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Background: Methamphetamine use disorder (MUD) is associated with executive dysfunctions, which are linked
with poorer treatment outcomes. However, current treatments for MUD do not directly address cognition. We
recently modified Goal Management Training (now Goal Management Training"; GMT™), a group-based inter-
vention originally designed to improve executive functions after brain injury, to enhance suitability for MUD.
Here, we describe the rationale and design of a trial which aims to determine the acceptability and feasibility of
GMT" during residential rehabilitation for MUD, and its impact on executive functions and clinical outcomes.

Methods: We used a cluster randomised crossover design: participants are randomised at the cluster level to
receive either GMT" or psychoeducation-control (Brain Health Workshop; BHW). GMT" is delivered in four 90-
min weekly sessions and includes a between-session journal with 10-min daily activities. The program targets
attention, impulse control, goal-setting, and decision-making. BHW is a health-oriented intervention that delivers
information about the brain and promotes healthy exercise, diet, and sleep. It is matched to GMT" on program
format, length, and time with therapists. We will recruit forty-eight participants with MUD from residential
treatment services. Our primary outcomes are acceptability, feasibility, and self-reported executive functioning.
Secondary outcomes include craving, quality of life and cognitive performance. Outcome assessments are per-
formed at baseline, post-interventions, 4-week follow-up, and 12-week follow-up.

Conclusions: This study will provide GMT" feasibility and acceptability data and will indicate initial efficacy on
executive functions and clinical outcomes in residential treatment for MUD. Information from this pilot trial will
inform a powered RCT.

Providing effective treatment for methamphetamine use disorder
(MUD) is becoming a critical need. Methamphetamine is a highly
addictive stimulant, and the second most common illicit drug used
worldwide, with approximately 27 million people using amphetamines
in 2019 [1]. Methamphetamine is an important contributor to the global
burden of disease and is associated with a range of harmful conse-
quences, including physical and mental health conditions, disadvan-
taged social circumstances, risk of suicide, and increasing rates of
unintentional death [2-6]. Underlying the core features of MUD
(including loss of control over substance use and continued use despite
harmful consequences) are deficits in executive functions, namely, the
higher-order cognitive skills that enable goal-oriented behavior [7-9].
Executive dysfunctions have been shown to persist during early

abstinence from methamphetamine, a period when people may be
engaging in treatment services [10].

Executive functions encompass different skills such as working
memory (or on-line updating of information), inhibition (controlled
suppression of prepotent responses; impulse control), flexibility and
decision-making [11,12]. Deficits in these executive functions have
predicted treatment drop-out, poorer perceived quality of life, and drug
relapse in people with stimulant use disorders [13-16]. However, cur-
rent gold-standard treatments for MUD do not improve cognitive dys-
functions and have shown limited overall efficacy [3,17,18]. There is
therefore a significant need to include interventions that train executive
functions as an adjunct to standard addiction treatments. Residential
rehabilitation facilities, a gold-standard treatment option, are
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well-suited to incorporating novel adjunct interventions. This is because
these treatment facilities can provide a motivated and available popu-
lation, and patients can benefit from improved cognitive-executive skills
to achieve their own therapeutic goals [19,20].

Goal Management Training (GMT) is a cognitive remediation pro-
gram originally designed to improve executive dysfunction after brain
injury [21] and has shown early promise at improving executive func-
tions in substance use disorders [22-26]. GMT trains executive functions
via strategy learning and application of meta-cognitive skills to personal
goals. However, its original materials were catered to people with
greater cognitive deficits and different demographics and lifestyles than
people with MUD. To adapt GMT to the needs of people with MUD and
treatment providers, we conducted a re-development process using
input from these end-users within a co-design approach [27]. The
modified program, GMT™, includes four weekly modules focussing on
different executive functions that are typically impaired in MUD,
including attention, inhibition, goal setting (working memory), and
decision-making [14,28-30].

