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ABSTRACT

Background: Tobacco cannabis co-use is common and becoming more prevalent. Frequent and heavy users of cannabis may struggle to quit
smoking. Quitlines offer free cessation treatment in the United States and 25% of quitline callers may also be cannabis users. The present paper
describes a randomized pilot study of a tailored intervention for cannabis and cigarette co-users. The intervention combines the quitline smoking
cessation treatment with a motivational enhancement therapy-based cannabis intervention.

Methods: The randomized pilot study was conducted within four state-funded quitlines with quitline coaches as interventionists. 102 quitline callers who were
cannabis and cigarette co-users were randomized to receive treatment as usual (TAU) or the new Quitline Check-Up (QLCU) intervention. Outcomes were
collected 90 days post-randomization. Primary outcomes included feasibility and acceptability of delivering the QLCU in the quitline setting. Secondary
outcomes included 7-day point prevalence tobacco abstinence, past 30-day cannabis use, and Cannabis Use Disorder Identification Test scores.
Results: Study participants were heavy cannabis users, averaging 25 days of use in the past 30; nearly 70% used at a level considered hazardous.
Fidelity ratings indicated coaches were successful at delivering the intervention. Treatment engagement was high for both groups (TAU m = 3.4
calls; QLCU m = 3.6 calls) as was treatment satisfaction. Intent-to-treat quit rates (with survey non-responders classified as smokers) were 28.6% for
the TAU control group and 24.5% for the QLCU group (P = .45).

Discussion: Hazardous cannabis use rates were high in this sample of tobacco cannabis co-users calling quitlines to quit smoking. The intervention
for co-users was acceptable and feasible to deliver. No improvements in tobacco cessation outcomes were observed. Pragmatic intervention
development within a real-world clinical setting can streamline the intervention development process. More research is needed on tobacco

cannabis co-users and who can benefit from a tailored intervention. Registered: ClinicalTrials.gov NCT04737772, February 4, 2021.
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Background
Tobacco use remains the number one cause of premature death
and disease in the United States. In 2021, cigarette smoking
rates among adults in the United States (US) were estimated at
11.5%" and that rate leaves more than 30 million Americans still
at risk for smoking-related diseases and premature death.!
Furthermore, those who continue to smoke are often from
disadvantaged or disparate groups: Groups who continue to
have high rates of smoking include those with behavioral health
conditions and those with other substance use disorders, such as
cannabis use disorder.”™

Cannabis is a widely used psychotropic substance. Although
illegal in the US for many decades, as of 2023 non-medicinal

adult cannabis use has been legalized in 23 states and Wash-
ington DC and a 24th state, Ohio, approved legalization via
ballot initiative in November 2023.* Concurrent with legali-
zation, frequent (daily or near-daily) use and prevalence of
Cannabis Use Disorders (CUD) has increased.’ Recent studies
have shown that, although there is a perception that cannabis is
harmless, use at the level of a CUD is associated with significant
psychosocial and health-related problems similar in scope to
that of alcohol use disorders.’®

Cannabis and tobacco co-use is common and increasing.7
Cigarette dependence is more prevalent among cannabis users:
more than 60% of adults who use cannabis are also cigarette
smokers.” The reverse is also true: rates of cannabis use are
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higher in cigarette smokers than in the overall population and
daily cannabis use is highly correlated with smoking cigarettes.”
Furthermore, longitudinal data suggests cannabis users are more
likely to start smoking cigarettes, continue to smoke over time
(as opposed to quitting), and relapse once quit.’

Epidemiological research suggests that cannabis users,
particularly those with CUD, are less likely to quit smoking over
time.” The literature regarding the impact of cannabis use on
tobacco cessation in the clinical setting (i.e., among those
seeking to quit smoking), however, is less clear. Overall, the
evidence that past 12-month cannabis use impacts planned
tobacco cessation is inconclusive.®1! Rogers, et al'! found that
baseline cannabis use predicted quicker relapse to smoking and a
lower likelihood of being abstinent at follow-up in treatment-
seeking combustible cigarette smokers. Furthermore, several
studies have found that specific subgroups may be more im-
pacted by cannabis use. Daily cannabis use, for example, may
interfere more with smokers’ attempts to quit smoking as
compared to less frequent use.? Factors such as gender may play
a role (with males’ quit attempts more likely to be impacted) and
the purpose of cannabis use may also be important with non-
medical use more likely to interfere with smoking cessation. '3
A recent review concluded that while the evidence is mixed
regarding the impact of cannabis use on tobacco cessation
outcomes, failing to address cannabis in the tobacco treatment
setting could impede tobacco control efforts.'”

Quitlines (QLs) deliver free evidence-based tobacco cessa-
tion services throughout the US. Although data regarding
cannabis use in QL callers is scarce, one evaluation found that
about 25% of QL callers in 3 states/districts with fully legalized
cannabis (Oregon, Alaska, and Washington DC) reported past
30-day cannabis use."* These quitline callers used cannabis on
average 14 days of the past 30 and more than a third of the
sample who used cannabis used 20 or more days/month. The
relationship between cannabis use and cessation outcomes in the
context of tobacco QLs is understudied. One observational
study found that cannabis users, including daily users, par-
ticipating in an insurance-funded QL were equally as likely to
quit smoking as those who only used tobacco.” Another ob-
servational study, however, in the publicly funded New York
Quitline found that cessation rates decreased as frequency of
cannabis use increased.’® The difference in findings between
these two studies could be explained by differences in the
samples: McClure® studied insured adults who were referred to
a commercial QL from primary care. Goodwin et al'’ studied
self-referred callers to a publicly funded QL.

In recent years, clinicians and researchers working with QLs
have developed tailored coaching programs for priority pop-
ulations, including those with behavioral health conditions.®
Tailored QL-based interventions must, of necessity, be brief,
focused, and delivered remotely. To be disseminated, they must
be effective when delivered by QL personnel and any supple-
mental features of the intervention must be accessible to QL
populations who are often low-income.'® As QL callers are

enrolling for tobacco cessation services and not cannabis ces-
sation services, McClure, et al'” suggest the utility of avoiding
an abstinence-only approach and including a reduction in use as
avalid goal (i.e., taking a harm reduction approach to cannabis)
in the context of tobacco cessation treatment.

The purpose of the present study was to develop and test a novel
coaching intervention for cannabis co-users trying to quit smoking
in their state QLs. A randomized pilot study was conducted with
primary outcomes of feasibility of QL delivery and acceptability to
QL participants. Secondary outcomes targeted by the intervention
included tobacco cessation and motivation to change (decrease or
quit) cannabis use. This project also contributes to the literature by
describing cannabis use patterns, including hazardous cannabis use,

in this QL population.

Methods
Study design

This pilot study was a two-arm randomized controlled trial
(RCT) evaluating feasibility, acceptability, and preliminary
tobacco cessation and cannabis outcomes of a novel coaching
intervention for dual tobacco and cannabis users as compared to
QL tobacco cessation treatment as usual (TAU). Individuals
who contacted one of the participating state-funded QLs and
were both smoking cigarettes and using cannabis at the time of
enrollment and who met other study criteria were randomized
to either receive TAU, or the experimental intervention, the
Quitline Check-Up Intervention (QLCU). Outcomes were
collected at 3 months post-randomization.

