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A B S T R A C T

Substance use disorders (SUDs) pose a significant public health concern. Preliminary research suggests benefits of physical activity (PA) for individuals receiving SUD 
treatment. However, current PA interventions have limitations, particularly regarding PA maintenance, due to motivational issues among people with SUDs. Our co- 
designed intervention is the first to target PA motivation for sustaining PA in individuals with SUDs. We employed the Behaviour Change Wheel (BCW) to co-design 
an intervention to increase PA motivation and support PA maintenance among people in residential SUD treatment. The BCW process involved semi-structured 
interviews with people with lived or living experience (n = 5) and stakeholders (n = 5) from Western Australian SUD treatment facilities and five advisory group 
meetings with members of the same population. Following the BCW process, we conducted a behavioural diagnosis, selected intervention functions and behaviour 
change techniques (BCTs) and determined modes of delivery for the intervention. Our behavioural diagnosis highlighted the need for tailored PA programs. Further, 
knowledge, accessibility, encouragement, role models, and routine or the lack thereof were identified as barriers and facilitators for PA motivation and PA main
tenance. Barriers and facilitators were considered when selecting suitable BCTs and modes of delivery. This process resulted in a 12-session face-to-face intervention. 
The intervention is based on Motivational Interviewing principles and will be delivered in individual and group sessions. By integrating insights from interviews and 
advisory group discussions with evidence-based strategies, we co-designed a multi-dimensional PA intervention to address motivational barriers to PA maintenance 
for adults with SUDs.

Substance use disorders (SUDs) are a significant public health 
concern. Global estimates indicate that 2.6% of all people meet criteria 
for 12-month prevalence of SUD (Degenhardt et al., 2017). In Australia, 
0.49% of the population received treatment for substance use in 
2022–2023. Indigenous Australians aged 10 and over accounted for 18% 
of people receiving treatment or support (Australian Institute of Health 
and Welfare, 2024). The challenges of SUD treatment include high 
treatment attrition (Brorson et al., 2013) and repeated relapses, with 
estimates suggesting that between 40 and 60% of people with SUDs 
relapse at least once (Fleury et al., 2016) and only 35–54% achieve 
long-term remission (McLellan et al., 2000). Physiological and psycho
logical comorbidities (Kingston et al., 2017; Wu & Blazer, 2014) as well 
as the chronic nature of SUDs (McLellan et al., 2000) further complicate 

response to treatment.
Physical activity (PA) has been shown to have potential physiolog

ical benefits for individuals undergoing treatment for SUDs, including 
enhanced neuromotor skills, endurance, flexibility, strength, cardio
vascular function, and respiratory capacity (Flemmen et al., 2014; Gie
sen et al., 2015; Gür & Gür, 2020; Hallgren et al., 2017; Unhjem et al., 
2016; Yan-guang et al., 2021). Potential positive psychological effects in 
individuals with SUDs may include the reduction of distress and mental 
health problems (Dowla et al., 2022; Piché et al., 2023; Zheng et al., 
2024), alleviation of cravings (Buchowski et al., 2011; Garza et al., 
2016), the development and transfer of life skills (ter 
Harmsel-Nieuwenhuis et al., 2022), and increased self-esteem (Furzer 
et al., 2021). Nonetheless, current evidence regarding the positive 
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effects of PA on psychological functioning and substance use among 
people with SUDs remains inconclusive. Reviews reporting positive re
sults include, for instance, a systematic review and meta-analysis by 
Giménez-Meseguer et al. (2020) suggesting that PA may have positive 
effects on anxiety (SMD = 0.50, p = 0.004), depression (SMD = 0.63, p 
< 0.001) and stress (SMD = 1.11, p = 0.006) in individuals with SUDs. 
Similarly, a meta-analysis by Zheng et al. (2024) found reduced anxiety 
(SMD = − 0.73, p < 0.05) and depression (SMD = − 0.666, p < 0.05) 
alongside reduced cognitive impairments (SMD = − 0.523 [− 0.887, 
− 0.159], p < 0.05) as a consequence of PA in individuals with SUDs. A 
systematic review and meta-analysis by Hallgren et al. (2017) found no 
significant effects of PA on reduced daily drinking (SMD = − 0.886, p =
0.24), or Alcohol Use Disorders Identification Test scores (SMD =
− 0.378, p = 0.18). However, they reported significant reductions in 
depression (SMD = − 0.867, p = 0.006) and physical fitness (i.e., VO2; 
SMD = 0.564, p = 0.01). Conversely, Colledge et al. (2018) found no 
positive effects on abstinence, craving, quality of life, anxiety and 
depression in their systematic review of acute or chronic anaerobic ex
ercise components in SUD treatment. Gür and Can Gür (2020) conducted 
a systematic review and meta-analysis investigating the effects of PA in 
alcohol use disorder treatment and found no significant alterations for 
levels of anxiety, depression, self-efficacy, and alcohol consumption. 
However, they reported significant effects on increased fitness (i.e., VO2: 
SMD = 0.487, p < 0.05; HRmax: SMD = 0.717, p < 0.05) and improved 
quality of life (SMD = 0.425, p < 0.05).

Notably, the quality of systematic reviews on PA in the treatment of 
SUDs has been judged as critically low (Martinez-Calderon et al., 2023). 
A possible reason for these inconclusive findings is that most PA in
terventions do not result in sustained change in PA (Giménez-Meseguer 
et al., 2020; Thal et al., 2023; Thompson et al., 2020) among individuals 
with SUDs (Thal et al., 2023). Low motivation for PA is a well-known 
barrier to PA sustainment (Abrantes & Blevins, 2019; Stoutenberg 
et al., 2015). Individuals with SUDs often exhibit abnormal 
goal-directed behaviours, which may stem from substance-use related 
changes in reward-related brain regions and dopamine pathways that 
govern reward-seeking behaviours (Lauretani et al., 2024). While PA 
might activate the dopaminergic reward system and normalise dopa
minergic signalling (Lynch et al., 2013), SUD-related disruptions to 
dopaminergic systems may make it particularly challenging for in
dividuals with SUDs to summon the initial motivation to initiate and 
sustain PA. Effective, tailored strategies to enhance motivation for 
continued engagement in PA are instrumental to foster recovery and 
overall well-being in this population. Yet, current PA interventions for 
people with SUDs do not target motivation (Thal et al., 2023).