This paper describes the protocol of a pilot trial of GMT" for MUD
treatment. The primary objective is to determine whether GMT™ is
acceptable and feasible in the context of residential treatment for MUD,
and whether it has a positive effect on executive functions, compared to
psychoeducation-control. Secondary outcomes include reductions in
substance use and craving, treatment retention rates, quality of life,
personal goal attainment, and cognitive performance in tests of inhibi-
tion and decision-making.

1. Material and methods

This protocol is in accordance with the guidelines for Good Clinical
Practice, SPIRIT, and CONSORT 2013. The interventions are described
in accordance with the TIDieR checklist. This study is prospectively
registered with anzctr.org.au (ACTRN12621000172808).

1.1. Trial design

This is a four-week, between-groups, single-blind (assessors) cluster-
randomised crossover trial comparing GMT " versus Control in terms of
acceptability and effects on executive functions. The primary outcomes
are (i) acceptability, indicated by the proportion of people who with-
draw consent prior to engaging in GMT " and participants ratings of the
program in a purpose-designed scale, (ii) feasibility, indicated by the
proportion of participants who complete four sessions of GMT™, and (iii)
benefit for executive functions, indicated by a validated self-report of
executive functioning measured immediately after the end of in-
terventions. We will also conduct follow-ups at four weeks and twelve
weeks following the intervention to assess longevity of effects and sec-
ondary outcomes.

We selected a psychoeducation-based active comparator (Brain
Health Workshop; BHW) to determine the superiority of GMT ™. Psy-
choeducation delivers informational content about the impact of sub-
stance use on the brain and body and how lifestyle choices can help to
improve their health. This intervention is superficially similar to GMT*
(health-focussed and enjoyable) and permits a similar format and
exposure to therapists without actively training executive functioning.

1.2. Study setting

Recruitment and data collection will take place across either two or
three residential addiction treatment sites in metropolitan and regional
Victoria, Australia. The participating organisations are therapeutic
community models of treatment, which focus on achieving positive
lifestyle changes, group living, and increasing opportunities for re-
sponsibility and growth [31]. Therapeutic communities are
abstinence-based approaches and individuals may detox prior or at the
beginning of their treatment stay. There are between 18 and 100 people
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with drug and alcohol addictions residing at participating treatment
sites.

1.3. Eligibility criteria

Participants must be aged between 18 and 50; meet the Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) [32]
criteria for MUD, measured with the Mini-International Neuropsychi-
atric Interview (MINI) [33]; seeking and/or engaged in addiction
treatment; have sufficient English language proficiency to understand
the intervention content; and be intending to stay at the treatment
setting for long enough to complete the intervention (see Fig. 1). Clients
will be ineligible if they meet the DSM-5 criteria for psychosis or
schizophrenia; have severe cognitive impairment, indicated by a score
lower than 16 on the Montreal Cognitive Assessment (MoCA) [34]; or if
they are currently taking benzodiazepines.

1.4. Interventions

1.4.1. GMT"

General Description. GMT" is a modified cognitive remediation
program for MUD. It is delivered in a group setting and includes meta-
cognitive strategies to train executive functions that are disrupted in
MUD [attention, inhibition, goal setting (working memory), and
decision-making] and opportunities to practice building control over
these functions with in-session and between-session activities.

Approach/Active ingredients. GMT™' exerts its training effect
through strategy learning in session. Clients engage in experiential
learning about cognitive slips (i.e., accidental errors) through in-session
activities, e.g., sorting pictured postcards into incorrect piles due to
inattention to specific details. Facilitators then teach specific strategies
related to that executive function and clients repeat the activity with
improved performance. This is further supported by character examples
and discussions of real-world slips, (including substance-related slips
and general functioning, e.g., within relationships or employment) and
ongoing practice and reflection in the between-session journal activities.
Participants make a GMT ™ bracelet in session 1 that is worn around their
wrist as a reminder to practice GMT" skills in everyday situations, (e.g.,
regularly pausing to prevent impulsive responding).

