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Abstract
Objectives: The needs of young people recovering from a first episode of psychosis (FEP)
are multi-faceted. As a result of the metabolic problems and social isolation that often
accompany FEP, combined with the effects of such a disruption at a critical developmental
time, FEP recovery services often target physical activity, social connectivity, and life skills
development. Sport has recently been presented as a potential platform to integrate these
three recovery goals, but this has yet to be explored empirically. The overarching aim of this
study was to systematically develop a sport-based life skills intervention for young people
recovering from FEP.
Method: We used an intervention mapping approach as a guiding framework to
systematically develop an evidence-based intervention. The process began with a needs
assessment that provided an understanding of the problem. We then conducted an analysis of
the outcomes and objectives needed for change, and highlighted specific evidence-based
change methods that could inform relevant practical application strategies.
Findings: This systematic process culminated in an evidence-based framework for a
feasibility and pilot study. This study is novel as it is the first, to our knowledge, to 1) utilise
an intervention mapping approach within FEP research, 2) design a sport-based intervention
specifically for a FEP population, and 3) to apply sport-based life skills training components
in FEP research.
Conclusions and Implications for Practice: This study serves as a starting point for

clinicians and researchers interested in sport-based functional recovery efforts in FEP.
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The Development of a Sport-Based Life Skills Program for Young People with First
Episode Psychosis: An Intervention Mapping Approach

For young people recovering from first episode psychosis (FEP), it is well
documented that early intervention is critical for long-term functionality and well-being
(Santesteban-Echarri et al., 2017). Following a FEP, young people tend to experience
cardiometabolic problems, social isolation, and challenges in everyday functioning (McGorry
& Goldstone, 2016). As such, key goals of functional recovery promotion for young people
with FEP include increasing levels of physical activity (Firth et al, 2016a,b,c), social
connectivity (Gee et al., 2016; McCarthy-Jones et al., 2013) and enhancing life skills
(McGorry & Goldstone, 2016). To date, these goals have largely been targeted individually,
although multifaceted interventions for this population have emerged recently, with
promising results (Curtis et al., 2016). Sport has been advocated by youth with FEP and their
clinicians as an untapped platform to provide multidimensional functional recovery support
(i.e., through physical activity, social connectivity, and life skills training; Brooke, Lin,
Ntoumanis, Gucciardi, 2018), yet no research has examined the potential of sport as a context
in which to integrate efforts to engage young people recovering from FEP in physical
activity, social connectivity, and life skills training. We aimed to address this gap in the
literature in this paper.

In any health related intervention design process, it is critical to understand the
specific needs of the population, the nuances of the health problem(s) they are facing, and
their resource and support opportunities. Given the challenges associated with engaging
young people recovering from FEP in early intervention services (Brown et al., 2019;
Woodhead & Monson, 2013), combined with the novelty of utilising sport as a functional
recovery platform for this population, it is imperative that a rigorous intervention design

approach is employed. We selected an intervention mapping (IM) approach because of its
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demonstrated utility in informing effective health-related interventions (Bartholomew
Eldredge et al., 2016; see also, Garba & Gadanya, 2017; Lamort-Bouché et al., 2018). Key
strengths of the IM approach include its grounding in theory and evidence regarding best
practice for complex decision-making in program development and evaluation, emphasis on a
co-design approach that engages end users from project inception to delivery and evaluation,
and a systems science lens that demands consideration of multiple intersecting ecologies
(e.g., individual, social, community) (Bartholomew Eldredge et al., 2016). The IM approach
encompasses six in-depth, iterative, and cumulative steps for planning, developing,
implementing, and evaluating effective interventions designed to promote health or improve a
health problem. Consistent with recent applications of IM (e.g., Blewitt et al., 2020; Ezeugwu
& Manns, 2020), we describe each of these steps in detail in the methods section below to
provide readers with a contextualised understanding with regard to how we actioned those
considerations, rather than forecast the key components here.

In summary, the goal of the current study was to develop an intervention map for a
sport-based, life skills program for young people recovering from FEP. In so doing, we
articulate the processes and outcomes of applying an IM approach and forecast our intentions
to test out this program. This goal is important because replication and syntheses of
interventions rely on detailed descriptions of program development. We therefore combine
elements typically reported in an IM mapping paper and a protocol paper to provide readers
with a detailed understanding of intervention development and implementation and avenues
for program evaluation. From a practical standpoint, a detailed description of the
implementation process of an intervention can facilitate uptake and future deliveries in the
field by health practitioners. Thus, this paper presents a novel addition to the FEP literature

base in that it is the first to utilise the following within intervention design for FEP
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populations: 1) intervention mapping, 2) a sport-based intervention foundation, and/or 3)
sport-based life skills training.

Methods and Results

Step 1: Logic model of the problem

As is the case for any type of behavioural intervention, a critical first step is to
identity and understand the problem (e.g., what needs to be changed for whom, barriers and
enablers of implementation or change). In this context, the population at risk is young people
with FEP, and the problem is risk of poor functional recovery. To ensure long-term functional
recovery, young people require engaging multi-faceted interventions to promote physical
health, mental health, social connectedness, and life-skills development. The objective of this
IM process is to see if, and how, sport can be used to maximise functional recovery goals
within FEP populations.

1.1 Establish and work with a planning group

A well-rounded team is essential to assessing the needs of the population and
understanding contextual details essential to intervention development and delivery
(Bartholomew Eldredge et al., 2016). Our team varies in specialties, which provided richness
in perspective and experience. We bring together a variety of research and practical
experience within the fields of sport psychology (LB, NN, and DG), health behaviour change
(NN and DG), youth mental health (LB and AL), and early intervention in psychosis (AL).
Most pertinent to this project, our team collectively has experience in delivering sport-based,
life-skills interventions to vulnerable youth, developing mental health interventions for
vulnerable youth (including young people with FEP), developing general health promotion
interventions, and collaborating with local early psychosis services for research purposes. For
the purposes of this project, all authors contributed to the formulation of the overarching idea

and objective of this work and the production of the narrative review of the literature; LB
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conducted 1-1 and focus group interviews, with interpretation support provided by DG, AL,
and NN; LB and DG provided expertise on life-skills training via sport; DG and NN
contributed expertise on health behaviour change and IM; AL provided expertise on youth
mental health and FEP; and LB managed the execution of the IM process with supervision
from DG, AL, and NN. We have experience with and value the principles of co-design and
participatory research (e.g., Baum, MacDougall, & Smith, 2006; Nakarada-Kordic, Hayes,
Reay, Corbet, & Chan, 2017). As a result, we involved the consumer and key stakeholders
(e.g., young people with FEP, early psychosis service providers such as clinicians and
occupational therapists) throughout all six steps of the IM process, as valuable members of
the planning group. For clarity, we acknowledge consumer and key stakeholder contributions
to each of the six steps below when we utilise the term “planning group”.

1.2 Conduct a needs assessment to create a logic model of the problem

The goal of the needs assessment phase is to gather information that enriches the
planning group’s understanding of young people with FEP from a social, behavioural, and
epidemiological perspective. In addition, within the needs assessment process, the team seeks
to understand the community of the population at hand (Bartholomew Eldredge et al., 2016).
In this case, we explored the resources available to young people with FEP within their
community. This exploration encompassed the home and social environment, and early
intervention services, focusing both on the strengths and the gaps in opportunity.
Bartholomew Eldredge and colleagues (2016) explained that a thorough needs assessment
enables a systematic examination of the “discrepancy between what is and what should be”
(p. 172). Our goal in this regard was to describe the problem and its causes factually, and
seek the opinions of those people and groups with a vested interest in the problem and its
solution. We explored these pathways predominantly through two means: 1) a narrative

review of the psychosis recovery and sport based life-skills literatures (i.e., factual
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description), and 2) focus groups and interviews with young people with psychosis and their
clinicians regarding the barriers and enablers to sport participation for young people with
FEP (i.e., stakeholder opinion).

1.2.1 Narrative review. Before progressing with the intervention development, it was
important to assess the need for sport-based interventions within FEP recovery practices. We
therefore conducted a narrative review to address the question: should sport-based, life skills
interventions be developed for young people recovering from first episode psychosis (see
Brooke, Lin, Ntoumanis, Gucciardi, 2018)? As this question had not yet been explored
empirically, a broad critical review of literatures on (i) FEP and (ii) life skills development
via sport was performed to uncover the conceptual and empirical links between the two. We
found that critical components of an individual’s recovery following a psychotic episode
include: 1) physical activity, 2) opportunities to build life skills, and 3) social connectivity.
Our review of the sport and life skills literature indicated that sport can be a powerful
platform from which to: 1) promote physical activity, 2) teach life skills, and 3) foster social
connectivity within vulnerable populations. As such, we concluded that there was a need
within FEP recovery services for sport-based interventions.

1.2.2 Focus groups and interviews. With the need for sport within FEP recovery
services established, the next step was to seek stakeholder opinions on this notion, and on
how to best deliver the intervention. To do so, we conducted semi-structured, 1-1 interviews
with young people recovering from FEP recruited through local early psychosis service
centres (n=10, aged 16-25 years, referred by their clinical care team and deemed stable
enough in symptomatology to participate). We also conducted focus groups and 1-1
interviews with FEP clinicians (n=33; five focus groups of 5-8 people; seven 1-1 interviews).
The objectives of the interviews and focus groups were to obtain feedback on the idea of

using sport within FEP recovery, to understand current physical activity resources within
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services, and to explore the barriers and enablers to sport participation for young people with
FEP. We identified four themes (and eleven sub-themes) from our discussions with key
stakeholders (see Table 1 for an overview). Full details of the study are available in Brooke,
Gucciardi, Ntoumanis, and Lin (2019). Briefly, key stakeholders supported the need for and
acceptability of a sport-based, life-skills programs as one means by which to maximise
functional recovery for young people with FEP. In regards to feasibility, participants
indicated that barriers (e.g., transport challenges, social anxiety) for this group are high, and
that significant efforts will need to be made to limit barriers and facilitate enablers for the
benefits of sport to be accessible to young people with FEP.

1.2.3 Needs assessment conclusion. Overall, the needs assessment highlighted the
unavailability of sport access to young people with FEP, supported further exploration of the
use of sport for FEP functional recovery, and laid the foundations for a logical model of the
problem (see Figure 1). Due to the demonstrated need and high support levels of key
stakeholders, combined with the novelty of the approach, we decided to move forward with a
pilot and feasibility study, despite the identification of significant barriers (e.g., motivation
and anxiety may limit engagement). The Medical Research Council (MRC) recommends to
follow systematic intervention design with testing of any uncertainties through piloting
(Craig et al., 2008). The goal of this study would be to assess the acceptability and feasibility
of a sport-based, life skills intervention for young people with FEP, and to test out specific
intervention components. A feasibility study with a non-randomised pilot will assess the
worthiness of proceeding further with intervention development and enhancement, provide
information on how to do so, and test specific design features (Eldridge et al., 2016). More
specifically, a feasibility study approach will help determine if the intervention is appropriate
for further testing and development, and assess components such as acceptability and, if and

how, modification is recommended (Bowen et al., 2009). Elements of a pilot study approach
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will be included to test specific intervention components (Arrain et al., 2010). Randomisation
will not be appropriate at this early stage of feasibility testing, but a pre-test/post-test design
will provide insight into questions relating to feasibility and the effectiveness of certain
intervention components.

