eight smoking cessation booklets as in SRM, plus two additional booklets and nine
pamphlets that are sent during the months that a booklet is not sent. The content of the two
additional booklets offers the opportunity to reinforce key points conveyed in the earlier
booklets, as well as extend contact with participants. These booklets, entitled The Benefits of
Quitting Smoking and The Road Ahead, reemphasize the health and other benefits of long-
term tobacco abstinence, management of stress, anticipation of potential high-risk situations,
and the use of cognitive and behavioral coping responses.

In addition to the two new booklets, contact is also made during each month that a booklet is
not sent. This contact is designed to enhance the perception of social support—a benefit of
face-to- face counseling [19, 24] that is often lost in self-help approaches. Each contact
consists of a brief, personalized and supportive cover letter plus a tri-fold color pamphlet
that reinforces key messages about quitting smoking (e.g., dealing with stress, keeping
weight gain in perspective, finding other forms of positive reinforcement). To further induce
a sense of social support, the messages are communicated via a first-person narrative from a
former smoker (e.g., Bryan’s story). A wide diversity of individuals and stories are
represented in the pamphlets. A different letter and a pamphlet are sent at each contact point.
The printing cost of the IRM intervention (i.e., 10 booklets and 9 pamphlets) per person was
$9.33.

2.3. Measures

2.3.1. Baseline Assessment —We assessed demographic characteristics, as well as
smoking history, including the Fagerstrém Test for Nicotine Dependence (FTND) [25], a
standard, validated, measure of nicotine dependence. Motivation to stop smoking was
assessed with a continuous measure of readiness to quit, the Contemplation Ladder [26], as
well as the Stages of Change Algorithm (SOC) [27]. In addition, we administered three
other theoretically-based measures related to cessation motivation. They included a 20-item
situation-specific abstinence self-efficacy scale [28], which consists of three situational
factors: positive/social, negative/affective, and habit/addictive. Four subscales of a validated
measure of smoking expectancies, the Smoking Consequences Questionnaire-Adult (SCQ-
A) [29] were administered: negative affect reduction, craving/addiction, health risks, and
negative physical feelings. Finally, a 16-item Abstinence-Related Motivational Engagement
scale [30] was administered to measure the ongoing engagement in the cessation and
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maintenance process following initial smoking cessation. These motivation-related variables
will be tested as potential moderators of cessation outcomes.

2.3.2 Follow-Up Assessments—~Participants were sent follow-up assessment packets at
6-month intervals through 30 months, as indicated in Table 1. The 30 months of follow-up
were selected primarily because the distribution of the booklets continued for up to 18
months. Thus, the follow-up is in fact only 12 months beyond the end of the longest
intervention (IRM). We deliberately keep the length of these assessments brief to minimize
participant burden and consequent attrition. At all of the follow-up time-points, we assess
tobacco use as well as any use of pharmacotherapy or other smoking cessation assistance
since the previous contact. We also assess participants’ use and evaluation of the self-help
materials, using the eight-item Client Satisfaction Questionnaire [31] plus additional items
to distinguish the benefits of the content and the repeated contact. Finally, we assess coping
self-efficacy [28] as a proxy for coping skills usage. Seven-day point-prevalence abstinence
rates will serve as the primary outcome variable. Point-prevalence outcome was selected
primarily because it is best for capturing the dynamic nature of cessation, maintenance, and
relapse (e.g., delayed intervention effects, cessation recycling), which typically occur in
cessation-induction trials [32]. In addition to the primary outcome, we will calculate 30-day
and 90-day point prevalence criteria to reflect prolonged abstinence.

2.4. Participants

Participants include 1874 daily smokers who returned the baseline assessment. To maximize
generalizability, there were few eligibility criteria: (1) smoking at least five cigarettes per
day over the past year, (2) age 18 or older, (3) not currently enrolled in a face-to-face
smoking cessation program, (4) able to speak and read English, and (5) desire to quit
smoking, as indicated by a score of at least 5 (“Think I should quit, but not quite ready”) on
the Contemplation Ladder [26]. In addition, to reduce leakage of information about the
treatment conditions among participants, we excluded multiple participants from the same
street address.