Motivational Interviewing (MI) may be an effective approach to 
enhancing motivation for continued engagement in PA. MI aims to elicit 
behaviour change by assisting individuals to explore and resolve 
ambivalence to behaviour change through goal-directed and client- 
centred counselling (Miller & Rollnick, 2023). MI has demonstrated 
effectiveness in increasing PA and adherence to PA interventions 
(Anshel & Kang, 2008; O’Halloran et al., 2014), change in substance use 
behaviour (Smedslund et al., 2011), and is adaptable to individual 
(Miller & Rollnick, 2023) as well as group settings (Wagner & Ingersoll, 
2013). While MI programs from past studies provide a solid foundation 
for an intervention aimed at enhancing PA motivation in individuals 
with SUDs, research indicates that these individuals have unique moti
vational needs that must be addressed for the intervention to be effec
tive. These include the need to learn how to set achievable and 
personalised short-term goals and to emphasise the enjoyment of PA – 
both of which play a role in reconditioning dopaminergic signalling – as 
well as creating supportive contexts that foster social support, auton
omy, and PA approaches tailored to an individual’s abilities, prefer
ences, and beliefs (Horrell et al., 2020; Thal et al., 2024). An 
intervention grounded in MI and tailored to enhance PA motivation 
might effectively address current motivational challenges to PA main
tenance among individuals in SUD treatment.

Given the significant public health concern of SUDs in Australia and 
globally, there is a clear need for effective, sustainable, and scalable 
interventions that address the physical and psychological effects of 
substance use on individuals and improve their general health. PA 
engagement, if sustained post-treatment, may offer indispensable ben
efits for individuals in SUD treatment. Stakeholder involvement and co- 
design are widely recommended research practices for public health 
studies involving patient groups (Brett et al., 2014; Gray-Burrows et al., 
2018). Participatory methods, such as co-production, are increasingly 
recognised for their value in behaviour change intervention develop
ment (Colquhoun et al., 2017; Smith et al., 2023). Engagement of people 
with lived or living experience (PWLE) and stakeholders (e.g., service 
providers and managers from SUD treatment facilities) in the co-design 
of an intervention to increase motivation for PA among people in SUD 
treatment is crucial for identifying, navigating, and effectively 
addressing the motivational challenges faced by this population. Past 
studies have had limited consumer and stakeholder involvement and 
reported high dropout rates. Such involvement in co-design processes of 
an intervention addressing these specific motivational challenges might 
result in the development of a program that is more acceptable, effec
tive, and sustainable than would be possible without these insights.

The Behaviour Change Wheel (BCW) is a practical framework that 
provides a systematic approach to the design of behaviour change in
terventions (Michie et al., 2011). The BCW is based on the idea that 
behaviour change is not a one-size-fits-all process, but rather a complex 
and dynamic process that involves multiple steps. These steps include 
conducting a behavioural analysis of the issue, diagnosing the necessary 
changes, and connecting that diagnosis to intervention functions and 
behaviour change techniques (BCTs) to drive behaviour change. BCTs 
are replicable, standalone techniques or components used in in
terventions to modify, redirect, or regulate behaviour (Marques et al., 
2024). The BCW provides a step-by-step framework for identifying and 
integrating effective BCTs into the design process of behaviour change 
interventions, with the goal of improving their effectiveness. Systematic 
reviews have identified effective BCTs for PA interventions in SUD 
contexts (Klamert et al., 2023; Thal et al., 2023). At its core, is the 
COM-B model for behaviour change, which suggests that behaviour (B) 
is generated through an interaction between capability (C; physical 
capability and psychological capability), opportunity (O; physical op
portunity and social opportunity), and motivation (M; reflective moti
vation and automatic motivation; (Michie et al., 2011, 2014). The BCW 
has been successfully used for the development of PA (Truelove et al., 
2020; Webb et al., 2016) and substance use (Gould et al., 2017; Shoe
smith et al., 2023) interventions. Further, there is substantial overlap 
between MI techniques and BCTs (Hardcastle et al., 2017), making the 
use of the BCW for co-designing an MI-based intervention – and spe
cifically for identifying effective techniques to increase PA motivation in 
SUD contexts – a logical choice.

To the best of our knowledge, there are no published studies 
employing theory-driven co-design approaches for the development of 
PA interventions for people with SUDs. We aim to describe the process 
via which we, with PWLE and stakeholder involvement, co-designed an 
MI-based intervention to increase PA motivation and PA maintenance 
among individuals in SUD treatment.

1. Materials and methods

1.1. Ontological and epistemological positions

For the purpose of the study, we adopted a social constructivist po
sition (Burr, 2015). Accordingly, we acknowledge that reality is socially 
constructed and influenced by various contexts. Therefore, the data 
collected through interviews and advisory group meetings are shaped by 
our participants’ cultural, social, historical, and political contexts. 
Similarly, our interpretation and analysis of the data are influenced by 
our own cultural, social, historical, and political backgrounds. Our 
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ontology embraces a relativist perspective. We recognise that multiple, 
context-dependent realities exist. We aim to understand and interpret 
these diverse perspectives and acknowledge that knowledge and truth 
are constructed through social interactions and individual experiences 
(Burr, 2015; Rassokha, 2022). These positions are reflected in our 
methodological choices. We employed semi-structured interviews and 
advisory group meetings with PWLE and relevant stakeholders. Our 
inductive approach to data analysis further aligns with our social 
constructivist paradigm.

1.2. Study design

The BCW guided the co-design process of our motivational inter
vention (Michie et al., 2011, 2014). For the co-design process, we used 
an Integrated Knowledge Translation approach. Integrated Knowledge 
Translation is defined as collaboration between knowledge users (i.e., 
stakeholders and PWLE) and academic researchers, with the aim of 
increasing the impact and utility of the research (Smith et al., 2023). 
This process was facilitated through semi-structured interviews with 
PWLE of SUD treatment and other stakeholders, regular advisory group 
meetings, and evidence from current literature. Fig. 1 provides an 
overview of the method.