The Institutional Review Board (IRB) at the Office of
Human Research Affairs (OHRA) through UnitedHealth
Group (UHG) approved the study protocol and documented
and provided oversight for the study. The study was registered
with ClinicalTrials.gov using the identifier NCT04737772, and
described by the CONSORT for reporting of pilot and fea-
sibility trials.””

Setting

QLs are tobacco cessation services available throughout the
United States provided by state health departments to their
residents free of charge. QL services include phone-based
coaching, online support, text messaging, and, in most cases,
free nicotine replacement therapy (NRT). QLs are effective
population-based cessation services, endorsed by US Public
Health Guidelines.?"**> The QLs utilized for this study were
operated by Optum at the time of the study. Optum operated
more than 20 publicly funded QLs and delivered more than
350,000 coaching calls per year.

Participants

Participants in this study were individuals who called to enroll in
one of the four participating state QLs: the Alaska Tobacco
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Quitline, the District of Columbia Quitline, the Oregon To-
bacco Quitline, or the Washington State Quitline. These lo-
cations have legalized medical and non-medical adult (21+)
cannabis use. Recruitment ran from September 16, 2021,
through July 30, 2022. Callers who met the following initial
criteria were offered study screening: (1) Daily cigarette
smoking; (2) ready to quit smoking in the next 30 days; (3) not
pregnant or planning to become pregnant in the next 3 months;
(4) at least 21 years old; (5) English speaking; and (6) did not
report a diagnosis of schizophrenia. Those who met the initial
criteria were given a brief study description (indicating the study
was for those who use cannabis and who smoke cigarettes) and
were invited to be screened for the study. Additional screening
criteria included: (1) smoked at least 5 cigarettes per day; (2)
used cannabis nine or more of the past 30 days; (3) did not use

cannabis solely for medical purposes; (4) consumed cannabis for
its psychoactive and physiological effects; (5) read English; (6)
had regular access to a telephone; (7) were willing to com-
municate over email; (8) and did not have another member in
the household participating in the study. See Figure 1 for the
consort diagram.

Procedures

QL enrollment agents at Optum screened incoming callers for
study eligibility criteria. Eligible participants were then trans-
ferred to a study-trained QL coach who delivered the informed
consent script and collected responses to baseline survey
questions. Following the baseline survey, participants were

randomized to the standard QL TAU or the experimental

Population Assessed for Eligibility (n=7,384)
Incoming callers to the quitlines for Alaska, District of
Columbia, Oregon, and Washington requesting phone-based
coaching intervention

4,350 did not meet criteria to be
offered study screening
(valid QL entry method; used cigarettes
in the past 30 days; smoke cigarettes
every day; ready to quit smoking in the

A 4

next 30 days; not pregnant or planning
to become pregnant in the next 3
months; at least 21 years old; English
speaking; and did not report a diagnosis
of schizophrenia)

3,034 offered screening

2,848 excluded

= 899 did not meet inclusion criteria
(smokes 5+ cigarettes/day; uses
cannabis 9+ days/month; speaks
and reads English; regular access to
a telephone for coaching calls; has
email address for regular study
communication)

A 4

1= 619 met exclusion criteria (all
cannabis use recommended by a
health care professional; does not
consume cannabis for its
psychoactive and physiological
effects; household member in study;
schizophrenia diagnosis)

= 1,291 declined to be screened

107 Randomized

= 39 declined informed consent

v

v

53 assigned to QL TAU Condition
4 did not receive any coaching calls
49 received intervention (ITT analysis group)

53 received intervention (ITT analysis group)

54 assigned to QLCU Condition
1 withdrew from participation

A 4

A 4

34 assessed at 3-months
15 lost to follow-up

38 assessed at 3-months
15 lost to follow-up

Figure 1. Consort diagram.
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treatment (QLCU). Randomization occurred via the Optum
software system pulling numbers from random number tables
generated by the research team using the web-based generator,
Research Randomizer.?> Randomization was stratified by state
and gender to achieve a similar proportion of males and females/
nonbinary from each state into each treatment group. Partic-
ipants were blind to their intervention condition, although they
were aware that two different treatments were being offered.

Study-trained coaches provided the experimental interven-
tion to participants or transferred participants to a non-study
coach to provide TAU. Three months post-enrollment, par-
ticipants received an email with a link to the web-based follow-
up survey. For those who did not complete the online survey
after two email reminders, an external survey group (blinded to
treatment condition) attempted to reach the participant by
phone to complete the survey. Those who reported seven-day
tobacco abstinence were sent saliva test kits to test for the
presence of cotinine, a nicotine metabolite. Participants sent the
study team a picture of the result via email and also indicated
whether or not they were using NRT at the time of the test.

Participants received a $30 gift card after completing the
baseline survey and the first coaching call, a $20 gift card
following the second coaching call, and a $50 gift card for the
outcome survey. Participants who were abstinent from smoking
tobacco at follow-up received a $20 gift card after completing
biochemical verification.

Interventions

The standard quitline treatment as usual (TAU). TAU included
5 proactive telephone coaching sessions (4 sessions for Oregon)
with supplemental support delivered via text automated mes-
saging and web-based information (see Table 1). All partici-
pating state QLs provided free nicotine replacement therapy
(NRT), ranging from 2 weeks (Alaska and Washington DC) to
8 weeks (Oregon). Participants could also call into the QL for
additional coach support. QL calls last 10-20 minutes on av-
erage and occur on the participant’s schedule (typically every 1-
2 weeks). Coaches discussed participant’s tobacco use and
dependence, prior quit attempts and successes, use of cessation
medications, reasons for quitting, motivation, self-efficacy, and
social support. In the first call, coaches worked with participants
on a tailored treatment plan, established a date for quitting
tobacco, discussed appropriate use of medications (e.g., NRT),
and skills and strategies to cope with urges and cravings.
Coaches briefly discussed social support and stimulus control
strategies (i.e., “tobacco proofing”) in call 1. In follow-up calls,
coaches further discussed behavioral skills and coping strategies
shown to help participants quit and stay quit (e.g., tobacco
proofing, using medications, avoiding situations that trigger
tobacco use, engaging in distracting activities, and managing
stress).

The QL TAU is grounded in social cognitive theory,**
incorporating the strategies for effective tobacco dependence

treatment outlined in the U.S. Public Health Service Clinical
Practice Guideline.?" Each call is designed to provide practical
expert support to help participants develop problem-solving and
coping skills, secure social support, and design a plan for
successful cessation and long-term abstinence.

