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Abstract

Background Many people who engage in heavy cannabis use do not seek treatment, and those who do are often
met with long treatment wait times or high cost of services. Online treatment programs reduce barriers to accessing
treatment in a timely manner. Online cannabis use treatment programs are effective, showing moderate effect sizes,
particularly with text-based therapist support. Literature suggests brief therapist-guided introductions (i.e, self-
completed interventions offered with the support of a therapist) informed by Motivational Enhancement Therapy
(MET) may help to bolster and maintain program gains. The current evaluation of MET-informed therapist-guided
introduction was conducted with a sample of Canadians who report heavy cannabis use, using a new Canadian
version of CANreduce, an online treatment program for heavy cannabis use.

Method The intervention was pre-registered on clinicaltrials.gov for traceability (ID: NCT04965012). Participants
(N=152) were randomized into one of three conditions: MET-therapist guided introduction plus 6-week, online,
self-guided treatment program; non-MET research assistant introduction plus 6-week, online, self-guided treatment
program; or a psychoeducational control condition. Module content to reduce cannabis use was informed by
cognitive behavioural therapy and motivational interviewing approaches. Participants completed assessments at
baseline, end of treatment (i.e,, 6 weeks), and at follow up (i.e., 10 weeks). Data were analyzed using Generalized
Estimating Equations.

Results All participants reduced their cannabis consumption frequency (use days in the past week), as well as
cannabis-related problems, at end of treatment and follow up. Participants in the MET-therapist condition showed
significantly greater reductions in quantity of cannabis used over time compared to the waitlist control. Participants
in the non-MET research assistant condition showed significantly greater reductions in cannabis problems compared
to waitlist control. There were no significant differences between MET-therapist guided conditions and non-MET
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research assistant conditions. There was no significant effect of condition on cannabis consumption days in the past

week, anxiety, depression or quality of life.

Conclusion The present study provides preliminary support for the CANreduce program in addition to the MET-

therapist guided introduction.

Keywords Cannabis use, Cognitive behavioural therapy, Motivational enhancement therapy, Motivational

interviewing, Online, Minimally guided

Introduction

Before legalization of cannabis in October of 2018, can-
nabis was listed as the most commonly used illicit sub-
stance in Canada (Government of Canada 2017), with
over half of all Canadians reporting having used cannabis
at least once in their lifetime (Health Canada 2018). In
the time since legalization, cannabis has continued to be
a highly used psychoactive substance among Canadians,
with approximately 5.2 million or 17% of Canadians over
age 15 reporting using cannabis in the previous three
months (Statistics Canada 2019). While many individu-
als can use cannabis recreationally and without major
risks and consequences (Degenhardt & Hall 2001), some
people use cannabis in a manner that puts them at higher
risk of cannabis related risks and harms (Windle et al.
2019) such as negative physical effects of cannabis (Bag-
gio et al. 2014; Tetrault et al. 2007), worsened psychiat-
ric comorbidities (e.g., depression, anxiety, etc.; Arendt
& Munk- Jergensen, 2004; Fergusson et al. 2003; Khan et
al. 2013; McLaren et al. 2010; Moore et al. 2007; Stefanis
et al. 2004), interpersonal or social problems (APA, 2013;
Copeland et al. 2001; Leos-Toro et al. 2017), and finan-
cial difficulties (Copeland et al. 2001). Cannabis mis-
use, broadly defined as the use of cannabis in frequent,
chronic, or high quantity patterns, can substantially
increase risk for associated harms compared to people
who use cannabis casually (Calabria et al. 2010).

Treatment approaches

There are a variety of treatment programs aimed at
reducing cannabis consumption and mitigating the
above-mentioned risks and harms associated with canna-
bis misuse. Literature consistently suggests that cognitive
behavioural therapy (CBT) and motivational enhance-
ment therapy (MET) are among the most efficacious
online and in-person treatments for cannabis use, partic-
ularly when they are combined (Hoch et al. 2014; Gates et
al. 2016; Rooke et al. 2013; Sabioni & Le Foll 2018). Effect
sizes of combined CBT and MET programs range from
small-to-large, with most falling in the moderate range
(Hoch et al. 2014; Gates et al. 2016). McHugh et al. (2010)
found that treatment for cannabis use disorder had larger
treatment effect sizes compared to other substance use
treatments (e.g., cocaine, opioids).

CBT is a treatment approach that aims to target mal-
adaptive behavioural patterns leading to cannabis mis-
use, while addressing both motivational and cognitive
barriers to change (McHugh et al. 2010). CBT is one of
the most widely used forms of psychosocial treatment
for substance use broadly (McHugh et al. 2010), and has
been shown to be particularly efficacious in the treatment
of cannabis misuse (Copeland et al. 2001; Sabioni & Le
Foll 2018). However, CBT frameworks are rarely used as
the sole intervention. While CBT can aid the individual
to develop skills to reduce cannabis use and manage
problems that may interfere with efforts to reduce can-
nabis use (Budney et al. 2007), it can be difficult for the
individual with cannabis misuse to be engaged in treat-
ment (e.g., lack of motivation, ambivalent about change).

CBT is most commonly combined with other frame-
works, such as motivation interviewing/motivational
enhancement therapy (MI/MET) to help increase
engagement in treatment (Guydish et al. 2010).The goal
of both MI and MET is to decrease ambivalence and
increase motivation for individual change. Beginning a
treatment program with MET has been shown to be effi-
cacious in both reducing participant attrition (Philips
& Wennberg 2014) and amplifying cannabis treatment
outcomes (Gates et al. 2016). Carroll et al. (2001) dem-
onstrated that participants in a substance use treatment
program who received enhanced initial evaluation (i.e.,
MET) were significantly more likely to attend at least one
additional treatment session. Indeed, Carroll et al. (2001)
reported that 59% of participants receiving the enhanced
initial evaluation continued the program, whereas only
29% of participants who did not receive the enhanced ini-
tial evaluation continued the program.

There is growing interest in shifting evidence-based
treatments online for reasons such as cost-effectiveness
(Budney et al. 2015), mitigating stigma (Richards &
Vigano, 2013), and better access to treatment in a timely
manner (Sibley & Weiner 2011), all of which serve to
increase participation among individuals with canna-
bis use. Online modalities also help to bridge the gap
between need and service when physical barriers to ser-
vice exist, such as in remote and rural areas (Richards &
Vigané, 2013), or during times where physical services
are unavailable, such as the COVID-19 pandemic (Berg-
man & Kelly 2021). Existing literature on the efficacy of
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online interventions for wider substance misuse have
been promising thus far (Elison et al. 2014; Sanchez &
Bartel 2015; Trudeau et al. 2017), and evidence is grow-
ing to support online cannabis use treatment programs
(Baumgartner et al. 2021; Budney et al. 2015; Jonas at
el., 2018; Rooke et al. 2013; Schaub et al. 2015; Tait et al.
2013; Tossman et al., 2011). Several studies to date have
also focused on evaluating the efficacy of online CBT and
MET/MI treatment programs, given the demonstrated
these modalities in an in-person format. Rooke and col-
leagues (2013) found that individuals who participated in
an online, 6-module MI and CBT intervention reported
fewer days of cannabis use, lower quantity of cannabis
use and fewer symptoms of cannabis abuse compared to
controls (i.e., individuals with access to web-based edu-
cational information) at a 6-week follow up, and reported
fewer and less severe cannabis dependence than control
at a 3-month follow up. However, the study by Rooke
and colleagues (2013) reported issues with treatment
adherence and retention of participants, where the aver-
age module completion was 3.5/6 modules, and their
retention rate at follow up was 53%. Given that number
of treatment modules completed was correlated with
reduced frequency of use (Rooke et al. 2013), it may be
important to find ways to promote and extend treatment
adherence as much as possible in order to maximize and
maintain treatment gains.