1.3. Participants

Participants in the co-design study were PWLE of SUD treatment and 
stakeholders (managers, consultants, and clinicians) from four residen
tial treatment facilities, one harm reduction service and one organisa
tion representing stakeholders in the SUD treatment sector in Western 
Australia (Palmerston Association, Milliya Rumurra Aboriginal Corpo
ration, Tenacious House, and Ngnowar-Aerwah Aboriginal 

Corporation). For the ten semi-structured interviews, we recruited five 
PWLE of SUD treatment and five stakeholders (five male, four female, 
one individual did not disclose their gender; mean age = 39.8 years, SD 
= 11.8) from four WA residential SUD treatment facilities. About 20% of 
participants identified as Aboriginal and/or Torres Strait Islander 

Fig. 1. Flow Diagram of the Co-design Process Using the Behaviour Change Wheel as a Framework 
Note. Strikethroughs indicate that the respective BCW step has not been completed as part of the co-design process. Steps 1 and 2 were not completed as a clear 
understanding of the problem and the target behaviour existed from a systematic review of the literature. Step 6 was not completed, as none of the policy categories 
listed in the BCW model were expected to support the intervention. 
Definitions. According to Michie et al. (2011, 2014). BCW: Behaviour Change Wheel; BCT: Behaviour Change Technique; COM-B: The initials stand for "capability," 
"opportunity," "motivation," and "behaviour," with the model recognising that behaviour is part of an interactive system involving all these components; APEASE: This 
is a set of guidelines used in the development, selection, and evaluation of interventions, the initials stand for “affordability”, “practicability”, “effectiveness and 
cost-effectiveness”, “acceptability”, “side-effects/safety”, and “equity”.

Table 1 
Demographic information of people with lived or living experience participating 
in interviews.

Sample Characteristics n % M SD

Age ​ ​ 34.25 4.42
Gender

Female 1 20 ​ ​
Male 3 60 ​ ​

Ethnicity
Aboriginal 2 40 ​ ​
Caucasian 2 40 ​ ​
Other 1 20 ​ ​

Employment
Part-time 1 20 ​ ​
Full-Time 3 60 ​ ​

Relationship
Yes 3 60 ​ ​
No 1 20 ​ ​

Current Substance Use
Alcohol 2 40 ​ ​
Cannabis 1 20 ​ ​
Nicotine 2 40 ​ ​
(Meth-)Amphetamines 1 20 ​ ​
Methylenedioxymethamphetamine 1 20 ​ ​
Painkillers/Opioids 1 20 ​ ​
Benzodiazepines 1 20 ​ ​

Note. n = 5. Data from one individual with lived or living experience is partially 
missing.
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people, representing the demographic profile of people who access SUD 
treatment in WA. Our advisory group consisted of eight individuals (four 
male, three female, one who did not share their gender; mean age = 46.9 
years, SD = 12.1) from across all abovementioned institutions. De
mographic information of all participants can be found in Tables 1–3.

1.4. Recruitment and consent procedure

We used purposeful sampling to recruit participants. We recruited 
stakeholders by sending them an email including a project outline, our 
contact details, and an invitation to contact us if they wanted to 
participate in the advisory group and/or the interviews. We recruited 
PWLE of SUD treatment through collaborating facilities that assisted in 
identifying and connecting key potential interviewees with researchers. 
Staff members were asked to verbally advertise the project to PWLE of 
SUD treatment. We ensured recruitment of a representative proportion 
(20%) of individual who identified as Aboriginal and/or Torres Strait 
Islander people. PWLE of SUD treatment and stakeholders were only 
contacted if they initiated contact or expressed an interest in the study, 
or if a staff member had initiated contact on their behalf.

Participant information statements and consent forms were distrib
uted to and signed by all participants. Participants had the opportunity 

to discuss any queries related to the research project with the re
searchers. Once informed consent was obtained, participants were 
requested to complete a survey encompassing demographic information.

1.5. Behaviour Change Wheel process for intervention development

The BCW consists of eight steps across three stages guiding the 
intervention design: stage 1: understand the behaviour, including steps 
1–4; stage 2: identify intervention options, including steps 5–6; and 
stage 3: identify intervention content, including steps 7–8.

1.5.1. Steps 1–2: defining the problem and selecting the target behaviour
The first two steps of the BCW involve defining the problem (step 1) 

and identifying a list of possible target behaviours to be altered for the 
desired outcome to be achieved (step 2). We did not go through these 
two steps as we had a clear understanding of the problem and the target 
behaviour from a systematic review of the literature (Thal et al., 2023).

1.5.2. Step 3–4: Specifying the target behaviour and identifying necessary 
changes

We commenced with step three in which we followed Michie et al. 
(2014)’s suggestions for describing the target behaviour in terms of who 
needs to do what, when, where, how often and with whom. In step four, 
we identified what changes (if any) were needed in terms of capability, 
opportunity, and motivation to facilitate the desired behaviour change. 
This study addressed steps three and four simultaneously through 
semi-structured interviews with PWLE of SUD treatment and stake
holders of SUD treatment facilities in WA. A preliminary interview guide 
was informed by findings from a systematic review (Thal et al., 2023), 
the COM-B Self-Evaluation Questionnaire, and the COM-B Behaviour 
Diagnosis Form outlined in Michie et al. (2014). The interview guide 
was presented to the advisory group in the first meeting and finalised 
based on feedback from group discussions. Semi-structured interviews 
were then conducted and analysed after the first and prior to the second 
advisory group meeting. Through an analysis of the interview data, we 
identified and categorised recurring themes related to the COM-B 
components. During the second advisory group meeting, the interview 
findings were discussed, and the group was asked to provide feedback on 
how the proposed intervention could address barriers and capitalise on 
opportunities. The behavioural diagnosis, guided by the COM-B model, 
was finalised to provide an overview of the factors identified by in
terviewees and advisory group members as key barriers and facilitators 
to the planned intervention.

