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Abstract

Tobacco smoking among those seeking treatment for cannabis use disorder (CUD) is common and 

is a negative predictor of cannabis outcomes. Quitting tobacco may be beneficial for those seeking 

to quit cannabis use. This initial proof of concept, controlled trial was designed to compare a 

simultaneous versus sequential tobacco intervention among those seeking treatment for CUD. 

Sixty-seven adults received either a simultaneous (SIM) or sequential (SEQ) approach to tobacco 

cessation in the context of outpatient treatment for CUD. A tobacco intervention (TI) that 

combined web-based counseling with nicotine replacement therapy (NRT) was provided during 

weeks 1–12 for SIM and was delayed until weeks 13–24 for SEQ. During weeks 1–12, no 

between-condition significant differences were observed on treatment participation or cannabis use 

outcomes. The majority of SIM participants initiated TI counseling (62%), 50% made at least one 

quit attempt and 41% initiated NRT. Interestingly, 39% in SEQ made tobacco quit attempts and 

18% initiated NRT on their own before the TI was offered to them. However, only 30% of those in 

SEQ continued treatment during weeks 13–24, which compromised between-condition 

comparisons following the TI, but illustrated a potential clinical concern with delaying the TI. 

Tobacco cessation outcomes generally were poor and did not differ between conditions. This 

initial controlled trial suggests that addressing tobacco use during CUD treatment is acceptable 

and generates action towards tobacco cessation. Additional trials testing more intensive TI models 

may be necessary to identify more efficacious interventions for co-use of cannabis and tobacco.
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1. Introduction

Co-occurring tobacco use is common among cannabis users in the US; over 90% of adult 

cannabis users have a lifetime history of tobacco use and over 60% report current (past 

month) tobacco use (SAMHSA, 2017) compared to 16% in the general population of US 

adults (Jamal et al., 2018). The prevalence of co-use appears to be on the rise in the United 

States, with the largest increases occurring in states where cannabis has been legalized for 

medical and/or recreational use (Schauer et al., 2015; Wang and Cataldo, 2016). Increasing 

trends in co-use rates have raised concerns that increased access to cannabis may reverse 

long-standing downward trends in tobacco use and increase negative consequences 

associated with use of each substance (e.g. United States Department of Health and Human 

Services, 2014; Volkow et al., 2014; Volkow et al., 2016).

Co-use of cannabis and tobacco is associated with elevated risks relative to use of each 

substance in isolation, particularly related to the onset and maintenance of problematic use. 

Tobacco use among cannabis users is associated with higher rates of daily cannabis use 

(Goodwin et al., 2018), greater severity of cannabis use disorder (CUD) (Agrawal and 

Lynskey, 2009; Hindocha et al., 2015; Peters et al., 2012), a higher probability of cannabis 

relapse in laboratory analog studies, and poorer outcome in CUD treatment studies than that 

for cannabis users who do not smoke tobacco (Haney et al., 2013; Moore and Budney, 2001; 

Peters et al., 2012). Moreover, cannabis use among tobacco smokers is associated with 

higher rates of nicotine dependence (Rubinstein et al., 2014) and poorer tobacco-cessation 

outcomes (Amos et al., 2004; Ford et al., 2002; Weinberger et al., 2018). Mechanisms 

underlying vulnerability to co-use remain unclear, however, genetic, neurobiological, and 

behavioral mechanisms likely contribute to establishing learned patterns of co-use, 

ultimately leading to increased rates of dependence or decreased ability to quit either or both 

substances (Agrawal et al., 2012; Castañé et al., 2005; Cohen et al., 2005; Cooper and 

Haney, 2009; Penetar et al., 2005; Rabin and George, 2015; Ream et al., 2008). These 

associations between cannabis and tobacco use pose difficult challenges to those who desire 

to quit using one or both substances, justifying the importance of developing cessation or 

reduction protocols that target both substances.