2.5. Procedures

This study was approved by the Institutional Review Board of the University of South
Florida. Participants were recruited nationally between April, 2010 - August 2011 via
multimedia advertisements, including newspapers, radio, cable TV, public transit signage,
public service announcements, and direct community engagement. In response to the
recruitment efforts, smokers called a toll-free telephone number and were screened for
eligibility criteria by research staff. Eligible participants who provided verbal consent were
randomized, using simple randomization without stratification or blocking, to one of three
treatment interventions, and sent a baseline assessment questionnaire. Participants who
returned a completed baseline assessment within 6 weeks and were not abstinent at that time
were formally enrolled into the RCT and sent the appropriate intervention materials. Follow-
up assessment questionnaires were scheduled to be sent via mail every 6 months after the
date of enrollment. For convenience, all participants were offered the option to complete
follow-up assessments online. A total of 2641 smokers were screened, 2349 were
randomized, and 1874 provided data for analyses. Figure 1 displays the study recruitment
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flowchart. Participants received $20 for completing the baseline assessment, $20 for each
completed follow-up assessment, and a state lottery ticket if they returned the forms within 1
week of receipt.

2.6. Data Analyses Plan for RCT Outcomes

Baseline demographic and smoking characteristics were compared across treatment
conditions using one-way analyses of variance and chi-square tests, depending on the
characteristics of the variable being tested.

The first aim is to test the efficacy of SRM in producing smoking cessation compared to the
UC condition. The primary statistical analyses of 7-day point prevalence will be performed
using the Generalized Estimating Equations (GEE) approach with condition, time (follow-up
time-point), and their interaction as the covariates. Potential confounding variables (e.g.,
group differences in demographic, smoking history, or pharmacotherapy use) will be
adjusted for in the model. The primary advantages of this approach over time-specific
analyses of group differences is the ability to assess change in abstinence rates over time
(especially given the extended nature of the intervention) and the ability to assess condition
effects averaged across multiple time points. This approach also permits assessment of
differences in change in abstinence rates by condition. Furthermore, this approach offers
pair-wise condition and time interval comparisons using the generalized score statistics from
the GEE models via contrast statements.

The second aim tests the incremental efficacy of extending and increasing the frequency of
contact in the IRM condition versus SRM, both during the extension period and beyond.
Similar to the first aim, the GEE approach will be used to test the difference in the outcomes
between the two interventions. Secondary analyses will test theoretically-identified
mediators and moderators of treatment outcomes.

The third aim is to conduct a cost-effectiveness analysis. The incremental effectiveness and
costs of the intervention compared to usual care will be measured based on the health care
system perspective. Using the trial endpoint results, effectiveness will be predicted in terms
of smoking cessation and translated into life years and quality-adjusted life years based on
published associations between smoking cessation and long-term health outcomes [33].
Costs include the intervention costs and the lifetime savings from reduced medical
expenditures directly attributable to smoking cessation, which will be modeled using
published estimates [34,35,36]. No out-of-pocket costs, costs associated only with the
research activities (e.g., mailing of assessments), or transfer payments (i.e., increased social
security due to longevity) will be incorporated into the analysis, because they do not fall
within the health care system perspective Specifically, this analysis was designed to inform
the decision making of a health plan administrator who is deliberating over the adoption of
this health intervention for its enrollees. To further aid in the interpretation, monetary values
will be inflation adjusted to 2014 dollars, and all outcomes will be presented in discounted
and undiscounted values.
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2.7. Sample Size Calculation

Sample size calculation was based on the Rochon method [37] for a GEE analysis of
repeated binary data. The 3 conditions were predicted to have population abstinence rates of
15%, 20%, and 25% over the final 3 assessment periods. The AR (1) working correlation
structure with a 0.5 correlation coefficient was assumed. It was estimated that 527
participants per condition would detect a difference between 20% and 25% abstinent with
alpha = 0.05 and power > .80. The final target sample size was increased to 660 per
condition to account for an estimated attrition rate of 20%.

