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Abstract

Objective: Smoking among individuals with serious mental illness is a critical public health 

problem. Although guidelines recommend bupropion for these smokers, many do not want to use 

medications for smoking cessation, express ambivalence about identifying a “quit date,” and do 

not have access to behavioral smoking cessation services integrated with mental health care.

Methods: Individuals with serious mental illness who smoked 10 or more cigarettes per day (N = 

178) were randomized to either a multifaceted behavioral group intervention or a supportive group 

intervention, both of which were integrated within outpatient mental health services at three VA 

medical centers. Participants attended twice-weekly meetings for 12 weeks, provided information 

on their smoking at each meeting, and completed baseline and post-treatment assessments 

conducted by an assessor who was blind to condition. Primary outcomes collected at post-

treatment included 1-week abstinence, number of cigarettes smoked per day during the last week, 

and number of quit attempts during the treatment period. Outcomes examined for a subset of 

participants who attended at least one intervention meeting (n = 152) included smoking abstinence 

for 1-, 2-, and 4-week blocks during the treatment period. Analyses conducted on those 

participants who attended three or more intervention meetings (n = 127) included time to 50% 

reduction in the number of cigarettes smoked and time to first quit attempt.

Results: Sixteen participants achieved abstinence (11.8%), smoking quantity was significantly 

reduced (baseline M = 15.2, SD = 9.8 to post-treatment M = 7.5, SD = 7.7, p < .0001), and most 

reported making a quit attempt (n = 88, 72.7%). There were no differences by study condition on 

any abstinence or reduction outcomes. Significant reductions in number of cigarettes smoked 
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generally took place within the first two weeks; however, these reductions did not often translate 

into abstinence.

Conclusions: Many participants reduced their smoking and sampled quitting during the study. 

Implementing smoking cessation services in mental health treatment settings is feasible and, if 

delivered in line with best practices, either a behavioral or a supportive approach can be helpful. 

Future research should examine ways to facilitate the transition from reduction to abstinence. This 

study was part of a clinical trial registered as NCT#00960375 at www.clinicaltrials.gov
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Smoking among individuals with serious mental illness is a critical public health problem. 

Between 55% and 70% of individuals with serious mental illness smoke, and while tobacco 

dependence has declined overall, rates have remained stable among smokers with serious 

mental illness (Dickerson, Stallings, Origoni, Vaughan et al., 2013; Fiore et al., 2008; 

Leonard & Adams, 2006; Smith, Mazure, & McKee, 2014). Smoking is the largest 

contributor to early mortality in serious mental illness (Auquier, Lancon, Rouillon, Lader, & 

Holmes, 2006; Bushe, Taylor, & Haukka, 2010; Carney & Jones, 2006; Carney, Jones, & 

Woolson, 2006; Dickerson, Stallings, Origoni, Schroeder et al., 2013; Dixon et al., 2007; 

Hennekens, Hennekens, Hollar, & Casey, 2005; Himelhoch et al., 2004; Jeste, Gladsjo, 

Lindamer, & Lacro, 1996; Kelly et al., 2009; Kelly et al., 2010; Kelly et al., 2012; Miller, 

Paschall, & Svendsen, 2006; Muir-Cochrane, 2006; Newcomer, 2006; Sokal et al., 2004). 

The single change that could do the most to decrease mortality risk and improve health-

related quality of life for individuals with serious mental illness is for those who smoke to 

quit (Compton, Daumit, & Druss, 2006; Williams, Steinberg, Griffiths, & Cooperman, 

2013).

Smoking cessation interventions help some smokers with serious mental illness quit in the 

short term, but relapse rates are high (Bennett, Wilson, Genderson, & Saperstein, 2013; 

Dixon et al., 2010; Tsoi, Porwal, & Webster, 2013a, 2013b). Individuals with serious mental 

illness experience many barriers— from a lack of attention to smoking within mental health 

services (Himelhoch & Daumit, 2003; Himelhoch, Riddle, & Goldman, 2014; Lawn & 

Campion, 2013; Lucksted, Dixon, & Sembly, 2000; Prochaska, 2010a; Ratschen, Britton, & 

McNeill, 2011), to biological connections that link nicotine with improvements in cognitive 

functioning (Shim et al., 2012), to low confidence in the ability to quit (Mann-Wrobel, 

Bennett, Weiner, Buchanan, & Ball, 2010)—that make cessation exceptionally challenging. 

Medications such as bupropion and nicotine replacement therapies have been found to be 

beneficial (Bennett et al., 2013; Dixon et al., 2010; Tsoi, Porwal, & Webster, 2013a, 2013b) 

and are the recommended smoking cessation intervention for this group (Buchanan et al., 

2010), yet many with serious mental illness experience additional medications as 

burdensome and/or report negative opinions of or experiences with nicotine replacement 

therapy (Esterberg & Compton, 2005). Others may experience medical conditions that 

preclude use of smoking cessation medications. In addition, cognitive or social deficits that 

are experienced by many individuals with serious mental illness can compromise the 

effective use of medications as well as interfere with learning skills and strategies for coping 
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without smoking. For example, deficits in attention, memory, and problem-solving ability, as 

well as social impairments such as asociality, may make it difficult for people with serious 

mental illness to use smoking cessation medications accurately (e.g., not using medications 

appropriately, early discontinuation, running out of medication and not getting prescriptions 

refilled, putting a new nicotine patch on each morning) or to ask for help if needed. These 

factors may keep many with serious mental illness from trying to quit. For individuals with 

serious mental illness who are unwilling or unable to use medications, other options for 

smoking cessation must be available.