1.5.3. Step 5: identifying intervention functions
In step five, we used interview themes and the behavioural diagnosis 

during the third meeting to guide advisory group discussions on suitable 
intervention functions identified by Michie et al. (2011): education, 
persuasion, incentivisation, coercion, training, restriction, environ
mental restructuring, modelling, and/or enablement – and their poten
tial effectiveness for an MI-based intervention. APEASE criteria (that is, 
acceptability, practicality, effectiveness, affordability, side-effects, and 
equity) were used to evaluate the suitability of each intervention func
tion (Michie et al., 2014). Furthermore, the group assessed whether the 
intervention functions addressed the barriers and facilitators identified 
in the behavioural diagnosis.

1.5.4. Step 6: identifying policy categories
We omitted step six, since our intervention was not expected to be 

aided by any policy categories listed in the BCW model.

1.5.5. Step 7: identifying behaviour change techniques
In step seven, we determined which BCTs were most suitable for the 

intervention functions we had identified in step five. We chose these 
BCTs from a list of BCTs provided by Michie et al. (2014) alongside the 
interview data and relevant literature on effective BCTs in PA 

Table 2 
Demographic information of stakeholders participating in interviews.

Sample Characteristics n % M SD

Age ​ ​ 44.20 14.48
Gender

Female 3 60 ​ ​
Male 2 40 ​ ​

Ethnicity
Caucasian 5 100 ​ ​

Relationship
Yes 5 100 ​ ​

Employment
Part-time 1 20 ​ ​
Full-Time 4 80 ​ ​

Years Employed
≤5 years 2 40 ​ ​
≤10 years 1 20 ​ ​
>11 years 2 40 ​ ​
Job Role 1 20 ​ ​
Manager 2 40 ​ ​
Exercise Physiologist 1 20 ​ ​
CEO 1 20 ​ ​
Counsellor 1 20 ​ ​

Note. n = 5.

Table 3 
Demographic information of advisory group members.

Sample Characteristics n % M SD

Age ​ ​ 46.86 12.10
Gender

Female 3 37.5 ​ ​
Male 4 50 ​ ​

Ethnicity
Caucasian 7 87.5 ​ ​

Level of Education
Tertiary Education 7 87.5 ​ ​

Employment
Full-Time 7 87.5 ​ ​

Years Employed
≤10 years 6 87.5 ​ ​
Job Role 1 20 ​ ​
Manager 3 37.5 ​ ​
Exercise Physiologist 1 12.5 ​ ​
CEO 2 25 ​ ​
Project Officer 1 12.5 ​ ​

Note. n = 8. Data from one participant is partially missing.
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interventions in SUD populations (Thal et al., 2023), effective BCTs for 
long-term PA maintenance (Howlett et al., 2019), and BCTs that overlap 
with MI techniques (Hardcastle et al., 2017). We created a compre
hensive table of potential BCTs and discussed them as a research team 
and then again with the advisory group (meeting four) to select the most 
appropriate techniques using the APEASE criteria while considering the 
barriers and facilitators identified earlier.

1.5.6. Step 8: identifying mode of delivery
In step eight, we decided on the intervention content and mode of 

delivery, including the provider(s), the setting, the recipients, the in
tensity, the duration, and the fidelity assessment in consultation with 
advisory group members. Researchers initially drafted an outline of the 
intervention content, which was then presented to the advisory group 
(meeting five). Afterwards, the outline was revised to incorporate 
advisory group feedback.

1.6. Data collection

Semi-structed interviews were conducted with each stakeholder and 
PWLE in person, via telephone, or video-call by the first author (ST) 
between February and March 2023. The average duration of the in
terviews was 32.5 min (range: 30–45 min). The interviews were audio- 
recorded, transcribed verbatim using AI transcription software and then 
checked for accuracy by ST. Subsequently, the interviews were anony
mised and discussed with the advisory group in steps 3 and 4 as part of 
the co-design process.

Five 1-h long advisory group meetings took place between January 
and August 2023. The meetings were conducted via Microsoft Teams, 
with each advisory group meeting structured around specific aims and 
objectives outlined at the beginning of the session. The agendas followed 
the respective steps of the BCW, and the research team prepared and 
distributed all necessary materials to participants beforehand. ST led the 
sessions, with three additional researchers (JJ, SB, EQ) co-facilitating 
group discussions and working to maintain equal power relations and 
ensuring that all perspectives were heard and considered. The meetings 
were audio-recorded, and recordings were used for reflexive discussions 
amongst the researcher team and to create extensive notes to inform the 
co-design process of the intervention and the analyses of the outcomes 
related to the BCW components.

1.7. Data analysis

We conducted a conventional content analysis (Hsieh & Shannon, 
2005) of the interview data. The data were coded independently by ST 
using the NVivo software (version 12). Preliminary codes were induc
tively developed through a systematic examination of the data, wherein 
ST identified noteworthy and informative aspects of data items in rela
tion to barriers and facilitators to PA motivation and PA maintenance. 
Thereby, codes were continuedly revised, joined and consolidated to 
group them into meaningful clusters (Patton, 2014). Once we reached a 
succinct collection of codes that still retained sufficient detail to inde
pendently convey the commonalities among constituent data items, we 
developed higher-order categories based on the COM-B components (i. 
e., physical capability, psychological capability, physical opportunity, 
social opportunity, reflective motivation, and automatic motivation). 
Subsequently, we matched our inductively developed codes with these 
higher-order COM-B categories which served as a predefined framework 
for the behavioural diagnosis which was discussed and revised with the 
advisory group. The final behavioural diagnosis was used to inform 
subsequent BCW steps.

1.8. Research ethics approval

The study was approved by the Curtin University Human Research 
Ethics Committee (HRE2022-0671), and the Western Australian 

Aboriginal Health Ethics Committee (HREC1215).
The collection, use, and storage of all data complied with the Na

tional Aboriginal and Torres Strait Islander Health Data Principles 
(Australian Institute of Health and Welfare, 2006). Thereby, it was 
ensured that privacy was protected, and the data were handled ethically 
and were used meaningfully and collaboratively.