Contents. GMT" includes four modules that are delivered weekly
using presentation slides. Each module is dedicated to training a unique
executive function. Module 1 (Be Aware) trains attention; participants
are taught to notice when they start to ‘zone out’ or are in ‘autopilot’
mode and use mindfulness strategies to redirect attention back to the
present moment. Module 2 (Pause) trains impulse control; participants
are taught to pause regularly to maintain or regain focus on a current
task and to reduce automatic emotionally driven responses. Module 3
(Envision Goals) trains goal setting and working memory; participants
are taught how to check their current goals or task instructions to shield
them from distractions. Module 4 (Decide) trains decision-making;
participants are taught to consider future-focussed decisions and
consider longer-term goals when making short-term decisions.

Participants receive a printed journal with daily activities to reflect
on GMT" skills and progress towards achieving life goals. Some activ-
ities require GMT™ skills during completion (four per week), and other
activities are designed to help participants to reflect on the conse-
quences of applying GMT" skills throughout the day (three per week).
Materials are further described in our paper outlining the collaborative
redesign [27] and may be requested for research purposes by contacting
the corresponding authors.

Delivery. GMT" is a face-to-face, therapist-guided intervention, that
will be delivered by doctoral students in clinical psychology, with a
minimum of six years training in psychology. Groups will include be-
tween 4 and 6 participants, are delivered weekly, and run for 90 min.
Peers interact throughout the group, engaging in open discussions about
personal experiences with methamphetamine, cognitive slips, and their
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Fig. 1. Participant flow through the trial phases.

consequences. They also complete in-session activities together and
share their experiences with the activities and how they might use GMT ™"
strategies to help overcome similar everyday slips.

The journal activities for each module are introduced at the end of
each session. Facilitators discuss the instructions and assess participants’
comprehension. The journal takes approximately 10 min per day to
complete and is designed to be completed individually. However, peer
discussion about the program and skills practice over the week is
encouraged. Journal activities are discussed at the beginning of the next
session with peers and facilitators, and further instruction or guidance is
provided if required. See Supplementary Material A for attendance
monitoring.

1.4.2. BHW

General Description. BHW is a manualized active control inter-
vention that maintains a health-promotion focus. The program delivers
psychoeducation material about cognitive dysfunction in MUD and
healthy lifestyle choices. BHW was modelled off the control intervention
employed by Levine and colleagues [21], although includes substantial
changes to increase methamphetamine-related content and to enhance

similarity to GMT". BHW is matched to GMT" with respect to format,
group discussions, time spent with facilitators, and between-session
homework duration.

Approach/active ingredients. Although BHW includes information
about the brain and different cognitive functions, it does not explicitly
train executive function. Psychoeducation content is presented, and the
group engages in discussions and hands-on activities related to the
module content. Examples of BHW activities include making alphabet
letters out of blocks, juggling balls, and sorting meal recipe cards from
most to least healthy. Participants are not provided with cognitive
strategies and the activities are not designed to evoke slips. The BHW
journal includes the opportunity for participants to reflect on the ben-
efits of healthy lifestyle changes.

Contents. As with GMT, there are four weekly modules, delivered
using presentation slides. Module 1 provides basic information about
brain anatomy and cognition, the impact of long-term methamphet-
amine use, and an introduction to neuroplasticity. Modules 2-4 provide
content that is focused on healthy living. Module 2 focuses on healthy
exercise, Module 3 focuses on healthy diet, and Module 4 focuses on
healthy sleep. Each session includes psychoeducation content related to
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the weekly topic, group-based discussions about cognition and lifestyles
during methamphetamine use, suggested lifestyle changes to promote
neuroplasticity (e.g., choosing a Mediterranean diet), and interactive
activities.