There are few other evidence-based options for smoking cessation for individuals with 

serious mental illness. Telephone quit lines are widely available and there is evidence for 

their effectiveness in general population smokers (Centers for Disease Control and 

Prevention, 2014), but there are fewer data in serious mental illness, and mental health 

service providers rarely refer individuals with serious mental illness to them (Himelhoch et 

al., 2014). Research focused on predominantly psychosocial interventions for smoking 

cessation in serious mental illness is sparse, and there is no psychosocial intervention 

program that has a sufficient evidence base to recommend it (Dixon et al., 2010). Current 

best practices for smoking cessation emphasize offering counseling, including support for 

quitting, assistance with setting a quit date, and discussion about ways to cope with cravings, 

to all smokers (Fiore et al., 2008). The literature on psychosocial interventions for smoking 

cessation in serious mental illness has included behavioral and motivational strategies, both 

alone and in combination with bupropion and/or nicotine replacement therapy, and found 

such interventions beneficial in terms of generating change. Behavioral interventions that 

involve learning skills for coping with negative affect and problem solving high-risk 

situations are effective with primary substance abusers (Bickel, Amass, Higgins, Badger, & 

Esch, 1997; Epstein, Hawkins, Covi, Umbricht, & Preston, 2003), substance abusers with 

dual diagnoses (Bellack, Bennett, Gearon, Brown, & Yang, 2006; Bennett, Bellack, & 

Gearon, 2001), and general population smokers (Stitzer, 1999). Bennett et al. (2013) 

reviewed a range of psychosocial treatment studies for smoking cessation in schizophrenia 

and concluded that the literature to date supports the use of behavioral strategies such as 

psychoeducation, relapse prevention, cognitive behavioral therapy, and skills building to 

help individuals with serious mental illness change their smoking in meaningful ways, 

although such interventions show equivalent outcomes to psychosocial interventions based 

on support (George et al., 2000), medication management (Baker et al., 2006), or routine 

care (Williams et al., 2010) in schizophrenia samples. In addition, there is evidence that 

incentives and contingency management procedures can reduce cigarette smoking as 

measured by either breath carbon monoxide or urine cotinine (Ferron, Alterman, McHugo, 

Brunette, & Drake, 2009; Sigmon & Patrick, 2012). Developing and testing psychosocial 

interventions for smoking cessation is of critical importance. Such interventions are 

appropriate for all individuals with serious mental illness regardless of interest in or ability 

to use bupropion/nicotine replacement therapy or level of readiness to quit. Those who are 

ambivalent or are unwilling to set a quit date may be willing to attend a behavioral 

intervention in which they learn and practice skills for now or in the future. Many behavioral 

strategies have shown promise in reducing smoking among people with serious mental 

illness (Bennett et al., 2013; Ziedonis et al., 2008). Because individuals with serious mental 
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illness often have long smoking histories and high levels of nicotine dependence, they may 

require more extended interventions (Ziedonis et al., 2008). Combining behavioral strategies 

into an intensive program for smoking cessation, with frequent offers to use bupropion/

nicotine replacement therapy and assistance with their use as needed, may offer the best 

chance to affect smoking abstinence.

An additional complication for individuals with serious mental illness is that most smoking 

cessation programs are not integrated within mental health service settings (Prochaska, 

2010b), despite the recognition that integrated services for substance use and mental health 

disorders are recommended for individuals with serious mental illness (Drake, Mueser, & 

Brunette, 2007). Integrating smoking cessation within mental health care can be done by 

locating services in mental health clinics, promoting smoking as a focus of intervention by 

mental health professionals, and coordinating smoking cessation with mental health care. 

Such strategies promote smoking cessation, support individuals’ efforts at change, and 

highlight the ways that smoking cessation can foster improvements in health and well-being 

that can have important benefits for mental health recovery for those with serious mental 

illness. Unfortunately, this level of integration is rarely provided.

In the present study, we examined the effectiveness of a multifaceted, tailored behavioral 

intervention that was integrated within outpatient mental health services at three VA medical 

centers in a sample of smokers with serious mental illness. Participants were randomly 

assigned to either the behavioral intervention or a supportive comparison intervention that 

provided smoking cessation services in line with best practices. We examined group 

differences in treatment engagement, attendance, and smoking abstinence and reduction 

outcomes. We hypothesized that the behavioral intervention would be associated with better 

engagement and attendance and would be superior to the supportive condition on abstinence, 

number of cigarettes smoked, levels of nicotine dependence, and making quit attempts. 

Exploratory analyses in a subsample of participants who attended three or more intervention 

meetings examined changes in self-efficacy over time and when during the study period 

participants reported meaningful reductions in smoking and a first quit attempt.

METHODS

Participants

Participants were veterans with serious mental illness attending outpatient mental health 

programs at the Baltimore, Perry Point, and Washington, DC, Veterans Administration 

Medical Centers. Participants had a DSM-IV diagnosis of schizophrenia spectrum disorders, 

affective psychosis, other psychotic disorder, major depression with psychotic features, or 

post-traumatic stress disorder (PTSD; Department of Veterans Affairs, Veterans Health 

Administration, 2012). To ensure functional impairment in line with serious mental illness, 

participants with PTSD had to have worked less than 25% of the past year or received 

disability payments for PTSD. Other inclusion criteria were age 18 to 75 and nicotine 

dependence defined by self-reported smoking 10 or more cigarettes/day or a score of 5 or 

higher on the Fagerström Test of Nicotine Dependence (FTND; Heatherton, Kozlowski, 

Frecker, & Fagerström, 1991). Exclusion criteria included current problem drinking or drug 

use, defined as a score of 5 or higher on the Michigan Alcohol Screening Test (Selzer et al., 
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1971) or 6 or higher on the Drug Abuse Screening Test (Skinner et al., 1982), and a 

documented history of serious neurological disorder, head trauma, or severe/profound 

intellectual disability. Participants continued their regular mental health care including use of 

psychoactive medications. Study staff maintained contact with participants’ mental health 

treatment teams to discuss issues as needed.