2. Results

2.1. Behavioural diagnosis

A comprehensive summary of the behavioural diagnosis based on the 
COM-B model can be found in Table 4.

2.2. Physical capability

In every interview, participants highlighted medical and physiolog
ical comorbidities (e.g., diabetes, obesity, or injuries) as potential ob
stacles to PA: 

Table 4 
Summary of behavioural diagnosis using the COM-B model.

Source of 
Behaviour

Barriers and Facilitators 
Identified in Interviews

Barriers and Facilitators 
Emphasised by Advisory 
Group

Physical 
capability

• Medical & physiological 
conditions

• Tailor exercises & 
programs

• Structured plan

• Tailor exercises & programs
• Determine and overcome 

physical limitations
• Experience benefits
• Change beliefs about 

exercise
Psychological 

capability
• Discipline
• Social comparison & 

shame
• Mental health conditions
• Competing behaviours & 

commitments
• Knowledge

• Overcoming mental 
obstacles

• Having more mental 
stamina

• Knowledge about benefits, 
how-to, nutrition

Physical 
opportunity

• Accessibility
• Arrange PA group after 

treatment ends
• Finances
• Weather

• Accessibility

Social 
opportunity

• Community & culture
• Return to old environment
• Social support
• Combine PA & talk 

therapy
• PA instructor
• Role-model

• Social support

Reflective 
Motivation

• (Self-)motivation
• Accountability
• Encouragement
• Make PA mandatory
• Experience benefits
• Feedback about health
• Goal setting
• Positive future perspective
• Self-monitoring device

• Reinforce conscious 
decision to perform PA

Automatic 
Motivation

• Routine
• Having fun, joy, passion

• Feel that they want to do it 
enough

• Routine

Note. According to Michie et al. (2014). Physical capability: Physical skill, 
strength or stamina; Psychological capability: Knowledge or psychological skills, 
strength or stamina to engage in the necessary mental processes; Physical op
portunity: Opportunity afforded by the environment involving time, resources, 
locations, cues, physical ‘affordance’; Social opportunity: Opportunity afforded 
by interpersonal influences, social cues and cultural norms that influence the 
way that we think about things, e.g. the words and concepts that make up our 
language; Reflective motivation: Reflective processes involving plans (self-con
scious intentions) and evaluations (beliefs about what is good and bad); Auto
matic motivation: Automatic processes involving emotional reactions, desires 
(wants and needs), impulses, inhibitions, drive states and reflex responses.
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“There are definitely people that are obese […] and there’s people 
that literally have knee injuries” (PWLE 2).

“I mean, weight is always an issue. And just the ability to, you know, 
to move fluidly or breathe correctly, because you, you carry excess 
weight. There’s, there’s people that carry injuries and things like 
that. So they’re limited with some of the types of exercises they can 
do, or, or, you know, some of the body areas that they can work on” 
(Stakeholder 1).

There was consensus on the importance of tailoring exercises and 
programs to accommodate specific needs arising from these 
comorbidities. 

“I guess for the older people that had medical issues as well, it was 
[…] a bit hard for them. So something that helps them as well. You 
know, whether it be pool, water works or something” (PWLE 1)

“We do get quite a lot of people coming in who’ve got chronic ill
nesses, particularly diabetes, but oftentimes high blood pressure, and 
also muscular skeletal injuries from accidents. And so for a lot of 
that’s, I think, why the exercise physio was really good, because we 
were looking at kind of exercise programs that are tailored around 
their specific health needs and goals, and trying to get their physical 
health […] while they’re here in a drug and alcohol free environ
ment, trying to recover some of the physical health as well” (Stake
holder 4).

This was endorsed by the advisory group who emphasised the ne
cessity of identifying physical limitations of participants and deter
mining individual strategies to overcome them. This approach was 
deemed crucial for supporting sustained motivation for PA and PA 
maintenance.

2.3. Psychological capability

Participants mentioned that self-discipline or the lack thereof, social 
comparison and shame, mental health conditions, and the presence or 
absence of knowledge about the benefits of PA, how to conduct PA, and 
proper nutrition were facilitators (or barriers) for long-term PA moti
vation and maintenance. 

“[…] and even in rehab, the only thing that would stop you is your 
own head” (PWLE 1).

“The other challenges will be around mental health, and severe 
mental health conditions such as schizophrenia or anxiety, depres
sion. Which could limit an individual’s ability to participate in group 
activities or group fitness, or even have the motivation to participate 
in a daily walk“ (Stakeholder 5).

Advisory group members also highlighted the importance of 
knowledge about the benefits of PA, how to undertake different forms of 
PA, and nutrition. Additionally, they drew attention to the significant 
contribution of psychological capability to overcome mental obstacles 
and the presence of mental stamina for long-term PA motivation and 
maintenance. Advisory group members also emphasised the importance 
of residents gaining first-hand experience of the benefits of PA, which 
may lead to a shift in their beliefs about PA.

2.4. Physical opportunity

Interviewed participants emphasised the importance of post-SUD 
treatment access to PA groups and other opportunities to perform PA. 
Access and opportunity were often described as associated with financial 
challenges and adverse weather conditions in WA; both identified as 
barriers for long-term PA motivation and maintenance. 

“I mean, there’s … just cost money as well. That’s another thing, you 
know, like, some of these gyms are quite expensive“ (PWLE 4).

“The gym is on the other side of town, which is quite a long walk and 
quite hot up here“ (PWLE 1).

The advisory group also emphasised the pivotal role of accessibility 
to facilities, equipment, and/or instructed PA sessions in long-term PA 
motivation and maintenance.

2.5. Social opportunity

The profound positive effects of social support and the negative ef
fects of its absence on long-term PA motivation and maintenance was 
consistently mentioned across interviews. This was further reinforced in 
advisory group discussions. The availability of PA instructors during and 
after SUD treatment and their ability to function as role-models was 
considered essential engaging in and maintaining PA and PA motivation 
long-term by interviewees. 