1.3 Describe the context of the intervention including the population, setting, and

community

Following the needs assessment, and before beginning more detailed design phases, it
is important to understand the intervention context and the preliminary program goals. The
intervention will be a sport-based, life skills intervention for young people aged 16-25 years
with FEP in the Perth (Western Australia) metropolitan area. This area has approximately
eight early psychosis specific services that span a large geographic area, servicing both urban
and rural clients. To meet the needs of a feasibility and pilot study approach, it was
determined that all phases of the study (i.e., design, recruitment, delivery, and evaluation)
would be conducted in conjunction with just one of these services. A service partner was
selected based on congruence between the goals of the services and those of the research
team, and the service’s availability to and interest in providing support (e.g., design,
recruitment, transport, and feedback) for the study. In the early stages of the relationship
(September 2018-February 2019), the service partner had begun accepting referrals from
local early intervention services. Eligibility requirements for this service include that the
young person must be between 16 and 25 years old, have had their first episode of psychosis
in the past 12 months, be receiving care from a local early intervention psychosis service, be
interested in working toward functional recovery goals, be ready to work toward functional
recovery goals as deemed by their clinical care team, and reside within the service’s
catchment area. This service is located within the Perth metropolitan area, but has a large

catchment that services some semi-rural areas of the wider Perth region (roughly 900 square
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km.). As a result of the fact that this is a new service that serves a wide area, certain logistical
barriers may be even more heightened (e.g., low client numbers and transportation/logistical
challenges). Nevertheless, despite these potential challenges, this service was selected
because of the alignment of the study and service needs and goals.
1.4 State program goals
Given our focus on intervention development and articulation of a protocol to test out
this program, we report program goals related to each of these elements. With regard to the
sport-based, life skills program, the goals are to:
1. Increase life skills, physical health and abilities, and social connectivity of
the participants.
2. Develop a sustainable program that can evolve within the community.
With regard to the methodological protocol to examine this program scientifically, the
goals are to:
1. Assess the feasibility and acceptability of a sport-based, life skills program
for young people with FEP in preparation for a larger RCT.
2. Test the selected intervention components.
Step 2: Program outcomes and objectives, and logic model of change
The logic model of the problem outlines behavioural and environmental conditions
that lead to low levels of functional recovery in young people with FEP. The next step is to
identify program outcomes and objectives necessary for change to occur. More specifically,
the goal of this step is to identify what the sport intervention would need to accomplish and
enable in order to have a positive effect on functional recovery levels. Consistent with
guidelines (Bartholomew et al., 2016) and applications of IM (e.g., Direito et al., 2018;

Krops, Dekker, Geertzen, & Dijkstra, 2018), we completed a series of planning group
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discussions in which we examined the key elements of the needs assessment, alongside
program goals and possible intervention scenarios.

2.1 Expected outcomes for behaviour and environment

The start point is to determine the expected outcomes for the behaviour and
environment that need to be evident in order for a change in functional recovery to occur. In
other words, what behaviours will be accomplished as a result of the intervention, or what
environmental conditions will be present as a result of the intervention (Bartholomew
Eldredge et al., 2016)? Guided by the needs assessment and group discussion amongst the
team, we determined the following behavioural outcomes to be critical for the intervention
participants: attend program, engage in program, demonstrate life-skills development within
the context of the program, and transfer life skills to other contexts.

2.2 Performance objectives for behavioural and environmental outcomes

The next task is to specify performance objectives that will lead to the previously
determined behavioural and environmental outcomes. Our team settled on the following
behavioural outcomes of the program, such that participants: (i) attend the program, (ii)
engage with the program behaviourally, cognitively, and emotionally, (iii) develop life skills,
(iv) transfer life skills to other meaningful contexts (e.g., work, study), and (v) develops
physical skills and increases physical activity. These outcomes are broad in nature, whereas
the performance objectives provide clarification to the specific performance expected by the
participants or environmental agents that will enable the behavioural and environmental
outcomes (Bartholomew Eldredge et al., 2016). For example, we selected the following
performance objectives for the behavioural outcome ‘attend the program’: arrange transport,
feel supported in attending, and feels autonomously motivated to attend. Full details of the
performance objectives are provided in Table S1.

2.3 Select determinants for behavioural and environmental outcomes
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The next phase of step two is to identify evidence and theory-based personal
determinants, that is, factors that are associated with the performance objectives and in turn
enable the behavioural and environmental outcomes. In other words, determinants are those
elements that make possible the performance or conditions relating to behavioural or
environmental outcomes (Bartholomew Eldredge et al., 2016). The needs assessment was
instrumental in this phase, as it highlighted several key determinants. Planning group
discussions allowed for refinement of these determinants, which were finalised as follows:
knowledge, self-efficacy, support, and outcome expectations. Each determinant was defined
in relation to each performance objective. With regard to the performance objective arrange
transport, for example, we identified that participants understand their transport options, the
resources required, and how to access them (knowledge); have confidence in their ability to
navigate transport plans and managing problems or challenges (self-efficacy); ask for and
receive support with transport plans and execution from their social network (support); and
expect successful transport experiences (outcome expectations). Full details of the
determinants for behavioural and environmental outcomes are provided in the matrices of
change elements (see Table S1).

2.4 Construct a matrices of change objectives

We compiled the information generated in steps 2.1-2.3 into a matrix of change
objectives for each level of intervention planning (see Table S1). In this instance, the levels
were individual (participants) and environmental (service, peers/family, and program
facilitators), but the matrices display only the individual level, as the environmental levels are
embedded within the individual level (e.g., receiving support from peers and family is part of
the support determinant at the individual level). This matrix provides an interrelated display
of critical foundational intervention components that form the logic model for the change

process.
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2.5 Create a logic model of change

The achievements of step two facilitate the evolution of the logic model of the
problem developed in step one into a logic model of change. The matrices of change
highlight what needs to change within the determinants for the intervention participants to be
able to display the performance objectives, and thus set in motion the domino effect that leads
to functional recovery improvements. In essence, the change objectives involve strengthening
the determinants. For example, we know that participants will need to understand transport
options (K.1.1) in order to be able to arrange transport (PO 1.1) and attend the program.
Thus, the naturally inferred change objective in this instance is that young people
participating in the program are able to list their options for transport to the program. These
change objectives provide the start point from which to select specific program design
elements in step 2. The logic model of change is displayed in Figure 2.
Step 3: Program design

3.1 Generate program themes, components, scope, and sequence

Several discussions regarding program design amongst the planning group and with
the service partner took place over seven months. In these discussions, ideas about program
themes, components, scope, and sequence were put forward and compared. These discussions
were informed by the literature in early intervention in psychosis (e.g., Santesteban-Echarri et
al., 2017; Woodhead, & Monson, 2013), the needs assessment, practical experience, and the
specifics relating to the service (e.g., location, client needs, service resources). These
discussions confirmed that a combined feasibility and pilot study approach was warranted to
test out recruitment and engagement components, given that sport-based recovery efforts in
FEP have limited empirical support to date.

We decided on a six-week (once a week), multi-sport program. This choice was

pragmatic, and we determined this format to be the best way to cater to the goals of the
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intervention, the potential barriers to engagement, and our own resources. We decided to
present the program as a sport-based, life skills program, where the emphasis would be on
sport with the life skills gently embedded. This choice was informed by the interviews in the
needs assessment, in which participants emphasised the importance of it feeling like a sport
program first and foremost. We selected an iterative approach for the program, in which
program components and sequence will be adjusted on a weekly basis to meet the individual
needs of the specific participant group, and in response to the weekly feedback from
participants and the service partner and/or observations from the facilitators. This iterative
process relies on principles of participatory action research (Baum, MacDougall, & Smith,
2006) in which feedback is actively sought from the service partner and participants before,
during, and after the intervention in an effort to adjust the program design to meet the needs
of the participants. With regard to the service partner, we will engage staff who work as the
primary recovery care provider to clients of the service (referred to as community workers)
and staff who have a lived experience of psychosis (referred to as peer support workers).
Feedback will be collected casually during the sessions, via email, text, or phone call
(depending on the young person’s preference), through meetings with the service staff
between intervention sessions, and via semi-structured interviews with the service staff and
participants after the intervention.

3.2 — 3.3 Choose theory and evidence-based change methods, and select or design

practical applications to deliver change methods

Theory and evidence-based change methods were selected through planning group
discussions and meetings with the mental health service partner. Kok and colleagues’ (2016)
taxonomy of behaviour change methods was utilised as the basis from which to select
evidence-based change methods. This taxonomy contains evidence-based change methods

with demonstrated utility in health promotion interventions, and is specifically designed to
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complement intervention mapping. Evidence provided in the needs assessment (narrative
review and interviews) and literature pertaining to best practices for early psychosis
functional recovery interventions (see Woodhead, & Monson, 2013) and sport-based life
skills interventions (see Pierce, Gould, & Camire, 2017) were used to guide the selection of
change methods from the taxonomy. Once the change methods were selected, practical
applications were discussed amongst the planning group and with the service partner. An
overview of the links between key determinants, evidence, theory, and practical application is
presented in Table S1.
Step 4: Program production

The fourth step of intervention mapping encompasses producing program components
and materials. In this step, the tasks include: 1) refining program structure and organisation,
2) preparing plans for program materials, 3) drafting messages, materials, and protocols, and
4) pretesting, refining, and producing materials. First, based on conversations with the service
partner regarding client and service availability, it was decided that the program will run once
a week at a time and location most convenient to the service partner and their clients. The
structure will follow a similar pattern each week so that participants know what to expect, yet
allow flexibility to cater for individual needs and incorporate modifications where necessary.
Each week will contain the following phases: (1) welcome and ice breaker activities (e.g., get
to know you games, team building activities), (2) warm-up (physical, e.g., guided movement;
and mental, e.g., breath control), (3) skill learning (physical, e.qg., ball passing; and mental,
e.g., use of breath control within the sport), (4) play/competition (with rules of the game
catered to abilities), (5) cool down (physical, e.g., stretching or walking; and mental, e.g.,
guided reflection), and (6) informal social time. This structure, along with opportunities for
breaks and alternative activities, will allow for graded participation and gradual skill and

social development/comfort, as informed by our needs assessment (Brooke et al., 2019) and
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the Orygen Centre of Excellence in Youth Mental Health’s early psychosis manuals (Crlenjak
et al., 2015; Woodhead & Monson, 2013). A key component of the program is physical
activity through sport, which is important to address the cardiometabolic problems of people
with FEP, and will also be utilised as a platform to deliver life skills and promote social
connectivity. However, exercise intensity and duration as it pertains to guidelines for the
treatment of cardiometabolic problems and/or general physical health are not within the scope
of this feasibility and pilot study. Rather, sessions will accommodate for varying levels of
fitness, with in-built breaks, modifications, and opportunities for low intensity activities (e.qg.,
ring toss, journaling) for those not psychologically or physically able to participate. A
dietician was consulted regarding the food and hydration provided. An exercise physiologist
advised on physical activity components, including the warm-up, skill learning and

execution, and cool-down phases. An overview of the program structure is provided in Table
2.

