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Abstract

 Introduction—Far too few smokers receive recommended interventions at their healthcare 

visits, highlighting the importance of identifying effective, low-cost smoking interventions that can 

be readily delivered. Self-help interventions (e.g., written materials) would meet this need, but 

they have shown low efficacy. The purpose of this RCT was to determine the efficacy of a self-

help intervention with increased duration and intensity.

 Design—Randomized parallel trial design involving enrollment between April 2010 and 

August 2011 with follow-up data for 24 months.

 Setting/participants—U.S. national sample of daily smokers (N=1,874).

 Intervention—Participants were randomized to one of three arms of a parallel trial design: 

Traditional Self-Help (TSH, n=638), Standard Repeated Mailings (SRM, n=614), or Intensive 

Repeated Mailings (IRM, n=622). TSH received an existing self-help booklet for quitting 

smoking. SRM received eight different cessation booklets mailed over a 12-month period. IRM 

received monthly mailings of ten booklets and additional material designed to enhance social 

support over 18 months.

 Main outcome measures—The primary outcome was 7-day point-prevalence abstinence 

collected at 6, 12, 18, and 24 months.

 Results—Data were analyzed between 2013 and 2015. A dose–response effect was found 

across all four follow-up points. For example, by 24 months, IRM produced the highest abstinence 
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rate (30.0%), followed by SRM (24.4%), and TSH (18.9%). The difference in 24-month 

abstinence rates between IRM and TSH was 11.0% (95% CI=5.7%, 16.3%). Cost analyses 

indicated that, compared with TSH, the incremental cost per quitter who received SRM and IRM 

was $560 and $361, respectively.

 Conclusions—Self-help interventions with increased intensity and duration resulted in 

significantly improved abstinence rates that extended 6 months beyond the end of the intervention. 

Despite the greater intensity, the interventions were highly cost effective, suggesting that 

widespread dissemination in healthcare settings could greatly enhance quitting. This study is 

registered with ClinicalTrials.gov (NCT01352195).

 Introduction

Tobacco smoking continues to be a pressing healthcare problem, responsible for nearly 6 

million worldwide deaths annually. The average smoker loses 10 years of life, but can regain 

6–10 years by quitting smoking by age 50 years.1 Although most smokers report wanting to 

quit smoking, cessation rates continue to be low and the population-level public health 

impact of the most prevalent interventions has been questioned.2 Indeed, despite tremendous 

efforts to encourage integration of smoking-cessation interventions into healthcare settings, 

the results have been modest at best,3 perhaps because of lack of provider training, time 

constraints, insurance limitations, conflicting clinical roles, and suboptimal clinical 

practices. This highlights the need for low-cost, easily implemented, effective interventions 

for smoking that can be readily used in healthcare settings (e.g., disseminated in hospitals 

and clinics) and elsewhere. Self-help interventions, defined as written materials “used to 

assist a quit attempt not aided by health professionals, counselors, or group support,”4 have 

high potential in this regard, but their efficacy to date has been unacceptably low. Both the 

U.S. Public Health Service’s Clinical Practice Guidelines for Treating Tobacco Use and 

Dependence and a Cochrane Review concluded that self-help materials have at best marginal 

efficacy, improving cessation rates by less than 2% compared with no-treatment controls and 

finding no difference when compared to less structured written materials.4,5 These rates 

compare unfavorably to other interventions, such as counseling or medication.5,6 However, 

if more-effective self-help materials could be developed, the potential public health impact is 

substantial.

One of the most obvious differences between prior self-help materials and smoking-

cessation counseling is the intensity of the interventions themselves. The counseling 

programs that have demonstrated the greatest efficacy involve multiple sessions typically 

delivered over several weeks, totaling 5–12 hours of face-to-face interaction.5 The most 

important factor predictive of efficacy is the intensity of the intervention.5 Yet, self-help 

interventions have been low intensity and short term.4 This leads to the empirical question of 

whether the efficacy of self-help could be improved by enhancing its contact intensity 

(number of written contacts) and duration (period of time over which written materials are 

sent); that is, “extended self-help.”

The hypothesis that extended self-help would be efficacious is supported by findings that a 

series of eight booklets (currently named Forever Free®) mailed to participants over 12 
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months substantially reduced relapse rates for recent quitters in two RCTs.7,8 Moreover, an 

adaptation of these booklets reduced postpartum smoking relapse among low-income 

women.9 Indeed, a recent meta-analysis found that written self-help materials were the only 

type of relapse-prevention intervention for unaided quitters with established efficacy.10 

These interventions are also highly cost effective.11 An extended self-help cessation 

intervention would greatly expand the impact of this approach, because it would not be 

restricted to recent quitters.