Results from controlled trials testing intervention models for targeting tobacco use during or 

following treatment for substance use disorders (SUD) have illustrated that offering 

cessation programs for tobacco does not adversely impact SUD outcomes, and can be 

efficacious for tobacco cessation (Kalman et al., 2001; Cooney et al., 2007, 2009, 2015, 

2017; Dunn et al., 2010; Sigmon et al., 2016; Winhusen, et al., 2014). However, to date, only 

four uncontrolled trials have evaluated interventions for CUD that also target tobacco co-use 

(Hill et al., 2013; Becker et al., 2015; Lee et al., 2015; Adams et al., 2018). Each study 

examined an intervention combining behavioral treatment for CUD with behavioral therapy 

and/or pharmacotherapy for tobacco use (i.e. nicotine replacement therapy, varenicline). 

Across these uncontrolled studies, findings suggest that combined interventions are well-

tolerated by CUD patients, have positive effects on tobacco use including prompting quit 

attempts and reducing tobacco use and dependence symptoms, while not adversely 

impacting cannabis outcomes.
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Our pilot trial (Lee et al., 2015) compared cannabis abstinence rates achieved with an 

intervention that simultaneously addressed CUD and tobacco use to those observed in 

historical controls from prior CUD treatment studies that evaluated similar CUD 

interventions but did not address tobacco use (Budney et al., 2000; Budney et al., 2006; 

Budney et al., 2015). Cannabis abstinence rates achieved in this pilot trial were similar to 

those achieved in the historical control conditions. The majority (78%) also initiated the 

tobacco intervention and 56% made at least one tobacco quit attempt; however, sustained 

tobacco abstinence rates were minimal (12.5%).

The current proof-of-concept, randomized controlled trial sought to replicate and extend the 

findings from that pilot study by comparing our simultaneous intervention approach with a 

“sequential” approach that delayed delivery of the tobacco intervention. This experimental 

strategy was designed to (a) directly compare the effect of the simultaneous treatment 

approach on cannabis and tobacco use with the typical treatment approach that only targets 

cannabis, (b) obtain initial data on acceptability of a sequential intervention strategy, and (c) 

conduct an initial comparison of tobacco and cannabis outcomes achieved with these two 

alternative approaches.

2. Method

2.1 Participants.

Participants seeking treatment for CUD were enrolled between October 2014 to September 

2016 at Dartmouth College and the University of Washington. The study was conducted in 

compliance with Internal Review Boards at Dartmouth College and the University of 

Washington and registered on clinicaltrials.gov (NCT02277665). Participants at both sites 

were recruited from advertisements posted online (Craigslist, Facebook), in newspapers, on 

radio, posters throughout the community, and notices to professionals and service agencies. 

Participants were included if they met the following criteria: 1) ≥ 18 years of age, 2) current 

diagnosis of cannabis abuse or dependence made using the Structured Clinical Interview for 

DSM-IV (SCID: First et al., 1995), 3) cannabis use on ≥45 of the past 90 days, 4) regular 

use of tobacco (i.e. ≥5 days per week) or report primary administration of cannabis via 

blunts/spliffs, and 5) self-reported at least minimal interest in quitting tobacco in the next six 

months during the pre-intake screening (i.e. rating of ≥ 2 on a 5-point scale). Exclusion 

criteria included: 1) current dependence (DSM-IV criteria) in the last 6 months on alcohol or 

any drug other than tobacco and cannabis with the exception of opiate dependence 

maintained with agonist replacement therapy, 2) use of non-tobacco nicotine (i.e. nicotine 

replacement therapy, NRT), or exclusive use of smokeless tobacco products, 3) currently in 

treatment for substance dependence, 4) severe psychological distress (e.g. active suicidal 

ideation, debilitating panic disorder), 5) medical condition that required physician approval 

before using NRT (e.g. pregnancy or myocardial infarction), 6) legal status that would 

interfere with participation, 7) living with someone enrolled in the study, 8) not fluent in 

English, or 9) living ≥45 miles from the study site.