Figure 1 shows the study consort diagram. Overall, 412 individuals were screened for 

preliminary eligibility, while 178 (43.20%) signed informed consent, completed baseline 

assessments, and were randomized to study condition. Of these, 136 (76.4%) completed the 

post-treatment assessment.

Interventions

Behavioral Treatment of Smoking Cessation in Serious Mental Illness (Bellack et al., 2006; 

Bennett, Dixon, & Dickerson, 2008) is a multifaceted intervention for individuals with seri 

ous mental illness. Participants completed an individual meeting at the start of the 

intervention to review personal negative consequences from smoking and identify personally 

meaningful reasons for change. Each group meeting started with breath carbon monoxide 

monitoring in which participants received a small financial reward for values less than 10 

ppm. Participants were tested on site and the results were told to the participant immediately. 

Those with test results less than 10 ppm indicating no smoking during the last six hours 

received social (i.e., praise and support) and financial reinforcement that began at $1.50 and 

was increased by $0.25 (to a maximum of $3.50) each time the participant achieved negative 

test results in two successive scheduled meetings; it was reset to $1.50 after a positive result. 

While this modest sum would not drive behavior change, the combined financial and social 

reinforcement and attention to nonsmoking was intended to provide a tangible reward for 

success, increase the salience of goals for reduced use, secure a valid report of recent 

smoking, and encourage the development of peer support. Groups also included goal setting, 

in which participants created a concrete goal to work on between meetings, and skills 

training aimed at helping people cope with quitting, refusing offers to smoke, and coping 

with high-risk situations. The behavioral treatment offered ongoing assistance with use of 

bupropion or nicotine replacement therapy if desired by the participant.

The Supportive Smoking Cessation Program is an active comparison group that provides 

support for quitting within a nonjudgmental atmosphere. The supportive program groups 

were modeled after those of Addington (1998) and modified using educational materials 

from the American Cancer Society Fresh Start Program (Weiner, Ball, Summerfelt, Gold, & 

Buchanan, 2001). Each meeting included a topic (e.g., support for quitting; harm from 

smoking; smoking as a habit; barriers and confidence) that was addressed via discussion, 

education, and assistance with planning to quit. Participants completed a breath carbon 

monoxide test at the start of each meeting with no feedback of results or financial 

reinforcement.

Admission was done on a rolling basis. Both conditions were delivered by trained 

interventionists with substantial experience working with individuals with serious mental 

illness and substance use; different interventionists led each group. Both conditions offered 

24 twice-weekly group meetings, one of which was focused on the negative health 
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consequences of smoking and the health benefits of quitting. Across conditions, participants 

were asked to set a quit date at each meeting but were not required to do so. Both conditions 

included two weeks of engagement-focused outreach with reminder calls and assistance with 

transportation if needed. Both also included basic education on medication options for 

smoking cessation provided by a trained study nurse or physician assistant; extended 

bupropion/nicotine replacement therapy support was a component of the behavioral 

treatment and not the supportive program. Basic education on medication use included 

providing information and encouragement to use bupropion and/or nicotine replacement 

therapy to aid in smoking cessation. Participants were not required to use medications; the 

emphasis of the basic education and the more extended support provided in the behavioral 

treatment condition was one of psychoeducation, facilitation, and monitoring/problem 

solving. In the behavioral treatment condition, study personnel could prepare a participant to 

talk with his/her prescriber on his/her own, provide assistance in setting up an appointment 

with their prescriber, and/or follow up as needed to ensure that the prescription was filled 

and obtained.

Bupropion and nicotine replacement therapy were not prescribed by study personnel. For 

those participants who expressed an interest in using either bupropion or nicotine 

replacement therapy, study personnel provided assistance contacting the participant’s mental 

health treatment team, who would do the prescribing. The ultimate decision about a 

participant’s medical appropriateness to use medications for smoking cessation, as well as 

monitoring for safety of these medications, resided with the treatment teams who regularly 

worked with and prescribed medications for these participants. Participants could obtain 

these medications free of charge when prescribed by their treatment team.

The basic education about medications and the more extended support provided in the 

behavioral treatment condition did not include information about varenicline, as varenicline 

was not listed as a first- or second-line intervention for smoking cessation within the VA 

pharmacy at the start of the study period. Participants who inquired about varenicline were 

instructed to speak with their mental health treatment team to receive additional information. 

Participants who were taking varenicline prescribed by their mental health treatment team 

could continue in the study, and we would assist with their use of varenicline as we did for 

other smoking cessation medications.