Participants receive a printed journal to reflect on the health-related
content in between sessions. Some activities are designed to reinforce
psychoeducational content (e.g., identifying foods consistent with a
Mediterranean diet), while other activities are designed to reflect on
healthy lifestyle changes over the week (e.g., maintaining a meal diary,
an exercise planner, or a sleep diary). The materials may be requested by
contacting the authors.

Delivery. As with GMT", BHW is a face-to-face, therapist-guided
intervention that will be delivered by clinical psychology doctoral
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students. It includes weekly 90-min sessions with 4-6 participants. Peers
interact throughout the group, engaging in open discussions about
personal experiences with methamphetamine, unhealthy lifestyle
choices, and physical and cognitive health consequences. Similar to
GMT", they complete in-session activities together and share their ex-
periences with lifestyle recommendations and practices.

The journal activities are also introduced at the end of each session
and facilitators provide instructions and assess comprehension. Journal
completion takes approximately 10 min daily and should be completed
individually, although peer discussion during the week is also encour-
aged. Journal activities are discussed at the beginning of the next BHW
session with peers and facilitators to assess for comprehension and
engagement.

Table 1

Description of secondary outcomes, characterization variables, process variables and moderators, and assessment timings.

Outcome

Measure

Description

Assessment point

Secondary Outcomes
Inhibition

Delay Discounting

Decision making

Severity of
methamphetamine
dependence

Methamphetamine use over
the past month

Methamphetamine craving

Treatment retention

Quality of life

Goal achievement

Characterization Variables
Psychiatric disorders

Cognitive impairment
Intelligence

Process Variables
Group therapy alliance
Moderators

Working memory

Trait impulsivity

Cognitive Impulsivity Suite (CIS) [39]

Kirby 27-item Delay Discounting Task
(DDT) [40]

Iowa Gambling Task (IGT) [41]

Two Staged Task (2ST) [42]

Severity of Dependence Scale [43]

Timeline Follow Back interview (TLFB)
[44]

Hair toxicology

Penn Alcohol Craving Scale (PACS) [45]

N/A

World Health Organization Quality of Life
(WHOQOL _Bref) [46]

Goal Attainment Scaling (GAS) [47]

Mini International Neuropsychiatric
Interview [33]

Montreal Cognitive Assessment (MoCA
version 8.3) [34]

National Adult Reading Test [48]

Group Session Rating Scale [49]

Letter-Number Sequencing Task; Wechsler
Adult Intelligence Scale (4th ed; WAIS-1V)
[50]

UPPS-P Impulsive Behavior Scale- short
version [51]

The CIS includes three separate gamified tasks that capture different aspects
of cognitive inhibition, including attentional control, information gathering,
and feedback monitoring/shifting.

This self-reported questionnaire presents hypothetical monetary amounts.
Participants select between receiving an immediate smaller amount or a
delayed larger amount. The DDT provides an indication of how sensitive
individuals are to delay.

A computer-based intervention that requires participants to make selections
from four decks of cards with a goal of making as much game-based currency
as possible. An overall net score is provided (i.e., general decision-making
ability), while computational modelling can provide values of mechanisms
driving each participant’s behavior.

A computer-based intervention that requires participants to make two sets of
choices to earn in-game rewards. These choices occur in a task structure
where different environmental states link to one another. The 2ST measures
two types of decision-making: model-free (retrospective and repetitive) and
model-based (prospective and goal-orientated).

Five-item self-report questionnaire indicating the degree of dependence on
methamphetamine.

The TLFB captures information about the amount and frequency of
methamphetamine use over the past month, providing quantitative estimates
of drug use.

We will assess recent methamphetamine use and abstinence from
methamphetamine using an objective biomarker of hair toxicology.

The PACS is a five-item questionnaire capturing frequency, intensity, and
duration of thoughts about using methamphetamine. We used a modified
version of this scale to reflect craving about methamphetamine.

Audit of the study database to determine the proportion of participants who
are still enrolled at the treatment facility 4 weeks after the interventions.