Of the 146 participants screened for the study, 53 did not meet inclusion / exclusion criteria, 

15 were eligible but declined treatment, and 11 did not enroll for other reasons (e.g. lost 

contact after intake) (see Figure 1). Sixty-seven adults (45 male), age 18–60 years signed a 
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study consent and were enrolled. Participant characteristics by treatment condition are 

presented in Table 1.

2.2 Interventions

2.2.1 CUD Intervention.—The CUD treatment approach has been described previously 

(Budney et al., 2011, 2015; Lee et al., 2014, 2015). Briefly, this treatment comprised a 9-

session computer-assisted delivery of a motivational enhancement therapy (MET), cognitive 

behavioral therapy (CBT) and abstinence-based contingency management (CM) provided 

over 12 weeks. Participants attended the clinic twice weekly, where they received nine 

MET/CBT computer modules (weeks 1–8 and week 12), three 15 to 30-minute supportive 

counseling sessions (weeks 1, 4 and 12), and provided urine specimens. Computer modules 

were also available remotely with individualized passwords throughout the study. The CM 

program targeted cannabis abstinence by providing an escalating schedule of monetary 

incentives contingent on cannabis-negative urine toxicology derived from twice-weekly 

observed urine specimens. Participants could earn up to $435 for continuous abstinence 

throughout the intervention. Incentives were delivered after each visit via electronic deposits 

to a debit card.

2.2.2. Tobacco Intervention (TI).—The TI included NRT and seven computer-

delivered psychoeducational and behavioral counseling modules developed specifically for 

this project. The first module was a translated and adapted version of a Swiss/French 

language, evidence-based, on-line assessment and feedback program (Stop Tabac: Etter, 

2005, 2009; http://www.stop-tobacco.ch/en/), which focused on the pros and cons of 

smoking tobacco, encouraged motivated participants to set a tobacco quit date, and included 

a personalized tobacco use feedback report. The second module provided information about 

co-use of cannabis and tobacco, including potential additive health risks, difficulties with 

quitting one substance while continuing to smoke the other, planning to quit both substances, 

and roadblocks to quitting both. The third module provided NRT education and instruction. 

The fourth module focused on planning for change and setting a quit date. The fifth module 

provided reduction strategies for those interested in reducing rather than quitting. The sixth 

module included information and strategies for relapse prevention. The seventh module 

provided education on electronic cigarettes. The TI modules could be accessed remotely at 

any time with individualized passwords.

At each visit, participants were encouraged by staff, but not required, to complete at least 

one module and consider initiation of NRT. Participants were required to complete the NRT 

education module prior to receiving NRT. NRT was provided on a biweekly schedule free of 

charge and could be initiated anytime during the TI. NRT options included a combination of 

patch and gum or lozenges, following standard guidelines for dosing (Stead et al., 2012).

2.3 Trial Design, Treatment Conditions, Hypotheses

This two group, 24-week study randomized participants seeking treatment for CUD to either 

a simultaneous (SIM) or a sequential (SEQ) treatment condition (Figure 1). Urn 

randomization procedures balanced the conditions on the following baseline characteristics: 

cannabis abstinence prior to treatment initiation, tobacco dependence severity (low vs. high, 

Lee et al. Page 4

J Subst Abuse Treat. Author manuscript; available in PMC 2020 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.stop-tobacco.ch/en/


based on the Fagerstrom), blunt/spliff smoker or not, ethnicity (African American or not), 

and gender. Assessments occurred at week 12 (end of Phase 1) and week 24 (end of Phase 

2).

2.3.1. SIM Condition.—During weeks 1–12 (Phase 1), participants in the SIM condition 

received immediate access to the previously described CUD and tobacco interventions. The 

first five CUD MET/CBT modules were completed in a fixed order starting at the first visit. 

The TI modules and NRT were also available starting at the first visit, but for most 

participants, this did not occur until the second visit due to time constraints. TI modules 

could be completed in any order selected by participants, but as per above, NRT was not 

available until the NRT education module was completed. Both the CUD and TI modules 

viewed during clinic visits could then be accessed remotely with an ID and password. 