Quitline Check-Up Intervention (QLCU). The QLCU inter-
vention was developed as part of the current research. The
QLCU was based on the Marijuana Check-Up Intervention
(MJCU) which was originally developed for non-treatment
seeking cannabis users and was based on Motivational En-
hancement Therapy (MET).>> MET is a variation of moti-
vational interviewing (MI) that includes an assessment of
substance use patterns and problems and the provision of
personalized feedback. In the QLCU, cannabis counseling was
integrated and delivered simultaneously with QL tobacco
cessation coaching (see Table 1). The intervention aimed to
increase awareness of cannabis use as a risk factor for a tobacco
quit, understanding of the relationship (if any) between use of
cannabis and tobacco, and cannabis-related problems. In each
coaching call, cannabis use patterns and modalities (i.e., eat,
smoke, vape, dab, etc.), motivation to change, and cannabis
goals (quit, reduce, or maintain level of use) were assessed. In
addition, participants were asked what observations they had
made on the relationship between their cannabis and tobacco
use. In call 1, participants were provided with research-derived
education on the risks of cannabis use during a tobacco quit. For
example, heavy or frequent cannabis use may be associated with
a less successful tobacco quit,'” that cannabis use could increase
tobacco cravings if substances are habitually used together,”®
and intoxication from cannabis (or other substances) could
decrease inhibitions and make it less likely to maintain a
tobacco-free goal.

Participants received a Personalized Feedback Report
(PFR) via email and standard mail, which was reviewed
during call 2. The PFR was generated individually for each
participant based on their baseline cannabis and tobacco
assessment data. Areas of feedback incorporated normative
data comparing use of tobacco or cannabis with that of other
adults in the United States, summaries of the participant’s
recent patterns of use, associated problems, and readiness
rulers (assessing motivation to change). The PFR was re-
viewed with the coach utilizing motivational interviewing
(MI) strategies throughout. MI techniques included open-
ended questions, reflective listening, affirmation, support of
autonomy, and selective reinforcement of participants’
statements that favor change.27 Coaches assessed each
participant’s behavior-change goals, self-efficacy, and mo-
tivation, and helped build a plan to enhance the ability to
quit tobacco and achieve their goals regarding cannabis use.

Calls 3, 4 & 5 continued to focus on smoking cessation with
an assessment of cannabis use and its impact on the tobacco
quit. Participants were encouraged to set a cannabis goal for
each call. Goals could be to reduce cannabis, quit cannabis, stay
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the same on cannabis use, or observe the interaction between
cannabis use and tobacco cravings.

Coach training. Four tobacco cessation quit coaches delivered
the QLCU intervention to study participants. All QL coaches
receive 150 hours of tobacco cessation treatment training and
get ongoing supervision and feedback as part of their em-
ployment at the QL. The four study coaches had previous
training in research procedures and human subjects protection
protocols and received 8 hours of study-specific training, in-
cluding education about cannabis, motivational interviewing
techniques, tailored behavioral support strategies, and specific
methods of reviewing the PFR. In addition, coaches provided
the study intervention to 10 participants in a proof-of-concept

study before the randomized pilot, receiving individualized
teedback on their calls from Drs. Walker and Carpenter.

Measures

Treatment acceptability: Treatment satisfaction. Treatment ac-
ceptability and feasibility were the primary outcomes of this
pilot study. Treatment satisfaction questions asked at follow-up
included overall satisfaction with the QL, QL coach knowledge,
ifa tailored quit plan was developed, coach availability, timing of
calls, and if the NRT was received. QLCU participants were
also asked questions about their experience with the person-
alized feedback report and opinions about how talking about
cannabis use influenced quitting tobacco. The program satis-
faction scale was tailored for this study and based on previously
used treatment satisfaction scales used in the quitline set'fing.16
Treatment Engagement. Each coaching call completed was
recorded by the call system and included both outgoing program
calls and calls initiated by participants for additional support.

Feasibility: Treatment fidelity. Feasibility was measured by the
ability of QL coaches to deliver the intervention as intended.
The study team aimed to review at least 20% of experimental
participants’ calls and 5% of control participants’ calls to ensure
fidelity to the treatment condition. Fidelity measures were
developed by the study team, pilot-tested in the 10-person
proof-of-concept study, and then revised for the current ran-
domized study. Experimental calls were reviewed for six call
elements: (1) call introduction and purpose; (2) explore phase
including assessing cannabis use, brief education about cannabis
as a barrier to quitting tobacco, assessing cannabis as a barrier to
quitting tobacco, and review of the PFR (2nd call only); (3)
insight phase including a strategic summary of cannabis use and
perceived impact on tobacco quit, (4) action planning phase
including setting a cannabis goal; (5) call closing phase involving
an action step review and next steps in the program; and (6) use
of motivational interviewing techniques when discussing can-
nabis by using open-ended questions, reflections (especially
around change talk), affirmations/autonomy support, and
summaries throughout the call. Control group calls were

monitored for cannabis references and discussions to ensure that

QLCU protocols were not being used.

Tobacco measures: Tobacco use. 'Tobacco use was measured during
the QL enrollment process, baseline survey, and during the out-
comes survey. T'ype of tobacco used, time of first use, and cigarettes
per day used were asked during the enrollment call. Tobacco
cessation was a secondary outcome and was measured by self-
reported 7-day tobacco point prevalence abstinence (ppa) on the 3-
month outcome survey. The outcome survey questions also in-
cluded last time tobacco was used and cigarettes per day if not quit.
Tobacco use questions were based on those in the North American
Quitline Consortium’s Minimal Dataset recommendations.”®
Cessation medication. Participants answered questions about
cessation medication use during the outcome survey, including type
of medication used, if any were used in combination, and if any were
currently being used. Biochemical verification of tobacco absti-
nence. If a participant reported 7-day ppa during the outcome
survey, a biochemical verification test (saliva test strip) for cotinine (a
nicotine metabolite) was mailed along with instructions for use and
submission of results to study personnel (NicoTests©). Participants
were instructed to email a picture of their test result along with an
included sheet of paper that included their study ID and a question
regarding NRT use. At 3 months post-randomization, it was
expected that participants would be continuing to use NRT which
would cause a positive test result. The purpose of including this
biochemical verification was to pilot-test these procedures.

Cannabis use and related problems. Cannabis use was assessed at
eligibility, baseline, and follow-up. Questions included methods
and reasons for use, days of use per month, and attitudes about
quitting or reducing cannabis. On the outcomes survey,
questions about cannabis use included time of last use, number
of days used cannabis in the past 30 days, attitudes towards
quitting and reducing use, quit goals, and cannabis use impacts
on tobacco quit. Both the baseline and outcome surveys used the
Cannabis Use Disorder Identification Test (CUDIT),?’ a brief,
eight-item screening measure used as a tool to identify prob-
lematic cannabis use. Scores above 8 indicate hazardous can-
nabis use (i.e., use that could put the person or others at risk such
as driving under the influence) and scores 13 or above indicate a
need for further screening for a Cannabis Use Disorder.