Of online treatment programs available, some are
unguided (i.e., the participant completes the program
independently; e.g., Rooke et al. 2013) and others are
guided or semi-guided (i.e., the participant completes
the program with varying levels of support from research
personnel or therapists; e.g., Tossman et al., 2011). Cur-
rent meta-analyses suggest that guided online treatment
programs are generally more effective that unguided
(Lam et al. 2024). Guided programs have mostly been
supplemented with text-based support, where some
find text-based counselling has no impact on cannabis-
related treatment outcomes (e.g., Jonas et al, 2018),
and others show positive impacts of text-based coun-
selling (e.g., Schaub et al. 2015). CANreduce, an online,
self-guided treatment program initially developed by
Schaub and colleagues (2013) aims to help individuals
reduce their cannabis use. The CANreduce program is an
eight-module program that uses tenets of CBT, MI and
behavioural self-management to help individuals learn
to identify risky situations for use, manage cravings, deal
with and prevent relapses, and learn strategies to main-
tain changes. In a 2015 study, Schaub and colleagues
examined the efficacy of the CANreduce program with
or without access to chat counselling during a six-week
intervention period. Results from the study demon-
strated that individuals in the CANreduce program with
access to chat counselling reduced the frequency of their
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cannabis use significantly more than the CANreduce
program without chat counselling or waitlist control
(small effect size, d=0.34), and also reduced the quantity
of their cannabis use significantly more than the waitlist
group (small effect size, d=0.20).

In a subsequent study, CANreduce 2.0 was created to
help overcome the issues of low intervention adherence
and effectiveness. For CANreduce 2.0, Baumgartner
and colleagues (2021) examined treatment outcomes for
individuals across three treatment arms: completing the
program with social presence (i.e., the semi-automated
online coach, “Deborah”), completing the program with a
service team (i.e., only anonymous semi-automated sup-
port, no “Deborah”) and waitlist control. Primary out-
come results demonstrated reduced cannabis use days
at three-month follow up across all groups (Baumgart-
ner et al. 2021). Participants in both active treatment
conditions (i.e., the social presence and service team
conditions) reported significantly greater cannabis use
reduction compared to control group immediately after
treatment and at three-month follow up, with partici-
pants in the service team condition still reducing their
cannabis-use days significantly more. There was no sig-
nificant difference between the active conditions for can-
nabis use reductions. Baumgartner and colleagues (2021)
also demonstrated differences in secondary outcomes:
all groups decreased their Attention Deficit Hyperactiv-
ity Disorder (ADHD) self-report scores and depression
without significant intergroup differences: however, both
active treatment conditions (i.e., both service team and
social presence team) showed greater reductions in gen-
eral anxiety symptoms compared to control, and only the
service team condition showed reduction in cannabis-use
disorder severity, and severity of cannabis dependence
compared to control.

Given that a participant’s perceived control to com-
plete a treatment program predicts the number of treat-
ment modules completed (Wojtowicz et al. 2013), and
increased number of treatment sessions attended pre-
dicts better treatment outcomes (Copeland et al. 2001),
bolstering motivation and autonomy at the outset of
online programs may provide additional benefit beyond
supportive-accountability. Specifically, integrating an
individualized MET-therapist guided introduction to
demonstrated effective online CBT programs, such as
CANreduce, may increase participants’ feelings of self-
efficacy and self-belief in change, in turn leading to better
cannabis use outcomes. The MET-therapist introduction
aims to act as a “primer” for subsequent CBT and MI
heavy cannabis use treatment. Additionally, given that
other online cannabis treatment programs have demon-
strated that goal committment is the main predictor of
treatment response (Jonas et al. 2019), exploring and set-
ting individualized goals as part of an MET-introduction
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to treatment is important. To our knowledge, no such
therapist guided introduction to a self-guided online can-
nabis treatment program exists.

Aims and objectives

We took the CANreduce program originally tested in
Switzerland by Schaub and colleagues (Amann et al
2018; Baumgartner et al. 2021; Schaub et al., 2013, 2015)
and adapted it for use in English-speaking Canadians.
The present pilot randomized controlled trial (RCT)
aims to examine the efficacy of an MET-therapist guided
introduction to a Canadian version of the pre-established
2.0 CANreduce treatment program. We created two
alternative guided introductions to the program: a ther-
apist-guided introduction to the program using tenets
of MET and CBT, as well as a research assistant-guided
introduction to the program that contained no therapeu-
tic components where the purpose was to solely show
participants how to use the website. We conducted an
RCT with two active treatment groups (i.e., MET thera-
pist guided, non-MET research assistant guided) and one
psychoeducational control group and obtained outcome
data at both end of treatment (i.e., 6 weeks, T1) and fol-
low up (i.e., 10 weeks, T2). The hypotheses and data ana-
lytic approach were modelled after the original Schaub et
al., (2013, (Schaub, et al., 2015)) studies.

The hypotheses were as follows:

1. Hypothesis 1: Participants who receive either
treatment program condition will have significant
improvement in primary outcomes (i.e., reduced
cannabis consumption days in the past week and
quantity of cannabis) at the end of treatment (i.e., 6
weeks) and at follow up (i.e., 10 weeks) compared to
the control condition, with participants in the MET
therapist-guided introduction showing the greatest
improvement in primary outcomes of interest.

2. Hypothesis 2: Participants who receive either
treatment program condition will have significantly
improved secondary outcomes of interest (i.e.,
lower cannabis-related problems, lower anxiety,
lower depression, higher quality of life) at the end
of treatment (i.e., 6 weeks) and at follow up (i.e.,

10 weeks) compared to the control condition,
with participants in the MET therapist-guided
introduction showing the greatest improvement in
secondary outcomes of interest.

Method

Design

The research was designed in accordance with the ethical
principles of the Declaration of Helsinki and reported in
accordance with the CONSORT guidelines for internet-
based interventions (Eysenbach and Consort-EHEALTH
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Group, 2011), and was granted procedural -ethics
approval from the York University Office of Research
Ethics (ORE) (Certificate # 2021-294) as well as the
University of Manitoba Human Research Ethics Board
(Protocol number HE2021-0145). The intervention was
pre-registered on clinicaltrials.gov for traceability (ID:
NCT04965012) and was updated at each stage of the
research process.