During weeks 13–24 (Phase 2) SIM participants could continue to access the cannabis and 

tobacco intervention modules ad libitum remotely but did not attend clinic visits or receive 

additional NRT. SIM participants that expressed an interest in continuing NRT after Phase 1 

were provided with a one-week supply and instructed on how to purchase additional NRT on 

their own. For those not interested in continuing use, NRT dose was tapered during weeks 

10–12 to reduce the probability of nicotine withdrawal symptoms from discontinuation.

2.3.2 SEQ Condition.—During Phase 1, SEQ participants received only the CUD 

MET/CBT/CM intervention. They could not access the TI modules, NRT was not provided 

by the clinic, and no counseling for tobacco cessation was offered. During their first visit, 

they were given a booklet on tobacco cessation, Clearing the Air (https://www.cancer.gov/

publications/patient-education/clearing-the-air) that provided education and guidelines for 

quitting and a Quitline telephone number (SIM participants also received the booklet). This 

reflected “treatment as usual” for tobacco cessation in the context of outpatient treatment for 

CUD. SEQ participants interested in tobacco cessation during Phase 1 could make cessation 

attempts but had to obtain tobacco medications on their own. During Weeks 13–24, (Phase 

2), SEQ participants were offered the TI as described above, and encouraged to attend 

weekly clinic visits to help facilitate engagement and adherence. Note that during Phase 2 

clinic staff were highly flexible and encouraging of any attendance schedule with the 

primary goal of accommodating participants so that they could complete TI modules and 

obtain NRT.

2.3.3 Primary Hypotheses.—Based on prior pilot study and the literature on targeting 

tobacco use in the context of treatment for other SUDs, we hypothesized that: (1) the TI 

would be acceptable to participants in the SIM condition (i.e., Phase 1 retention and CUD 

engagement would not differ between conditions, and that the majority of SIM participants 

would engage with the TI components; (2) during Phase 1, the SIM condition would 

engender greater use of NRT, more tobacco quit attempts, greater sustained tobacco 

abstinence than SEQ, and cannabis abstinence would not differ between conditions; (3) at 

the end of Phase 2, after participants in both conditions were exposed to the TI, a greater 

percentage of SIM than SEQ participants would have initiated NRT and made a tobacco quit 

attempt.
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2.4 Measures

2.4.1 Substance Use.—At intake, the Substance Use Disorders section of the SCID 

(First et al., 1995) was administered to determine SUD diagnoses. The timeline follow-back 

(TLFB) procedure (Sobell and Sobell, 1992) was used to obtain self-reported substance use 

information for the 90 days preceding intake, and then again at each clinic visit to assess 

substance use since the last clinic visit. TLFB assessments included cannabis, cigarettes, 

other tobacco and nicotine products (including smokeless tobacco and electronic cigarettes), 

alcohol, other drug use, and NRT use. Nicotine dependence was assessed at baseline using 

the Fagerstrom Test of Nicotine Dependence (FTND; Heatherton et al., 1991).

Cannabis abstinence was verified via twice-weekly observed collection of urine specimens 

which were then tested immediately thereafter. Cannabis and adulterant testing were 

performed using dipstick tests with a minimum THC detection cutoff of 50 ng/ml (http://

www.americanscreeningcorp.com). Failure to submit a specimen without an excused 

absence was treated as a cannabis-positive result.

Self-reported tobacco abstinence was verified using expired carbon monoxide (CO; coVita 

Micro + Smokerlyzer: http://covita.net/micro+.html). Participants with a CO level ≤ 5 were 

considered tobacco abstinent. In the event of self-reported tobacco abstinence, a breath CO 

>5, and self-reported cannabis use (which could increase CO level), tobacco abstinence was 

verified using urine cotinine (ONESCREEN Cotinine Test; http://

www.americanscreeningcorp.com).