Psychosocial functioning and substance use. Brief screening tools
were used at baseline for depression, anxiety, and stress: the 2-item
Patient Health Questionnaire (PHQ-2),%° the Generalized Anxiety
Disorder 2-item (GAD-2),*! and the 4-item Perceived Stress Scale
(PSS-4),% respectively. Alcohol use and other illicit drug use were

assessed with validated single-item screeners.****

Data analysis

We used summary statistics (means and proportions) with
confidence intervals (Cls), standard errors (SE), and graphical
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displays (histograms, pie charts, Box plots, etc.), as appropriate, to
describe participant self-reported demographic characteristics, use
of tobacco and cannabis, and other tobacco and cannabis variables
measured at baseline and/or at each coaching call and at 3-months.
We used Fisher’s exact tests, t-tests, and Wilcoxon rank sum tests
to compare intervention and control groups. Comparisons in-
cluded mean number of calls completed, mean satisfaction ratings,
mean change in cigarettes per day (CPD), and mean change in
days of cannabis use. We also compared groups on changes over
time in other cannabis measures, including hazardous cannabis use.
We addressed the effect of missing values on estimated smoking
cessation rates using sensitivity analyses for outcome measures: (1)
we analyzed responders only, and (2) we imputed missing tobacco
use as ‘smoking’.

Results

Participant demographics, mental health screening scores, and to-
bacco and cannabis use behaviors are shown in Table 2. Participants
were 50% (n = 51), female, averaged 51.7 years of age (SD = 13.6),
and were 85% (n = 87) heterosexual, 98% (n = 100) non-Hispanic,
and 74% (n = 75) White. Thirty-four (33%) participants screened
positive for depression (PHQ-2 score of 3+), and 33% (n = 34)
screened positive for anxiety (GAD-2 score of 3+). Participants
averaged a perceived stress score of 6.2 (SD = 3.2) on the 16-point
PSS-4 scale. The TAU control group had more participants who
screened positive for depression (41% [n = 20]; 26% [n = 14]
QLCU) and anxiety (41% [n = 20]; 26% [n = 14] QLCU) and had a
higher average score of perceived stress (6.8 [SD = 3.5]; 5.7 [SD =
2.7] QLCU), but these differences were not statistically significant.

Table 2. Participant Demographics, Mental Health Conditions, and Tobacco and Cannabis Use Behaviors at Study Enroliment (N = 102).

TOTAL (N = 102)

QUITLINE TREATMENT AS USUAL (TAU) QUITLINE CHECK-UP INTERVENTION (QLCU)

(N = 49) (N = 53)

Gender

Female 51 (50.0%) 25 (51.0%) 26 (49.1%)

Male 51 (50.0%) 24 (49.0%) 27 (50.9%)
Age; mean (SD) 51.7 (13.6) 50.4 (14.3) 52.9 (13.0)
Sexuality

Heterosexual 87 (85.3%) 41 (83.7%) 46 (86.8%)

Gay or lesbian 5 (4.9%) 2 (4.1%) 3 (5.7%)

Bisexual or pansexual 4 (3.9%) 2 (4.1%) 2 (3.8%)

Something else 1 (1.0%) 0 (0%) 1 (1.9%)

Did not respond/Refused 5 (4.9%) 4 (8.2%) 1(1.9%)
Ethnicity

Non-hispanic 100 (98.0%) 49 (100%) 51 (96.2%)

Hispanic 2 (2.0%) 0 (0%) 2 (3.8%)
Race

American Indian or Alaskan Native 2 (2.0%) 1 (2.0%) 1 (1.9%)

Native Hawaiian or Pacific Islander 1 (1.0%) 1 (2.0%) 0 (0%)

Black or African American 16 (15.7%) 7 (14.3%) 9 (17.0%)

White 75 (73.5%) 37 (75.5%) 38 (71.7%)

More than one race 8 (7.8%) 3 (6.1%) 5 (9.4%)

Mental health screenings

20 (40.8%)
20 (40.8%)

14 (26.4%)
14 (26.4%)

Positive screening for depression (PHQ-2, score of 3+) 34 (33.3%)

Positive screening for anxiety (GAD-2, score of 3+) 34 (33.3%)

Perceived stress; mean (SD)

(PSS-4, score out of 16 points) 6.2 (3.2) 6.8 (3.5) 5.7 (2.7)
Tobacco use and behavior
Cigarettes per day; mean (SD) 16.3 (7.7) 17.4 (8.1) 15.2 (7.2)
Time to first cigarette use
Within 5 minutes 34 (33.3%) 14 (28.6%) 20 (37.7%)
6-30 minutes 48 (47.1%) 26 (53.1%) 22 (41.5%)
31-60 minutes 13 (12.7%) 7 (14.3%) 6 (11.3%)
More than 60 minutes 7 (6.9%) 2 (4.1%) 5 (9.4%)
Cannabis use, behavior, and readiness to change
Days of use within last 30 days; mean (SD) 24.8 (7.1) 25.7 (6 ( 8) 24.0 (7.4)
Daily use (20+ days in last 30 Days) 80 (78.4%) 1(83.7%) 39 (73.6%)
Cannabis Use Disorder Identification Test (CUDIT) score (range 0-22); mean (SD) 10.1 (4.7) 10.2 ( 9) 10.1 (4 4)
Hazardous cannabis use (CUDIT, score of 8+) 70 (68.6%) 3 (67.3%) 7 (69.8%)
Readiness to quit cannabis (1-10 scale, 10 = very ready); mean (SD) 3.3(3.2) 4 (3.2) (3 2)
Readiness to reduce cannabis use (1-10 scale; 10 = very ready); mean (SD) 4.2 (3.3) 2 (3.3) 1(3.3)
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Table 3. Treatment Satisfaction Outcomes at 3 Months After Study Enrollment (n = 71).

TOTAL SAMPLE (3-MONTH QUITLINE
SURVEY RESPONDENTS: N TREATMENT AS
=71) USUAL (TAU) (3-

QUITLINE CHECK-UP
INTERVENTION (QLCU) (3-
MONTH RESPONDENTS: N =

MONTH SURVEY 37)

RESPONDENTS: N =
34)

95% ClI % 95% CI 95% ClI

Overall satisfaction with quitline

Somewhat satisfied or higher 81.7 [72.7, 90.7]
Likely to recommend quitline to others trying to quit smoking
Somewhat likely or higher 90.0 [82.9, 97.1]

Quit coaches listened to me and were responsive to questions

Somewhat agree or higher 87.3 [79.5, 95.1]
Quit coaches were knowledgeable about cannabis
Somewhat agree or higher 56.3 [44.7, 67.9]

Quit coaches were knowledgeable about quitting smoking
Somewhat agree or higher 84.5 [76.3, 92.7]
Program helped me develop a plan for quitting smoking
Somewhat agree or higher 74.3 [64.1, 84.5]
Quit coaches were available at times that were convenient

Somewhat agree or higher 69.1 [568.3, 79.9]

Talking about cannabis helped me quit or try to quit tobacco1

Somewhat agree or higher 37.8 (14/37) [22.1, 53.5]

Talking about cannabis got in the way and made it harder for me to quit smoking®

Somewhat agree or higher 21.6 (8/37) [8.3, 34.9]

| Set a goal to quit or cut down on my cannabis use during the coaching program?®

Somewhat agree or higher 43.2 (16/37) [27.3, 59.1]

824  [69.5, 95.3] 81.1 [68.6, 93.6] 97
91.0  [81.4100.0] 89.0 [79.0, 99.0] 90
853  [73.3,97.3] 89.2 [79.2, 99.2] 98
412 [24.7,57.7] 70.2 [55.5, 84.9] 052
765  [62.2, 90.8] 91.9 [83.8100.0] 83
676  [51.9,83.3] 78.4 [65.1,91.7] 31
735  [58.8, 88.2] 59.5 [43.6, 75.4] 16
N/A N/A 37.8 (14/37)  [22.1, 53.5] N/A
N/A N/A 21.6 (8/37) 8.3, 34.9] N/A
N/A N/A 432 (16/37)  [27.3, 59.1] N/A

%ltems were asked only of Quitline Check-Up Intervention (QLCU) participants at 3-month survey.