We subsequently made plans for program materials (e.g., equipment lists,
specifications of materials required, training materials collected). The planning group
selected relevant measurements and assessments, created recruitment documents, constructed
documents and interview guides for participant feedback collection, and developed risk
management plans to ensure physical and psychological safety. Please see the supporting
information for a pre intervention wellness plan (File S1), weekly participant questionnaire
(File S2), and post intervention interview guides (File S3). These measurements and
documents were essential to smooth execution of the program and key requirements of the
ethics approval application. Facilitators with expertise in coaching, sport psychology, and/or
early intervention in psychosis were selected to run the program. Facilitators completed a
one-hour psychosis education training session with a member of a research team who is an

expert early psychosis. Training session topics included psychoeducation about what
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psychosis is, what to expect when working with young people with FEP, how to provide
support, and question/discussion time. Facilitators also completed first aid qualifications if
necessary. Together with the planning group and with the continual feedback of the service
partner, the facilitators developed weekly session plan outlines, with the intention to update
outlines with relevant modifications as the intervention progressed. Specialists were
consulted when necessary to ensure physical and psychological safety (e.g., a dietician for the
hydration/snack/food plan, an exercise physiologist for the warm-up and cool down
guidelines). A sample weekly session plan can be found in Table S2. To ensure the safety of
the participants and to maximise engagement, it was decided that all recruitment will be done
through the service partner, and the clinical care team of each participant will deem them
physically and psychologically able to participate. With the permission of the participants,
mobile technology (email, text, phone call) will be utilised (e.g., reminders for sessions) to
maximise adherence.
Step 5: Program implementation

The penultimate phase in intervention mapping is to develop program implementation
plans. Key tasks in this step include identifying potential program users, developing
outcomes and performance objectives for program use, and designing relevant intervention
implementation plans. As this study will be a feasibility and pilot study that will not yet have
been implemented by others, this step is not immediately relevant for the purposes of the
current study. However, it is important to reflect on potential future implementation options,
especially considering a program goal is to develop a sustainable program that can evolve
within the community. As such, it is critical that a detailed record is kept regarding how the
intervention is delivered and any modifications made as a result of observations or feedback.

Additionally, it is imperative that a record of the benefits and challenges of collaborating with
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the service partner is maintained, and that the service partner provides feedback on the
sustainability of supporting such programs in the future.
Step 6: Evaluation plan

The final step in intervention mapping is to develop an evaluation plan. The
overarching goal of the evaluation will be to assess the feasibility and acceptability of a sport-
based, life skills program to support the recovery of young people with FEP. To accomplish
this goal, recruitment statistics, attendance records, observational notes on engagement,
feedback from participants and the service partner (through questionnaires and semi-
structured interviews), facilitator reflections/observational notes, and measurement results
and measurement engagement records will be analysed. This data will be assessed using the
MRC’s process evaluation framework to evaluate the implementation, mechanisms of impact,
and context of the study (Craig et al., 2008). Specifically, the collected data will be employed
to explore the context (e.g., socio-economic factors), reach (e.g., subgroups who do not
participate), dose (e.g., proportion of planned intervention received), fidelity (e.g.,
intervention components delivered as intended), and acceptability (e.g., participants’
receptiveness to trial materials and processes) of the study. Consistent with guidelines for
feasibility studies (Bowen et al., 2009), the evaluation will focus on the outcomes of
acceptability, demand, implementation, practicality, adaptation, integration, expansion, and
limited efficacy. Evaluation of program efficacy and effectiveness will be reserved for a full
scale randomised controlled trial if the feasibility data supported this progression.

Discussion

We report the utilisation of an intervention mapping approach to develop
systematically a sport program designed to foster functional recovery (through physical
activity, social connectivity, and life skills training) for young people with FEP. The process

began with a needs assessment that provided an understanding of the problem (i.e., low
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functional recovery levels in young people with FEP, Brooke et al., 2018) and an exploration
of stakeholder opinions on the potential of sport as a part of the solution (Brooke et al., 2019).
We subsequently conducted an in-depth analysis of the outcomes and objectives needed for
change, and specific change methods and relevant practical application strategies. The
systematic process culminated in an evidence-based framework for a feasibility and pilot
study. A hybrid approach combining both feasibility and pilot study elements will enable the
assessment of feasibility factors such as acceptability and practicality (Bowen et al., 2009;
Eldridge et al., 2016), in addition to the piloting of specific intervention components (Arain et
al., 2010; Eldridge et al., 2016).

The intervention design resulting from the IM process has both a strong theoretical
and practical foundation. Its structure is based on tested methods to produce health-related
change in general (Kok et al., 2016) and specifically related to functional recovery in FEP
(Woodhead & Monson, 2013). This structure was then enhanced by design details informed
by stakeholder opinions and feedback.

Although the intervention design builds on existing work, it is novel in many ways.
First, to our knowledge, this study is the first in which: 1) IM has been utilised with FEP, 2) a
sport-based intervention to promote physical activity has been designed specifically for FEP
recovery, and 3) a sport-based life skills training framework has been applied to FEP. These
novelties mean that this intervention format differs considerably from the majority of
physical activity-based FEP recovery efforts, which tend to be one-dimensional in that they
focus predominantly on physical health outcomes (e.g., Firth et al., 2016 a,b,c), rather than
functional recovery outcomes such as social connectivity and life skills development. Key
strengths of the intervention design produced in the current study are the rigorous attention
given to the needs of young people with FEP, the involvement of the stakeholders throughout

the process, and the multidimensional recovery options provided in a normalising and
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engaging manner. Moreover, the use IM is a strength of the current study as the process
yielded a level of detail in the intervention components that will allow for meaningful
evaluation and application to future research and practice.

The intervention design also comes with limitations. As addressed within the
qualitative portion of the needs assessment (Brooke et al., 2019), the specific needs reported
by the young people with FEP and their clinicians may vary from those in other regions or
with different demographics.The utilisation of 1M, particularly the needs assessment phase,
would help future designs capture and target different cultural preferences. In addition, the
needs assessment conducted did not include consultation with family and carers as key
stakeholders, which may have limited the understanding of this population’s needs.
Furthermore, the limited existing research in the use of sport for young people with FEP must
be considered when interpreting the results of the IM process. This framework presented in
this paper serves as a starting point but will be strengthened with testing.

This study serves as an important foundation for sport-specific recovery efforts within
FEP. Next steps include implementation and evaluation of the feasibility and pilot study,
which could then inform future larger scale interventions and/or clinical application.
Elements of this study (e.g., general barriers/enablers to engagement) may be applicable to
non-sport specific FEP recovery efforts, especially including the use of the widely accepted

IM framework and its utility in catering to the specific needs of this vulnerable population.
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Table 1

Overview of Themes from Qualitative Study Exploring Barriers and Enablers to Sport

Participation for Young People with FEP

recommendations

Theme | Subthemes Subtheme details
Need Perceived Clinicians
for benefits e Physical activity
Sport in e Social opportunity
FEP e Sense of belonging
Young people
e Opportunity for enjoyable/fun activity
e Connection opportunities
e Distraction from mental illness
e Fitness/health
Needs/resource e Limited existing opportunities
gap e Limited resources
e Community engagement not feasible
Barriers | Logistical e Limited resources
e Location
Psychological e Anxiety
e Low motivation
e Low confidence
Enablers | Positive e Safe —>inclusive, inviting, informed
environmental e Flexible - individual needs met
expectations e Supportive=> service + program + others
e Normalised-> relatable, fun, realistic
e Logistically easy-> straight forward + affordable
e Growth experiences—> experienced; not initially expected
Program | Sport/program e Open to wide range of options
Design | type e Balance experience levels
e Caution re: substance use and overnight options
Life skills e Positive response but embed gently
training e Priority: motivation, social skills, confidence, emotional
regulation
General e Limit barriers

Strengthen enablers

Note. See Brooke et al. (2019) for a full description of the findings.
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Table 2

Overview of Intervention Session Phases, Components, and Aims

Session Phase

Session Components

Aims

Introduction

informal social time
ice breaker
general check in

build rapport, trust, group cohesion,
and ease anxieties

execution/play

execute/practise
physical/mental skills
in competitive
drill/game setting
facilitators reinforce
opportunities to utilise
mental and physical
skills

Warm-up e physical warm-up (e.g., | ® prepare participants mentally and
stretches and warm up physically for the session’s activities
activities)

e mental warm up (e.g.,
intention setting, why
hunting, centering,
breath work)

Skill learning | e physical skill o teach relevant skills and rules to
development for the increase participants’ competence
sport of the day (e.qg., and self-efficacy in the activities
passing, technique, o teach mental skills relevant to
rules, etc) learning and executing the session

e mental skill activities
development relevant to | ¢  provide opportunity for physical
the sport of the day activity
(e.g., goal setting, self- | e provide opportunity for semi-
talk, etc) structured social interaction

Skill e participants e provide opportunity for the

participants to practise new skills,
and to demonstrate competence
build group cohesion through
opportunities to work together
through a common goal

provide opportunity to pair mental
and physical skills

provide opportunity for physical
activity

provide opportunity for semi-
structured social interaction

Cool
down/debrief

physical cool down
(e.g., stretching,
walking)

mental cool down (e.g.,
breath work,
meditation, reflection,
group debrief including
application to other
areas of life)

provide opportunity to reflect on
activities and transfer learnings to
other areas of life

Closing

informal social time
food and hydration

provide opportunity for informal
social interaction
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food, breaks,
adverse events)

Alternate observing provide opportunities for graded
activities journaling participation
skittles meet needs of individual
ring toss support autonomy through
participant led engagement
Data attendance assess feasibility
collection engagement of assess acceptability
durl_ng participants in various test intervention components
sessions phases (as observed and support an iterative approach; adjust
recorded by facilitators) sessions throughout according to
feedback from support feedback and reflections
workers and collect feedback to inform future
participants (during similar work
sessions and during the support autonomy through
week between sessions) participant design element
facilitator reflection
(good, better, how)
Facilitator good, better, how to promote reflection, share
Reflection approach observations, and begin to plan
o RE: outcomes, modifications for next week
logistical,
design, overall
(timing,
progression,
engagement,
level,
interaction,

31
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Phase 4 Phase 3 Phase 2 Phase 1
Determinants Behaviour (at-risk group) and Health Problems Decreased functional
Environmental Factors recovery
Personal determinants: What Behaviours: What behaviours Health Problems: What are the priority health Quality of Life:
theory and evidence-based increase risk, incidence, prevalence, problems in young people with FEP? e loss of
factors are causally related to and burden? —} —’ productive
the behaviour? e social withdrawal e  cardiometabolic problems years
(FEP research) e decreased physical activity . premature mortality and morbidity e  chronic
e  generalised and social e  decreased motivation and e social isolation pervasiveness
anxiety (e.g., fear of engagement e cognitive impairment of illness;
meeting new people) e decreased health promoting e comorbid mental problems (e.g., dependence on
e residual paranoia behaviours (e.g., help-seeking) depression, anxiety) system
e poor motivationtoengage | e  anxiety, including social anxiety | e  impaired life skills (i.e., cognitive, e burden of
with recovery services behavioural, emotional, and cardiometabolic
e low confidence in abilities inter/intrapersonal skills, such as problems
key for sport and social confidence, emotional regulation, e social stigma
settings communication) and

e logistical issues (e.g.
limited sport resources,
location of program)

e lack of help-seeking
behaviours

e positive and negative
psychotic symptoms

e side-effects of anti-
psychotic medication

|

A

marginalisation

Environmental determinants:

Environment: What interpersonal,

What theory and evidence-based

factors are causally related to

the behaviour of agents in the

environment who control the

environmental factor(s)?