2.5 Outcomes.

Primary engagement outcomes included Phase 1 treatment retention defined as clinic 

attendance, and treatment engagement defined by completion of cannabis and tobacco 

computer modules, and initiation and duration of NRT. The primary cannabis outcome was 

the duration of continuous abstinence achieved during Phase 1, assessed using the twice-

weekly observed urine specimens. Primary tobacco outcomes included the percent of 

participants who made at least one self-reported tobacco quit attempt during Phase 1, and 

percent of participants who achieved sustained tobacco abstinence over the final eight weeks 

of Phase 1. Secondary outcomes included: percent of participants who achieved any 

biologically-verified cannabis or tobacco abstinence (>1 negative urine THC/cotinine 

specimen or expired carbon monoxide <5 ppm), percent of participants who achieved 

cannabis abstinence throughout the final four weeks of treatment, reduction in percent days 

of cannabis and tobacco use during treatment relative to baseline, and point-prevalence 

cannabis and tobacco abstinence at the 12-week follow-up assessment.

2.6 Data Analysis

Sociodemographic and baseline drug use characteristics between treatment conditions were 

compared using t-tests for continuous measures and chi-square tests for nominal measures 

(Table 1). The primary cannabis and tobacco abstinence outcomes were analyzed using an 

intent-to-treat approach with missing biological verification data and dropouts treated as a 

positive indicator of cannabis or tobacco use. Longest duration of continuous abstinence 

from cannabis (primary), number of days abstinent from tobacco, and number of tobacco 
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quit attempts (primary) were all zero-inflated and therefore could not be analyzed with 

models that assume continuous, normally distributed outcomes. We therefore analyzed each 

of these outcomes using a zero-inflated Poisson model which provides an odds ratio 

describing the relative likelihood of achieving a zero-response to the outcome in the two 

treatment arms and a ratio of means describing the relative mean of the outcome in the two 

treatment groups. Additionally, several binary outcomes were analyzed via chi-square tests: 

cannabis abstinence in the final 4 weeks, point prevalence abstinence at the end of treatment, 

achievement of at least 50% reduction in days of using cannabis from intake to the final 4 

weeks, and achievement of continuous tobacco abstinence for ≥ 2 consecutive weeks. Phase 

2 outcomes were analyzed using descriptive statistics. Statistical comparisons were not made 

between SEQ Phase 2 and SIM Phase 1 outcomes because of the lack of Phase 2 data due to 

only a 30% participation rate for SEQ during Phase 2. All analyses were performed using 

SAS version 9.4.

3. Results

3.1 Participant Characteristics.

No significant differences by treatment condition were found on participant socio-

demographics or cannabis/tobacco use characteristics (Table 1). Across conditions, the 

sample was 67% male, 64% Caucasian, 18% African-American, and 18% other/multiple 

races, with a mean age of 34. Participants were experienced cannabis users (age of initiation: 

M = 14.5 ± 2.8 years), who generally reported near-daily cannabis use in the 90 days prior to 

intake (M = 82.4 ± 11.0 days) and used cannabis on multiple occasions each day (M = 4.1 

± 2.6). All participants met DSM-IV criteria for either cannabis abuse (4%) or dependence 

(96%). Most of the sample (81%) reported at least one previous cannabis quit attempt lasting 

≥ 7 days.

Participants were experienced tobacco users (age of initiation: M = 14.7 ± 5.5 years). Nearly 

all participants (92%) smoked cigarettes regularly (used on M = 83.5 ± 16.8 of the 90 days 

prior to intake), smoked a mean of 10.0 ± 7.8 cigarettes per day, and had a mean FTND 

score of 3.7 ± 2.6. Forty-two percent reported using other types of tobacco, with the most 

common types being blunts (25%), followed by spliffs (15%) and e-cigarettes (4%). Five 

participants reported exclusive use of tobacco products other than cigarettes (4 used blunts/

spliffs, and 1 used cigarillos). Motivation to quit tobacco appeared high, as participants 

reported a mean of 8.8 (SD= 1.8) on a 0–10 Likert scale assessing motivation to quit 

smoking in the next six months (0 = not at all, 10 = extremely), and 72% had made at least 

one previous tobacco quit attempt.