“Which is, which is what really appealed to me though. Having some 
discipline and especially having someone like train me like that. […] 
Yeah, maybe someone like who’s in the same … from the same 
background? And telling them, you know, their story and telling 
them health … how physical exercise is part of their recovery and is 
gonna get to where they are“ (PWLE 5)

Other potential barriers mentioned in interviews included challenges 
faced by residents upon returning to their old environment and living 
conditions outside of treatment facilities. 

“So yeah, once you leave the rehabilitation centre, you can just go off 
by yourself and just lose kind of your way a little bit” (PWLE 5).

2.6. Reflective motivation

Likewise, encouragement and goal setting were identified as effec
tive strategies for PA motivation and PA maintenance. It was further 
discussed that positive beliefs and conscious decisions to perform PA 
must be reinforced. 

“setting goals I think is very important, even as small as just this 
week goal, or just today” (PWLE 5)

2.7. Automatic motivation

According to interviewees, establishing a routine and exploring ways 
to derive fun, joy, and passion from or in relation to PA were important 
factors in fostering long-term PA motivation and maintenance. 

“But from a physiological adaptation perspective, I think that takes 
time, it takes consistency, as in, you know, we want to be exercising 
multiple times a week, for, you know, six to eight weeks to even, you 
know, see those changes“ (Stakeholder 2).

Advisory group members echoed the importance of establishing and 
adhering to a routine. Further, they suggested that a genuine desire 
to engage in PA was important, as well.

2.8. Identification of intervention functions

Four intervention functions were excluded during advisory group 
discussions as they did not meet the APEASE criteria (see Table 5). 
Incentivisation was not considered to be practicable, affordable, or 
equitable for this intervention context. Coercion and restriction were not 
considered acceptable and equitable by either residents or clinical staff. 
Environmental restructuring was omitted as it was not considered 
practical. As a result, the following five intervention functions were 
selected for the co-designed intervention: Education, persuasion, 
training, modelling, and enablement.
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2.9. Selection of behaviour change techniques

A total of 20 BCTs met APEASE criteria and were selected to be 
included in the intervention. The 20 BCTs that we selected can be found 
in Appendix A alongside their definitions, evidence for their efficacy, 
reasons for using the BCTs, and their application in the final 
intervention.

2.10. Mode of delivery

Face-to-face delivery at both individual and group level was selected 
by the advisory group as the mode of delivery. This decision was 
influenced by the unanimous recognition that social support is crucial to 
PA motivation and PA maintenance, highlighted by stakeholders, PWLE 
of SUD treatment, and the advisory group early in the co-design process. 
Eventually, this recognition prompted the consideration of a group 
intervention in which the importance of establishing feasible strategies 
to access (group) PA following the conclusion of residential SUD treat
ment plays a vital role.

Meanwhile, the desire for role-models and professional PA in
structors, identified through the interviews, prompted considerations 
for a multi-professional approach. Discussions within the advisory group 
affirmed the significance of incorporating PWLE, as their involvement 
was recognised as crucial for enhancing credibility. The intervention 
was thus co-designed to be delivered by a health professional with 
training in MI, with the support of a peer worker and an exercise 
physiologist and/or personal trainer, as an adjunct intervention to 
treatment as usual in residential SUD treatment facilities.

The intervention was based on MI principles (Miller & Rollnick, 
2023) and covers the five key themes of behaviour change maintenance 
(Kwasnicka et al., 2016). The preliminary version of the intervention 
content was designed by the research team based on a MI manual spe
cifically adapted for group settings (Wagner & Ingersoll, 2013). Through 
discussions with the advisory group, the content was revised. The final 
intervention comprises three individual sessions (sessions #1, #11 and 
#12) and nine group sessions (session #2-#10). The first individual 
session is an introductory session, while the last two individual sessions 
are booster sessions which will be conducted after residential SUD 
treatment has been concluded. The advisory group highlighted the 
importance of incorporating booster sessions after the end of the treat
ment to enhance the translation of intervention strategies into real-life 
settings, thereby promoting long-term PA maintenance. Furthermore, 
advisory group members emphasised the importance of creating, 
reviewing, and revising individual action plans. This included consid
erations on enabling recipients to access physical activity groups 
post-treatment. The group sessions adhere to a support group format 
(Wagner & Ingersoll, 2013).

All sessions are designed to last approximately 60 min, include a 
short burst (1–2 min) of PA, and are conducted in a designated room in 

the treatment facility. Sessions #1 through #10 will be conducted 
weekly, while the booster sessions may be scheduled at four-week in
tervals. To support resource conservation and flexible integration, the 
intervention was designed as a standalone component that can be 
seamlessly incorporated into various existing PA programs at treatment 
facilities. Ideally, each motivational session would be followed by group 
PA. Decisions on these aspects of the intervention have all been heavily 
influenced by discussions with the advisory group and their personal 
and professional experiences. The suggestion to include short bursts of 
PA was proposed by one member to demonstrate to participants how 
exercise can be seamlessly incorporated into everyday situations. An 
outline of all sessions can be found in Appendix B. A research trial 
evaluating the intervention commenced in December 2023, and the 
findings from this study will be reported in a separate publication.

3. Discussion

The aim of this study was to co-design an intervention, guided by the 
BCW framework, to improve PA motivation and maintenance for in
dividuals in residential SUD treatment. We developed an individual and 
group-based face-to-face intervention with five intervention functions (i. 
e., education, persuasion, training, modelling, enablement) and 20 
BCTs. While the use of effective BCTs (Thal et al., 2023) and motivation 
for PA (Abrantes & Blevins, 2019; Stoutenberg et al., 2015) are known to 
influence PA intervention outcomes in this population, these factors 
have received limited consideration in current interventions (Thal et al., 
2023). Importantly, our co-designed intervention specifically targets 
these critical elements and, by incorporating insights from PWLE and 
stakeholders into co-design process, enhances acceptability and fills an 
important gap in the literature.