. limited resources for EIP
services

e  systemic stigmatisation of
psychotic illness; lack of
awareness in community

. limited understanding of
needs of FEP people

. delayed diagnoses

v

organisational, and societal factors

influence health directly or through

influence on the behaviour of the at-

risk group?

g stigma of mental illness,

especially psychotic illness (self

and other)

e lack of support from family,
peers, community, health system

e avoidance by peers

e  challenges with maintaining
friendships or romantic
relationships

. limited resources due to low
socioeconomic status and/or
inability to work

. lack of proximity and transport
options

Figure 1. Logic model of the problem: low functional recovery levels in young people with

FEP.

Note. Phases are labelled in order of model development (i.e., begin with the problem at hand
and work backwards to the determinants).
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Logic Model of Change Outcomes

At-Risk Change Personal > | Performance Behavioural - | Functional
Group: young Objectives Determinants Objectives Outcomes Recovery
people with (e.g., increase (e.g. Support: (e.g. participant (e.g., Improvements
FEP support participant feels develop/experience/ Participant

provided to supported in skill demonstrates develops life

young person development and confidence within skills)

to assist in associated the context of

development challenges/success) program)

of life skills)

Figure 2. Logic model of change.
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File S1. Wellness Plan

WELLNESS PLAN: Sport and Psychosis Study
Thank you for agreeing to take part in the Sport and Psychosis study. We hope that you can share some
information that might help us support you during your experience in this study. This information will be
shared with the research team so that we can best support you.

PERSONAL DETAILS:
NAME:
EMERGENCY CONTACTS
Who would you like us to contact if you need support?
NAME:
RELATION TO YOU:
PHONE NUMBER(S):

HEALTH INFORMATION
ALLERGIES
Please list any known allergies (food, medication, insects or otherwise)

MEDICATION
Please list any medications that you are taking:

MEDICAL CONDITIONS
Do you have any medical or physical conditions? (ex: Asthma, Epilepsy)

Yes [] No []

Please provide any details we may need to be aware of to support you

DIETARY REQUIREMENTS
Please list any specific dietary requirements below:

GENERAL
Please provide details of any other relevant medical or mental health information we may need to be
aware of’

LOOKING AFTER YOURSELF
What sort of activities, tools, or resources do you use to help you relax?

HOW CAN WE HELP SUPPORT YOU?

Are there any situations, activities, or topics that may make you uncomfortable, stressed, or may trigger
your symptoms of being unwell?

What are some of the signs and symptoms that you, or your family and friends would notice when you are
becoming stressed or unwell?

How would you like to be supported by the research team if you begin to feel stressed or unwell while
participating in this study?

Is there anything else you would like to share that could help us better support you?




File S2. Weekly Participant Questionnaire

SPORT AND PSYCHOSIS STUDY

The following are questions about your experience today. All responses are confidential. You do not have to
answer any questions that you would prefer not to. Thank you for your valuable time and feedback!

How did you attend today’s session? (public
transport, walk, cycle, ride from friend/family,
etc.)

Did anyone attend the session with you today?
If so, who? (friend, family, peer support
worker, partner, etc.)

On a scale of 1-10, how enjoyable was today’s
session? (10 being the most enjoyable) 1 2 3 4 5 6 7 8 9 10
What was your favourite part of the session
today?

What was your least favourite part of the
session today?

On a scale of 1-10, how competent did you
feel in today’s session? (For example: feeling {1 2 3 4 5 6 7 8 9 10
confident in your abilities, feeling skilled,
being able to overcome challenges;10 being
the most competent)

On a scale of 1-10, how close to other people
did you feel in today’s session? (Forexample: |1 2 3 4 5 6 7 8 9 10
feeling connected to others, feeling that you
can trust those around you, caring for others
and feeling cared for by them;10 being the
closest)

On a scale of 1-10, how much in control did
you feel in today’s session? (For example: 1 2 3 4 5 6 7 8 9 10
participating willingly, having opportunities to
make choices, having opportunities to give
input; 10 being the most in control)

If applicable, what new skills did you learn in
today’s session?

If applicable, what challenges did you
overcome in today’s session?

Are any of the skills you learned or practised
today useful in other parts of your life? (If yes,
what skills, and where?)

On a scale of 1-10, how likely are you to
attend another session? (10 being the most 1 2 3 4 5 6 7 8 9 10
likely)

Please provide any other feedback on how the
program could be improved.




File S3. Post Intervention Interview Guides

Peer and Community worker interview guide: The following questions will serve as a
semi- structured guide to interview support workers of young people with psychosis/staff
participants of the study. The goal of the interview or focus group is to get their feedback on
the program. Follow up questions will be asked where appropriate to encourage the
participant to elaborate and share their feedback. Other relevant questions regarding specific
components of the intervention or situations that occurred will be asked as appropriate.

1) Open interview:

thank participant for coming

explain the goal of the interview

remind participant of option to withdraw or not answer any question

ask if the participant has any questions, and remind them that they can ask any
question and any point

remind participant that the interview will be audio-recorded, and/or that notes
will be taken

ask the support worker what their role at Ruah is (e.g., community worker,

peer worker, etc)

2) Can you please tell me about your overall impression sport program?

What do you think what most useful?

What do you think could be better?

What components, if any, were most useful for your clients’ recovery?

Do you feel that there were any components that inhibited, or slowed down the
clients’ recovery process? (Probe further if answer is yes; assess ways to
manage this)

Do you feel that the pressure to attend put additional strain on those who
didn’t engage as much?

Can you tell me how participating in the program with your clients impacted
your relationship with them?

What were your thoughts on having peer support workers, community
workers, and young people all participating together? How did this impact on

the group dunamics and your relationship with clients?

3) I’d like to talk about how motivated your clients were to attend the program:

What made it challenging for your clients to attend?

What made it easier for your clients to attend?



What made the difference for clients who were able to attend vs. those who
weren’t?

(Probe about logistical, psychological, psychosocial barriers and enablers)

4) I’d like to talk about how your clients attended the program.

What form of transportation did your clients use to attend the program?
How was this experience for them?

If you provided transport, was this manageable within your functional
recovery role? Do you think your clients would have attended without this
support?

What would it have taken to for your clients to attend on their own?

5) Can you please provide me with feedback about program facilitators? (What worked

well; what could be better?)

6) During the session/program, we targeted a range of physical and mental skills. Can

you please give me your thoughts on the appropriateness and effective of our

methods? (Provide specific examples where necessary; e.g., use of breath work and

heart rate monitors to target self-regulation).

7) During the course of the intervention, your clients were asked to fill out

questionnaires and measurements and provide feedback; can you tell me how you

think this may have impacted their experience in the intervention?

8) Can you please provide feedback on how the intervention catered to the specific needs

of your clients? (Probe with follow up questions about psychological and physical

safety)

9) We know that stigma is a big issue within mental health. Can you please provide

feedback on how normalised (or not) the intervention components felt?

10) How likely is it that you would recommend a similar program to other young people

recovering from psychosis?

11) Is there any other feedback you would be willing to share about what worked well, or

how the intervention could be improved?

12) This program required a lot of support from you as a team, and we are so grateful. |

think it’s clear that participation would not have been the same without your support.

I’d like to talk about the burden on the service, and how sustainable that kind of

support would be moving forward?

Young person interview guide: The following questions will serve as a semi- structured
guide to interview young people with psychosis about their overall experience in a sport



program. The goal of the interview is to understand their experience in the program. The
answers will be used to as part of a process evaluation of the pilot intervention, in an effort to
inform the design of similar future work. Follow up questions will be asked where
appropriate to encourage the participant to elaborate and share their experience.

1) Open interview:

- thank participant for coming

- explain the goal of the interview

- provide and go over information and consent form

- remind participant of option to withdraw or not answer any question

- ask if the participant has any questions, and remind them that they can ask any
question and any point

- remind participant that the interview will be audio-recorded

- ask the participant to provide their unique identifier:

2) Can you please tell me about your overall experience in the sport program?

- What did you enjoy the most?

- What were your least favourite components?

- What components, if any, were most useful for your recovery?

- Do you feel that participating in the program inhibited, or slowed down your
recovery process? (Probe further if answer is yes; assess for need to discuss
with clinical care team)

- What was is like participating with the workers from Ruah? (e.g. community
and peer workers)

3) I’d like to talk about how motivated you were to attend the program.

- What made it challenging to want to attend the program?

- What made you feel more motivated to attend the program?

4) I’d like to talk about how you attended the program.

- What form of transportation did you use to attend the program?

- How was this experience?

- What were the challenges of transportation?

5) Can you please tell me about your experience interacting with the program
facilitators?
6) Can you please tell me about your experience interacting with the other participants?

7) I’d now like to talk about the skills you worked on in the program.



- What, if any, physical skills or abilities do you think improved during the
program?

- What, if any, mental or psychological skills to you think improved during the
program? (Probe specifically about motivation, confidence, and emotional
regulation)

- I’d wondering how you think this skills aply to other areas of your life? (probe
about how they have or plan to apply them to other parts)

8) During the course of the program, you were asked to fill out questionnaires and
measurements- can you tell me about this experience? (probe about how this affected
their participation/motivation)

9) How likely is it that you would you be interested in attending a similar program in the
future?

10) How likely is it that you would recommend a similar program to other young people
recovering from psychosis?

11) Is there any other feedback you would be willing to share about your experience or

how the program could be improved?