3.2 Retention and Participation.

Phase 1 participation and retention rates were similar between SIM and SEQ conditions 

(Table 2). No significant differences were observed for attendance at clinic visits, number of 

CUD modules completed, or treatment completion (defined as attending the final visit 

during Phase 1). Sixty-two percent of SIM participants completed at least one TI computer 

module, and 42% initiated NRT; unexpectedly, six SEQ participants (18%) initiated NRT on 

their own during Phase 1.
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Direct comparison of TI participation (Phase 1 for SIM vs. Phase 2 for SEQ) indicated that a 

greater percentage of SIM than SEQ participants engaged with at least one TI computer 

module (62% vs. 24%; χ2(1) = 9.60, p=.002). Note that only 30% of SEQ participants 

initiated Phase 2 treatment, which is when the TI became available to them. Among those 

who engaged with the TI (i.e. completed at least one TI module), no significant differences 

emerged in total number of TI modules completed (M=3.3 (2.3) vs 2.7 (1.8), t(27)=−0.73, 

p=0.47). More SIM (41%) than SEQ (27%: total for Phase 1 and 2) participants initiated 

NRT, but this difference was not significant (χ2(1) = 1.44, p=0.23). Among those who 

initiated NRT, SEQ participants used it for a longer duration [M=33.7 (30.2) vs. 17.1 (19.1) 

days], but this difference was not significant (t(21)=1.61, p=0.12).

3.3 Phase 1 Cannabis Use Outcomes.

Table 3 presents primary and secondary cannabis use outcome data for Phase 1 treatment. 

As hypothesized, no statistically significant differences were observed between treatment 

conditions on any cannabis outcomes; however, the SEQ condition had numerically better 

outcomes on most cannabis outcomes, indicating a need for additional studies. Of note, 

across conditions, abstinence rates were poor compared to prior studies using similar CUD 

interventions.

3.4 Phase 1 Tobacco Use Outcomes.

In contrast to our hypotheses, SIM did not clearly engender better tobacco use outcomes 

than SEQ during Phase 1 (Table 4). No significant differences were observed for percentage 

of participants who made a quit attempt, mean number of quit attempts made, continuous 

weeks abstinence from tobacco during weeks 5–12, or reduction in days of tobacco use.

3.5. Phase 2 SEQ Cannabis and Tobacco Outcomes.

Only 10 of the 33 participants randomized to SEQ initiated Phase 2, which compromised the 

validity of performing statistical comparisons between conditions. Among SEQ participants, 

12% (n=4) provided at least one cannabis negative urine specimen and had a mean total of 

2.4 (SD=4.0) cannabis negative urine specimens. Only one SEQ participant was cannabis 

abstinent at the 24-week follow-up visit. For tobacco, 18% (n=6) reported making one or 

more quit attempts, 6% (n=2) achieved documented tobacco abstinence for ≥ 24 hours 

(verified by CO/cotinine), and one participant was abstinent for at least 2 weeks. Only one 

SEQ participant reported tobacco abstinence at the 24-week follow-up.

4. Discussion

This study is the first to test the efficacy of a simultaneous treatment approach to CUD and 

tobacco use in a randomized controlled trial. Findings provide some support for the 

hypothesis that offering an intervention for tobacco use does not negatively impact cannabis 

outcomes during treatment for CUD. No robust differences in participation, retention or 

cannabis abstinence were observed between the group that received simultaneous treatment 

and the comparison condition that received the same treatment for CUD but no tobacco 

intervention during weeks 1–12. This observation is consistent with findings reported in 

alcohol literature (Cooney et al., 2015; 2017; Kalman et al., 2001, 2010; Nieva et al., 2011; 
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Prochaska et al., 2004; Rohsenow et al., 2017a,b). However, a few non-significant 

differences in cannabis use outcomes during the initial 12 weeks of the study favored the 

SEQ condition, which raises some concern that simultaneous treatment may have 

undermined cannabis use outcomes in some participants. Replication with larger sample 

sizes is needed to ensure that this approach does not negatively impact CUD treatment 

outcome.