To understand the essential behavioural changes required to maintain 
PA in this population, we conducted a comprehensive behavioural diag
nosis as part of the BCW process. Michie et al. (2014) recommend col
lecting data from a diverse range of relevant sources to attain a 
comprehensive, multi-perspective understanding of the target behaviour. 
Our behavioural diagnosis was informed by a thorough review of the 
literature, semi-structured interviews with PWLE of SUD treatment and 
stakeholders, and advisory group discussions. Interview participants and 
advisory group members came from a diverse range of backgrounds and 
treatment facilities across WA. This diversity of perspective facilitated a 
multidimensional understanding of potential barriers and facilitators for 
PA behaviour initiation and maintenance which informed all subsequent 
stages of the co-design process. Although we set the initial agenda for the 
advisory group discussions, there was ample opportunity for input from all 
group members. Group discussions were facilitated with flexibility, 
allowing for open contributions from all members without strict control 
while designated members ensured that power dynamics remained equi
table. The importance of input from PWLE and stakeholders was consis
tently acknowledged, and their contributions were genuinely integrated 

Table 5 
Linking behavioural diagnosis and intervention functions.

Intervention Function Physical Capability Psychological Capability Physical Opportunity Social Opportunity Reflective Motivation Automatic Motivation

Education ⨯ ✓ ⨯ ⨯ ✓ ⨯
Persuasion ⨯ ✓ ⨯ ⨯ ✓ ✓
Incentivisation ⨯ ⨯ ⨯ ⨯ ⨯ ⨯
Coercion ⨯ ⨯ ⨯ ⨯ ⨯ ⨯
Training ✓ ✓ ✓ ⨯ ⨯ ✓
Restriction ⨯ ⨯ ⨯ ⨯ ⨯ ⨯
Environmental Restructuring ⨯ ⨯ ⨯ ⨯ ⨯ ⨯
Modelling ⨯ ✓ ⨯ ✓ ⨯ ✓
Enablement ✓ ✓ ✓ ✓ ⨯ ✓

Definitions. According to Michie et al. (2011, 2014). Education: Increasing knowledge or understanding; Persuasion: Using communication to induce positive or 
negative feelings or stimulate action; Incentivisation: Creating expectation of reward; Coercion: Creating an expectation of punishment or cost; training, imparting 
skills; Restrictions: Using rules to reduce the opportunity to engage in the target behaviour (or to increase the target behaviour by reducing the opportunity to engage in 
competing behaviours); Environmental Restructuring: Changing the physical or social context; Modelling: Providing an example for people to aspire to or imitate; 
Enablement: Increasing means/reducing barriers to increase capability (beyond education) or opportunity (beyond environmental restructuring).
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into the final decisions. The co-design process was instrumental in 
ensuring that the barriers and facilitators we identified were, not only 
theoretically grounded, but also practically relevant and actionable for the 
target population. Discussions around accessibility to PA were particularly 
prevalent in regional areas of WA. Similar issues have been identified in a 
co-design study for PA in refugees (McKeon et al., 2024). In our study, 
participants from these regions played a key role in acknowledging and 
understanding the complexity of accessibility issues and the need to 
address them pre-emptively. They contributed valuable insights on how to 
develop context-informed action plans as part of the intervention, ulti
mately benefiting individuals with substance use issues in metropolitan 
areas as well. This highlights the importance of contextual sensitivity, a 
key strength of our co-design process.

Interviews provided additional insights, revealing that interviewees 
valued the potential of incorporating interventions targeting PA moti
vation alongside actual PA. While research highlights the importance of 
integrating PA interventions directly into the therapeutic process and 
broader SUD treatment plans (Theodorakis et al., 2024), combining 
interventions targeting PA motivation and PA has not been considered 
or implemented in past interventions and represents a unique insight 
derived specifically from the PWLE and stakeholder involvement in the 
co-design approach. Interviewees further expressed a desire for per
sonalised exercise strategies that promote accessibility and inclusiveness 
and reduce potential feelings of shame. Advisory group discussions 
reinforced these findings, echoing findings from a recent review by 
Horrel et al. (2020). Their study outlined the significance of offering 
choice and individually tailored support to align PA with an individual’s 
abilities, preferences, and beliefs about its benefits as crucial to fostering 
PA motivation. Further person-centred care is a core component of high 
quality and effective SUD treatment services (Davis et al., 2020). Simi
larly, the critical role of social support for PA was identified in the re
view of the literature, the interviews, and advisory group discussions. 
Interview participants and advisory group members expressed the desire 
for peer role models and professional PA instructors. This is not sur
prising as social support in cohesive PA groups and regular contact with 
PA instructors have been shown to be superior to individual exercise for 
adherence to and effectiveness of PA interventions (Burke et al., 2006). 
Ultimately, advisory group discussions of the interview findings shaped 
the decision to involve peer workers who successfully managed to be 
and stay physically active as part of their recovery in the facilitation of 
the intervention. This decision represents another element of the inter
vention that was directly influenced by the co-design approach and the 
involvement of PWLE and stakeholders. While the increased use of peer 
workers in SUD settings has been highlighted in the literature (e.g., 
Chapman et al., 2018; Shalaby & Agyapong, 2020), they have not been 
involved in past PA interventions within SUD contexts.

Preliminary considerations derived from the behavioural diagnosis 
and advisory group discussions regarding the feasibility of potential 
intervention functions had a critical influence on the BCT selection. 
While we considered BCTs which had previously been identified as 
potentially effective for certain intervention functions (Michie et al., 
2014) and/or PA interventions in SUD contexts (Thal et al., 2023), we 
also included BCTs associated with long-term PA increases (Howlett 
et al., 2019) and MI techniques (Hardcastle et al., 2017). This illustrates 
the strengths of our BCW approach which allowed for the effective 
combination and integration of insights from interviews and advisory 
group discussions with evidence-based strategies. The iterative and 
theory-driven approach to co-designing this motivational intervention 
resulted in an intervention that was informed by real-world perspectives 
on feasibility, acceptability and appropriateness while being grounded 
in established evidence-based techniques for enhancing motivation.

3.1. Limitations

A limitation of documenting the BCW process lies in its iterative 
nature. It is difficult to capture the complexity of the stepwise approach, 

as outlined by Michie et al. (2014), due to its bidirectional flow. The 
process sometimes involved revisiting earlier stages, and these revisits 
and consequential adjustments are difficult to document. While the 
iterative nature of the BCW process can be considered a strength due to 
its flexibility and adaptability, it becomes challenging to describe each 
step in the development process.