Table S1

Matrices of Change Objectives, Evidence Based Change Methods, and Practical Application: Sport-Based Life Skills Training for Young People with FEP

Behavioural
Outcome

1) Participant
attends program

Performance [Determinant Source of evidence/theory based | Method and/or related theory Definition Practical applications

Objective change method

PO.1.1 Knowledge: Needs assessment interviews Transport mapping Individual receives supportin | Program encourages case workers to go

Arrange K.1.1 Understand transport options (public or (Brooke et al., 2018); Therapeutic transport mapping and in through transport mapping plan with

transport otherwise) Group Work for Early Psychosis practicing transport plan young person, and accompanies young
K.1.1b (Woodhead & Monson, 2013) person on route at first if needed

Understand resources needed for transport and
how to access them (e.g., transport voucher)

Self-efficacy:

SE.1.1a Believe in ability to navigate transport
plan, and manage problems

SE.1.1b Believe in ability to overcome
challenges (e.g. manage anxiety)

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Verbal persuasion (Social
Cognitive Theory, Bandura,
1986; Theories of Self-
Regulation; Kelder et al., 2015)

Using messages that suggest
that the participant possesses
certain capabilities.

Facilitators or support workers provide
individualised positive feedback to
participant regarding development and
demonstrations of specific skills.

Support:

S.1.1 Ask for and/or receive support from
family, peers, program, or mental health
service with transport and/or transport
planning/reminders

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Facilitation (Social Cognitive
Theory; Bandura, 1986)

Creating an environment that
makes the action easier or
reduces barriers to action.

Peers, family, or mental health service
provide transport; or program provides
transport reimbursement

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Persuasive communication
(Communication-Persuasion
Matrix; Elaboration Likelihood
Model; Diffusion of Innovations
Theory; McGuire, 2012; Petty,
Barden, & Wheeler, 2009;
Rogers, 2003)

Guiding individuals and
environmental agents toward
the adoption of an idea,
attitude, or action by using
arguments or other means.

Encourage family, peers, and peer workers
to provide logistical and emotional
support. Flyers, phone calls, meetings, and
letters can be used to convey the message

Needs assessment interviews
(Brooke et al., 2018)

Bring a friend

Participants are encouraged
to “bring a friend” for
support to the program

Program encourages young people to bring
a peer (e.g., fiend, sibling, partner, parent,
case worker) along to the program to
participate alongside them

Outcome expectations:
OE.1.1 Expect successful transport experience

Needs assessment interviews
(Brooke et al., 2018); Therapeutic
Group Work for Early Psychosis
(Woodhead & Monson, 2013)

Transport mapping

Individual receives support in
transport mapping and in
practicing transport plan

Program encourages case workers to go
through transport mapping plan with
young person, and accompanies young
person on route at first if needed. Potential
challenges (e.g., anxiety, delay) should be
worked through ahead of time, and
reflected on after




PO.1.2 Feel Knowledge: Needs assessment interviews Transport mapping Individual receives supportin | Program encourages case workers to go
supported in K.1.2 Understand resources available (Brooke et al., 2018); Therapeutic transport mapping and in through transport mapping plan with
attending Group Work for Early Psychosis practicing transport plan young person, and accompanies young
(Woodhead & Monson, 2013) person on route at first if needed. Potential
challenges (e.g., anxiety, delay) should be
worked through ahead of time, and
reflected on after
Needs assessment interviews Transport reimbursement Individual receives voucher Program provides vouchers and/or travel
(Brooke et al., 2018) or otherwise for transport cards, and explains this resource clearly to
costs potential participants
Self-Efficacy: A taxonomy of behaviour change | Verbal persuasion (Social Using messages that suggest Facilitators or support workers provide
S.E.1.2 Believe in ability to ask for and receive | methods: an Intervention Cognitive Theory, Bandura, that the participant possesses | support and individualised positive
support Mapping Approach (Kok et al., 1986; Theories of Self- certain capabilities. feedback to participant when they seek
2016) (*note: method, related Regulation; Kelder et al., 2015) support.
theory, and definition taken
directly from the supplementary
materials from this source)
Support: A taxonomy of behaviour change | Mobilizing social networks Encouraging social networks | Encourage family, peers, and peer workers
S.1.2 Ask for and/or receive support from methods: an Intervention (Theories of Social Networks and | to provide informational, to provide logistical and emotional
family, peers, program, or mental health Mapping Approach (Kok et al., Social Support; Social norm emotional, appraisal, and support. Flyers, phone calls, meetings, and
service 2016) (*note: method, related theories; Valente, 2012) instrumental support. letters can be used to convey the message.
theory, and definition taken Facilitation (Social Cognitive Creating an environment that | Peers, family, or mental health service
directly from the supplementary Theory; Bandura, 1986) makes the action easier or provide transport; or program provides
materials from this source) reduces barriers to action. transport reimbursement
Outcome Expectations: Needs assessment interviews Bring a friend Participants are encouraged Program encourages young people to bring
OE.1.2 Expect that participants will be (Brooke et al., 2018) to “bring a friend” for a peer (e.g., fiend, sibling, partner, parent,
supported in challenges and successes by support to the program case worker) along to the program to
program, mental health service, peers, family, participate alongside them
etc
PO.1.3 Feel Knowledge: A taxonomy of behaviour change | Persuasive communication Guiding individuals and Convey benefits of program to participants

autonomously
motivated to
attend

K.1.3 Understand the benefits of program
(sport, life skills, and social connection)

methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

(Communication-Persuasion
Matrix; Elaboration Likelihood
Model; Diffusion of Innovations
Theory; McGuire, 2012; Petty,
Barden, & Wheeler, 2009;
Rogers, 2003)

environmental agents toward
the adoption of an idea,
attitude, or action by using
arguments or other means.

during intake interview. Encourage
participants to ask questions throughout
the duration of the program.

Self-Efficacy:

SE.1.3a Believe in ability to complete program
requirements

SE.1.3b Believe in ability to manage
challenges (e.g

manage symptoms, cope with anxiety)

SE. 1.3c Believe in ability to benefit from
program

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Motivational interviewing, Ml
(Self-determination theory;
Theories of self-regulation; Miller
& Rollnick, 2012; Ng et al., 2012;
Ryan & Deci, 2000)

Providing a collaborative,
goal-oriented style of
communication with
particular attention to the
language of change; designed
to strengthen personal
motivation for and
commitment to a specific
goal by eliciting and
exploring the person’s own
reasons for change within an

Communicate with participant about
motivations, goals, and concerns during
intake interview. Collaboratively assess
participant’s willingness to engage and
change, and provide support




atmosphere of acceptance
and compassion.

Verbal persuasion (Social
Cognitive Theory; Theories of
Self-Regulation; Kelder et al.,
2015)

Using messages that suggest
that the participant possesses
certain capabilities.

Facilitators provide individualised positive
feedback to participants regarding
development and demonstration of
specific skill.

Self-affirmation (Self-
Affirmation Theory; Cohen &
Sherman, 2014)

Increasing people’s self-
image by having them
elaborate on their relevant
values or desirable
characteristics.

During the intake interview, ask
participants about their motivation to
attend and what they can contribute to the
program.

Support:

S.1.3 Family, peers, and mental health service
encourages attendance (e.g., offering support,
acknowledging negative emotions and
challenges)

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Mobilizing social networks
(Theories of Social Networks and
Social Support; Social norm
theories; Valente, 2012)

Encouraging social networks
to provide informational,
emotional, appraisal, and
instrumental support.

Encourage family, peers, and peer workers
to provide support logistical and emotional
support. Flyers, phone calls, meetings, and
letters can be used to convey the message.

Persuasive communication
(Communication-Persuasion
Matrix; Elaboration Likelihood
Model; Diffusion of Innovations
Theory; McGuire, 2012; Petty,
Barden, & Wheeler, 2009;
Rogers, 2003)

Guiding individuals and
environmental agents toward
the adoption of an idea,
attitude, or action by using
arguments or other means.

Convey benefits of program to
participants’ support network. Encourage
family, peers, and peer workers to provide
logistical and emotional support. Flyers,
phone calls, meetings, and letters can be
used to convey the message

Outcome Expectations:

OE.1.3a Expect that the program will be
enjoyable and produce benefits.

OE.1.3b Believe that the positives outweigh
the negatives

OE.1.3c Expect of a safe and non-judgemental
atmosphere

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Tailoring (Trans-Theoretical
Model; Precaution Adoption
Process Model; Protection
Motivation Theory;
Communication-Persuasion
Matrix; Lustria, Cortese, Noar, &
Glueckauf, 2009; McGuire, 2012;
Weinstein, Sandman, & Blalock,
2008; Werrij, Ruiter, van’t Riet,
& de Vries, 2012)

Matching the intervention or
components to previously
measured characteristics of
the participant.

(i) Collect information about individual
needs and preferences during intake
interview and modify session
accordingly

(if) (i) Collect feedback from participant
and support worker throughout
program and modify sessions
accordingly

Individualization (L K
Bartholomew et al., 2000; L. K.
Bartholomew, Czyzewski,
Swank, McCormick, & Parcel,
2000; Prochaska, Redding, &
Evers, 2015)

Providing opportunities for
learners to have personal
questions answered or
instructions paced according
to their individual progress.

Work to build rapport with each
individual; approach them and provide
opportunity to ask questions. Plan weekly
sessions with individuals in mind, and
provide constraints/options for varying
ability.

Use of lay health workers; peer
education (Theories of Social
Networks and Social Support;
Models of Community
Organization; Tolli, 2012)

Mobilizing members of the

target population to serve as
boundary spanners, credible
sources of information, and

role models.

Invite peer support workers (with a lived
experience of psychosis) to participate
alongside participants to offer support and
model engagement




Needs assessment interviews
(Brooke et al., 2018)

Normalised environment

Environment feels normal to
participants, rather than
research or mental health
focused

(i) Facilitators participate alongside
participants

(if) Case workers and peers participate
alongside participants and receive
same treatment by facilitators

(iii) Focus is on sport, with subtle
inclusion of life skills

(iv) Facilitators/researchers assume the
role of coach/participant, rather than
an observer taking notes

2) Participant
engages with
program
behaviourally,
cognitively, and
emotionally

PO.2.1
Engage in
physical skills
development
and sport
activity

Knowledge:
K.2.1 Understand rules and components of
sport activity

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Modeling (Social Cognitive
Theory; Theories of Learning;
Kazdin, 2008; Kelder et al., 2015)

Providing an appropriate
model who can reinforce the
desired action.

Facilitators to provide model of skill and
participation. It is important that
facilitators with low skill levels also model
participation.

Providing cues (Theories of
Information Processing; Godden
& Baddeley, 1975)

Assuring that the same cues
are present at the time of
learning and the time of
retrieval.

Use cues during the demonstration of a
skill, and throughout the session (e.g.,
“follow through” when teaching basketball
skills; use of “follow through” during skill
execution phase)

Self-Efficacy:

SE.2.1a Believe in ability to engage in activity
and develop sport skills

SE.2.2b Believe in ability to manage
challenges (e.g., manage symptoms, cope with
anxiety)

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Use of lay health workers; peer
education (Theories of Social
Networks and Social Support;
Models of Community
Organization; Tolli, 2012)

Mobilizing members of the

target population to serve as
boundary spanners, credible
sources of information, and

role models.