The study was an open-label three-arm RCT. Partici-
pants were randomly assigned via random number gen-
erator to either the MET therapist-guided introduction
(n=63), the non-MET research assistant guided intro-
duction (n=52), or to the psychoeducational control
condition (n=37).! Assessment data were collected at
three distinct timepoints: baseline (i.e., T0), end of treat-
ment (i.e., 6 weeks, T1) and follow-up (i.e., 10 weeks,
T2). Participants received a $5 Amazon gift card for each
assessment period they completed with an additional $5
Amazon gift card if they completed all three time-points,
making the total compensation up to $20 Canadian Dol-
lars. Researchers and participants were not blinded to
group assignment. Participants who were eligible to
receive student research participant credits at the Uni-
versity of Manitoba or York University also received par-
ticipant pool credits for each time-point of participation.

Procedure
Participants
Participants were recruited from October 2022 to August
2023 using various strategies including online (e.g.,
Google Ads, Reddit), university-based (e.g., posters at
university, student research participant pools), and com-
munity-based (e.g., posters at health clinics) methods.
Eligibility for the program included: 1) being over the
age of 19, 2) currently residing in Ontario or Manitoba,
3) self-reporting difficulties with cannabis as indicated
by a score of 8 or more on the Cannabis Use Disorders
Identification Test — Revised (CUDIT-R; Adamson et al.
2010), 4) fluency in English, 5) having weekly Internet
access with a device that allows for video connection, and
6) self-reporting at least a 6 out of 10 on a rating scale
for motivation to reduce cannabis use. Participants were
excluded if they self-reported 1) engaging in other psy-
chological or pharmacological treatments for cannabis
use, 2) elevated suicidality, as defined by scoring greater
than minimal risk on the p4 suicidality screener (Dube
et al. 2010), or 3) current serious psychiatric disorders
or history of psychosis, schizophrenia, bipolar disor-
der. Informed consent for participation was provided

!'Note participants were originally assigned at a 1:1:1 randomization across
conditions. The listed # values represent numbers from an Intent To Treat
framework after randomization, hence the unequal values. See Fig. 1 for
more information.
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electronically on the study website prior to registering for
an account.

Program overview

Treatment conditions

Active treatment conditions Participants assigned to
either of the active treatment conditions (i.e., the MET
therapist-guided introduction or the non-MET research
assistant-guided introduction) were contacted by email to
arrange a time to meet with their assigned CANreduce
facilitator via online videoconferencing platform. Partici-
pants in both of the active treatment conditions received
access to the same version of the CANreduce treatment
program, which was adapted from the newest version of
the CANreduce treatment program (Amann et al. 2018),
which is based on the original CANreduce treatment pro-
gram by Schaub and colleagues (2013, 2015). The program
was translated from German to English, modified to fit
a Canadian context and altered to reflect a lower read-
ing level (i.e., Flesch-Kincaid reading level of 7) to make
it broadly applicable. The program is comprised of eight
modules containing strategies of CBT and MI to help par-
ticipants think about reasons for changing their cannabis
use habits; consider benefits and harms of their current
level of use, identify goals for cannabis use reduction;
learn coping strategies for cravings, triggers, and social
pressures; and learn how to prevent slips. Treatment
modules also focus on building skills for the participants
to better take care of themselves (i.e., better sleep sched-
ules, reducing worry and rumination, and finding posi-
tive ways to cope with stress, like relying on friends and
family). Participants were given six weeks to complete the
eight modules and were encouraged to use the cannabis
use diary (to help monitor and track their cannabis use) at
a frequency of at least once per week.

MET-therapist guided introduction The current study
employed 10 graduate-level clinical psychology students
from the University of Manitoba and York University
as the program MET-therapists. Each MET-therapist
received group training on MET, as well as additional
training on the CANreduce program and MET-script
prior to facilitating sessions. Ongoing MET-supervision
was provided on a monthly basis, as well as individual
supervision on an as-needed basis. Supervision was pro-
vided by two registered clinical psychologists and a senior
clinical psychology PhD student trained in MET therapy.
Adherence to MET treatment was assessed through live
viewing of participant sessions by a supervisor, where a
Treatment Fidelity Checklist (Borrelli 2011; Borrelli et al.
2015) was used to ensure at least 80% treatment fidelity
(Borrelli et al. 2005). All five adherence checks passed,
with an average score of 99% fidelity.
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During the meeting, the participant and MET thera-
pist completed the first module of the program together.
The initial meeting took approximately one hour. The
therapist’s discussion of the module was facilitated by
an MET- and CBT-informed script which encouraged
facilitating discussion about ambivalence to change,
sourcing motivation, helping formulate initial cannabis
reduction goals and providing normative feedback on
the participant’s current level of cannabis use. Discus-
sion also included a general overview of the program fea-
tures, including how to use the cannabis use diary, where
to locate information regarding mental health and cri-
sis supports, and how to contact researchers for further
inquiries or troubleshooting.

Non-MET research assistant guided introduction The
current study employed the skills of four undergraduate-
level psychology students from York University. Each non-
MET research assistant received individual training on
the CANreduce program and the non-MET script prior
to facilitating sessions. Non-MET research assistants also
attended the monthly MET-supervision sessions, and
particular care was given to addressing how to avoid inte-
grating MET responses or questions into their sessions.
Adherence to non-MET scripts for introduction were
assessed through live viewing of participant sessions by a
supervisor, where a Treatment Fidelity Checklist (Borrelli
2011; Borrelli et al. 2015) was used to ensure at least 80%
treatment fidelity (Borrelli et al. 2005). All three adher-
ence checks passed, with an average score of 91% fidelity.

During the meeting, the participant and non-MET
research assistant briefly discussed the program with-
out completing the first module of the program together.
The initial meeting took approximately fifteen minutes.
Discussion included a general overview of the program
features, including how to use the cannabis use diary,
where to locate information regarding mental health and
crisis supports, and how to contact researchers for fur-
ther inquiries or troubleshooting. The non-MET research
assistants followed a script that contained no facets of
MET and received ongoing training on how to respond
to questions related to cannabis related use or goals in a
non-therapeutic fashion.

Control condition Participants assigned to the control
group were given psychoeducational material for can-
nabis use (https://www.camh.ca/-/media/files/pdfs---re
ports-and-books---research/canadas-lower-risk-guideli
nes-cannabis-pdf.pdf) and well-being (e.g., https://cpa.c
a/psychologyfactsheets/) that are readily available to the
public, as is common practice for similar RCTs. At the
10-week mark (i.e., T2), participants were automatically
given access to treatment modules and cannabis use diary,
regardless of participation in T2 assessment, and offered
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a meeting with a non-MET research assistant if they were
interested.