A 26-item measure of an individual’s subjective assessment of their position
in life in the context of four domains of wellbeing: psychological, social,
physical, and environmental.

The GAS is an individualised outcome measure involving standardised goal
selection and goal scaling

Structured diagnostic interview for major DSM-5 diagnoses
A brief screening tool designed to capture mild cognitive impairment

A single word oral reading test with 50 irregular words that participants are
not able to decipher through guess work and must therefore rely on former
knowledge.

Four-item visual analogue scale, capturing group therapy alliance on
relationship, goals and topics, approach, and the overall fit.

A combination of letters and numbers are presented to participants, and they
are tasked to recall them in sequential order, first starting with numbers, then
with letters.

A 20-item measure of five trait aspects of impulsivity. This includes negative
urgency, positive urgency, sensation seeking, (lack of) premeditation, and
(lack of) perseverance.

Baseline
Post-intervention

Baseline
Post-intervention

Baseline
Post-intervention

Baseline
Post-intervention

Baseline
4-Week FU
12-Week FU
Baseline
4-Week FU
12-Week FU
Baseline
4-Week FU
12-Week FU
Baseline
4-Week FU
12-Week FU
4-Week FU

Baseline

4-Week FU
12-Week FU
Post-intervention
4-Week FU
Baseline

Baseline

Baseline

At the end of each
intervention session

Baseline
Post-intervention

Baseline
Post-intervention

Note. Baseline assessments occur within approximately one week of the first intervention session; post-intervention assessments take place within approximately one
week following intervention completion; 4-week FU and 12-week FU assessments take place 4 and 12 weeks after intervention completion.
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third treatment setting is required to increase participant numbers, the
treatment setting will match the sequence applied at the first setting.

2.5. Procedure

The researchers facilitating the interventions (AA and AR) will
inform participants about the study at each treatment setting. Once
approximately six participants express interest in the trial, we will start
the research protocol. Participants will provide written informed con-
sent. Research officers, blind to intervention allocation, will then
administer the baseline assessment battery (including the BRIEF-A and
measures indicated in Table 1) with each participant. Once a minimum
of four participants have completed the baseline assessments and meet
eligibility, the treatment will commence. The interventions will be
delivered over a four-week period. The research officer will then contact
the treatment centre to arrange on-site post-intervention assessments,
and to obtain information on treatment retention. The research officer
will also contact participants to arrange follow-up assessments, which
are conducted at a university or a local library. Participants may with-
draw consent from the trial at any stage.

3. Analysis plan
3.1. Sample size

As we are allowing between four to six participants in each group,
the target sample size was set between 32 and 48 participants (between
16 and 24 in each condition). The sample size in our pilot trial is
pragmatically determined to factor in two sites (although a third site
may be added to support participant numbers), four sequential groups,
and a maximum of six participants in each group. The primary outcome
is the BRIEF-A GEC difference between baseline and post-intervention.
In a recent study, Marceau and colleagues [24] applied cognitive
remediation for substance use disorder in a residential treatment
context. The baseline mean GEC was 59.44 (SD = 11.19) and the
covariate-adjusted, post-intervention mean was 53.07 (SD = 6.94). With
consideration of pilot sample size, and assuming a similar
post-intervention effect and between four and six participants in each of
the eight groups, our trial has 80% power to detect treatment differences
in the scenarios outlined in Table 3.

3.2. Statistical methods

Statistical analyses will be performed using the most appropriate
procedures in MATLAB R2022a, R 4.1.3 and Genstat. We will follow the
intention-to-treat principle in primary and secondary analyses, and
include all randomised participants, irrespective of program completion
or whether they were lost to follow-up. We will also complete per pro-
tocol analyses to determine any differences.