Measures

Diagnostic, Demographic, and Clinical Information—Demographic information 

collected via self-report included age, gender, race, marital status, years of education, and 

employment status. Psychiatric diagnosis was obtained from medical records. If the 

diagnosis was unclear, the participant’s treatment team was consulted for additional 

information so a determination could be made. Psychiatric symptoms were assessed at 

baseline and post-treatment with the Brief Psychiatric Rating Scale (Overall & Gorham, 

1962), a reliable and valid 20-item interviewer-rated scale to assess change in severity of 

psychopathology with an emphasis on symptoms of psychotic illnesses. Items are rated on a 

7-point scale from not present to extremely severe.
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Smoking and Attendance Outcome Variables—The Smoking History Form (SHF) 

assessed smoking and quitting variables at baseline and post-treatment. SHF items are 

commonly used; some are drawn from the National Health and Nutrition Examination 

Survey (Department of Health and Human Services, 1998). The FTND (Heatherton et al., 

1991) measured nicotine dependence at both time points. Biological assessment of smoking 

was measured by expired carbon monoxide with the EC 50 Micro III Smokerlyzer Breath 

Carbon Monoxide Monitor (Bedfont Instruments). These measures were used to assess four 

smoking-related outcomes: abstinence (self-reported no smoking in the last 7 days + expired 

carbon monoxide ≤ 10 ppm), number of cigarettes smoked per day during the last 7 days, 

nicotine dependence (FTND total score), and whether the participant made at least one quit 

attempt between baseline and post-treatment (yes, no).

At each treatment meeting, the following data were collected: attendance (yes, no), self-

reported smoking since the last meeting (yes, no); average number of cigarettes smoked per 

day since the last meeting; expired carbon monoxide; use of nicotine replacement therapy 

(patch, gum, lozenges) or medication (bupropion) since the last meeting (yes, no); and 

approximately how many times each was used. Completion of outreach and medication 

education meetings was also tracked. These items were used to measure (1) abstinence since 

last meeting (defined as self-reported no smoking since the last group meeting + expired 

carbon monoxide ≤ 10 ppm) and (2) abstinence for 1-, 2-, and 4-week blocks (defined as 

self-reported no smoking since the last group meeting + expired carbon monoxide ≤ 10 ppm 

for either 2, 4, or 8 consecutive meetings).

Self-Efficacy for Quitting—The Temptation to Smoke Scale and the Abstinence Self-

Efficacy Scale, Smoking Version (DiClemente, Prochaska, & Gibertinin, 1985) were 

completed at both time points to assess the degree to which participants felt “tempted” to 

smoke in different situations and confident in their ability to abstain in those situations. Both 

scales have 20 items rated with 5-point Likert scales. Scale scores are computed separately 

for four subscales (Negative Affect, Social/Positive Influences, Physical and Other 

Concerns, and Withdrawal and Urges). Psycho-metric properties of these scales are strong 

(DiClemente et al., 1985). In addition, the SHF included two variables assessing confidence 

to quit smoking now and in the future.

Procedures

This study was approved by the institutional review boards at the University of Maryland 

School of Medicine and the Washington, DC Veterans Affairs Medical Center and the VA 

Maryland Healthcare System Research and Development Committee. Participants were 

recruited through medical records screening, clinician referrals, and posted flyers. Following 

referral and confirmation of inclusion criteria via review of the medical record and/or 

discussion with the individuals’ treatment teams, a study staff member met with potential 

participants, described the study, and, for those who were interested, completed written 

informed consent. The study was conducted in accordance with the Declaration of Helsinki, 

and the informed consent document included the name of the institutional review board that 

approved and monitored the study, outlined the study aims, what participants were being 

asked to do, that participation was voluntary and would not affect the mental health or 
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medical care received at any VA medical center, and that participants could end their 

participation at any time. Participants completed the baseline assessment and were 

randomized to study condition using a permuted-block randomization with varying block 

sizes. Randomization was stratified by site (3 sites) and diagnosis (schizophrenia spectrum 

versus any other diagnosis). Randomization information was provided to the research 

assistant after the baseline assessment was completed. Post-treatment assessments were 

scheduled 12 weeks later. Assessments were administered by trained masters or doctoral 

level interviewers and took approximately 2.5 hours. Assessment training included rating 

videotaped interviews to establish reliability, co-rating of interviews administered by a 

trained assessor, and completion of interviews while being observed. Interviewers were 

supervised biweekly by a doctoral level researcher via review of videotaped interviews, 

making consensus ratings, and receiving corrective feedback. Interventionists were masters-

level clinicians with substantial experience working with individuals with serious mental 

illness. They received weekly training for three months that included discussion of 

intervention materials, watching demonstrations, and conducting mock meetings and then 

participated in twice-monthly supervision that involved watching and discussing videotaped 

meetings and receiving corrections as needed.

Analysis Plan

Descriptive statistics were used to examine demographic and clinical characteristics, 

smoking history, and use of intervention components. We examined the number of meetings 

attended for each participant and calculated the percentage of the total number of meetings 

(24 meetings). Means were compared with t-tests. Comparisons of conditions on abstinence 

and reduction outcomes were performed on the randomized sample (n = 178) including all 

observations at the baseline and post-treatment assessments using routine mixed-effects 

models. The mixed models specified below generally assume missing values are “missing at 

random” (Little & Rubin, 2002). All analyses were performed using SAS version 9.4.

Abstinence and reduction outcomes were examined using baseline and post-treatment 

assessments (baseline-post data) and data from intervention meetings (meeting data). 

Baseline-post data were used to examine four variables (n = 178): abstinence (self-reported 

no smoking in the last 7 days + expired carbon monoxide ≤ 10 ppm), number of cigarettes 

smoked per day during the last 7 days, nicotine dependence (FTND total score), and whether 

the participant made at least one quit attempt between baseline and post-treatment (yes, no). 