Engagement and accountability protocol

Engagement and accountability measures were imple-
mented throughout the study process to maximize par-
ticipant retention in the program and reduce participant
drop out. Recommendations from standardized proto-
cols for treatment retention (Gul & Ali 2010; Scott 2004
Wojtowicz et al. 2013) were adapted to the current study
needs, which included extensively training staff (e.g.,
ensuring they are knowledgeable about the study popu-
lation, teaching rapport building, minimizing bias and
assumptions), explaining study procedures to partici-
pants in full (e.g., the reason for follow up studies, how
collected information will be used) and various office
procedures (e.g., tracking each contact with participants,
flexible staffing to accommodate participant schedules,
case review meetings). Other retention protocols also
include using phone calls instead of emails where pos-
sible (Wojtowicz et al. 2013), having strong administra-
tive teams with data coordinators (Gul & Ali 2010), and
properly educating program workers responsible for first
contact with participants are educated about the aim and
process of the study (Gul & Ali 2010). All participants
received reminders about upcoming introductory meet-
ings the day prior. As a feature of the CANreduce pro-
gram, participants received weekly automated emails for
CANreduce tasks (e.g., weekly email to review progress
and encourage participation; prompts to fill out dia-
ries, reminders to fill out questionnaires at end of treat-
ment), to encourage participation (e.g., lagging behind
expected program completion, diaries not filled out) and
offer personalized feedback based on cannabis use track-
ing (e.g., offering support or encouragement if cannabis
use increased or decreased). Additionally, through the
introductory meeting with either an MET therapist or
non-MET research assistant, participants were able to
ask questions about the program content, process or pur-
pose at the outset, and were individually encouraged to
email with any additional questions or problems. Finally,
efforts to mitigate participant drop out included personal
email and call reminders from research staff. Given that
recruiting from a university sample and offering partici-
pant research credits can be associated with low long-
term follow up, especially when spanning semesters
where credits may no longer be required, Amazon gift
cards were also offered to all participants for each time
point of data collection.

Measures

Participants completed all measures in the present study
at all three time points (i.e., TO, T1 and T2) with the
exception of the demographic questionnaire (TO only)
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and Cannabis Use Disorders Identification Test (CUDIT-
R; Adamson et al. 2010; TO and T2 only). Data using
other questionnaires assessing personality, attitudes
towards treatment, suicidality, and other substance use
were also collected as part of a larger study.

Primary outcomes

The primary outcomes were cannabis consumption
days in the past week and quantity of cannabis use, as
measured by the The Daily Sessions, Frequency, Age of
Onset, and Quantity of Cannabis Use Inventory (DFAQ-
CU; Cuttler & Spradlin 2017). Number of cannabis use
days was assessed using a single question asking partici-
pants to indicate how many days in the past week they
used cannabis ranging from 0 to 7 for all timepoints.
The quantity of cannabis use was calculated (Range
for TO=0—67.04; Range for T1=0—38.35; Range for
T2=0—35.45) by multiplying the participant’s typical
cannabis use per day by seven to calculate a weekly can-
nabis total estimate. Participants estimated their typical
cannabis use per day referencing a standardized picture
from the DFAQ-CU illustrating approximate weight in
grams compared to an American dollar bill (Cuttler &
Spradlin 2017). This method of standardization for can-
nabis use estimation has been used in similar studies (i.e.,
Schaub et al. 2015).

Secondary outcomes

Cannabis problems Cannabis problems were assessed
at all time points using the Rutger’s Marijuana Prob-
lem Index (RMPI; White et al. 2005). Sum scores were
calculated (Range for TO=1-51; Range for T1=0—39;
Range for T2 =0—39), and the RMPI internal consistency
over three time points ranged from good to excellent
(=0.86—0.90).

Depression Depression was assessed at all time points
using the Patient Health Questionnaire (PHQ-9; Kroenke
et al. 2001). Sum scores were calculated (Range for
T0=0—27; Range for T1=0—25; Range for T2=0—27)
and the PHQ-9 internal consistency over three time
points ranged from good to excellent (a =0.88—0.92).

Anxiety Anxiety was assessed at all time points using the
Generalized Anxiety Disorder Scale (GAD-7; Spitzer et al.
2006). Sum scores were calculated (Range for T0=0—21;
Range for T1=0—21; Range for T2=0—21), and the
GAD-7 internal consistency over three time points was
excellent (a=0.90-0.94).

Quality of life Quality of life was measured with the
World Health Organization Quality of Life Assessment
(WHOQOL-BREF, WHOQOL Group 1998). The ques-
tionnaire includes 26 self-report items that assess quality
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of life in four distinct domains (Range for T0=42—114;
Range for T1=61—107; Range for T2=50—115). The
reliabilities of each subscale were: physical health ranged
from questionable to good (a=0.69—0.81), psychologi-
cal ranged from acceptable to good (o =0.74—0.81), social
relationships ranged from acceptable to good (a=0.76—
0.85), and environment ranged from acceptable to good
(a=0.78-0.80).

Other measures

Demographics Demographic information was col-
lected from participants at TO to determine eligibility and
describe the sample. Information included age, sex, gen-
der, ethnicity, employment status, history and treatment
for physical or mental health conditions, and family his-
tory of cannabis misuse.

Motivation for change Information regarding motiva-
tion for change was collected at TO (for screening pur-
poses), as well as during the beginning and end of both
the individual MET-therapist session and the non-MET
research assistant condition. Motivation for change
included a three-item questionnaire assessing motivation
for change across the domains of importance (Range for
T0=6—10; Range for T1=1—10; Range for T2=1—10),
confidence (Range for T0=1—10; Range for T1=1—10;
Range for T2 =1—10) and readiness (Range for T0=2—10;
Range for T1=1—10; Range for T2 =1—10). Participants
rated their motivation from 1 (not important/confident/
ready) to 10 (very important/confident/ready). A score of
6 or greater was required on the importance subscale to
be included in the study.

Cannabis use disorder severity The Cannabis Use Dis-
orders Identification Test-Revised (CUDIT-R; Adam-
son et al. 2010) was used to assess cannabis use disorder
severity at baseline. The CUDIT-R is an 8-item self-report
measure. Sum scores were calculated, where higher scores
indicated more problematic cannabis use. A cut off of 8 on
this measure was used for inclusion criteria for the study.
The internal consistency of the CUDIT-R at baseline was
questionable (a=0.68).