Based on these positive results for smoking relapse prevention, a similar extended self-help 

intervention for smoking cessation was developed and tested in the current study. Moreover, 

it examined whether cessation rates could be improved by extending the intensity and 

duration of the intervention mailings, while enhancing the perception of social support.12 

The goal from a public health perspective was to maximize efficacy without sacrificing the 

advantages of self-help in terms of cost, reach, and ease of dissemination, thereby continuing 

to produce favorable cost effectiveness compared with traditional smoking-cessation 

interventions. Thus, the primary hypothesis was that extended self-help would be more 

effective than traditional self-help and that increasing the intensity and duration of the 

intervention would produce enhanced efficacy in a dose–response manner. It was also 

hypothesized that extended self-help would continue to produce favorable cost effectiveness 

compared with traditional smoking-cessation interventions.

 Methods

 Study Design

This RCT utilized a three-arm parallel trial design (1:1:1 allocation) that varied the duration 

and intensity of mailed self-help interventions.13 The intervention was administered by 

postal mail to participants throughout the U.S. The protocol was approved by the IRB of the 

University of South Florida.

 Study Participants

Participants were recruited nationally via multimedia advertisements, including newspapers, 

radio, cable TV, public transit, public service announcements, and direct community 

engagement. Smokers called a toll-free telephone number in response to the recruitment 

efforts that advertised quit smoking materials/informational booklets for current smokers 

interested in quitting and were screened for the minimal inclusion criteria:

1. smoke at least five cigarettes per day over the past year;

2. desire to quit smoking, indicated by a score of 5 (Think I should quit, but not 
quite ready) or higher on the Contemplation Ladder14;

3. able to speak and read English;

4. not currently enrolled in a face-to-face smoking-cessation program; and

5. aged >18 years.

There was no racial or gender bias in the selection of participants. After initial telephone 

screening, baseline assessments were sent to 2,349 smokers. Of these, 1,874 returned the 
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baseline questionnaires, continued to meet inclusion criteria, and were enrolled in the study. 

Recruitment and study flow are shown in Figure 1 and described in more detail elsewhere.13 

Individuals were allocated to the three intervention arms using simple randomization 

without stratification. Intervention assignment was generated by computer upon entry of 

screening data into a relational database.

 Procedures

Eligible participants were randomized to one of three treatment arms and mailed the 

appropriate intervention materials after return of the baseline assessment. Participants were 

enrolled between April 9, 2010 and August 18, 2011 until the target sample size was 

reached.

The Traditional Self-Help (TSH) arm comprised a single self-help booklet that was in 

dissemination at the time of the study: Clearing the Air: Quit Smoking Today,15 a 37-page 

booklet with high-quality visual presentation and content published by the National Cancer 

Institute and disseminated by the Cancer Information Service. It was selected as a credible 

comparison arm representing a traditional, single-contact, self-help intervention.

The two extended self-help interventions tested in this study were based on the original 

Forever Free relapse prevention booklets.7,8 Booklet content was originally derived from 

cognitive– behavioral theory as well as empirical evidence on tobacco dependence, 

cessation, and relapse.16,17 They were designed as a means of translating the cognitive–

behavioral counseling that typically occurs in a clinic into a written format that would be 

more accessible to smokers. The booklets were updated and revised to alter any language 

that explicitly assumed that the reader had already achieved abstinence. For example, 

information was added about preparing to quit smoking and increased the emphasis on use 

of pharmacotherapy. The cessation booklet series was titled, Forever Free®: Stop Smoking 
for Good.

The revised eight booklets comprised the Standard Repeated Mailings (SRM)) treatment. 

The booklets were written at a fifth to sixth grade reading level (U.S.) so as to maximize 

their accessibility to a wide range of literacy levels.18 The first booklet was mailed to 

participants immediately after receipt of their baseline assessment, and the rest were mailed 

at the following time points: 1, 2, 3, 5, 7, 9, and 12 months. The first of the eight booklets 

provides a general summary of the process of quitting smoking, and each of the subsequent 

seven booklets include more extensive information on a topic related to cessation and 

relapse prevention: Smoking Urges; Smoking and Weight; What if You Have a Cigarette?; 

Your Health; Smoking, Stress, and Mood; Lifestyle Balance; and Life Without Cigarettes.