Number of cigarettes smoked per day was skewed, so a natural log transformation was 

applied before analysis. To assess difference in change between conditions, we tested the 

significance (F-test) of the condition-by-time interaction using mixed models with a random 

participant effect. Time was binary: post-treatment versus baseline. We used a logistic model 

for binary outcomes and a linear model for continuous outcomes. A simple chi-square test 

was used for the quit attempt variable.

Meeting data (n = 152) were used to examine two outcomes. First, we compared treatment 

groups on abstinence since last meeting (defined as self-reported no smoking since the last 

group meeting + expired carbon monoxide ≤ 10 ppm), analyzed as a binary outcome (each 

participant assessed at each meeting) with a logistic repeated measures mixed model 
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allowing comparison of aggregate rates between treatment conditions (F-test of the treatment 

group main effect). Second, we compared treatment groups on abstinence for 1-, 2-, and 4-

week blocks (defined as self-reported no smoking since the last group meeting + expired 

carbon monoxide ≤ 10 ppm for 2, 4, or 8 consecutive meetings), Comparisons were made 

using Fisher’s exact tests. To achieve 1, 2, or 4 weeks of abstinence, participants were 

required to attend all meetings during the block.

Meeting data were used in exploratory analyses examining time-to-event outcomes in a 

subsample of participants who engaged in either treatment condition, defined as attending 

three or more meetings (n = 127): (1) time to 50% reduction in the number of cigarettes 

smoked (defined as the time until a participant self-reported smoking 50% fewer cigarettes 

compared to the number reported smoked during the last 7 days at baseline); and (2) time to 

first quit attempt (defined as the time until a participant first self-reported no smoking since 

baseline + expired carbon monoxide ≤ 10 ppm). We estimated survival curves for these 

variables for each treatment group with Kaplan-Meier curves and tested whether there was a 

difference between the two with log-rank tests. We also estimated the median event time 

with a 95% confidence interval. “Time” was measured as meeting number (meeting 1 to 24; 

time period ≈ 12 weeks). Since the two events are positive events (not negative, like death) 

we display 1 minus the survival probability over time, that is, the probability of achieving 

the event by a certain number of meetings for each treatment group. Participants who never 

met the definition for quitting or 50% reduction, whether they missed intervention meetings, 

were assigned an event time equal to 24 with the event-time designated as censored (censor 

indicator = 1 “yes” versus 0 “no”). Participants who did not attend were assumed not to have 

quit nor achieved a 50% reduction at that meeting.

Changes in self-efficacy, temptation, and confidence were examined in secondary analyses 

of the engaged sample using linear mixed models. F-tests of the group-by-time interaction 

were conducted first. If not significant, an F-test of the overall pre/post change was 

performed (after removing the interaction term).

RESULTS

Demographic and Clinical Characteristics of the Sample

Table 1 provides baseline characteristics for the total sample and by treatment group. The 

sample was predominantly male and African American, with a mean age in the mid-50s and 

a mean of 13 years of education. Overall, 43% (n = 77) of the sample had a schizophrenia 

spectrum diagnosis and 27.5% (n = 49) had a diagnosis of bipolar disorder; smaller 

percentages had diagnoses of depression with psychotic features (5%, n = 9), psychosis not 

otherwise specified (2.2%, n = 4), or PTSD (21.9%, n = 39). There was one difference by 

treatment group: The behavioral treatment had more women than the supportive program 

(χ2 = 6.59, df = 1, p = .010).

Descriptive Data on Smoking and Quitting

Table 2 lists descriptive data on smoking and quitting at baseline. On average, participants 

had been smoking since age 16, endorsed a moderate level of nicotine dependence, and 
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smoked a mean of 15.2 cigarettes per day. Participants reported a mean of 4.9 lifetime 

“serious” quit attempts and 2.4 occasions of quitting for at least 24 hours. Almost all 

participants reported that they were considering quitting in the next 6 months (n = 164, 93%) 

and most (n = 114, 64.4%) were considering quitting in the next 30 days. There were no 

significant differences between treatment groups on any of these variables.

Use of Intervention Components

The mean number of group meetings attended for the total sample was 9.3 (SD = 7.8, range: 

0 to 24); there was no difference between conditions (behavioral treatment = 9.9, SD = 7.9; 

supportive program = 8.7, SD = 7.7; t = 1.06, ns) Overall, 127 participants (71%) engaged in 

study interventions; there was no difference between conditions (behavioral treatment = 

74.7%; supportive program = 67.8%; χ2 = 1.04, df = 1, ns). Participants received a mean of 

3.7 outreach contacts (SD = 3.0), with those in supportive program receiving more outreach 

contacts (M = 4.7, SD = 3.4)than those in the behavioral treatment (M = 3.2, SD = 2.7); 

t(102) = −2.27, p = .027. The most frequently provided form of outreach was a phone call to 

remind participants to attend intervention meetings. Participants received a mean of 1.8 

bupropion/nicotine replacement therapy education contacts (SD =1.2), with those in 

behavioral treatment receiving significantly more (M = 2.2, SD = 1.4) than those in the 

supportive program (M = 1.4, SD = 0.8); t(84) = 3.87, p < .0001. This difference was 

expected because extended bupropion/nicotine replacement therapy support was a 

component of behavioral treatment and not the supportive program.