Invite peer support workers (those with a
lived experience) to participate alongside
participants to offer support and model
engagement

Verbal persuasion (Social
Cognitive Theory; Theories of
Self-Regulation; Kelder et al.,
2015)

Using messages to suggest
that participants possess
certain capabilities.

Facilitators provide individualised positive
feedback to participants regarding
development and demonstration of
specific skill. Facilitators also encourage
participants to provide positive verbal
feedback to other participants (e.g., during
cool down, instruct participants to find a
partner and share one thing the other
person did well in the session)

Self-affirmation (Self-
Affirmation Theory; Cohen &
Sherman, 2014)

Increasing people’s self-
image by having them
elaborate on their relevant
values or desirable
characteristics.

Encourage participants to verbalise or
write down what they did well in a
session, and/or what they contributed to
the session.

Support:

S.2.1a Peers, family, or mental health service
encourage and reward engagement

S.2.1b Feel supported by peers, program, and
mental health service through successes and
related challenges (e.g., anxiety)

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Individualization (L K
Bartholomew et al., 2000; L. K.
Bartholomew, Czyzewski,
Swank, McCormick, & Parcel,
2000; Prochaska, Redding, &
Evers, 2015)

Providing opportunities for
learners to have personal
questions answered or
instructions paced according
to their individual progress.

Work to build rapport with each
individual; approach them and provide
opportunity to ask questions. Plan weekly
sessions with individuals in mind, and
provide constraints/options for varying
ability.

Facilitation (Social Cognitive
Theory; Bandura, 1986)

Creating an environment that
makes the action easier or
reduces barriers to action.

(i) Program encourages graded
participation (e.g., gradual
progression of activities, social




interaction, and skill development;
participants are encouraged to take
breaks, engage in alternate activities,
or sit out)

(ii)  Sessions are adjusted to individual
skill level (use of
constraints/modifications)

(iif) Focus is on fun and social
interaction, not performance or
competition.

(iv) Food and hydration is provided

(v) “Challenge by choice” method
utilised in which participants
autonomously choose to engage

Use of lay health workers; peer
education (Theories of Social
Networks and Social Support;
Models of Community
Organization; Tolli, 2012)

Mobilizing members of the

target population to serve as
boundary spanners, credible
sources of information, and

role models.

Invite peer support workers (with a lived
experience of psychosis) to participate
alongside participants to offer support and
model engagement

Outcome Expectations:

OE.2.1a Expect that sport activities will be
enjoyable and produce benefits.

OE.2.1b Believe that the positives outweigh
the negatives

OE.2.1c Expect a safe (physically and
psychologically) and non-judgemental
atmosphere

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Tailoring (Trans-Theoretical
Model; Precaution Adoption
Process Model; Protection
Motivation Theory;
Communication-Persuasion
Matrix; Lustria, Cortese, Noar, &
Glueckauf, 2009; McGuire, 2012;
Weinstein, Sandman, & Blalock,
2008; Werrij, Ruiter, van 't Riet,
& de Vries, 2012)

Matching the intervention or
components to previously
measured characteristics of
the participant.

(i) Collect information about individual
needs and preferences during intake
interview and modify session
accordingly

(if) Collect feedback from participants
and support workers throughout
program and modify sessions
accordingly

(iii) “Challenge by choice” method
utilised in which participants
autonomously choose to engage

PO.2.2
Engage in life
skills
development

Knowledge:
K.2.2 Understand components and benefits of
life skill

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Modeling (Social Cognitive
Theory; Theories of Learning;
Kazdin, 2008; Kelder et al., 2015)

Providing an appropriate
model who can reinforce the
desired action.

Facilitators to provide model of skill and
participation. It is important that
facilitators with low skill levels also model
participation.

Providing cues (Theories of
Information Processing; Godden
& Baddeley, 1975)

Assuring that the same cues
are present at the time of
learning and the time of
retrieval.

Use cues during the demonstration of a
skill,and use same cues throughout the
session.

Self-Efficacy:

SE.2.2a Believe in ability to learn life skills
SE.2.2b Believe in ability to manage
challenges (e.g., manage symptoms, cope with
anxiety)

SE.2.2c Believe in ability to gain benefits from
life skills development

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Verbal persuasion (Social
Cognitive Theory; Theories of
Self-Regulation; Kelder et al.,
2015)

Using messages that suggest
that the participant possesses
certain capabilities.

Facilitators provide individualised positive
feedback to participants regarding
development and demonstration of
specific skill.

Support:

A taxonomy of behaviour change
methods: an Intervention

Mobilizing social networks
(Theories of Social Networks and

Encouraging social networks
to provide informational,

Encourage family, peers, and peer workers
to provide support logistical and emotional




S.2.2a Peers, family, or mental health service
encourage and reward engagement

S.2.2b Feel supported by peers, program, and
mental health service through successes and
related challenges (e.g., anxiety)

Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Social Support; Social norm
theories; Valente, 2012)

emotional, appraisal, and
instrumental support.

support. Flyers, phone calls, meetings, and
letters can be used to convey the message.

Persuasive communication
(Communication-Persuasion
Matrix; Elaboration Likelihood
Model; Diffusion of Innovations
Theory; McGuire, 2012; Petty,
Barden, & Wheeler, 2009;
Rogers, 2003)

Guiding individuals and
environmental agents toward
the adoption of an idea,
attitude, or action by using
arguments or other means.

Convey benefits of program to
participants’ support network. Encourage
family, peers, and peer workers to provide
logistical and emotional support. Flyers,
phone calls, meetings, and letters can be
used to convey the message

Outcome Expectations:

OE.2.2a Expect that activities will be
enjoyable and produce benefits.

OE.2.2b Believe that the positives outweigh
the negatives

OE.2.2c Expect a safe and non-judgemental
atmosphere

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Persuasive communication
(Communication-Persuasion
Matrix; Elaboration Likelihood
Model; Diffusion of Innovations
Theory; McGuire, 2012; Petty,
Barden, & Wheeler, 2009;
Rogers, 2003)

Guiding individuals and
environmental agents toward
the adoption of an idea,
attitude, or action by using
arguments or other means.

Provide explanation of benefits of program
activities in relation to individual’s goals
and recovery in general.

Tailoring (Trans-Theoretical
Model; Precaution Adoption
Process Model; Protection
Motivation Theory;
Communication-Persuasion
Matrix; Lustria, Cortese, Noar, &
Glueckauf, 2009; McGuire, 2012;
Weinstein, Sandman, & Blalock,
2008; Werrij, Ruiter, van’t Riet,
& de Vries, 2012)

Matching the intervention or
components to previously
measured characteristics of
the participant.

(i) Collect information about individual
needs and preferences during intake
interview and modify session
accordingly

(if) Collect feedback from participant
and support worker throughout
program and modify sessions
accordingly

P0O.2.3
Engage in
social
interaction

Knowledge:

K2.3a Understand how to effectively respond
to social engagement

K.2.3b Understand how to initiate social
interaction

K.2.3c Understand how to engage in social
interaction

K.2.3d Understand personal triggers, and how
to cope with/manage anxiety

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Modeling (Social Cognitive
Theory; Theories of Learning;
Kazdin, 2008; Kelder et al., 2015)

Providing an appropriate
model who can reinforce the
desired action.

Facilitators to provide model of skill and
participation.

Self-Efficacy:

SE.2.3a Believe in ability to socially interact
successfully

SE.2.3b Believe in ability to effectively
respond to social engagement

SE.2.3c Believe in ability to effectively initiate
social interaction

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Team building and human
relations training (Organizational
Development Theory; Cummings
& Worley, 2015)

Grouping development
activities based on the values
of human potential,
participation, and
development.

Facilitate ice-breaker and team building
activities in the introduction phase of the
session. Gradually increase level of social
interaction and dependence on others
required.

Verbal persuasion (Social
Cognitive Theory; Theories of
Self-Regulation; Kelder et al.,
2015)

Using messages that suggest
that the participant possesses
certain capabilities.

Facilitators provide individualised positive
feedback to participants regarding
development and demonstration of
specific skill.




SE.2.3d Believe in ability to manage
challenges (e.g., manage symptoms, cope with
anxiety)

Support:

S.2.2a Peers, family, or mental health service
encourage and reward engagement

S.2.3b Feel supported by peers, program, and
mental health service within social interactions
and related challenges (e.g., anxiety)

Mobilizing social networks
(Theories of Social Networks and
Social Support; Social norm
theories; Valente, 2012)

Encouraging social networks
to provide informational,
emotional, appraisal, and
instrumental support.

Encourage family, peers, and peer workers
to provide support logistical and emotional
support. Flyers, phone calls, meetings, and
letters can be used to convey the message.

Outcome Expectations:

OE.2.3 Expect that socialising will be
enjoyable and produce benefits.

OE.2.3b Believe that the positives outweigh
the negatives

OE.2.3c Expect a safe and non-judgemental
atmosphere

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Persuasive communication
(Communication-Persuasion
Matrix; Elaboration Likelihood
Model; Diffusion of Innovations
Theory; McGuire, 2012; Petty,
Barden, & Wheeler, 2009;
Rogers, 2003)

Guiding individuals and
environmental agents toward
the adoption of an idea,
attitude, or action by using
arguments or other means.

Convey benefits of program to
participants’ support network. Encourage
family, peers, and peer workers to provide
logistical and emotional support. Flyers,
phone calls, meetings, and letters can be
used to convey the message

3) Participant
develops life
skills

PO.3.1
Develop/expe
rience/demon
strate
motivation,
confidence,
and/or self-
regulation
within the
program
context of
program

Knowledge:
K.3.1 Understand components and benefits of
life skill

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Active learning ((Elaboration
Likelihood Model; Social
Cognitive Theory; Kelder,
Hoelscher, & Perry, 2015; Petty
etal., 2009)

Encouraging learning from
goal-driven and activity-
based experience.

Encourage active reflection of learning
throughout session phases including
introduction, breaks, and debrief. This
reflection can be verbal, thought, or
written. Provide workbooks and/or assign
partners/groups for reflection

Modeling (Social Cognitive
Theory; Theories of Learning;
Kazdin, 2008; Kelder et al., 2015)

Providing an appropriate
model who can reinforce the
desired action.

Facilitators to provide model of skill and
participation. It is important that
facilitators with low skill levels also model
participation.

Providing cues (Theories of
Information Processing; Godden
& Baddeley, 1975)

Assuring that the same cues
are present at the time of
learning and the time of
retrieval.

Use cues during the demonstration of a
skill, and use same cues throughout the
session (e.g. “find your why” discussion
during motivation training; reminder of
“what’s your why?” during breaks)

Self-Efficacy:

SE.3.1a Believe in ability to learn and
demonstrate life skills

SE.3.1b Believe in ability to manage
challenges (e.g., manage symptoms, cope with
anxiety)

SE.3.2c Believe in ability to gain benefits from
life skills development

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Goal setting (Goal-Setting
Theory; Theories of Self-
Regulation; Latham & Locke,
2007)

Prompting planning what the
person will do, including a
definition of goal-directed
behaviors that result in the
target behavior.