3. Baseline Results

Table 2 presents descriptive statistics for demographic and smoking variables for the 1874
participants contributing data for the analysis in the RCT. The total sample is 66% female,
65% Caucasian, 30% African-American, and with 5.6% identifying as Hispanic. The
average age is 47.5 (SD=12.0), and 70% reported annual household income below $30,000.
Participants were predominantly from the south/southeastern region of the U.S. With regard
to smoking characteristics, participants smoked an average of 20.5 (SD=11.8) cigarettes per
day and were moderately dependent on nicotine at the time of enrollment into the trial.
Comparisons between the three conditions at baseline indicated that the UC group is slightly
older (M=48.4, SD=12.0) than both the SRM group (M=46.5, SD=12.5) and the IRM group
(M=47.5, SD=11.5), p < .05. There are no other baseline differences between the three
treatment conditions.

4. Discussion

This study is the first large-scale RCT to evaluate the efficacy of a self-help cessation
intervention of up to 18 months in duration, delivered via mail. The intervention is based on
the successful Forever Free® series for former smokers [12, 13], and draws on empirical
and theoretical research in relapse prevention. Although self-help interventions have
previously demonstrated low efficacy for smoking cessation [6, 9], the current study’s
intervention was based upon promising preliminary findings from Brandon et al. [12, 13]
with increased duration and intensity of the IRM condition. In addition, the 30-month
follow-up period of the current study allows for long-term efficacy evaluation of over 2
years post treatment initiation.

This study has several strengths. We were able to recruit a large, diverse participant sample,
which should provide statistical power to test both mediating and moderating variables,
including demographic and smoking characteristics, as well as motivation-related measures.
The study sample is overrepresented by females, which is consistent with previous relapse
prevention clinical trials [12, 13, 38]. The sample is representative of the current adult
smoking population with regard to age and socioeconomic level [39], with a large
proportion reporting low income. The smoking rate in the current sample was consistent
with more recent cessation trials (e.g., 38, 40) and lower than that of smokers in the earlier
studies using self-help relapse prevention materials [12, 13].
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It uses RCT methodology to test three self-help interventions of varying strengths, providing
the ability to conduct cost-effectiveness analyses and calculate dose-response effects. It
expands upon a successful intervention for relapse prevention by including facilitation of
initial tobacco cessation. The interventions are low-cost, with printing costs to the study
under $10 per person. These costs would decline dramatically for large-scale dissemination,
due to economies of scale. This study represents a compelling next step in a line of research
that has potential for significant public health impact with respect to reduction in smoking-
related illness and mortality.

There are several limitations and design considerations that should be noted. One limitation
is that biochemical verification of smoking cessation status is not included due to logistical
barriers, as participants were recruited from throughout the United States. However, this
decision is in line with research showing that there is little benefit derived from inclusion of
biochemical verification measures in low-intensity interventions without strong incentives to
report false abstinence [41, 42].

Another limitation is that the current study does not include a true no-treatment control
condition. Instead, the comparison UC group received a high-quality, credible intervention
in the form of an NCI booklet. However, the goal of the study was to demonstrate increased
efficacy of the new intervention over an existing, less intensive one, thereby contributing to
the public health significance of the intervention.

An important design consideration is the potential variability between participants,
particularly with regard to use of pharmacotherapy. Excluding smokers who report using
any pharmacotherapy would have reduced variability; however, it would also have reduced
the ecological validity of the study, because pharmacotherapy is readily available to smokers
and is likely to be used by many smokers in the population to which we wish to generalize.
In fact, the intervention encourages the use of pharmacotherapy. Instead, pharmacotherapy
use is assessed at each follow-up time-point and will be examined statistically. The self-
selection of participants into the study and through completion of follow-ups may have
resulted in a sample that may not generalize to the general population of smokers. In
particular, the current sample is overrepresented by females and low-income individuals.
Individuals from lower income groups may be more motivated by the monetary
compensation provided by research studies. However, this limitation is mitigated by the fact
that smoking prevalence is highest among adults from low socioeconomic groups [39],
Another design consideration is the distribution of materials by mail rather than other
modalities, such as via the internet. Distribution via the internet would have some
advantages, such as increasing the reach of the intervention and reducing costs [43]. It
would also allow for tailoring of the intervention [44]. However, the goal of this study was
to test an intervention that has previously showed promise of efficacy before changing the
delivery modality. If efficacy is established, future research could test the impact of alternate
modalities and formats (including mobile).