In the total sample, 72 participants (47.4% of the total sample) tried bupropion/nicotine 

replacement therapy at some point during the study period. Overall, 32 participants (21% of 

the sample) used the nicotine patch at least once, 19 participants (12.4% of the sample) used 

the nicotine lozenge at least once, 16 participants (10.5% of the sample) used nicotine gum 

at least once, and 14 participants (9.2% of the sample) used bupropion at least once; 11 

participants (7.2% of the sample) tried some other form of nicotine replacement therapy or 

other medication at least once during the study period. More participants in the behavioral 

treatment tried bupropion/nicotine replacement therapy at some point during the study 

period (n = 48, 62.3%) than those in the supportive program (n = 24, 32%); χ2 = 14.03, df = 

1, p < .0001. Those in behavioral treatment were more likely to use the nicotine patch during 

the study period (n = 26, 33.3%) than those in the supportive program (n = 2, 8.0%); χ2 = 

14.84, df = 1, p < .0001. More participants in behavioral treatment used bupropion/nicotine 

replacement therapy three or more times during the study period (n = 40; 51.9%) than those 

in the supportive program (n = 21; 28%); χ2 = 9.07, df = 1, p = .003.

Abstinence and Reduction Outcomes Using Baseline-Post Data

Outcomes using baseline-post data (n = 178) are listed in Table 3. Overall, 16 (11.8%) 

participants met abstinence criteria at post-treatment. The number of cigarettes smoked per 

day decreased from a mean of 15.2 (SD = 9.8) at baseline to a mean of 7.5 (SD = 7.7) at 

post-treatment; F(1,135) = 104.08, p < .0001. FTND total scores decreased from a mean of 

7.3 (SD = 2.0) at baseline to a mean of 5.2 (SD = 2.7) at post-treatment; F(1,126) = 70.43, p 
< .0001. When analyzed using only participants who did not quit (i.e., excluding the 16 

participants who met the definition of quit at post-treatment, n = 162), changes in the 
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number of cigarettes smoked per day from baseline to post-treatment remained significant, 

although there was slightly less reduction at post-treatment. Overall, 88 participants (72.7%) 

made a quit attempt during the study intervention period. There were no differences between 

conditions on these variables.

Abstinence and Reduction Outcomes Using Meeting Data

Outcomes using meeting data (n = 152) are presented in Table 4. Participants attended 

meetings and met the definition for being abstinent for a mean of 1.3 (SD = 3.4) meetings in 

behavioral treatment and a mean of 1.0 (SD = 2.4) meetings in the supportive program (t 
= .62, df = 133.3, p = .54). Overall, 11%, 6.6%, and 2% of the total sample had at least one 

1-, 2-, and 4-week block of abstinence, respectively. There were no differences by condition 

on these variables. There was also no difference between conditions in the aggregate 

proportion of attended sessions with breath carbon monoxide < 10 ppm (.71 in behavioral 

treatment and .77 in the supportive program); F(1,1430) = .33, p = .56.

Survival Analyses

Survival curves for two variables (time to 50% reduction in smoking and time to first quit) 

are shown in Figure 2. There were no differences between treatment groups on either 

variable (log-rank p’s = .50 and .39, respectively). For time to 50% reduction in the number 

of cigarettes smoked, 87% of the sample reported smoking 50% fewer cigarettes as 

compared to baseline at some point during the study period. The median time to achieve this 

reduction was equal to 4 intervention group meetings (95% confidence interval: 4 to 6 

meetings). For “time to first quit,” 31% of the sample met the definition of quitting at least 

once during the study period. Median time until first quit attempt could not be calculated 

since fewer than 50% of the sample made a quit attempt.

Changes in Temptation and Self-Efficacy

Table 5 presents changes in temptation to smoke and self-efficacy for nonsmoking in the 

engaged sample. Participants reported decreased temptation to smoke, increased self-

efficacy for nonsmoking, and increased confidence in their ability to quit smoking in the 

future. There were no differences by condition. In exploratory analyses, greater attendance 

was associated with greater increases in self-efficacy for nonsmoking when the interaction 

between time (i.e., post-treatment vs. baseline) and attendance was added to the main model 

(t = 2.28, df = 131, p = .0241). Causality for this association cannot be determined given the 

design of the study.

DISCUSSION

This study examined 1-week smoking abstinence and reduction outcomes in individuals 

with serious mental illness who attended psychosocial smoking cessation programs 

embedded within VA mental health services. Overall, 178 individuals agreed to participate, 

with most engaging in the program to which they were assigned. Participants had a long 

history of smoking and reported many quit attempts, in line with other work (Lucksted et al., 

2000; Dickerson et al., 2011). A small percentage of the sample (11.7%) achieved 

abstinence, smoking quantity was significantly reduced (from 15 to 7 cigarettes per day), 
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nicotine dependence scores decreased, 11% had at least one 1-week block of abstinence, and 

72% reported making a quit attempt while they were engaged in either the behavioral or 

supportive program. There were no instances of symptom exacerbations due to smoking 

reduction or cessation. As participants were not required to use medications or nicotine 

replacement therapy and were not selected based on stated readiness to quit, it is 

encouraging that many reduced their smoking and sampled quitting during their involvement 

in the study.

Contrary to our hypotheses, there were no differences by condition on any abstinence or 

reduction outcomes. Both interventions were active treatments delivered by experienced 

clinicians who received ongoing supervision. Given the known standard of care for smoking 

cessation (Fiore et al., 2008), both conditions shared important features, including education 

about the negative effects of smoking and the benefits of quitting, discussion about coping 

with cravings and preparing to quit, and encouragement from interventionists and peers. Our 

findings suggest that programs that include these strategies can help participants get started 

on quitting via marked reductions in the number of cigarettes smoked. Implementation of 

smoking cessation services within mental health services is feasible and, if delivered in line 

with best practices, either a behavioral or a supportive approach is likely to be helpful.