To maximize the frequency and duration of contact, the Intensive Repeated Mailings (IRM) 

intervention expanded on SRM by:

1. extending treatment an additional 6 months;

2. maintaining monthly contact throughout the intervention period; and

3. enhancing perceived social support.
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Thus, this arm sent two additional booklets (at 15 and 18 months) and nine brief pamphlets 

(every month without a booklet). These two additional booklets, The Benefits of Quitting 
Smoking and The Road Ahead, offered the opportunity to reinforce key points conveyed in 

earlier booklets by reemphasizing the health and other benefits of long-term tobacco 

abstinence, stress management, anticipation of potential high-risk situations, and the use of 

cognitive and behavioral coping responses.

The brief pamphlets mailed in non-booklet months were designed to enhance the perception 

of social support—a benefit of face-to-face counseling often lost in self-help approaches. 

These tri-fold color pamphlets reinforced key messages about quitting smoking (e.g., dealing 

with stress, keeping weight gain in perspective, finding other forms of positive 

reinforcement). In addition, the intention in developing the brief pamphlets was to provide 

smokers with a sense of social support by communicating the messages via a first-person 

narrative from a former smoker, and accompanied by a supportive cover letter. Given the 

evidence that social support benefits smoking cessation,19,20 these pamphlets served as 

unique method for incorporating social support constructs in a written intervention modality.

 Assessments

The baseline questionnaire assessed demographic and smoking variables, including the 

Fagerström Test for Nicotine Dependence.21 In addition, current and past use of 

pharmacotherapy and other smoking-cessation aids as well as e-cigarette use was assessed. 

Follow-up assessment packets were mailed at 6-month intervals for all conditions, beginning 

with 6 months after study entry through 30 months. The 24-month assessment reflects 6, 12, 

and 24 months since the last receipt of intervention materials for the IRM, SRM, and TSH 

conditions, respectively. These assessments were brief to minimize participant burden and 

reactance. Each follow-up assessed participants’ use of pharmacotherapy and other 

smoking-cessation aids since the last contact, and included the 8-item Client Satisfaction 

Questionnaire22 to assess participants’ use and evaluation of the self-help materials. Self-

reported 7-day point-prevalence abstinence (i.e., no tobacco cigarettes smoked in the 

previous 7 days) served as the primary outcome variable and the focus of the follow-up 

assessments. Because there was no specified target quit date and the interventions 

continuously encouraged both initial cessation and recovery from relapse at any point, 

continuous abstinence was not an appropriate outcome metric. Biochemical verification of 

self-reported smoking abstinence was not included, based on evidence of little benefit 

derived from inclusion of biochemical verification measures in low-intensity interventions 

such as these that have no face-to-face contact, and there is little incentive to falsely report 

abstinence.23 Further, the assessments included a motivational measure of readiness to quit 

(Contemplation Ladder14) and a single-item assessing confidence in their ability to not 

smoke in the next 6 months.

 Statistical Analysis

Data were analyzed between 2013 and 2015. Sample size was selected to detect minimum 

differences of 5% in the primary outcome measure (abstinence rates between pairs of arms) 

using generalized estimating equation (GEE) analyses. A priori sample size calculation 

indicated that a final sample of ≥527 smokers per arm would provide 80% power, with 
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α=0.05, to detect differences under conservative assumptions about the possible range of 

abstinence rates of the TSH arm.

Outcomes are reported here through 24 months with a focus on longitudinal point 

prevalence. Analyses were “intent to treat” based on the sample at randomization and study 

enrollment. Treatment effects across the four follow-ups were first assessed with the logistic 

framework of the GEEs using an autoregressive working correlation structure with the main 

effects of arm, month, and their interaction. GEE was also used to conduct paired 

comparisons of the three treatment arms over time. For these paired comparisons, p-values 

were adjusted using the Benjamini–Hochberg method with a false discovery rate of 0.05. 

Potential moderators were tested individually in separate GEE models, and incorporated in 

the main effects model. Logistic regression was used to test treatment effects at each follow-

up point.

To manage missing data, multiple imputation24 was conducted under the Missing at Random 

assumption using a Markov Chain Monte Carlo method via the procedure of PROC MI in 

SAS, version 9.3.25 In addition to treatment arm and 7-day point prevalence at all four 

follow-ups, the model included:

1. ten baseline measures (and their interaction with arm) that were either directly 

related to smoking status during follow-up (e.g., Fagerström Test for Nicotine 

Dependence) or were considered prospective moderators of the treatment effect 

(e.g., gender); and

2. follow-up reports of Contemplation Ladder level and abstinence confidence 

ratings.