There was no indication that addressing tobacco use enhanced cannabis use outcomes during 

the 12-week CUD treatment in this study. Observations from previous studies targeting 

tobacco during treatment for other substance use disorders have produced equivocal 

findings, with most demonstrating either a null or weak effect of targeting tobacco on 

cessation or reduction of other substance use (Cooney et al., 2015; 2017; Prochaska, 2004; 

Rohsenow et al., 2017a,b; Winhusen et al., 2014). The potential for enhancing cannabis 

outcomes in the present study may have been limited by the failure to engender strong 

effects on tobacco cessation suggesting a need to explore more potent or tailored tobacco 

interventions.

Related to this, the majority of participants in the SIM condition engaged in the TI as 

hypothesized, yet, the lack of positive effects of the TI on tobacco quit attempts and 

cessation outcomes was unexpected. Several factors may have contributed to these negative 

findings. First, participants in both conditions were asked about tobacco use and quit 

attempts at intake and at weekly clinic visits, and all participants were provided with a 

tobacco cessation booklet at the initial study visit. Such attention to and monitoring of 

tobacco use may have prompted behavior aimed at reducing tobacco use in SEQ participants 

during Phase 1; indeed, six SEQ participants initiated NRT on their own. Second, CUD 

outpatients may require more potent, tailored or less burdensome tobacco interventions, such 

as varenicline or contingency management to engender enduring tobacco cessation 

outcomes. This would be consistent with literature on intervening with tobacco use among 

patients with other substance use disorders which have effectively used abstinence-

contingent incentives and varenicline to boost rates of tobacco cessation in co-using clinical 

populations (Cooney et al., 2015, 2017; Dunn et al., 2010; Sigmon et al., 2016; Winhusen, et 

al., 2014; Rohsenow et al., 2017a,b).

Unfortunately, evaluation of the SEQ approach was challenging because only 30% of SEQ 

participants engaged in the TI offered during weeks 13–24, which inhibited a direct 

comparison of the impact of the SIM versus SEQ approach on outcomes after all 

participants had received the CUD and TI (week 12 for SIM vs. week 24 for SEQ). The 

observation of poor engagement with the delayed TI is consistent with an early study that 

compared simultaneous and sequential approaches to targeting tobacco use in alcohol use 

disorder patients (Kalman et al. 2001). Participants were not motivated to continue in 

treatment and complete the TI during Phase 2. Note that we did not provide any incentives 

for participation or for tobacco or cannabis abstinence during Phase 2. Participants did have 

remote access to the TI modules and could pick up a 2-week supply of NRT with each visit, 

however, these options were not accessed. Future tests of sequential approaches may need to 

consider motivational incentives and less burdensome approaches to keep participants 

engaged in the treatment process for an extended period of time.
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Tobacco outcomes among the 30% of SEQ participants who initiated the TI in Phase 2 were 

similar to those in the SIM condition; the majority of SEQ participants made at least one 

quit attempt, and enduring tobacco abstinence was rare - only one SEQ participant was 

tobacco abstinent at the end of Phase 2. Note as mentioned above six SEQ participants 

started NRT on their own during Phase 1, and one of these continued into Phase 2 when the 

TI was delivered. Initiating NRT may have been prompted by calls to the Quitline number 

provided in the Clearing the Air booklet which assists with obtaining free NRT.

The general observation that most SIM participants were interested in and initiated the TI 

confirmed our previous observations and provides some reassurance and encouragement to 

clinicians to proactively discuss options for tobacco cessation with CUD patients. Offering a 

tobacco intervention to those interested, either concurrently with or immediately following 

an active CUD would seem to be reasonable and consistent with good SUD practice. 

Providing patients with a choice of when to initiate tobacco treatment would also seem 

prudent based on the limited clinical science in this area.