Teach goal setting techniques and how to
apply to skill. Prompt action toward
reflection of development of skill during
session.

Verbal persuasion (Social
Cognitive Theory; Theories of
Self-Regulation; Kelder et al.,
2015)

Using messages that suggest
that the participant possesses
certain capabilities.

Facilitators provide individualised positive
feedback to participants regarding
development and demonstration of
specific skill.

Support:
S.3.2 Feel supported in skill development and
associated challenges/success

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related

Mobilizing social networks
(Theories of Social Networks and
Social Support; Social norm
theories; Valente, 2012)

Encouraging social networks
to provide informational,
emotional, appraisal, and
instrumental support.

Encourage family, peers, and peer workers
to provide support logistical and emotional
support. Flyers, phone calls, meetings, and
letters can be used to convey the message.




Outcome Expectations:

OE.3.2a Expect that life skill will help
recovery and other life aspects

OE.3.2b Expect a safe and non-judgemental
atmosphere

theory, and definition taken
directly from the supplementary
materials from this source)

Persuasive communication
(Communication-Persuasion
Matrix; Elaboration Likelihood
Model; Diffusion of Innovations
Theory; McGuire, 2012; Petty,
Barden, & Wheeler, 2009;
Rogers, 2003)

Guiding individuals and
environmental agents toward
the adoption of an idea,
attitude, or action by using
arguments or other means.

Convey benefits of program to
participants’ support network. Encourage
family, peers, and peer workers to provide
logistical and emotional support. Flyers,
phone calls, meetings, and letters can be
used to convey the message

4) Participant
transfers life
skills to other
contexts

PO.4.1
Develop/expe
rience/demon
strate
motivation,
confidence,
and/or self-
regulation
outside of
program (e.g.,
school, home,
work)

Knowledge:

K.4.1a Understand components and benefits of
life skill

K.4.1b Understand how to apply life skill to
other contexts

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Active learning ((Elaboration
Likelihood Model; Social
Cognitive Theory; Kelder,
Hoelscher, & Perry, 2015; Petty
etal., 2009)

Encouraging learning from
goal-driven and activity-
based experience.

Encourage active reflection of learning
throughout session phases including
introduction, breaks, and debrief. This
reflection can be verbal, thought, or
written. Provide workbooks and/or assign
partners/groups for reflection

Modeling (Social Cognitive
Theory; Theories of Learning;
Kazdin, 2008; Kelder et al., 2015)

Providing an appropriate
model who can reinforce the
desired action.

Facilitators model engagement in
reflection exercises, and provide own
personal examples.

Discussion (Theories of
Information Processing; Petty et
al., 2009)

Encouraging consideration of
a topic in open informal
debate.

Encourage group discussion and reflection
of how to apply skill outside of program.

Definition and model of life skills
transfer (Pierce, Gould, &
Camire, 2017).

Life skills transfer support

Transfer occurs with: (i)
similarity of context, (ii)
opportunities to use skills,
(iii) support for transfer, and
(iv) rewards for transfer

(i) similarity of context (e.g., encourage
reflection of similar contexts in
which to use the skill- e.g., what
other recovery programs could you
apply the motivation you felt in this
program to?

(ii) opportunities to use skills (e.g.,
prompt discussion and reflection
about where else in life skill may be
useful; follow up in subsequent
sessions)

(iii) support for transfer (encourage case
workers to provide support for the
transfer process)

(iv) (iv) rewards for transfer (provide
positive verbal feedback when
participant reports transfer of skills,
and encourage case workers to do the
same; prompt participant to think
about the benefits of using this skill)




Self- Efficacy:

SE.4.1a Believe in ability to apply life skills to
other contexts

SE.4.1b Believe in ability to manage
challenges (e.g., manage symptoms, cope with
anxiety)

SE.4.1c Believe in ability to gain benefits from
life skills application

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Goal setting (Goal-Setting
Theory; Theories of Self-
Regulation; Latham & Locke,
2007)

Prompting planning what the
person will do, including a
definition of goal-directed
behaviors that result in the
target behavior.

Teach goal setting techniques and how to
apply to skill. Prompt action toward
reflection of development of skill during
session.

Verbal persuasion (Social
Cognitive Theory; Theories of
Self-Regulation; Kelder et al.,
2015)

Using messages that suggest
that the participant possesses
certain capabilities.

Facilitators provide individualised positive
feedback to participants regarding
development and demonstration of
specific skill.

Support:

S.4.1 Family, peers, and clinical team
encourage application of life-skills outside of
program

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Mobilizing social networks
(Theories of Social Networks and
Social Support; Social norm
theories; Valente, 2012)

Encouraging social networks
to provide informational,
emotional, appraisal, and
instrumental support.

Encourage family, peers, and peer workers
to provide support logistical and emotional
support. Flyers, phone calls, meetings, and
letters can be used to convey the message.

Outcome Expectations:
OE.4.1 Expect that life skill will help recovery
and other life aspects

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Persuasive communication
(Communication-Persuasion
Matrix; Elaboration Likelihood
Model; Diffusion of Innovations
Theory; McGuire, 2012; Petty,
Barden, & Wheeler, 2009;
Rogers, 2003)

Guiding individuals and
environmental agents toward
the adoption of an idea,
attitude, or action by using
arguments or other means.

Convey benefits of program to
participants’ support network. Encourage
family, peers, and peer workers to provide
logistical and emotional support. Flyers,
phone calls, meetings, and letters can be
used to convey the message

5) Participant
develops
Physical/Sport
Skills and
Increase
Physical
Activity

PO.5.1
Demonstrate
increased
sporting/physi
cal skills
ability

Knowledge:
K.5.1 Understand rules and components of
sport activity

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Active learning ((Elaboration
Likelihood Model; Social
Cognitive Theory; Kelder,
Hoelscher, & Perry, 2015; Petty
et al., 2009)

Encouraging learning from
goal-driven and activity-
based experience.

Encourage active reflection of learning
throughout session phases including
introduction, breaks, and debrief. This
reflection can be verbal, thought, or
written. Provide workbooks and/or assign
partners/groups for reflection

Modeling (Social Cognitive
Theory; Theories of Learning;
Kazdin, 2008; Kelder et al., 2015)

Providing an appropriate
model who can reinforce the
desired action.

Facilitators to provide model of skill and
participation. It is important that
facilitators with low skill levels also model
participation.




Self- Efficacy:

SE.5.1a Believe in ability to engage in activity
and develop sport skills

SE.5.1b Belief in ability to manage challenges
(e.g., manage symptoms, cope with anxiety)

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Goal setting (Goal-Setting
Theory; Theories of Self-
Regulation; Latham & Locke,
2007)

Prompting planning what the
person will do, including a
definition of goal-directed
behaviors that result in the
target behavior.

Teach goal setting techniques and how to
apply to skill. Prompt action toward
reflection of development of skill during
session.

Support:

S.5.1 Peers, family, or mental health service
encourage and reward engagement and
progression

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Mobilizing social networks
(Theories of Social Networks and
Social Support; Social norm
theories; Valente, 2012)

Encouraging social networks
to provide informational,
emotional, appraisal, and
instrumental support.

Encourage family, peers, and peer workers
to provide support logistical and emotional
support. Flyers, phone calls, meetings, and
letters can be used to convey the message.

Outcome Expectations:

OE.5.1a Expect that sport activities will be
enjoyable and produce benefits.

OE.5.1b Believe that the positives outweigh
the negatives

OE.5.1c Expect of a safe and non-judgemental
atmosphere

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Persuasive communication
(Communication-Persuasion
Matrix; Elaboration Likelihood
Model; Diffusion of Innovations
Theory; McGuire, 2012; Petty,
Barden, & Wheeler, 2009;
Rogers, 2003)

Guiding individuals and
environmental agents toward
the adoption of an idea,
attitude, or action by using
arguments or other means.

Convey benefits of program to
participants’ support network. Encourage
family, peers, and peer workers to provide
logistical and emotional support. Flyers,
phone calls, meetings, and letters can be
used to convey the message

PO.5.2
Demonstrate
increase in
physical
activity habits
(within and/or
outside of
program)

Knowledge:

K.5.2a Understand benefits of physical activity
5.5.2b Understand how to warm up and cool
down the body

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Active learning ((Elaboration
Likelihood Model; Social
Cognitive Theory; Kelder,
Hoelscher, & Perry, 2015; Petty
et al., 2009)

Encouraging learning from
goal-driven and activity-
based experience.

Encourage active reflection of learning
throughout session phases including
introduction, breaks, and debrief. This
reflection can be verbal, thought, or
written. Provide workbooks and/or assign
partners/groups for reflection

Self- Efficacy:

SE.5.2a Believe in ability to engage in activity
and develop sport skills

SE.5.2b Believe in ability to manage
challenges (e.g., manage symptoms, cope with
anxiety)

SE.5.2c Believe in ability to make physical
activity habitual

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Goal setting (Goal-Setting
Theory; Theories of Self-
Regulation; Latham & Locke,
2007)

Prompting planning what the
person will do, including a
definition of goal-directed
behaviors that result in the
target behavior.

Teach goal setting techniques and how to
apply to skill. Prompt action toward
reflection of development of skill during
session.

Self-monitoring of behavior
(Theories of Self-Regulation;
Creer, 2000; Harkin et al., 2016)

Prompting the person to keep
a record of specified
behavior(s).

Encourage participants to keep a record of
steps taken in each session (provide
pedometers).

Support:

S.5.2 Peers, family, or mental health service
encourage and reward engagement and
progression

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken

Mobilizing social networks
(Theories of Social Networks and
Social Support; Social norm
theories; Valente, 2012)

Encouraging social networks
to provide informational,
emotional, appraisal, and
instrumental support.

Encourage family, peers, and peer workers
to provide support logistical and emotional
support. Flyers, phone calls, meetings, and
letters can be used to convey the message.




directly from the supplementary
materials from this source)

Outcome Expectations:

OE.5.2a Expect that sport activities will be
enjoyable and produce benefits.

OE.5.2b Believe that the positives outweigh
the negatives

OE.5.2¢ Expect a safe and non-judgemental
atmosphere

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Persuasive communication
(Communication-Persuasion
Matrix; Elaboration Likelihood
Model; Diffusion of Innovations
Theory; McGuire, 2012; Petty,
Barden, & Wheeler, 2009;
Rogers, 2003)

Guiding individuals and
environmental agents toward
the adoption of an idea,
attitude, or action by using
arguments or other means.

Convey benefits of program to
participants’ support network. Encourage
family, peers, and peer workers to provide
logistical and emotional support. Flyers,
phone calls, meetings, and letters can be
used to convey the message

PO.5.3
Demonstrate
increased
physical
fitness

Knowledge:

K.5.3a Understand benefits of physical activity
5.5.2b Understand how to warm up and cool
down the body

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Active learning ((Elaboration
Likelihood Model; Social
Cognitive Theory; Kelder,
Hoelscher, & Perry, 2015; Petty
etal., 2009)

Encouraging learning from
goal-driven and activity-
based experience.