Statistical analysis

Power

Effect sizes reported for cannabis misuse treatment range
from small-to-large, varying among different modalities
and delivery methods of treatment. For combined CBT
& MET/MI treatments, some studies report moderate-
to-large effect sizes (Gates et al. 2016; Hoch et al. 2014).
In comparison, studies examining online intervention
of cannabis use found small but significant effect sizes
(Rooke et al. 2013; Tait et al. 2013). The Swiss CANre-
duce treatment program by Schaub et al. (2015) found
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small effect sizes (d=0.20 for self-help with chat versus
waitlist, and d=0.34 for self-help with chat versus self-
help without chat). Given the wide array of effect sizes
across similar studies, it is expected that the current
intervention will yield small-to-medium effect sizes. A
Power Analysis was conducted for a 3 (within; time) by
3 (between; group) mixed design. Using G*Power, the
sample required to detect a small effect with 80% power,
a=0.05, and a correlation of 0.60 between repeated mea-
sures was 135.

Data analytic plan

Data was analyzed using SPSS version 25.0. First, pre-
liminary analyses were run to assess normality, baseline
differences, missing data and descriptives to characterize
the study sample. These preliminary analyses allowed for
observing any potential systematic missingness, which
allowed for the inclusion of relevant covariates in the
main analyses (Enders, 2010).

We used Generalized Estimating Equations (GEE)
within an intent-to-treat (ITT; Gupta 2011) model, where
we included all participants who were randomized and
responded to at least one email from the research team
regardless of level of participation in the program. Miss-
ing data was treated with full maxiumum likelihood esti-
mation. For each of the main analyses, we used separate
mixed models to examine the effects of time (Coded as
0, 1 and 2; within-subjects), intervention (between-sub-
jects) and intervention by time interaction on the pri-
mary and secondary outcomes. The trend for time was
linear, random intercepts (but not random slopes) were
specified, and all outcomes were treated as continuous.
Distributions of outcomes were normal. We examined
distributions for all variables across time for primary
and secondary outcomes, and all of these variables had
acceptable levels of skewness and kurtosis (skew < 3, kur-
tosis < 10; Kline 2011). A relevant covariate (i.e., baseline
anxiety) based on the missing data analysis (see below in
results section) and important pre-treatment factors (i.e.,
age, history of mental illness diagnosis, and baseline can-
nabis use severity) were included in the models with the
goal of reducing potential biases (Preacher et al. 2010).

Results

Descriptive statistics and missing data analysis

A total of 808 participants were initially screened for
participation, but 656 did not meet the eligibility crite-
ria or did not respond to any contact from the CANre-
duce team and were not included. This resulted in a final
sample of 152 participants (M, =30.20, SD,,.=10.50,
58.6% female) in the trial, which was composed of treat-
ment completers and non-treatment completers, as
we used an intent to treat (ITT) model. Of this sample,
individuals identified as 65.8% White, 7.9% South Asian,
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5.9% Indigenous, 5.9% Middle Eastern, North African, or
Central Asian, 5.3% Black, 3.3% East/Southeast Asian or
Pacific Islander, 1.3% Hispanic or Latino, and 3.3% speci-
fied other.

See Fig. 1 for the CONSORT trial flow chart. Demo-
graphic information for each of the three conditions is
presented in Supplementary Table 1 and can be found in
Supplementary material. A large portion (n=347) of the
recruited individuals did not meet the cut off for hazard-
ous cannabis use (as indicated with a score of less than 8
on the CUDIT-R). This is unsurprising given the recruit-
ment method of university participant pool, where stu-
dents could gain credit for completing questionnaires
regardless of cannabis use or interest in the CANreduce
program. Other reasons for ineligibility for the program
included not consenting to participate in the research
(n=2), being under 19 years of age (n=64), not resid-
ing in a province where CANreduce was currently being
offered (n=7), insufficient motivation score (as indicated
with a score less than 6 on the importance for change
scale; n=95), more than minimal suicide risk (#=11) or
having a current/historical exclusionary mental health
issue (n=16).

Despite study procedures to mitigate drop out (e.g.,
accountability protocols at sign up, automatic remind-
ers, compensation, etc.), attrition rates at T2 were greater
than expected. We predicted that attrition rates at 10
weeks would be approximately 35% attrition rate based
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on literature and the addition of retention protocols.
Our overall dropout rate was 66% between TO and T2
(i.e., number of participants completing baseline primary
outcome measures dropped from 150 at baseline to 51
at follow up; 34% retention rate). Broken down by con-
dition, 28% of participants in the MET-therapist condi-
tion remained at T2 (72% attrition), 37% of participants
in the non-MET research assistant condition remained at
T2 (63% attrition), and 38% of participants in the wait-
list control condition remained at T2 (62% attrition). We
did not observe any significant differences on attrition by
condition (F(2, 149) =0.600, p = 0.550).

The overall dropout rate is identical to a similarly
structured study examining the efficacy of an online self-
guided program, Take Care of Me, by Frohlich and col-
leagues (2022) which addresses comorbid alcohol use
and emotional problems, which also saw a 66% attrition
rate between TO and T2. Significant attrition is purport-
edly observed widely among e-health studies (Eysenbach
2005) and internet-based substance use treatment (e.g.,
35% retention rate; Etter 2005).

For individuals that completed the introductory meet-
ing with either the MET-therapist or non-MET research
assistant, the average percent of the program completed
was 51.58% (SD=36.82) with 24.5% (n=23) complet-
ing all 8 modules. Comparing the MET-therapist and
non-MET research assistant groups (for only individu-
als who attended the introductory session, as only these
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Did not respond to email
(n=114)

: : MET introduction and Non-MET introduction and Control
i treatment (n = 61) treatment (n = 52) (n=137)
6 weeks
i v v h 4
' —y 6-weeks (T1) 6-weeks (T1) 6-weeks (T1)
10 weeks ‘ (n=15) (n=19) (n=13)
4 weéks v y y
: 10 weeks (T2) 10 weeks (T2) 10 weeks (T2)
: : (n=18) (n=19) (n=14)
v v

Y

Responded to

facilitator email

(n=152)

4

> Excluded:

NoUnkRWN -~

Higher suicide risk (n = 11)

Did not consent to participate (n =2)

Did not meet age requirement (n = 64)

Did not reside in Manitoba or Ontario (n = 7)
Insufficient CUDIT-R score (n = 347)
Insufficient motivation score (n = 95)

Exclusionary mental health issues (n = 16)

Fig. 1 CONSORT Trial Flow Chart

A 4

Given access
to
CANreduce




Rysen et al. Journal of Cannabis Research (2026) 8:26

individuals had access to the program) using t-test
revealed that individuals did not significantly com-
plete more modules across conditions (£(92)=-0.899,
p=0.185, Cohen’s d=-0.19).