These findings are similar to other psychosocial intervention studies. Addington (1998) 

offered smokers with serious mental illness seven weeks of psychosocial intervention plus 

nicotine replacement therapy and found that 42% quit smoking for at least four weeks. 

Ziedonis and George (1997) provided smokers with serious mental illness a behavioral 

group intervention plus nicotine replacement therapy and found that 40% decreased cigarette 

use by half and 17% had at least one episode of weekly abstinence. George et al. (2000) 

assigned smokers with serious mental illness to one of two psychosocial group interventions 

plus nicotine replacement therapy and found that 35.6% achieved abstinence; there were no 

differences between interventions. Baker et al. (2006) assigned smokers with serious mental 

illness to either routine care or an 8-session individual intervention that included nicotine 

replacement therapy, motivational interviewing, and cognitive behavioral strategies and 

found that 15% of those in the experimental intervention were abstinent at post-treatment. 

Williams et al. (2010) assigned individuals with schizophrenia spectrum disorders to 26 

weeks of nicotine replacement therapy plus either a group intervention that included 

motivational interviewing, skills training, and relapse prevention or medication management; 

21% of participants reported abstinence at follow-up, with no differences between 

conditions.

Neither of our interventions required use of nicotine replacement therapy or medications 

such as bupropion, the intervention with the strongest evidence base in serious mental illness 

(Buchanan et al., 2010). There is evidence that nicotine replacement therapy is associated 

with better outcomes when used in conjunction with a smoking cessation program in general 

population smokers (Moore et al., 2009) and in smokers with serious mental illness (Bennett 

et al., 2013, Currie et al., 2008). All of the psychosocial trials described above included use 

of nicotine replacement therapy as a central component of their programs. In the Addington 

trial (1998), nicotine patches were offered to all participants and 20 of 21 successful quitters 

used them. Ziedonis and George (1997) offered nicotine replacement therapy to all 
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participants and more than 80% tried it in some form. George et al. (2000) required that 

participants set a quit date and use a nicotine patch. In the Baker et al. trial (2006), 

discussion and distribution of nicotine replacement therapy were part of every meeting, and 

in the Williams et al. trial (2010), all participants received nicotine replacement therapy for 

16 weeks with good compliance. Importantly, use of nicotine replacement therapy was 

associated with quitting in these trials. In our study, use of nicotine replacement therapy was 

not required. Those in behavioral treatment received enhanced medication education 

services and tried medications or nicotine replacement therapy at higher rates than those in 

the supportive program and more often used these agents three or more times. Taken 

together, these findings suggest that use of nicotine replacement therapy by individuals with 

serious mental illness engaged in psychosocial smoking cessation programs is to be 

encouraged. While there are many reasons that use of medications and nicotine replacement 

therapy should not be required, it could be that we need to find a middle ground by which to 

assertively yet collaboratively communicate the ways that use of nicotine replacement 

therapy could enhance success. While we provided assistance and repeatedly asked about 

using bupropion or nicotine replacement therapy, it could be that an additional meeting or 

set of meetings, using principles of shared decision making (Deegan & Drake, 2006; 

Kreyenbuhl, Nossel, & Dixon, 2009) focused specifically on use of bupropion or nicotine 

replacement therapy, may help individuals make the decision to try these agents. In addition, 

there has been growing evidence for the safety and efficacy of varenicline in individuals with 

serious mental illness (Evins, Cather, & Laffer, 2015; Evins et al., 2014; Williams et al., 

2012); moving forward, this medication can be offered more widely to those engaged in 

integrated smoking cessation services.

The survival analyses in the engaged sample indicated that participants reduced the number 

of cigarettes smoked within the first two weeks of programming. However, these early 

reductions did not translate into quitting, and we did not have enough participants who met 

abstinence criteria to allow us to examine when initial quitting was most likely to occur. 

Those in the engaged sample also showed increased self-efficacy for quitting over time. 

These findings illustrate different points in smoking cessation in serious mental illness: 

transitioning from reduction to attempting to quit and then using improved self-efficacy to 

build these attempts into sustained cessation. Facilitating the transition from reduction to 

attempting to quit might require a change in intervention. While our programs continued 

regardless of where a participant was in the change process, it could be that some skills 

building or support is needed to get people to reduce their smoking but that, once this 

reduction has been made, continued skills building or support may not be helpful in moving 

an individual toward initial quitting. A switch from group to individual meetings or from 

skills/support to motivational interviewing or shared decision making approaches in which 

personal reasons for change and an individual’s own ambivalence can be explored may 

encourage individuals to use skills they have learned in support of an initial quit attempt. 

There is growing evidence for these approaches in smokers with serious mental illness 

(Brunette et al., 2011); these results suggest that there may be particular times within the 

treatment process to deploy these approaches for optimal effect. Or, individuals with serious 

mental illness may be more open to using medications or nicotine replacement therapy once 

they have been successful at cutting down on their smoking, such that providing education 
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about these agents in weeks 5 or 6 may be more effective. It could be that experiencing some 

initial success with smoking reduction may make individuals more willing to try medication 

or nicotine replacement therapy in order to convert reductions in smoking to quitting and 

abstinence, especially if use of medication is described as time-limited. Another possibility 

is that those who make early reductions in smoking may best be served by simultaneous use 

of multiple treatment strategies. There is evidence that use of multiple strategies such as 

behavioral interventions, bupropion, and nicotine replacement therapy, in combination, may 

yield higher short- and longer-term quit rates (Evins et al., 2014). Time to relapse in the 

population remains high (Cather et al., 2013), and further work needs to address ways to 

change or extend interventions over time to reduce relapse rates.