A few additional limitations of this study warrant mention. One might argue that our 

observations were gleaned from a group not representative of CUD patients who use tobacco 

because our inclusion criteria required indication of at least some motivation to quit (rating 

of ≥ 2 on a 5-point scale assessing interest in quitting in the next 6 months). However, only 6 

of the 146 participants who were screened scored less than 2 on this scale, suggesting that 

the motivation level of the sample was representative of the great majority of those who seek 

CUD treatment and who use tobacco. Second, the inclusion of a wide range of tobacco users 

combined with a relatively small sample size severely limits the generalizability of our 

findings. Heavy and light tobacco users might respond quite differently to the TI that was 

provided, and the interaction between level of tobacco use and level of cannabis use also 

might influence response to the interventions provided in this study.

In summary, this study suggests that there does not appear to be a clear downside to offering 

tobacco interventions, either simultaneously or sequentially, to patients seeking treatment for 

CUD. Such approaches likely increase tobacco quit attempts and efforts to abstain. Larger 

sample sizes, better powered, and more intensive experimental tests of various approaches to 

tobacco cessation in this clinical population are needed to more clearly assess their impact 

on cannabis use outcomes, and to attempt to obtain more potent effects on tobacco 

reduction. Targeting multiple, related health behaviors adds complexity to the treatment 

process, but the potential for increased efficiency and clinical health benefits is likely high 

and warrants continued focus and investigation (Prochaska et al., 2008). That said, it is also 

clear that the CUD population poses a difficult challenge to treatment providers. Although 

we and others have demonstrated the efficacy of behavioral interventions for CUD (Sherman 

and McRae-Clark, 2016; Gates et al., 2016), the majority of CUD patients do not evidence a 

positive response to those interventions. Tobacco use has been one negative predictor of 

outcome in those studies (Moore and Budney, 2001; Peters et al., 2012), and the relatively 

poor cannabis outcomes observed in the present study strongly suggest that identifying 

interventions that can improve cannabis outcomes and engender tobacco cessation should 

continue to be a public health priority.
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Highlights

• Cannabis users are receptive to tobacco interventions during treatment for 

CUD

• Simultaneous treatment did not have robust effects on cannabis or tobacco 

outcomes

• Sequential treatment had high dropout prior to receiving the tobacco 

intervention

• More efficacious tobacco interventions are needed for CUD outpatients
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Figure 1. 
Consort Diagram
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Table 1.

Participant characteristics and substance use at intake

Characteristic SIM (n = 34) SEQ (n = 33) p-value
a

M (SD) or N (%) M (SD) or N (%)

Age 31.7 (11.2) 36.3 (12.2) 0.83

Sex (male) 23 (67.6%) 25 (75.7%) 0.46

Race 0.65

 Caucasian 21 (61.7%) 22 (66.7%)

 Other 13 (38.2%) 11 (33.3%)

Cannabis Use

 Age of Initiation 14.9 (3.0) 14.1 (2.5) 0.21

 % days of Use (past 90) 91.0 (14.6) 92.3 (9.1) 0.51

 Occasions per Day 3.9 (2.5) 4.3 (2.7) 0.61

 Cannabis Dependence 31 (91.2%) 33 (100%) 0.08

Tobacco Use

 Age of Initiation 14.4 (4.4) 14.9 (6.4) 0.73

 Cigarette Users
b 30 (88.2%) 32 (96.9%) 0.17

 % days of use (past 90) 91.6 (20.5) 93.8 (17.0) 0.49

  Cigarettes per day 10.7 (9.7) 9.5 (5.5) 0.54

  FTND 3.4 (2.8) 3.9 (2.4) 0.44

 Use of Other Tobacco 17 (50.0%) 11 (33.3%) 0.17

 Product

  % days of use (past 90) 59.4 (39.2) 78.8 (31.1) 0.18

  Occasions per Day 2.4 (1.4) 3.0 (2.3) 0.40

Motivation to Quit Tobacco 8.8 (1.7) 8.7 (1.9) 0.78

(0–10 pt scale)

a:
t-tests and chi square tests were used to assess group differences.

b:
5 participants (4 SIM, 1 SEQ) reported exclusive use of other tobacco products (i.e. blunts, spliffs, cigarillos).

FTND: Fagerstrom Test of Nicotine Dependence; SEQ: sequential treatment condition; SIM: simultaneous treatment condition.
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