Regressions were used to examine relevant auxiliary
variables that accounted for missingness. The dichoto-
mous missingness variable was included in Step 1, and
relevant covariates (i.e., age, history of mental illness
diagnosis, and baseline cannabis use severity; Lev-Ran et
al. 2013; Rajapaksha et al. 2020; Statistics Canada 2018)
were included in Step 2. Missing data emerged as a sig-
nificant predictor of baseline scores in Step 1 for canna-
bis consumption days in the past week (R*=0.183, F(4,
140)=7.821, p<0.001), cannabis problems (R*=0.436,
F(4, 128)=24.768, p<0.001), anxiety (R*=0.190, F(4,
142)=8.351, p<0.001), depression (R*=0.163, F(4,
142)=6.933, p<0.001), and quality of life (R*=0.134,
F(4, 133)=5.159, p<0.001) but not cannabis quantity
(R*=0.050, F(4, 131)=0.1.709, p=0.152). After inclusion
of the relevant covariates (i.e., age, history of mental ill-
ness diagnosis, and baseline cannabis use severity) most
effects became non-statistically significant in Step 2 (i..e,
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cannabis consumption days in the past week (p=0.768);
problems (p=0.431); depression (p=0.110); quality of
life (p=0.116)). However, the missing effect on anxiety
remained statistically significant (p=0.024). Therefore,
baseline anxiety, age, history of mental illness diagnosis
and baseline cannabis use disorder severity were also
included as relevant covariates in the GEE models (fig. 2).

Main trial analyses

Hypothesis 1: Treatment effects on the primary outcomes
Cannabis consumption days in the past week There
was a significant main effect of time, where cannabis
consumption days in the past week decreased over time
for participants in all conditions (B=-0.79, SE=0.32,
p=0.01). Overall, we did not observe expected follow-up
treatment effects on cannabis consumption days in the
past week. The time by condition interaction was not sig-
nificant for the waitlist control versus non-MET research
assistant condition (B=-0.60, SE=0.49 p = 0.22), the wait-
list control versus the MET-therapist condition (B =-0.35,
SE=0.44, p=0.44), and between the non-MET research
condition versus the MET-therapist condition (B=0.26,
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Fig.2 Changesin primary outcomes (Cannabis consumption days in the past week and quantity) over time. Note: Quantity Time x Condition interactions

were significant for waitlist versus therapist condition (p=0.01)
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Table 1 Post-Hoc GEE Model results for primary cannabis
consumption days in the past week outcome

Parameter B Std.
Error X

df Wald Sig
2

Primary Cannabis Consumption Days in the Past Week Outcome

Intercept 6.03 046 1 17433 .000
Time -079 032 1 628 012

Anxiety covariate 0.02 003 1 022 640
CUD severity score covariate 016 004 1 1749 000
Mental illness diagnosis 070 034 1 416 041

Ccovariate

Age covariate 0.11 0.05 1 5.03 025
Waitlist vs non-MET -0.17 037 1 020 649
Waitlist vs MET -066 040 1 274 098
Time xWaitlist vs non-MET -060 049 1 1.53 216

Time x Waitlist vs MET -035 044 1 061 436

Note. Primary cannabis outcome variables for the cannabis consumption days
in the past week (as measured by the DFAQ) over the course of the study (i.e., TO-
T2). Waitlist denotes waitlist control, non-MET denotes the non-MET research
assistant condition, and MET denotes the MET-therapist condition

Table 2 Post-Hoc GEE Model results for primary quantity

outcome
Parameter B Std. df Wald Sig
Error x?

Primary Quantity Outcome
Intercept 1110 334 1 11.02  .001
Time -0.28 151 1T 003 854

Anxiety covariate -0.13 0.6 1 064 424
CUD severity score covariate 0.32 018 1 328 070
Mental illness diagnosis 1.80 1721 110 295

covariate

Age covariate -0.75 036 433 037
Waitlist vs non-MET -0.15 284 000 958

1

1
Waitlist vs MET 0.95 266 1 013 721
Time x Waitlist vs non-MET -152 210 1 0.53 469
Time x Waitlist vs MET -437 175 1 623 .013

Note. Primary cannabis outcome variables for the quantity (DFAQ) over the
course of the study (i.e., T0-T2). Waitlist denotes waitlist control, non-MET
denotes the non-MET research assistant condition, and MET denotes the MET-
therapist condition

SE=0.49, p=0.60). Results indicated that all three of the
groups significantly decreased their cannabis consump-
tion days in the past week, though none of the groups sig-
nificantly differed from each other. See Table 1 for details.

Cannabis quantity We found partial support for
expected follow up treatment effects on cannabis quan-
tity. The time by condition interaction was not significant
for waitlist control versus non-MET research assistant
condition (B=-1.52, SE=2.10, p=0.47), and the non-
MET research condition versus the MET-therapist condi-
tion (B=-2.85, SE=1.88, p=0.13), but the interaction was
significant for waitlist control versus the MET-therapist
condition (B=-4.37, SE=1.75, p=0.01). Results indi-
cated that participants who received MET-therapist treat-
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Table 3 Post-Hoc GEE Model results for cannabis problems

Parameter B Std. df Wald Sig
Error x?

Secondary Problems Outcome
Intercept 2125 207 1 104.92 .000
Time -339 112 1 917 002

Anxiety covariate 0.34 013 1 735 007
CUD severity score covariate 0.88 014 1 4051 .000
Mental illness diagnosis 1.32 154 1 074 390

covariate

Age covariate 0.02 017 1 001 924
Waitlist vs non-MET 1.86 182 1 1.04 308
Waitlist vs MET 097 .71 1 032 569
Time x Waitlist vs non-MET -3.97 180 1 4388 .027
Time x Waitlist vs MET -3.26 175 1 349 .062

Note. Secondary cannabis outcome variables for the cannabis problems (RMPI)
over the course of the study (i.e., T0-T2). Waitlist denotes waitlist control, non-
MET denotes the non-MET research assistant condition, and MET denotes the
MET-therapist condition

ment (B=12.05, SE=2.78, p<0.001) showed significantly
greater reductions in the quantity of cannabis used rela-
tive to the waitlist control. See Table 2 for details (Fig. 2).

Hypothesis 2: Inmediate effects on secondary outcomes
Cannabis problems There was a significant main effect
of time, where cannabis problems decreased over time
(B=-3.39, SE=1.12, p=0.002). We found partial sup-
port for expected follow up treatment effects on canna-
bis-related problems. The time by condition interaction
was not significant for the non-MET research condition
versus the MET-therapist condition (B=0.71, SE=1.93,
p=0.72), and for the time by condition interaction for
the waitlist control versus the MET-therapist condition
(B=-3.26, SE=1.75, p=0.06). Although the latter was not
significant, it approached significance. Hence, for descrip-
tive reasons we probed the interaction, but use caution
when interpreting it given that the interaction was not
statistically significant. The time by condition interaction
was significant for the waitlist control versus non-MET
research assistant condition (B=-3.97, SE =1.80, p=0.03).
Results indicated that although all conditions decreased
their cannabis-related problems over time, participants
who received the non-MET research assistant condition
(B=23.10, SE=1.83, p<0.001) significantly reduced the
amount of cannabis use problems compared to waitlist
control. Participants who received the MET-therapist
treatment (B=12.05, SE=2.78, p<0.001) also decreased
their cannabis use problems compared to waitlist control,
though not to a traditionally significant amount (i.e., p
value less than 0.05). See Table 3 for details (fig. 3).