Twenty sets of complete data were generated. A post hoc approach was then used to address 

the influence of Missing Not at Random on smoking status (i.e., missing implies smoking)26 

using a small to medium effect size (Cohen’s d=0.35). A sensitivity analysis was conducted 

on this post hoc adjustment by retesting the primary outcome findings using the extreme 

assumptions of either:

1. no adjustment for missing implies smoking; or

2. imputing smoking for all missing outcome data.

To determine cost effectiveness, intervention costs were first calculated by recording the 

printing, postage, and handling costs per intervention condition, excluding all research-

specific expenses. Then, cost-effectiveness ratios were calculated for each arm by dividing 

the difference in intervention costs between the conditions (TSH versus SRM and TSH 

versus IRM) by the difference in 24-month abstinence rates. An intervention was deemed to 

be more cost effective if the resulting value were lower than its comparisons.

Descriptive statistics and group comparisons were used in exploratory analyses to describe 

pharmacotherapy use and satisfaction.
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 Results

The majority of the sample was aged 36–60 years, female, non-Hispanic, and Caucasian 

with an annual household income <$20,000 (Table 1). Participants tended to be moderately 

nicotine dependent and smoked an average of about a pack of cigarettes per day.

The GEE analyses tested the effect of self-help dose by testing for a linear trend in 

abstinence rates of the TSH, SRM, and IRM, respectively, across the 6, 12, 18, and 24-

month assessments. Analyses revealed an increase in abstinence over time across all three 

arms (p=0.024, Figure 2). As predicted, there was an overall group difference with 

abstinence highest in IRM, followed by SRM, and then TSH (p<0.0001). No time-by-arm 

interaction emerged (p=0.302), indicating that differences between arms were relatively 

consistent across the four assessments. Paired comparison results indicated that IRM was 

superior to both TSH (p<0.0001) and SRM (p=0.039), and SRM was superior to TSH 

(p=0.045), further confirming the dose–response effect.

Paired comparisons at each assessment point are shown in Table 2. Most notably, the IRM 

arm produced significantly greater abstinence than TSH at each follow-up, with ORs ranging 

from 1.47 to 1.90. Abstinence rates of the SRM arm were consistently between the rates of 

TSH and IRM, but these differences reached statistical significance only twice at individual 

follow-ups. Both demographic (sex, age, minority status, marital status, income) and 

smoking-related variables (nicotine dependence, motivation to quit, quitting confidence, and 

baseline use of cessation medication) were tested as treatment moderators, but no effects 

emerged. Thus, the observed treatment outcome differences were consistent across 

participant subgroups.

Sensitivity analyses were conducted to test the extreme approaches to missingness implies 

smoking via post hoc adjustment strategy. When no post hoc adjustment was made (i.e., 

retaining the results of multiple imputation alone), both the GEE and paired comparisons at 

specific assessment points via logistic regression showed similar patterns of significant 

differences as reported above and in Table 2, except that every paired comparison at 12 

months reached significance. At the other extreme, when the post hoc adjustment converted 

all missing point-prevalence data to smoking, the main effect of the self-help dose remained 

significant in the GEE analyses (p=0.0004), as did the paired comparison between IRM and 

TSH (p=0.0004), but SRM no longer differed significantly from IRM (p=0.063) or THS 

(p=0.097). At specific assessment points, the only changes in the paired comparisons were 

that IRM versus TSH differences no longer reached significance at 6 months (p=0.064) or 12 

months (p=0.080), but they remained significant at 18 months (p<0.0001) and 24 months 

(p=0.0032). Thus, even under this extreme approach, IRM showed significantly higher 

abstinence rates than TSH at the most important long-term assessment points.

From a payer’s perspective, these interventions are rather inexpensive. The printing, postage, 

and handling costs were $5.46 (TSH), $36.12 (SRM), and $45.50 (IRM) per intervention. 

Note that this estimate does not include research-only expenses, the resources needed to 

identify smokers, or the indirect costs of smoking (e.g., cigarettes, medical care, 

productivity, transfer payments). Compared with a traditional self-help booklet, SRM and 
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IRM increased both the costs (by $30.66 and $40.04, respectively) and the 24-month 

abstinence rates (by 5.5% and 11.1%). In terms of cost per quitter, results indicate that the 

incremental cost-effectiveness ratios (i.e., the difference in cost divided by difference in 

abstinence at 24 months, compared with TSH) of the SRM and IRM arms were $560 and 

$361, respectively. Because the IRM cost less per quitter than SRM, it was deemed more 

cost effective than SRM.