Tobacco and cannabis use behaviors at baseline (including
cigarettes per day, time to first use, and days of cannabis use
per month) did not significantly differ between groups. The
average number of cigarettes smoked per day was 16.3 (SD =
7.7). Both groups had a high frequency of cannabis use,
averaging 24.8 days of use in the past 30. The most common
method of cannabis use was smoking (89%), followed by
eating (40%). Most (78%; n = 80) participants were daily
users (defined as 20 or more days per month by the US
National Survey on Drug Use and Health), with the TAU
group having slightly more daily users than the QLCU group
(84% [n = 41] and 74% [n = 39], respectively). Participants
averaged a score of 10.1 (SD = 4.7) on the Cannabis Use
Disorder Identification Test (CUDIT), and 69% (n = 70)
had a score of 8 or more, indicating hazardous cannabis use

(67% [n = 33] TAU; 70% [n = 37] QLCU).

Primary study outcomes were feasibility and acceptability

Feasibility was measured by assessing the degree to which the
QLCU intervention could be delivered in the QL setting by QL
coaches. 58 of 166 (35%) of QLCU coaching calls were scored
for fidelity by study investigators (Walker, Berlin, and Car-
penter) and 47 (81%) of those achieved a passing score which
was considered sufficient. In addition, (9%) of control condition
calls were listened to for possible contamination. None of those
calls contained elements of the QLCU intervention, although 4
(36%) of them had minor reference to cannabis (likely due to the
extensive cannabis assessment given to participants at baseline).

Program acceptability was measured through QL engage-
ment and satisfaction items. The primary method of assessing
QL engagement is by the number of coaching calls each par-
ticipant completes. Counting both outgoing program calls and
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any incoming support calls, the control group averaged 3.4 calls
(SD = 1.8) and QLCU participants averaged 3.6 (SD = 1.5).
Overall QL satisfaction did not differ between groups (see
Table 3): 82% of those who completed the outcome survey (n =
58) of participants were satisfied with the QL, and 90% (n = 64)
would recommend it to others. Participants also gave similar
ratings to quit coaches’ listening and responsiveness (87% [n =
62] satisfied). Ratings differed for coaches’ knowledge about
cannabis (41% TAU [n = 14] vs 70% [n = 26] QLCU),
knowledge about quitting smoking (77% [n = 26] TAU vs 92%
[n = 34] QLCU); whether coaches helped the participant
develop a plan to quit (68% [n = 23] TAU, vs 78% [n = 29]
QLCU); and if coaches were available at convenient times (74%
[n =26] TAU vs 60% [n = 22] QLCU), but not significantly.
Within the QLCU group, most (75%; n = 28) were able to
see their personal feedback report sent via email and mail, 70%
(n = 26) had it available when talking to a quit coach, and 63%
(n = 23) agreed the report was helpful. However, only 38% (n =
14) of those in the QLCU group agreed with the premise of the
intervention: that talking about cannabis use helped with their
tobacco quit. A minority (22%; n = 8) agreed that talking about
cannabis made it harder to quit smoking. Less than half (43%;
n = 16) reported setting a goal to quit or cut down on their
cannabis use despite most being daily cannabis users.
Secondary outcomes in Table 4 include both self-reported
respondent and intent-to-treat (assuming missing = smoking)
7dpp tobacco cessation rates. 70% (n = 72) of all participants
responded to the outcome survey (69% [n = 34] TAU, 72% [n =
38] QLCU group). No significant differences were found

concerning tobacco quit rates given the study was not suffi-
ciently powered to detect those differences. Respondent quit
rates were 41% (n = 14) for the TAU and 34% (n = 13) for
QLCU (P =.71), and intent-to-treat (missing = smoking) quit
rates were 29% (n ) for the TAU and 25% (n = 13) for QL.CU
(P = .45). At the follow-up survey, last 30 days of cannabis use
decreased by an average of 3 days for the TAU and 3.8 days for
QLCU, while cigarettes per day decreased by an average of 7.9
and 7.0 for TAU and QLCU, respectively. Figure 2 illustrates
the change in the number of participants who were classified as
hazardous cannabis use (CUDIT score of 8+) at baseline to
90 days after study enrollment (n = 72). Twenty-two partici-
pants (65%) in the TAU control group who responded to the
tollow-up survey indicated hazardous cannabis use at baseline,
slightly decreasing to 21 participants (62%) at 90 days after
study enrollment. Among respondents to the follow-up survey
in the QLCU group, 28 participants (74%) indicated hazardous
cannabis use at baseline, decreasing to 19 participants (50%) at
90 days after study enrollment. None of these differences in
cannabis use were statistically significant.

Twenty-seven participants reported being quit from tobacco
at their follow-up and were mailed a cotinine test kit. Ten of
those participants returned results via an emailed photo of their
results strip (37%; 7 from the QLCU group; 3 from the TAU
control group). Seven of the ten participants returned pictures
showing a negative result, confirming their quit. Two returned a
picture of a positive cotinine test and reported continued NRT
use. One returned a picture of a positive cotinine test and did not
answer the question concerning NRT use.

Table 4. Participant Tobacco and Cannabis Use and Behaviors, Self-Reported 7-Day Point Prevalence Smoking Cessation Outcomes at 3 Months After

Study Enroliment (n = 72).

Tobacco use and behaviors

Cigarettes per day®, among respondents

Time to first use (within 5 mins)?, among respondents

Cannabis use, behaviors, and readiness to change

Days of use within last 30 days, among respondents

Daily use (20+ days in last 30 Days), among respondents

Cannabis use disorder identification test score (range 0-22); among respondents
Hazardous cannabis use (CUDIT, score of 8+); among respondents

Readiness to quit cannabis (1-10 scale, 10 = very ready)

Readiness to reduce cannabis use (1-10 scale, 10 = very ready)

TOTAL SAMPLE (3-MONTH
SURVEY RESPONDENTS: N
=72)

95% CI

Smoking status at 3-month survey (intent-to-treat analysis, missing response imputed as continued smoking)

Smoking abstinent 7+ days

Smoking status at 3-month survey (3-month survey respondents)

Smoking abstinent 7+ days, among respondents

QUITLINE TREATMENT AS
USUAL (TAU) (3-MONTH
SURVEY RESPONDENTS: N

=34)

o
%

QUITLINE CHECK-UP
INTERVENTION (QLCU) (3-
MONTH RESPONDENTS: N
)

%o 95% Cl

P-VALUE

9.0 (4.9) (n = 46 9.1 (5.2) (=20 9.0 (4.7) (n=26 .95
respondents) respondents) respondents)

29.8 (14/47)  [16.7,42.9] 30.0 (6/20)  [10.0,50.0] 29.6 (8/27) [12.4,46.8] .99

21.1 (11.1) 23.2 (10.0) 19.1 (11.8) 50

65.7 [54.7, 76.7] 73.5 [58.8, 88.2] 58.3 [42.6,74.0] .79

8.1 (4.0) 8.9 (4.1) 7.4 (3.1) .86

55.6 [44.2, 67.0] 61.7 [45.2, 78.2] 50.0 [34.1,65.9] .13

3.1 (3.1) 3.3 (3.4) 2.9 (2.9) 91

4.3 (3.5) 4.0 (3.5) 4.5 (3.6) .92

26.5(27/102) [17.9,35.1] 286 (14/49) [15.9,41.3] 255 (13/53) [13.9,37.1] .45

375 [26.3, 48.7] 412 [24.7, 57.7] 34.2 [19.1,49.3] .71

ltem asked only among those who reported continued smoking at 3-month survey.