Anxiety, depression and quality of life
We did not observe any main effect of time, or interac-
tion effects, on the remaining secondary outcomes of
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Table 4 Post-Hoc GEE Model results for anxiety

Table 6 Post-Hoc GEE Model results for quality of life

Parameter B Std. df Wald Sig Parameter B Std. df Wald Sig
Error x? Error x?
Anxiety Quality of Life
Intercept 1178 100 1 13930 <001 Intercept 8544 282 1 91551 .000
Time -083 068 1 148 224 Time 238 203 1 138 241
CUD severity score covariate 036 009 1 17.74 <.001 Anxiety covariate -051 018 1 800 005
Mental illness diagnosis 228 094 1 582 016 CUD severity score covariate -033 022 1 233 127
covariate Mental iliness diagnosis -203 228 1 080 372
Age covariate -003 013 1 0.04 846 covariate
Waitlist vs non-MET -059 127 1 022 642 Age covariate -035 034 1 1.06 304
Waitlist vs MET -027 123 1 005 829 Waitlist vs non-MET 1.13 279 1 016 687
Time x Waitlist vs non-MET -143 089 1 258 108 Waitlist vs MET 468 284 1 272 099
Time x Waitlist vs MET -090 108 1 070 403 Time x Waitlist vs non-MET 160 298 1 029 592
Note. Secondary outcome variables for anxiety (GAD7) over the course of the Time x Waitlist vs MET -0.14 269 1 0.00 959

study (i.e., TO-T2). Anxiety not included as covariate. Waitlist denotes waitlist
control, non-MET denotes the non-MET research assistant condition, and MET
denotes the MET-therapist condition

Table 5 Post-Hoc GEE Model results for depression

Parameter B Std. df Wald Sig
Error x?

Depression
Intercept 7.25 113 1 4131 .000
Time -1.79 095 1 352 061

Anxiety covariate 0.58 0.07 1 62.10 .000
CUD severity score covariate 0.10 0.08 1 146 227
Mental illness diagnosis 1.50 0.82 1329 070

covariate

Age covariate 0.05 0.1 1 0.21 644
Waitlist vs non-MET -045 093 1 0.23 631
Waitlist vs MET -136 1.00 1 186 173
Time x Waitlist vs non-MET -047 120 1 016 694
Time x Waitlist vs MET 047 1.25 1014 707

Note. Secondary cannabis outcome variables for depression (PHQ-9) over the
course of the study (i.e., T0-T2). Waitlist denotes waitlist control, non-MET
denotes the non-MET research assistant condition, and MET denotes the MET-
therapist condition

Note. Secondary cannabis outcome variables for quality of life (WHOQOL) over
the course of the study (i.e., T0O-T2). Waitlist denotes waitlist control, non-MET
denotes the non-MET research assistant condition, and MET denotes the MET-
therapist condition

anxiety, depression, or quality of life. See Tables 4, 5 and
6 for more details.

Discussion
While online programs for cannabis use are relatively
new in Canada, available evidence suggests that com-
bined CBT and MI programs have moderate effect sizes
in reducing cannabis related outcomes. The present pilot
RCT aimed to examine the efficacy of a Canadian version
of an established Swiss self-help program, CANreduce, as
well as any additional benefit of an MET-therapist guided
introduction to the program. Although there was signifi-
cant attrition and challenges with overall sample size, the
present study provides preliminary support for both the
Canadian version of CANreduce and the benefit of the
MET-therapist guided introduction.

Regarding primary outcomes, we saw partial sup-
port for our first hypothesis. While there was a general
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reduction in cannabis consumption days in the past week
from baseline to follow up across conditions, there were
no significant differences between groups (ie., either
active treatment group compared to waitlist control, or
the other active treatment group). A general reduction
in cannabis consumption not surprising, given that the
present sample was that of a treatment seeking popula-
tion and was likely to begin modifying their cannabis use
with or without the CANreduce program. However, in
examining quantity of cannabis use, participants in the
MET-therapist condition showed significantly greater
reductions in quantity of cannabis used over time com-
pared to the waitlist control. These findings are in part
similar to previous iterations of the CANreduce pro-
gram, where the present study demonstrated signifi-
cantly greater reductions in cannabis use quantity for
the conditions where therapeutic interactions were pres-
ent compared to waitlist control (i.e., the MET-therapist
condition in the present study and the group that had
access to chat counselling in Schaub et al. 2015). How-
ever, the present study differed from the Schaub et al.
(2015) study in that the present study did not also see sig-
nificant reduction of cannabis use days in the past week.
It is possible that the expected reduction of cannabis use
days in the past week was not found either due to our
small sample size reducing the ability to detect meaning-
ful changes, or by using a broad measure of frequency
(i.e., number of days used in the past week) instead of a
more sensitive measure (e.g., number of smoking ses-
sions in the past week). It is also possible that because
the CANreduce program allowed for flexible goal making
(either general cannabis reduction or abstinence), indi-
viduals who successfully reduced their overall quantity
of use did not have the goal of having cannabis-free days,
hence did not show a reduction in number of cannabis
use days in the past week.

Regarding secondary outcomes, we again saw only par-
tial support for our second hypothesis. Significant differ-
ences for secondary outcomes between study conditions
were only found for cannabis-related problems. Although
participants across groups all decreased their cannabis-
related problems from baseline to follow up, only par-
ticipants in the non-MET research assistant condition
showed significantly greater reductions in cannabis-
related problems compared to the waitlist control. Par-
ticipants in the MET-therapist condition also showed a
reduction in cannabis use problems over time compared
to the waitlist control, albeit just above the traditional cut
off for significance (i.e., p=0.06). However, given the rela-
tively small sample size, we may have been underpowered
to elucidate these differences within this sample, giving
reasonable support to further investigate significance
values close to the traditional cutoff. This finding is simi-
lar to prior CANreduce studies, where the present study
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demonstrated significant reductions in cannabis use
problems for the non-therapeutic support compared to
waitlist control (i.e., the non-MET research assistant con-
dition in the present study, and service team support in
the Baumgartner and colleagues (2021) study). While the
present study and the Baumgartner and colleagues (2021)
examined slightly different constructs of cannabis asso-
ciated problems (i.e., Baumgartner outcomes included
cannabis use disorder and cannabis-dependence severity;
the present study examined cannabis-related problems
directly), they do examine a similar general construct of
cannabis-related problems. This finding of significance in
the case of the non-MET research assistant condition and
the nearly-significant trend in the case of the MET-ther-
apist condition in relation to the waitlist control group,
indicate that access to the online treatment program
itself is helpful in reducing cannabis-related problems.
Given that a diagnosis of Cannabis Use Disorder (CUD)
reflects an overall level of impairment to functioning and
cannabis-related problems rather than cannabis con-
sumption days in the past week or quantity of cannabis
use itself, the demonstrated improvement in cannabis-
related problems supports the efficacy of the Canadian
version of CANreduce for those with CUD.