At baseline, 68.5% reported past use of a smoking-cessation medication and 11.7% reported 

current use, with no group differences. Medication use at the four follow-ups initially 

increased to 22.7% at 6 months and then decreased over subsequent follow-ups to 19.1% at 

24 months. Group differences occurred only at 6 months when medication use was greater 

for the IRM arm (28.4%) than for both the TSH arm (18.2%) and the SRM arm (21.9%) 

(p<0.03 for both).

The authors collected participants’ evaluations of treatment materials at all follow-ups. 

Separate GEE analyses of whether or not participants read, saved, or shared the materials 

revealed group differences. Both the IRM and SRM arms were more likely to report reading 

the materials than the TSH arm (97%, 98%, and 94%, respectively, all p <0.0005), were 

more likely to report saving the materials than the TSH arm (80%, 81%, and 73%, all p 
<0.0001), and were more likely to report sharing the materials than the TSH arm (45%, 

47%, and 35%, all p <0.0001). There were no significant differences between the IRM and 

SRM arms. GEE analyses of the Client Satisfaction Questionnaire scores (possible range, 8–

32) revealed similar results. Both the IRM (24.9) and SRM (24.8) arms reported higher 

satisfaction ratings (“Good” to “Excellent” range) than the TSH arm (22.7, p <0.0001, 

“Fair” to “Good” range), with no significant difference between the IRM and SRM arms.

 Discussion

This large RCT varied the intensity and duration of self-help intervention for smoking 

cessation. Intensity was defined by the number of mailings (i.e., one, eight, and 19 mailings 

for TSH, SRM, and IRM, respectively) and duration reflects the time period over which the 

self-help materials were delivered (i.e., a single time point, over 12 months, and over 18 

months for the TSH, SRM, and IRM conditions, respectively). Results provide evidence that 

when a low-cost, smoking-cessation, self-help intervention is delivered over an extended 

period of time, abstinence rates greatly exceed those for a traditional “one-shot” self-help 

intervention. Group differences remained a full 6 months beyond the end of the longest 

intervention. The 11-point difference in abstinence rates between IRM and TSH at the end 

of the trial far exceeded the typical 1%–2% differential abstinence rates achieved by 

traditional self-help.4,5,27 Also, consistent with most studies of smoking cessation, 

abstinence rates increased with the number of contacts (i.e., contact intensity; in this case, 

written contacts) and duration. Indeed, the abstinence rates achieved by the most intensive 

arm (IRM) are within the typical range achieved by the combination of medication and 

counseling.5

These findings demonstrate the utility of a low-cost self-help approach in addressing a 

notoriously intractable behavior with enormous personal and economic costs. For healthcare 
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systems, self-help represents the “holy grail” of behavioral interventions because its 

implementation does not rely upon changing the behavior of healthcare providers. Because 

the decision can be made to target all smokers in a system, the potential reach of self-help is 

vast; consequently, its public health impact (and impact on healthcare costs) could be great if 

even moderate efficacy were achieved. Unfortunately, efficacy levels for self-help in tobacco 

abstinence to date have been quite low. This study demonstrates that much higher abstinence 

rates can be achieved by increasing contact intensity and extending self-help over a longer 

period. Doing so, however, adds labor, printing, and mailing costs that are higher than a 

traditional self-help program. Costs per patient would decrease if a self-help program were 

disseminated widely to all smokers in a large healthcare system. Even at the scale 

implemented in the present study, the cost analyses indicate that the cost per quitter ($361 

for IRM) is similar to a highly cost-effective public health campaign28 and far lower than 

most other smoking-cessation interventions, which tend to yield cost per quitter estimates 

between $1,000 and $10,000.29–35 The cost of the intervention is likely to be recovered by a 

medical system within 3 years through reduced smoking-related medical expenses.36

As with other population-based cessation trials, the abstinence rates increased over time in 

all arms as smoking-cessation attempts and successes accumulated over the passage of 

time.37,38 This pattern contrasts with a typical counseling or medication intervention study 

with a uniform target quit date, for which the usual pattern includes high initial cessation 

rates followed by a prolonged period of smoking relapse. Nevertheless, because the 

interventions differed in their duration, the length of time after treatment ended also differed 

across arms. An assumption underlying extended self-help is that the longer treatment 

duration reduces relapse during the period of greatest risk, and that there will be little 

residual relapse thereafter (after 18 months, in the case of IRM). These results indicate that 

the treatment effects endured for at least another 6 months, but verification of maintenance 

will require longer follow-up.