3.3. Primary outcomes

Acceptability (dimensional ratings data) and feasibility (proportion
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data) will be analysed using descriptive statistics, and Chi square or t-
test analyses comparing the GMT" and BHW groups. We will assess
change in executive functioning with linear mixed modelling. Random
effects will be the treatment sites, participants within groups, and
repeated assessments within participants. Fixed effects will be time (pre
versus post), treatment (BHW versus GMT™), their interaction, and pe-
riods (four levels, if they are aligned across sites). We will assess diag-
nostic plots of residuals to indicate potential departures from
assumptions; in the event of violations, we may conduct analyses on
transformed data. We will calculate Hedges’ g effect sizes for the BRIEF-
A outcome to quantify pre-post changes in GMT™, compared to the
control (BHW).

3.4. Research ethics approval

Monash University Human Research Ethics Committee approved this
research and trial (Reference Number 12364).

4. Discussion

This will be the first study to determine whether GMT" is feasible
and acceptable within MUD treatment, and whether it has a positive
impact on executive functioning and clinical outcomes. Executive
dysfunction is a core feature of MUD, which has been linked with earlier
treatment drop out and higher rates of relapse [14,16]. By strengthening
executive functions as part of standard treatment, we expect to empower
people with MUD to self-regulate and better align their behavior with
their long-term goals.

We anticipate that GMT" will be well tolerated by people with MUD,
indicating acceptability of the intervention. GMT™" has been customized
to the specific needs of patients and treatment providers. We focused on
enhancing the engagement of the intervention materials and in-session
activities, and integrated real-world examples of personal goals that
are highly salient to people with MUD. The content is also relevant to
their experience in therapeutic communities (e.g., building interper-
sonal relationships, keeping personal responsibilities and goals at the
treatment centre front of mind). Such customized approaches, where the
intervention has been matched to consumers’ identity and goals, have
been found to enhance the feasibility of intervention implementation
[52]. We also tailored the program to an appropriate difficulty level and
to the relevant executive dysfunctions exhibited by people with MUD.
This is important to ensure that clients are adequately challenged, yet
able to demonstrate cognitive improvement [53]. This is expected to
increase the likelihood of treatment completion, providing feasibility of
the intervention.

We expect that participants with MUD who are enrolled in GMT" will
show a greater overall improvement in executive functions than those
enrolled in BHW. Although BHW is an active control intervention that is
superficially similar to GMT™, it does not include active ‘training’ in-
gredients to enhance awareness of cognitive errors or provide strategies
to build executive control. Psychoeducation around healthy brain
functioning, and the benefits of sleep, diet, and exercise also feature in
existing treatment programs which have limited efficacy [3]. We have

Table 3

BRIEF-A effect size estimates for groups of four or six participants.
Number of Pre-expo mean Post-expo Post-expo SD SD SD SD SD Icc Icc Effect
subjects per (all groups) mean BHW mean GMT" Sites Groups Participants Obs Total Groups Participants Size
group (A) (B)
6 59.5 57.5 53.43 2.23 2.45 11.00 3.47 12.00 0.453 0.047 —0.339
4 59.5 57.5 52.44 2.23 2.45 11.00 3.47 12.00 0.453 0.047 —0.422
4 59.5 57.5 53.43 2.23 2.45 9.25 2.80 10.22 0.453 0.066 —0.398

SD Total = the square root of the sum of the squared SDs for sites, groups within sties, subjects within groups and observations within subjects. ICC groups = Variance
of Sites/(Variance of Sites + Variance of Groups). ICC subjects = Variance of Groups/(Variance of Groups + Variance of Subjects). Effect Size = Difference in post-
exposure means/(SD Total). Power calculations for each scenario are based on 5000 simulations, a REML analysis of each simulated trial and calculation of the t-test for

the treatment by time interaction contrast.
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already seen preliminary evidence of the benefit of GMT on areas of
executive functioning in earlier trials in substance use disorders [22,25],
and the program has been further tailored to target the cognitive diffi-
culties associated with MUD (i.e., attention problems, poor inhibition or
difficulty controlling impulses, difficulty shielding goals from distrac-
tions, and preferencing short-term over long-term decisions) [9,29,54].