Encourage active reflection of learning
throughout session phases including
introduction, breaks, and debrief. This
reflection can be verbal, thought, or
written. Provide workbooks and/or assign
partners/groups for reflection

Self- Efficacy:

SE.5.3a Believe in ability to engage in physical
activity

SE.5.3b Believe in ability to increase physical
fitness

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Goal setting (Goal-Setting
Theory; Theories of Self-
Regulation; Latham & Locke,
2007)

Prompting planning what the
person will do, including a
definition of goal-directed
behaviors that result in the
target behavior.

Teach goal setting techniques and how to
apply to skill. Prompt action toward
reflection of development of skill during
session.

Support:

S.5.3 Peers, family, or mental health service
encourage and reward engagement and
progression

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Encourage family, peers, and peer
workers to provide logistical and
emotional support. Flyers, phone
calls, meetings, and letters can be
used to convey the message

Encourage family, peers, and
peer workers to provide
logistical and emotional
support. Flyers, phone calls,
meetings, and letters can be
used to convey the message

Encourage family, peers, and peer workers
to provide logistical and emotional
support. Flyers, phone calls, meetings, and
letters can be used to convey the message

Outcome Expectations:

OE.5.4a Expect that physical activity will be
enjoyable and produce benefits.

OE.5.4b Believe that the positives outweigh
the negatives

A taxonomy of behaviour change
methods: an Intervention
Mapping Approach (Kok et al.,
2016) (*note: method, related
theory, and definition taken
directly from the supplementary
materials from this source)

Persuasive communication
(Communication-Persuasion
Matrix; Elaboration Likelihood
Model; Diffusion of Innovations
Theory; McGuire, 2012; Petty,
Barden, & Wheeler, 2009;
Rogers, 2003)

Guiding individuals and
environmental agents toward
the adoption of an idea,
attitude, or action by using
arguments or other means.

Provide explanation of benefits of physical
activity in relation to individual’s goals
and recovery in general.

Note. Please see Bartholomew Eldredge et al. (2016) for further clarification on table construction and purpose. Table is displayed at the individual level of the
participants, and environmental levels are embedded within the determinant (support) and practical application sections.




Table S2

Session 1 Outline

Session 1: Basketball (indoor)

Key Session Outcomes: 1) Building rapport; 2) Physical activity; 3) Social interaction; 4) Skill development / confidence

Materials needed: basketballs (10-20), ball pump, cones (30), bibs (20), first aid kit, alternative activities (e.g., ring toss, skittles, beach bats), water, snacks, speaker

Note: Facilitators are to treat all participants and support workers equally; support workers and facilitators participate alongside young people for all activities

ICE BREAKER(S)

e Duild
comfort/familiarity
with group and
program

e get to know names

o “We wish to acknowledge the traditional custodians of the land
we are meeting on, the Whadjuk people. We would like to
acknowledge the strength, resilience and capacity of Noongar
people in this land.”

Introduction (introduce facilitators)
Housekeeping

o toilets, water, snacks, other activities, breaks, structure of

session
Ice breakers

o 1. this or that: create a line on the court with cones, present
opposing preferences and have people go to one side of the line
or the other depending on their preference(dogs or cats; vanilla
or chocolate; coffee or tea; Eagles or Dockers; summer or
winter; sunrise or sunset; hamburger or hot dog, tomato or
tomato; rover or ocean; Nutella or peanut butter)

o 2. bhall pass/name game (say name and fav sport/team)

Ground rules/expectations (group discussion with whiteboard; have
group come up with list and prompt if any of the below aren’t discussed)

o Respect

o Listen to your body/needs

PHASE TIMING | KEY COMPONENTS ACTIVITIES KEY TEACHING/
TO TARGET FACILITATING
POINTS
INTRODUCTION | 20 min e set expectations Acknowledgement of country: Run by 1 facilitator,

others participate

Facilitators to treat all
participants and
support workers
equally; support
workers and facilitators
participate alongside
young people for all
activities




o Support others
o Give it a go/challenge by choice
o Come in the right mind (sober)
Set Up
o watches
o workbooks (name on outside; inside: one thing you hope to get
out of the session; # of steps you think you might do in today’s

session)
PHYSICAL 10 min elevated heart rate Dynamic movement and activities Run by 1 facilitator,
WARM UP movement in major o Pairs: others participate or

muscle groups

social
interaction/familiarity
priming for physical
skills required for day
(e.g., hand-eye
coordination, reflexes,
spatial awareness

)

= HSNT/Cone: (best %3): In pairs with 1 cone per pair.
Facilitator calls out “head, shoulders, knees, toes, cone”
in random order. Participants are to touch different parts
on their own body when called. When “cone” is called,
participants compete to grab the cone first.

=  Tennis ball reflex challenge: In pairs with 2 tennis balls
per pair. Partners face each other 1.5 arm length apart.
One partner holds 2 tennis balls out in front at shoulder
height with arm extended; other partner stands with
hands behind back. Partner with balls randomly drops 1
ball; goal is for other partner to catch ball before it hits
the ground. Challenge; drop 2 balls at once

o Group:

» Chasing game: “Bib Tag”. Two players attempt to catch
group members (‘runners’) by throwing a soft bib they
each possess. If a player is caught they stand ‘stuck’ at
that point until another runner releases them by tapping
them on the shoulder.

= The area played in is relative to the size of the group
allowing enough space for players to move safely
without collision. (e.g., 10 players = 25m x 25m area).

= Progression of the game - Once a runner is caught,
instead of becoming stuck they go to pick up a spare bib
and join the initial tagger(s) in catching remaining
runners.

*To adjust the challenge the following adaptations were made where
needed:

engage with those on
sideline




=  For those struggling:
e Inclusion of rest zone to the side of playing area
that could be used when needed
o Provide individual players with a small
cone that may be used as a shield to
deflect bibs that are thrown towards
them.
=  For those striving:

e Constraining their movement style. (e.g.,
instead of running freely, they must sidestep or
race walk)

e Providing a ‘balance hat’ in the form of a small
cone. The player must keep this on their head
without using their hands whilst moving around

the area.
(BREAK) 5 min To allow participants to catch their breath, get a drink or a snack, and engage in informal social interaction. Facilitators are to engage
participants in casual conversation (water, electrolytes, snacks available).
SKILL 20 min e Shooting Basketball confidence meter: “How’s your basketball confidence?” Create a Run by 1
LEARNING e Passing line of cones going from red to yellow to green; have participants and facilitators facilitator; others
e Dribbling line up according to their basketball confidence/experience- red being low participate or

confidence/experience; green being high.

Passing introduction: Players are each numbered from 1 to n within small
groups (e.g., 4-6 players). Players start by passing in order (i.e., 1 t0 2, 2 to 3,
etc.) Players are then instructed to move ball around in a chest pass, bounce pass,
and overarm passing techniques.

Progression: Instructions are then called out that all groups follow while still
passing. (1) Reverse = reverse the passing order (e.g., 3t0 2, 2to 1 etc.). (2)
Switch= move your ball to the next group clockwise (3) Rotate = move your
whole group to change position with another group.

engage with those
on sideline

Can be creative
and adaptive levels
to make
harder/easier.
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Shooting Challenges: In pairs, players take a ball and hoop and find a safe
space in the hall to practice the below levels in order. Once they have mastered
the level successfully (i.e., consistent completion), they move on to the next.
Each pair can be at a different level to the others within the group.

1. Shoot to 2. Shoot over 3. As before 4. Partner can 5. Both players | 6. Players then
land in partner (arms but partner can | now jump to now have use hoop to
partner’s by sides) into now raise arms | block also. hoops and play | practice 1vl
hands hoop 2m away | to block. 1v1 game. shooting.

Contingency game ideas:

If participants find the paired shooting challenges too easy or prefer a group
based game:

Shooting Alamo: Two queues start at either end of the court. One at a time
players dribble up to a cone and attempt to shoot into the hoop (distance of cone
from hoop can be adjusted to adapt challenge). Once a player has shot they
retrieve their ball and join the opposite queue and wait to shoot down the
opposite end. The players try to score as many times in a set period of time.
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(BREAK) 5 min To allow participants to catch their breath, get a drink or a snack, and engage in informal social interaction. Facilitators are to engage
participants in casual conversation (water, electrolytes, snacks available).
PLAY 30 min o skill execution/ Zone ball Run by 2

demonstration
e teamwork/social
interaction

Players are organised into two even teams on a regular basketball court with
players spread across three separate zones (see figure xx). The aim is of the
game is to score by throwing the ball through the hoop their team is attacking.
The following rules are applied to allow players to adapt to the challenge:

1.

Players cannot move with ball and must stay in zone (passing between
each other only)

Players can now move three steps when in possession of the ball but
must still remain in their zone.

Players can now move into the zone closest to them if they pass the ball
into that zone.

Players can now move freely (no step limit) with their zone and with
step 3 still applied.

Finally, players move into a regular basketball game and are able to
move freely between all zones with no constraint on steps taken.

facilitators, other
participates or
engages with those
on sideline
Provide
opportunities for
graded
participation if
necessary




*To adjust the challenge the following adaptations were made where needed:
Struggling

e 3m safe zone = opposition players must stay 3 steps back from
player in possession.
e Add neutral player to support attacking team. The team with the ball
will always therefore have an extra player.
e Retreat rule. = opposition must move back to their half when ball is
played from baseline.
Striving

e Three second rule = these players are only allowed to possess the ball for
three seconds at a time.
e Constrain advanced players to dribble with only less dominant hand.

(BREAK) 3 min To allow participants to catch their breath, get a drink or a snack, and engage in informal social interaction. Facilitators are to engage
participants in casual conversation (water, electrolytes, snacks available).
COOL 10 min e |ower heart rate e Find someone to walk with to the other side of the court and back and
DOWN/DEBRIEF e catch breath share your favourite part of the session -
h maj I e Hamstring stretches- grass grazers (step forward while sweeping arms Run by 1 facilitator;
*  stretch major muscle g g g P ping others to fetch food out
groups toward ground) .
. . . . of refrigerator and set
e begin habit of e Reach arms up (deep breath in)/ reach to toes/knees/shins (breath out) x up
reflection 3

e Repeat confidence meter and have participants compare to where they
were at the beginning of session




SOCIAL TIME/ 15-20 min informal social light snacks (i.e., wraps, sandwiches, fruit) and water/electrolytes available Ask participants to
SNACKS interaction return watches and
rehydrate and refuel record steps taken
healthily Distribute vouchers
Facilitators to
engage young
people in casual
conversation
FACILITATOR 30 min good, better, how Good, better, how:
REFLECTION (post approach o RE: outcomes, logistical, design, overall (timing, progression,
session) to promote reflection engagement, level, interaction, food, breaks, adverse events)

and begin to plan
modifications for next
week

What went well?

What could be better and how?

How were the program components in relation to skill level?
How was the flow?

How was the timing?

How were the engagement levels?

How was interaction with the participants?

How did the team manage adverse events?

What modifications need to be made for next week?
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