This study had several limitations. The sample was mostly male, African American, and 

recruited at VA sites; it is unclear whether these findings would generalize to community 

mental health settings. The VA has implemented large-scale screening for smoking (Duffy et 

al., 2012), many of which may have simplified the process of establishing our programs and 

recruiting participants. In addition, many individuals were approached for participation but 

could not be found or declined, suggesting that our sample is not representative of all 

smokers with serious mental illness but rather of a subsample that is interested in learning 

strategies for quitting. Finally, chart diagnoses were used to determine eligibility rather than 

administering structured diagnostic interviews.

While participants generally had documented histories of significant psychiatric symptoms 

and hospitalizations, use of a structured interview would have provided greater certainty that 

participants met DSM-5 criteria for serious mental illness diagnoses.

These findings suggest that psychosocial smoking cessation programs can be implemented 

within mental health treatment settings and that individuals with serious mental illness will 

engage in these programs and reduce their smoking. Initial reductions do not take a long 

time and are not associated with increased symptoms of mental illness. We need to 

understand how to convert reductions in smoking into quit attempts. Thinking flexibly and 

creatively about how to structure interventions so that strategies can change as individuals 

change may yield a more successful approach.
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FIGURE 1. 
Study consort diagram.
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FIGURE 2. 
Cumulative probability of achieving 2 positive events based on Kaplan-Meier curves. 2a: 

Time to 50% Reduction in Daily Number of Cigarettes Smoked. 2b: Time to First Quit
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TABLE 1

Demographic and Clinical Characteristics of the Sample at Baseline

Variable Total (N = 178) BTSCS (n = 91) SSCP (n = 87)

M(SD) M(SD) M(SD)

Age 54.8 (7.2) 55.4 (7.4) 54.1 (7.0)

Highest grade completed 13.0(1.7) 13.0(1.8) 12.9(1.7)

BPRS scores (20 items) 34.2 (8.2) 34.3 (8.1) 34.1 (8.3)

n (%) n (%) n (%)

Gender*

 Male 159 (89.3%) 76 (83.5%) 83 (95.4%)

 Female 19(10.7%) 15 (16.5%) 4 (4.6%)

Race

 Black 126 (70.8%) 64 (70.3%) 62(71.3%)

 White 40 (22.5%) 23 (25.3%) 17 (19.5%)

 Other 12 (6.7%) 4 (4.4%) 8 (9.2%)

Marital status

 Never married 59(33.1%) 23 (25.3%) 36(41.4%)

 Married 35 (19.7%) 19 (20.9%) 16(18.4%)

 Widowed, divorced, or separated 84 (47.2%) 49 (53.8%) 35 (40.2%)

Employed

 Yes 22(12.4%) 9 (10.0%) 13 (14.9%)

 No 155 (87.6%) 81 (90.0%) 74(85.1%)

Diagnosis

 Schizophrenia spectrum 77 (43.3%) 40 (44.0%) 37 (42.5%)

 Bipolar disorder 49 (27.5%) 22 (24.2%) 27(31.0%)

 Depression with psychotic features 9(5.1%) 6 (6.6%) 3 (3.4%)

 Psychosis not otherwise specified 4 (2.2%) 3 (3.3%) 1 (1.1%)

Posttraumatic stress disorder 39(21.9%) 20 (22.0%) 19(21.8%)

Note. BTSCS = Behavioral Treatment for Smoking Cessation in Serious Mental Illness; SSCP = Supportive Smoking Cessation Program; BPRS = 
Brief Psychiatric Rating Scale.

*
There was a significant difference between groups for gender (χ2 = 6.46, df = 1, p = .011).
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TABLE 2

Descriptive Data on Smoking and Quitting at Baseline

Variable Total (N = 178) BTSCS (n = 91) SSCP (n = 87)

M(SD) M(SD) M(SD)

Age began smoking 16.5 (6.5) 16.5 (7.0) 16A (6.0)

Cigarettes smoked per day 15.2 (9.8) 15.6 (9.7) 14.9 (10.0)

Fagerström total score 7.3 (2.0) 7.4(1.9) 7.3 (2.1)

Times quit for 24 hours (last year)
1 2.4 (2.8) 2.3 (2.9) 2.5 (2.8)

Serious quit attempts (lifetime) 4.9 (7.8) 5.1 (7.6) 4.8 (8.0)

n (%) n (%) n (%)

Ever quit for 24 hours

 Yes 165 (92.7%) 85 (93.4%) 80 (92.0%)

 No 13 (7.3%) 6 (6.6%) 7 (8.0%)

Considering quitting (6 mos)

 Yes 164 (92.7%) 85 (94.4%) 79 (90.8%)

 No 13 (7.3%) 5 (5.6%) 8 (9.2%)

Considering quitting (30 days)

 Yes 114(64.4%) 61 (67.8%) 53 (60.9%)

 No 63 (35.6%) 29 (32.2%) 34(39.1%)

Note. There were no significant differences between treatment conditions. BTSCS = Behavioral Treatment for Smoking Cessation in Serious 
Mental Illness; SSCP Supportive Smoking Cessation Program.

1
More than=9 quit attempts coded as 9.
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