5. Strengths and limitations

There are several strengths to our trial protocol. We have tailored the
intervention to the specific needs of MUD and have an initial indication
of acceptability, based on qualitative feedback from people with MUD
and treatment providers during the intervention redevelopment stage
[27]. We are employing an active control intervention, comparable to
GMT" in time spent with facilitators, group-based format, and in the
number and style of in-session group activities and between session
journal activities. This will permit us to determine whether the specific
ingredients of GMT" are relatively more effective than the comparator
treatment [55]. Further, the trial is being conducted across multiple
treatment centres which will enhance representativeness of different
treatment contexts across sites.

Our eligibility criteria are intentionally inclusive to mirror real-
world presentations. We allow for depressive and anxiety disorders
and have only ruled out disorders linked to severe neurocognitive
impairment, including schizophrenia, psychosis, and intellectual
disability, as individuals may not benefit from executive function
training given deficits in more basic skills [56-58]. There is also strength
in the selected outcomes in this study. Our primary outcome of change in
executive functioning uses a measure that reflects behavior in everyday
environments, which is ideal to detect relevant and real-world changes
resulting from the intervention. Further, we have selected a range of
purposeful cognitive measure to be able to assess underlying mecha-
nisms that may contribute to improved impulse control, decision making
and treatment outcomes.

There are also some limitations and practical considerations likely to
arise during this trial. This trial is operating during the COVID-19
pandemic in Australia and will likely be faced with ongoing public
health and safety measures, including brief or extended lockdown pe-
riods. This may result in necessary changes to how the trial is delivered,
including the implementation of online assessments and intervention
sessions, or unexpected delays if treatment centres elect to suspend
research activities. COVID-19 safety protocols will be implemented to
mitigate risk. Any changes to the research protocol and clinical pro-
cedures will be carefully documented throughout the trial.

Participants are recruited on the basis that they provide an intention
to attend four intervention sessions. In some cases, sessions may be
missed due to illness or requirements of the treatment centre (for
example, attending an essential appointment, or being temporarily
removed from group activities due to inappropriate conduct). In such
situations, we will provide participants with a brief recap of missed
content at the subsequent session they attend and will encourage further
discussion with co-clients in their treatment group to catch up. It is not
possible to provide individual catch up sessions due to the group nature
of the program and logistical constraints of finding a suitable time for
the treatment centre, facilitators, and the participant.

Treatment drop-out is another challenge that is expected [59,60].
However, a secondary aim of this study is to address whether the
anticipated improvement in executive functioning in the GMT™ group is
associated with improved outcomes, including longer treatment reten-
tion. As people with MUD are frequently lost to follow-up assessments in
clinical trials (up to 50%) [61], we anticipate this as a limitation to
achieving 4- and 12-week follow-up outcomes. We have attempted to
reduce contact barriers by collecting primary and secondary contact
details. Attendance barriers are minimized by offering to meet partici-
pants at a library close to their residential location and by communi-
cating positive regard and acceptance of the participant’s engagement in

Contemporary Clinical Trials Communications 29 (2022) 100969

follow-up assessments if treatment goals were not achieved or sustained
(e.g., returning to methamphetamine use).

6. Conclusions

This trial will determine whether GMT™ is acceptable and feasible as
an add-on intervention during residential treatment for MUD and pro-
vide preliminary evidence for the effectiveness of GMT" at improving
executive functions and clinical outcomes. Although GMT has demon-
strated initial promise at improving executive functions in stimulant use
disorder, this is the first trial to test the benefits of the revised inter-
vention (GMT") and in people with MUD. If GMT" is found to be
beneficial, it may present as an ideal adjunct intervention to administer
in addiction treatment settings, as it could be administered by the
existing treatment workforce after appropriate training. If the results of
this pilot trial are favourable, the data will be used to inform a fully
powered randomised controlled trial.
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