Note: Means and standard deviations are reported unless otherwise noted.
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Figure 2. Number of participants reporting hazardous cannabis use (cannabis use disorder identification test — score 8+) at baseline to 3 Months after study

enrollment (n = 72).

Discussion

This randomized pilot study aimed to evaluate the feasibility
and acceptability of a coaching intervention for tobacco cannabis
co-users trying to quit smoking in the context of publicly funded
tobacco QLs. This appears to be the first QL-based inter-
vention targeting two substances (although tobacco remains the
primary focus of treatment). QL callers are interested in quitting
tobacco and are not necessarily thinking about their cannabis
use when they enroll in QL services. Thus, a motivational
enhancement approach to discussing cannabis use seemed
appropriate. This new intervention was primarily aimed at
assessing and discussing cannabis use patterns and highlighting
those use habits with a negative impact on tobacco cessation
goals. A secondary goal was to highlight problems related to
cannabis use and provide feedback on comparing participants’
use patterns to national norms, increasing motivation to de-
crease or quit cannabis.

This brief intervention was feasible to deliver using QL
coaches who were provided modest amounts of training and
supervision. Overall, participants were engaged with QL calls
and were satisfied with the program, suggesting acceptability of
integrating the intervention within state tobacco QLs. How-
ever, three-month results did not show any benefit to tobacco
cessation from the intervention. The intervention was very brief
and had to fit into the constraints of the publicly funded state
QL format with calls averaging around 12 minutes. Only a
minority of participants agreed with the premise of the inter-
vention, that talking about cannabis use patterns might help
them quit smoking. Given the low level of readiness to quit or
reduce cannabis use at baseline, education about how cannabis
use could interfere with quitting tobacco could have decreased
self-efficacy. There is no evidence from this study that this type
of discussion is helpful to co-users in general for increasing

cessation rates. Discussing cannabis use to increase tobacco
cessation rates was a novel concept but may not increase ces-
sation rates over and above a robust cessation program such as a
QL program including multiple coaching calls and NRT.

Although only 9 days of cannabis use in the past 30 days was
required to participate in the study, the average for the sample
was 25 days of cannabis use in the past 30. Additionally, two-
thirds of the sample reported hazardous cannabis use (defined as
a score of 8 or higher on the CUDIT), which was higher than
expected. All four of the participating quitlines were in locations
with fully legalized cannabis use. Rates of cannabis use disorders
have been reported to be increasing over time,* particularly in
locations with fully legalized cannabis.*®

Although this study was not powered to detect between-
group differences in cannabis outcomes, the experimental in-
tervention group did show some improvements in cannabis
measures compared to the control group. It is difficult to
measure cannabis use and days per month is a relatively crude
indicator of use. However, participants in the QLCU groups
decreased not only days per month of use, but there were also
tewer daily users at follow up and the number of hazardous users
decreased. While not statistically significant, results indicate the
experimental intervention may have a clinical impact on de-
creasing hazardous cannabis use. These results need to be
replicated in a larger study The amount of time in the inter-
vention spent on discussing cannabis use was quite brief and
evidence-based components of the MJCU had to be condensed
or removed to fit into the QL format. A more robust version of
the intervention may see more impact on cannabis use.

This study recruited those who reported using cannabis by
any method. In our clinical work with the participants, we
noticed that those who exclusively used edible cannabis ap-
peared a poorer fit for the intervention and did not want to
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spend time discussing use. Edible-only users may be less likely
to use cannabis in a way that affects tobacco use or smoking
cessation.”” On the other hand, smoking both cannabis and
tobacco may increase risk as co-routes of administration, which
may mean that each one serves as a cue or increases cravings for
the other.>® In addition to method of administration, reasons for
use may also impact the need for an intervention like the one
piloted here. For example, cannabis used specifically for sleep or
nausea may be less likely to interfere with smoking cessation. In
this pilot study, those who had a medical professional autho-
rizing their cannabis use (and who did not report any non-
medical use) were not included in the study. However, even
when not authorized by a medical provider, some people may
only use cannabis for a specific purpose. This study and future
larger studies will shed light on who may need a tailored
intervention.

Tailored QL interventions have been developed for other
sub-groups of smokers, including for those with behavioral
health conditions'® and dual e-cigarette/conventional cigarette
users.”” Behavioral interventions are not often developed with

40 and

practical dissemination in mind. Collins and colleagues
others advise balancing intervention effectiveness with inter-
vention affordability, scalability, and efficiency (EASE model).
When interventions are developed with the end goal in mind
(i-e., dissemination via the QL with QL coaches as part of a state
funded QL program), they are more likely to meet criteria
needed for a sustainable intervention (e.g., able to be delivered
by QL coaches, brief, lower cost, acceptable to QL callers).
However, this model has some limitations as discussed below.

The setting of the QL was both a strength and a limitation.
While priming the intervention for dissemination, the inter-
vention was of necessity very brief and conducted by tobacco
quit coaches. It is unclear if a more intensive intervention
conducted by treatment providers with more expertise in
cannabis and in conducting motivational interventions might
have different results. Similarly, as time was taken out of the
tobacco intervention to include cannabis content, this could
have diminished the impact of the intervention on tobacco
cessation. Third, inclusion criteria for this study did not require
participants to desire to change their cannabis use. In fact,
readiness to change cannabis use was very low in both groups.
As noted during call review, a few participants in the QLCU
group were defensive about their cannabis use which may have
impaired the coaches’ ability to deliver the best tobacco in-
tervention to those participants. Limiting this study to those
open to changing their cannabis use may have had different
results.

In conclusion, callers to QLs in four states with legalized
cannabis who met criteria for a pilot study for cannabis tobacco
co-users had high rates of daily cannabis use and low readiness
to change their cannabis use. A brief motivational intervention
integrated into a tobacco QL did not increase tobacco quit rates
for cannabis co-users over and above the standard QL with
nicotine replacement provided by the state, although it appeared

feasible and acceptable overall to QL participants. There was
some promise that hazardous cannabis users who received the
motivational intervention may moderate their use, although this
was not statistically significant and needs to be replicated in a
larger study. As more states fully legalize cannabis use, there
may be a need for a similar coaching intervention for hazardous
cannabis use.