Since stakeholders and PWLE of SUD treatment were self-selecting 
and motivated it is important to acknowledge that the generalisability 
of the findings to the broader population of people with SUDs might be 
limited. While we successfully recruited PWLE of SUD treatment, as well 
as stakeholders with varying self-reported levels of PA, it is noteworthy 
that some interviewed participants, for instance, reported high levels of 
PA, including activities such as running marathons.

Certain elements of the BCW process, particularly advisory group 
discussions, could have benefited from greater process depth. Studies 
employing experience-based co-design approaches (Matthews et al., 
2022; McKeon et al., 2024) have employed methods such as trigger 
films, emotional and priority mapping, and action planning, which 
could be integrated into certain steps of the BCW framework in future 
research.

The SUD treatment landscape varies significantly across countries 
and healthcare systems, with notable differences in the quality and 
availability of PA programs as part of standard treatment. Therefore, the 
findings of this study are specific to Australia and would require further 
adaptations to be effectively implemented in countries with different 
healthcare systems. Furthermore, the motivational intervention was co- 
designed to be implemented in SUD treatment facilities that include an 
instructor-led PA program as part of their treatment program. Conse
quently, the intervention would require further adaptation to be deliv
ered in SUD treatment facilities that do not currently deliver PA.

3.2. Future directions

International organizations, including the World Health Organiza
tion (World Health Organization, 2018, 2023) and the United Nations 
Office on Drugs and Crime (United Nations Office on Drugs and Crime, 
2021), explicitly highlight the importance of preventive measures 
against substance use issues and the benefits of physical activity for 
substance use prevention. The motivational intervention developed 
from the co-design study aligns well with the directions advocated by 
these organizations and could prove helpful in fostering long-term 
physical activity maintenance among this population.

To advance this work, the next steps involve piloting the intervention 
prototype to test whether it is feasible to deliver in real world SUD 
treatment settings, acceptable to service users and providers, and leads 
to desired changes in motivation and PA. This feedback is needed to 
refine the intervention before further testing in a randomised trial. 
Fostering PA motivation and maintaining PA engagement among in
dividuals with SUDs remains vital for increasing their quality of life and 
reducing health care expenditures. While further testing is needed to 
establish the intervention’s effectiveness, the intervention outline pro
vided in Supplement B offers treatment providers the opportunity to 
implement this low-cost motivational intervention into treatment plans 
that include instructor-led PA programs.

4. Conclusion

To the best of our knowledge, this co-designed intervention is the 
first to employ evidence based BCTs to target PA motivation in this 
population. By targeting PA motivation through tailored individual and 
group-based face-to-face motivational sessions, this intervention tackles 
well-known barriers of PA in SUD populations which previous studies 
failed to address. The iterative co-design process, with inputs from 
PWLE of SUD treatment and stakeholders ensured that the intervention 
was responsive to the needs, concerns, and intervention preferences of 
people with SUDs, likely enhancing its feasibility and acceptability. As 
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such this intervention has the potential to support people with SUDs to 
maintain physically active lifestyles during and after residential SUD 
treatment. Further studies are needed to establish the feasibility, 
acceptability, and outcomes of the intervention.
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Evidence level of physical exercise in the treatment of substance abuse/dependence: 
An overview of systematic reviews including 53 meta-analyses that comprised 103 
distinct clinical trials. Mental Health and Physical Activity, 24, Article 100519. 
https://doi.org/10.1016/j.mhpa.2023.100519

Matthews, E. W., Cowman, M., Brannigan, M., Rosenbaum, S., Sloan, D., Ward, P. B., & 
Denieffe, S. (2022). Implementing experience-based co-design to develop a physical 
activity programme in recovery-focused outpatient mental health services. 
International Journal of Therapy and Rehabilitation, 29(4), 1–16. https://doi.org/ 
10.12968/ijtr.2021.0101

McKeon, G., Curtis, J., Rostami, R., Sroba, M., Farello, A., Morell, R., Steel, Z., Harris, M., 
Silove, D., Parmenter, B., Matthews, E., Jamaluddin, J., & Rosenbaum, S. (2024). Co- 
Designing a physical activity service for refugees and asylum seekers using an 
experience-based Co-design framework. Journal of Immigrant and Minority Health, 26 
(4), 674–688. https://doi.org/10.1007/s10903-024-01587-5

McLellan, A. T., Lewis, D. C., O’Brien, C. P., & Kleber, H. D. (2000). Drug dependence, a 
chronic medical IllnessImplications for treatment, insurance, and outcomes 
evaluation. JAMA, 284(13), 1689–1695. https://doi.org/10.1001/ 
jama.284.13.1689

Michie, S., Atkins, L., & West, R. (2014). The behaviour change Wheel: A guide to designing 
interventions. Silverback Publishing. https://www.behaviourchangewheel.com/. 

Michie, S., van Stralen, M. M., & West, R. (2011). The behaviour change wheel: A new 
method for characterising and designing behaviour change interventions. 
Implementation Science, 6(1), 42. https://doi.org/10.1186/1748-5908-6-42

Miller, W. R., & Rollnick, S. (2023). Motivational Interviewing 4/e: Helping People Change 
and Grow (4th ed. edition). THE GUILFORD PRESS. 

O’Halloran, P. D., Blackstock, F., Shields, N., Holland, A., Iles, R., Kingsley, M., 
Bernhardt, J., Lannin, N., Morris, M. E., & Taylor, N. F. (2014). Motivational 
interviewing to increase physical activity in people with chronic health conditions: A 
systematic review and meta-analysis. Clinical Rehabilitation, 28(12), 1159–1171. 
https://doi.org/10.1177/0269215514536210

Patton, M. Q. (2014). Qualitative research & evaluation methods (4th ed.). SAGE 
publications, Inc https://us.sagepub.com/en-us/nam/qualitative-research-e 
valuation-methods/book232962. 
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