In summary, the ongoing study represents a large-scale test of the efficacy of a low-cost,
easy to disseminate, self-help smoking cessation intervention. To date, we have recruited a
large and diverse sample. This study has the potential to address smoking cessation using a
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cost-effective intervention with wide reach, thus producing significant impact on public
health at a population level.
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multiple enroliment:
218~
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Baseline and Baseline and Baseline and
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Figure 1.

Study Recruitment and Accrual
* Note: The exclusion criterion of multiple participants from same street address was
established mid- accrual upon examination of recruitment patterns, and it was applied
retroactively to participants recruited prior to that point.

Contemp Clin Trials. Author manuscript; available in PMC 2015 July 01.




Page 13

Unrod et al.

NIH-PA Author Manuscript

"UONUSAAIBIUI U} JO UOITRINP 8} 31edIPUI Seale papeys "SIUBWSSassY = v “18jydwed pjoj-11) pue Jana|
anIoddns = O 19131000 8914 JoAS104 = X ‘1913004 1 Y3 Buliea|D DN = N ‘SIUI0d JUBLISSasSY = Ssassy "sBulliel pateaday anisusiul = INYI ‘sBuljie|y paeaday plepuels = INYS ‘a1eD [ensn = DN

puaba]
v iv]v v v v | ssessy
os|ve|st|zt|ot|st|vr|er|ar|trfot|e|s|z|ofs|v]e|z]|t]o]wuon
x|olo|x|o|lo|x|o]o|x|o|x|o|x|o|x|x]|x]|x]| wu
X X X X X[ x| x| x| wus
N on
SJUBLLSSASSY pue suonuaAIsu| :ubisa@ ApmS 40 MSIAISAQ
Tolqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Contemp Clin Trials. Author manuscript; available in PMC 2015 July 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

Unrod et al.

Table 2

Baseline Sample Characteristics by Treatment Condition

uc SRM IRM Total
N =638 N =614 N =622 N = 1874
Age ¥, years: M(SD) 48.4(120) 465(125) 475(1L5) 47.5(120)
Sex, N(%)
Men 208 (33%) 219 (36%) 214 (34%) 641 (34%)
Women 430 (67%) 395 (64%) 408 (66%) 1233 (66%)
Race, N(%)
White 409 (65%) 410 (67%) 393 (64%) 1212 (65%)
Black/African-American 193 (31%) 175(29%) 189 (31%) 557 (30%)
Other 30 (4%) 28 (4%) 36 (5%) 94 (5%)
Ethnicity, N(%)
Hispanic or Latino 32 (5%) 35 (6%) 36 (6%) 103 (6%)
Income, N(%)
Under $10,000 209 (34%) 205 (34%) 198 (32%) 612 (33%)
$10,000-$19,000 141 (23%) 145 (24%) 151 (25%) 437 (24%)
$20,000-$29,000 80 (13%)  75(13%) 75 (12%) 230 (13%)
$30,000+ 192 (30%) 171 (29%) 191 (31%) 554 (30%)

Cigarettes per day, M(SD) ~ 20.4 (11.2) 20.9 (13.0) 20.3(11.2) 20.5 (11.8%)

FTNDL, M(sD) 57(23) 56(3) 57(22)  57(23)

Stage of Change, N(%)

Precontemplation 24 (4%) 15 (3%) 21 (4%) 60 (4%)
Contemplation 316 (53%) 308 (54%) 299 (51%) 923 (53%)
Preparation 257 (43%) 249 (44%) 261 (45%) 767 (44%)

Contemplation ladder, (SD) 8.0(2.1) 79(22) 80(21) 8.0(2.1)

Notes:

UC = Usual Care; SRM = Standard Repeated Mailings; IRM = Intensive Repeated Mailings

p<.05

1 L
Fagerstrom Test of Nicotine Dependence
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