Acknowledgements

We gratefully acknowledge the Alaska, Washington, Oregon,
and District of Columbia Departments of Health and Quitlines
for agreeing to participate in this research. We acknowledge our
study trained quit coaches for their excellent work. We also
acknowledge Lyndsay Miles and Johnathan Hsu for their ex-
cellent work on the intervention development and proof-of-
concept study.

Author contributions

KC, DW and BC conceived of the presented study. KC, DW,
KM and HB drafted the manuscript. HB and KM developed
tables and figures. KC, DW, BC and ES developed the ex-
perimental intervention. HJ designed the analysis and KM
conducted the analyses. All authors provided critical feedback
and contributed to the final manuscript.

REFERENCES

1. Cornelius ME, Loretan CG, Jamal A, et al. Tobacco product use among adults -
United States, 2021. MMWR Morb Mortal Wkly Rep. 2023;72(18):475-483. doi:10.
15585/mmwr.mm7218al.

2. Prochaska JJ, Das S, Young-Wolft KC. Smoking, mental illness, and public health.
Annu Rev Publ Health. 2017;38(1):165-185. doi:10.1146/annurev-publhealth-
031816-044618.

3. Lipari RN. Key Substance Use and Mental Health Indicators in the United States:
Results from the 2019 National Survey on Drug Use and Health. Florida: Florida
International University; 2019.

4. Alas HDJE, Hansen C. Where is Marijuana legal? A guide to Marijuana legali-
zation. Where is Marijuana Legal? A Guide to Marijuana Legalization. Published
November 8, 2023: https://www.usnews.com/news/best-states/articles/where-is-
marijuana-legal-a-guide-to-marijuana-legalization

5. Cerddi M, Mauro C, Hamilton A, et al. Association between recreational Marijuana
legalization in the United States and changes in Marijuana use and cannabis use
disorder from 2008 to 2016. JAMA Psychiatr. 2020,77(2):165-171. doi:10.1001/
jamapsychiatry.2019.3254.

6. Gutkind S, Fink DS, Shmulewitz D, Stohl M, Hasin D. Psychosocial and health
problems associated with alcohol use disorder and cannabis use disorder in U.S.
adults. Drug Alcohol Depend. 2021;229:109137. doi:10.1016/j.drugalcdep.2021.
109137.

7. Weinberger AH, Dierker L, Zhu J, Levin J, Goodwin RD. Cigarette dependence is more
prevalent and increasing among US adolescents and adults who use cannabis, 2002-2019.
Tobac Control. 2023;4:443-449. doi:10.1136/tobaccocontrol-2021-056723.

8. Goodwin RD, Pacek LR, Copeland J, et al. Trends in daily cannabis use among
cigarette smokers: United States, 2002-2014. 4JPH (Am ] Public Health). 2018;
108(1):137-142. doi:10.2105/ajph.2017.304050.

9. Weinberger AH, Delnevo CD, Wyka K, et al. Cannabis use is associated with increased
risk of cigarette smoking initiation, persistence, and relapse among adults in the United
States. Nicotine Tob Res. 2020;22(8):1404-1408. doi:10.1093/ntr/ntz085.

10.  Goodwin RD. Impact of cannabis use on nicotine and tobacco use outcomes.
Nicotine Tob Res. 2020;22(8):1257-1259. doi:10.1093/ntr/ntaa096.

11.  Rogers AH, Shepherd JM, Buckner JD, et al. Current cannabis use and smoking
cessation among treatment seeking combustible smokers. Drug Alcohol Depend.
2020;209:107928. doi: 10.1016/j.drugalcdep.2020.107928.

12.  McClure EA, Baker NL, Hood CO, et al. Cannabis and alcohol Co-use in a
smoking cessation pharmacotherapy trial for adolescents and emerging adults.
Nicotine Tob Res. 2020;22(8):1374-1382. doi:10.1093/ntr/ntz170.


https://doi.org/10.15585/mmwr.mm7218a1
https://doi.org/10.15585/mmwr.mm7218a1
https://doi.org/10.1146/annurev-publhealth-031816-044618
https://doi.org/10.1146/annurev-publhealth-031816-044618
https://www.usnews.com/news/best-states/articles/where-is-marijuana-legal-a-guide-to-marijuana-legalization
https://www.usnews.com/news/best-states/articles/where-is-marijuana-legal-a-guide-to-marijuana-legalization
https://doi.org/10.1001/jamapsychiatry.2019.3254
https://doi.org/10.1001/jamapsychiatry.2019.3254
https://doi.org/10.1016/j.drugalcdep.2021.109137
https://doi.org/10.1016/j.drugalcdep.2021.109137
https://doi.org/10.1136/tobaccocontrol-2021-056723
https://doi.org/10.2105/ajph.2017.304050
https://doi.org/10.1093/ntr/ntz085
https://doi.org/10.1093/ntr/ntaa096
https://doi.org/10.1016/j.drugalcdep.2020.107928
https://doi.org/10.1093/ntr/ntz170

12

Tobacco Use Insights

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Voci S, Zawertailo L, Baliunas D, Masood Z, Selby P. Is cannabis use associated
with tobacco cessation outcome? An observational cohort study in primary care.
Drug Alcohol Depend. 2020;206:107756. doi:10.1016/j.drugalcdep.2019.107756.
Carpenter KM, Torres AJ, Salmon EE, et al. Marijuana use and adherence to
smoking cessation treatment among callers to tobacco quitlines. Prev Chronic Dis.
2020;17:E102. doi:10.5888/pcd17.200110.

McClure JB, Lapham G. Tobacco quitline engagement and outcomes among primary
care patients reporting use of tobacco or dual tobacco and cannabis: an observational
study. Subst Abuse. 2021;42(4):417-422. doi:10.1080/08897077.2020.1846665.
Carpenter KM, Nash CM, Vargas-Belcher RA, Vickerman KA, Haufle V. Fea-
sibility and early outcomes of a tailored quitline protocol for smokers with mental
health conditions. Nicotine Tob Res. 2019;21(5):584-591. doi:10.1093/ntr/ntz023.
Goodwin RD, Shevorykin A, Carl E, et al. Daily cannabis use is a barrier to tobacco
cessation among tobacco quitline callers at 7-month follow-up. Nicotine Tob Res.
2022;24(10):1684-1688.

Tetlow SM, Zhang L, Borowiecki M, et al. A safety net tobacco use cessation
resource: quitline service usage, 2019. Prev Chronic Dis. 2023;20:230033. doi:10.
5888/pcd20.230033.

McClure EA, Rabin RA, Lee DC, Hindocha C. Treatment implications associated
with cannabis and tobacco Co-use. Curr Addict Rep. 2020;7(4):533-544. doi:10.
1007/540429-020-00334-8.

Eldridge SM, Chan CL, Campbell M], et al. CONSORT 2010 statement: ex-
tension to randomised pilot and feasibility trials. Pilot Feasibility Stud. 2016;2:64.
doi:10.1186/s40814-016-0105-8.