This is the first study to test the effect of an extended-duration self-help intervention for 

tobacco smoking cessation. The study has several strengths: randomized design, adequate 

power to detect expected differences, multimodal recruitment of a national sample to 

enhance generalizability, and follow-up that was much longer than typical. Moreover, the 

experimental interventions were compared with a credible, high quality, self-help 

intervention created and disseminated by the National Cancer Institute. Thus, outcome 

differences represent improvements over traditional self-help and likely underestimate both 

the efficacy and cost effectiveness compared with no treatment.

 Limitations

There were, nevertheless, some limitations to the study design. Because of the national 

recruitment, it was not feasible to include biochemical verification of self-reported smoking 

abstinence. However, as noted above, research demonstrates there is little benefit derived 

from inclusion of biochemical verification measures in low-intensity interventions such as 

these.23 Another limitation is that the intensive intervention included multiple components 

that differed from both the standard intervention and traditional self-help (intensity and 

duration). In addition, the IRM condition included social support pamphlets that do not 
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constitute typical social support per se. Instead, they were designed to provide an analog of 

social support via the self-help modality. That is, they provided additional “contact” with 

other smokers that may be perceived as supportive. Future studies will need to examine if 

the pamphlets were perceived as they were conceived. Additionally, with the exception of 

pharmacotherapy use, there was no assessment of the recommended self-help strategies 

(e.g., cognitive–behavioral coping strategies) that were used by participants. Thus, it was not 

possible to identify the most active components. Also, although the long-term follow up was 

a strength, it had a cost in terms of relatively high attrition. However, the multiple imputation 

strategy allowed for a conservative, yet realistic estimate of abstinence rates across the three 

study arms. Finally, materials were delivered by mail. Distribution via the Internet would 

have some advantages, such as greater reach and lower cost. Now that efficacy of this 

traditional distribution method has been established, future research can test different 

dissemination modalities (e.g., Internet, mobile).

 Conclusions

The differential abstinence rates achieved by the IRM intervention in this study lend strong 

support for intensive self-help approaches to treating tobacco dependence. Compared with 

more traditional counseling, self-help offers low cost and easy dissemination, and is likely to 

appeal to the majority of smokers who do not want to commit to formal, in-person 

treatments. In addition to population-based dissemination via multiple outreach channels, 

enrollment in an extended self-help program could be standard and automatic for all medical 

patients who are current smokers, and future studies should focus on cost effectiveness of 

dissemination in the context of larger accountable healthcare systems.
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Figure 1. 
CONSORT diagram.
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Figure 2. 
Abstinence rates of the three intervention arms through 24-month assessment.
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Table 1

Baseline Sample Characteristics by Treatment Arm

Traditional
self-help

N=638

Standard
repeated
mailings

N=614

Intensive
repeated
mailings

N=622

Age, years: M(SD) 48.4 (12.0) 46.5 (12.5) 47.5 (11.5)

Sex, N(%)

    Men 208 (33%) 219 (36%) 214 (34%)

    Women 430 (67%) 395 (64%) 408 (66%)

Race, N(%)

    White 409 (65%) 410 (67%) 393 (64%)

    Black/African-American 193 (31%) 175 (29%) 189 (31%)

    Other 30 (4%) 28 (4%) 36 (5%)

Hispanic/Latino ethnicity N(%) 32 (5%) 35 (6%) 36 (6%)

Income, N(%)

    Under $10,000 209 (34%) 205 (34%) 198 (32%)

    $10,000-$19,999 141 (23%) 145 (24%) 151 (25%)

    $20,000-$29,999 80 (13%) 75 (13%) 75 (12%)

    $30,000+ 192 (30%) 171 (29%) 191 (31%)

Cigarettes per day, M(SD) 20.4 (11.2) 20.9 (13.0) 20.3 (11.2)

Fagerström Test of Nicotine Dependence, M(SD) 5.7 (2.3) 5.6 (2.3) 5.7 (2.2)

Baseline pharmacotherapy use

    Nicotine gum 20 (3%) 25 (4%) 26 (4%)

    Nicotine patch 35 (5%) 29 (5%) 34 (5%)

    Nicotine lozenge 8 (1%) 11 (2%) 8 (1%)

    bupropion 8 (1%) 19 (3%) 21 (3%)

    varenicline 12 (2%) 8 (1%) 20 (3%)

Baseline e-cigarette use 31 (5%) 24 (4%) 22 (4%)
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