Somewhat surprisingly, no condition differences were
found for anxiety, depression or quality of life. Prior itera-
tions of the Swiss CANreduce found support for reduc-
tion in anxiety (Baumgartner et al. 2021), and similarly
structured research in other substance use areas have
typically found support for reduction in negative emo-
tions (i.e., depression and anxiety) and quality of life
(Frohlich et al. 2022). The absence of findings for reduc-
tion in anxiety, depression and quality of life is also some-
what surprising given the relationship reported in the
literature between improvement in cannabis misuse and
well-being (Tossman et al. 2011; Hser et al. 2017). How-
ever, as suggested in other short-term cannabis reduc-
tion studies examining quality of life as an outcome, a
relatively short survey period may not be adequate time
to fully capture changes to quality of life which may take
longer to improve (Hser et al. 2017). Prior CANreduce
studies had a follow up time of three months (Schaub
et al. 2015; Amann et al. 2018) instead of the Canadian
CANreduce follow up of only one month, which may
have limited our ability to observe quantifiable positive
impacts of cannabis use changes. Additionally, the cur-
rent Canadian CANreduce had limited focus specifically
on mental health-related constructs, whereas other simi-
lar substance use treatment program evaluations more
heavily integrated mental health and well-being informa-
tion in their treatment modules and tracked this domain
on a week-to-week basis (Frohlich et al. 2022). Similar
to primary outcomes, we were likely underpowered to
observe some of the changes in secondary outcomes.
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Implications
Overall, our study offers preliminary support for the Cana-
dian CANreduce, an online self-guided treatment program
for cannabis use. While our results are modest and sample
size is relatively small, the current findings offer some addi-
tional support to the growing literature supporting online
cannabis use treatments (Baumgartner et al,. 2021; Rooke et
al. 2013; Schaub et al. 2015). Given the increasing cost of in-
person treatment, limited resources paired with increased
demand and reduced access in remote and rural areas (Rich-
ards & Vigano, 2013), increasing the availability of evidence-
based online treatments for cannabis use is much needed.
Available literature suggests that online-delivered CBT/
MET treatment for CUD is equally effective to therapist-
delivered CBT/MET but online-delivered are significantly
more cost-effective (Budney et al. 2015). Given that poten-
tial substance use treatment patients can be lost if treatment
is not available or readily accessible (National Institute on
Drug Abuse 2018), timely access to treatment is important.
CANreduce offers an alternative approach to addressing
heavy cannabis use that may help reduce the time between
being ready for treatment and receiving treatment.
Additionally, the present study was the first of its kind
to develop and integrate a one-hour guided introduc-
tion to the program alongside an MET-trained therapist.
Prior literature has detailed the benefits of including
MET principles at the outset of substance use treatment
(Carroll et al. 2001), while also highlighting the signifi-
cant strain of individualized treatment on the healthcare
system (Morgan et al. 2013). Offering a hybrid approach
may help to promote balance between the cost-effective
online treatments while “priming” the participant to get
the most out of the programming available. Despite the
modest beneficial outcomes of the MET-therapist condi-
tion compared to the non-MET research assistant condi-
tion in the domain of quantity of cannabis use, we cannot
in confidence champion the use of MET-guided intro-
ductions over non-MET introductions. More research
is needed to better explore the areas of benefit of MET-
guided introductions, the long-term impacts, as well as
further exploring the cost/benefit analysis of more inten-
sive resources required for the MET-therapist conditions.

Limitations and future directions

The present study is not without limitations. First, the
present study experienced significant attrition and dis-
engagement despite attempts to maximize participation
(e.g., adherence protocols, automatic reminders, offer-
ing ongoing technical support). Relatedly, participants
tended to complete only approximately half of module
content offered. Despite weekly automated progress and
diary reminders, the proportion of participants who
fully completed the program was 24.5%, with no signifi-
cant completion differences between the two treatment
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groups. This is similar to other online cannabis treat-
ments (e.g., 3.5/6 modules, Rooke et al. 2013). Although
significant participant drop out and disengagement is not
uncommon in any online substance use treatment (Had-
jistavropoulos et al. 2020; Frohlich et al. 2022; Rooke et
al. 2013), future research should continue to refine prac-
tices to maximize retention. Strategies such as imple-
menting tenets of contingency management (e.g., giving
additional positive reinforcement for completing mod-
ules, reinforcing progress towards cannabis reduction or
abstinence goals), fully implementing the Engagement,
Verification, Maintenance and Confirmation (EVMC)
Protocol by Scott (2004), or having scheduled virtual
progress check ins with participants instead of offering
email progress summaries, may help to maximize reten-
tion. Given the integration of the CANreduce program
with MET-therapists, participants may gain additional
benefit from multiple check ins throughout treatment
with the MET-therapist. While there is some evidence
to suggest that number of treatment sessions does not
impact treatment effect size (Davis et al. 2015), multiple
check ins with a consistent MET-therapist may foster the
therapeutic alliance, which can significantly impact can-
nabis use and problematic behaviours at post-treatment
follow up (Diamond et al. 2006). Furthermore, while we
attempted to correct for biases associated with base-
line levels of anxiety, we did observe that people who
were more anxious at the outset of the treatment trial
were more likely to drop out over time. Future trials on
CANreduce should enhance the anxiety-specific content.

Second, the current study’s smaller sample size lim-
ited our options in post-hoc analyses. Conditions under
which the study was run (i.e., in the context of a Ph.D.
dissertation project with limited budget and restricted
time for data collection) prevented larger sample sizes
from being recruited. We could not examine whether
treatment completers had significantly different pri-
mary and secondary outcomes of interest compared to
non-completers. Along the same line, the current study’s
small sample size also limited the ability to examine how
various sociodemographic and individual factors related
to treatment outcomes. Given that individuals respond
differentially to treatment based on various personal fac-
tors (Dacosta-Sanchez et al. 2023), future studies should
aim to increase sample size through larger data collection
projects in addition to mitigating drop out. The small
sample size also significantly impacted study power as
mentioned throughout the manuscript, as well as gener-
alizability of study results.

Conclusions

CANreduce is one of the first online, CBT and MET self-
guided treatment programs for heavy cannabis use avail-
able in North America that has an integrated MET-therapist
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guided introduction. We found preliminary evidence sug-
gesting the guided introduction’s version of the program
efficacy in reducing cannabis quantity, alongside the general
benefit of reducing cannabis-related problems among both
the non-guided introduction and the guided introduction
(albeit, with marginal significance). In spite of the signifi-
cant study attrition and small sample size, the current study
offers support to the growing literature for online treat-
ments for heavy cannabis use. Future studies should aim to
replicate these findings with a larger sample, examine the
efficacy among more varied levels of cannabis users (i.e., not
only individuals with hazardous or disordered use), and find
the optimal level of therapist engagement for a mostly-self
guided program.
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