Fiore M. A clinical Practice guideline for treating tobacco use and dependence: 2008
update. Am J Prev Med. 2008;35(2):158-176. doi:10.1016/j.amepre.2008.04.009.
Matkin W, Ordéfiez-Mena JM, Hartmann-Boyce J. Telephone counselling for
smoking cessation. Cochrane Database Syst Rev. 2019;5(5):Cd002850. doi:10.1002/
14651858.CD002850.pub4.

Urbaniak G. C., Plous S. (2013). Research Randomizer (Version 4.0) [Computer
software]. Retrieved on June 5, 2024, from http://www.randomizer.org/

Bandura A. Social Foundations of Thought and Action: A Social Cognitive Theory.
Hoboken: Prentice-Hall; 1986.

Stephens RS, Roffman RA, Fearer SA, Williams C, Picciano JF, Burke RS. The
Marijuana Check-up: reaching users who are ambivalent about change. Addiction.
2004;99(10):1323-1332. doi:10.1111/1.1360-0443.2004.00832 x.

McClure EA, Tomko RL, Salazar CA, et al. Tobacco and cannabis co-use: drug
substitution, quit interest, and cessation preferences. Exp Clin Psychopharmacol.
2019;27(3):265-275. doi:10.1037/pha0000244.

Miller WR. Motivational Interviewing: Helping People Change. 3rd ed. New York:
Guilford Press; 2013.

Minimal data set. Published 2019: https://www.naquitline.org/page/mds

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Adamson SJ, Kay-Lambkin FJ, Baker AL, et al. An improved brief measure of
cannabis misuse: the Cannabis Use Disorders Identification Test-Revised (CU-
DIT-R). Drug Alcohol Depend. 2010;110(1-2):137-143. doi:10.1016/j.drugalcdep.
2010.02.017.

Kroenke K, Spitzer RL, Williams JBW. The patient health questionnaire-2: validity
of a two-item depression screener. Med Care. 2003;41(11):1284-1292. doi:10.1097/
01.MLR.0000093487.78664.3C.

Kroenke K, Spitzer RL, Williams JB, Monahan PO, Léwe B. Anxiety disorders in
primary care: prevalence, impairment, comorbidity, and detection. Ann Intern Med.
2007;146(5):317-325. doi:10.7326/0003-4819-146-5-200703060-00004.

Cohen S, Williamson G. Perceived stress in a probability sample of the United
States. In: Spacapan S, Oskamp S, eds. In: The Social Psychology of Health: Claremont
Symposium on Applied Social Psychology. Newcastle upon Tyne: Sage; 1988.

Smith PC, Schmidt SM, Allensworth-Davies D, Saitz R. Primary care validation of
a single-question alcohol screening test. / Gen Intern Med. 2009;24(7):783-788. doi:
10.1007/s11606-009-0928-6.

Smith PC, Schmidt SM, Allensworth-Davies D, Saitz R. A single-question
screening test for drug use in primary care. Arch Intern Med. 2010;170(13):
1155-1160. doi:10.1001/archinternmed.2010.140.

Cerdd M, Mauro C, Hamilton A, et al. Association between recreational Marijuana
legalization in the United States and changes in Marijuana use and cannabis use
disorder from 2008 to 2016. JAMA Psychiatr. 2020;77(2):165-171. doi:10.1001/
jamapsychiatry.2019.3254.

Lapham GT, Matson TE, Bobb JF, et al. Prevalence of cannabis use disorder and
reasons for use among adults in a US state where recreational cannabis use is legal.
JAMA Netw Open. 2023;6(8):¢2328934. doi:10.1001/jamanetworkopen.2023.
28934.

Chu A, Chaiton M, Kaufman P, et al. Co-use, simultaneous use, and mixing of
cannabis and tobacco: a cross-national comparison of Canada and the US by
cannabis administration type. In¢.J Environ Res Public Health. 2023;20(5):4206. doi:
10.3390/ijerph20054206.

Rabin RA, George TP. A review of co-morbid tobacco and cannabis use disorders:
possible mechanisms to explain high rates of co-use. dm [ Addict. 2015;24(2):
105-116. doi:10.1111/ajad.12186.

Vickerman KA, Carpenter KM, Miles LN, et al. Treatment development, im-
plementation, and participant baseline characteristics: a randomized pilot study of a
tailored quitline intervention for individuals who smoke and vape. Contemp Clin
Trials Commun. 2021;24:100845. doi:10.1016/j.conctc.2021.100845.

Collins LM, Strayhorn JC, Vanness DJ. One view of the next decade of research on
behavioral and biobehavioral approaches to cancer prevention and control: inter-
vention optimization. Trans/ Behav Med. 2021;11(11):1998-2008. doi:10.1093/
tbm/ibab087.


https://doi.org/10.1016/j.drugalcdep.2019.107756
https://doi.org/10.5888/pcd17.200110
https://doi.org/10.1080/08897077.2020.1846665
https://doi.org/10.1093/ntr/ntz023
https://doi.org/10.5888/pcd20.230033
https://doi.org/10.5888/pcd20.230033
https://doi.org/10.1007/s40429-020-00334-8
https://doi.org/10.1007/s40429-020-00334-8
https://doi.org/10.1186/s40814-016-0105-8
https://doi.org/10.1016/j.amepre.2008.04.009
https://doi.org/10.1002/14651858.CD002850.pub4
https://doi.org/10.1002/14651858.CD002850.pub4
http://www.randomizer.org/
https://doi.org/10.1111/j.1360-0443.2004.00832.x
https://doi.org/10.1037/pha0000244
https://www.naquitline.org/page/mds
https://doi.org/10.1016/j.drugalcdep.2010.02.017
https://doi.org/10.1016/j.drugalcdep.2010.02.017
https://doi.org/10.1097/01.MLR.0000093487.78664.3C
https://doi.org/10.1097/01.MLR.0000093487.78664.3C
https://doi.org/10.7326/0003-4819-146-5-200703060-00004
https://doi.org/10.1007/s11606-009-0928-6
https://doi.org/10.1001/archinternmed.2010.140
https://doi.org/10.1001/jamapsychiatry.2019.3254
https://doi.org/10.1001/jamapsychiatry.2019.3254
https://doi.org/10.1001/jamanetworkopen.2023.28934
https://doi.org/10.1001/jamanetworkopen.2023.28934
https://doi.org/10.3390/ijerph20054206
https://doi.org/10.1111/ajad.12186
https://doi.org/10.1016/j.conctc.2021.100845
https://doi.org/10.1093/tbm/ibab087
https://doi.org/10.1093/tbm/ibab087

	Testing a Brief Quitline Intervention for Tobacco Cannabis Co-Users: A Randomized Controlled Pilot Study
	Background
	Methods
	Study design
	Setting
	Participants
	Procedures
	Interventions
	The standard quitline treatment as usual (TAU)
	Quitline Check-Up Intervention (QLCU)
	Coach training

	Measures
	Treatment acceptability: Treatment satisfaction
	Feasibility: Treatment fidelity
	Tobacco measures: Tobacco use
	Cannabis use and related problems
	Psychosocial functioning and substance use

	Data analysis

	Results
	Primary study outcomes were feasibility and acceptability

	Discussion
	Acknowledgements
	Author contributions
	References


