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Introduction: Exercise can improve the quality of life (QoL) of people with severe mental illness (SMI); however, many experience 
practical, psychosocial, and socioeconomic barriers to commencing and maintaining exercise. This protocol describes a study aiming 
to assess the effectiveness of an Accredited Exercise Physiologist (AEP) service for improving QoL in adults with SMI.
Methods and Analysis: This is a prospective non-randomised effectiveness trial to evaluate the effectiveness and cost-effectiveness 
of an AEP service within mental healthcare settings. Participants will be adults (18+ years) with SMI recruited from public mental 
health services and community organizations. The primary outcome is QoL assessed using the Recovering Quality of Life ques
tionnaire (ReQoL) assessed at baseline, 3-month and 6-month follow-up. Participants will be invited to a study in which they may self- 
select to access an AEP service for six months. Self-reported health, demographic and psychosocial influences will be measured and 
incorporated in analyses as covariates. This is a pragmatic observational approach to evaluating effectiveness, in which participants 
who attend the AEP service will be compared with those who decline. Reasons for non-participation will be explored, and rates of 
recruitment and adherence will be examined. Findings will provide insight into implementing AEP services in mental health settings.
Ethics and Dissemination: Ethics approval has been obtained from the Metro South Health Human Research Ethics Committee 
(HREC/2024/QMS/109698). We plan to submit a manuscript of the results to a peer-reviewed journal. Results will be presented at 
conferences, community and consumer forums and hospital grand rounds.
Trial Registration: The trial is registered under the Australian and New Zealand Clinical Trial Registry (ACTRN12624001148561).
Keywords: physical activity, implementation, mental health, health services, recovery, lifestyle intervention
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Introduction
Severe mental illnesses (SMIs), such as major depression, bipolar disorder, and psychotic disorders, are characterised by 
persistent symptoms and functional challenges. Symptoms can fluctuate in severity over time, and include positive 
symptoms (eg, hallucinations, mania) and negative symptoms (eg, avolition, depressed mood). Depending upon the phase 
of illness,1 people with SMI may require support from clinical and non-clinical services across acute inpatient, intensive 
rehabilitation, and community settings. People with SMI also experience psychosocial disadvantages, such as social 
isolation, housing instability, low engagement in the workforce, and unhealthy lifestyle behaviours such as poor 
nutritional intake, low physical activity, and high rates of smoking and alcohol consumption.2 These factors lead to 
a heightened risk of preventable chronic disease such as diabetes,2 which further contributes to psychological distress and 
lower quality of life (QoL) of this group.3 Interventions to improve QoL and reduce the risk of chronic disease are 
needed to complement existing clinical mental healthcare for people SMI.

Physical activity (PA) and exercise intervention can improve QoL in people with mental illnesses.4–6 People with SMI 
have low levels of PA,7 but if supported appropriately, adherence to exercise interventions for this group is comparable 
with the general population (~70% completion rates).8 Meta-analyses indicate that exercise interventions can also reduce 
the positive and negative symptoms of psychosis and improve functioning and metabolic health in people with SMI.4,9,10 

Exercise is an evidence-based therapy for improving health outcomes in people with a range of mental illnesses, and 
internationally adopted best-practice guidelines recommend lifestyle support for people with metabolic risks, including 
exercise intervention.11 Further, exercise delivered by qualified exercise professionals may improve adherence, cardior
espiratory fitness, and cognition for people with SMI compared with other providers such as mental health staff.4,8,12

Accredited Exercise Physiologists (AEPs) are qualified exercise professionals who specialise in rehabilitative exercise 
therapy, and professional consensus statements advocate for their role in mental health services.13–15 Because exercise 
intervention is generally outside the scope and role of mental health professionals, AEP involvement in mental health 
teams is highly valued by both participants and staff alike.16,17 Pioneering examples of service models incorporating 
AEPs within mental healthcare exist in Australia: the Keeping the Body in Mind program has operated since 2013 and 
evidenced improved health outcomes for young people and adults with psychotic disorders.18,19 Evaluations of AEP 
services for people with SMI have been conducted across inpatient, residential and community mental health settings, 
with sample sizes ranging from n=16 to 55. These studies demonstrated the feasibility and acceptability of AEP 
services,18–25 and promising indications for preventing cardiometabolic abnormalities18,19 and improving motivation, 
physical activity and fitness, sleep quality and negative symptoms.18–25 One study examined QoL outcomes for a 12- 
week AEP intervention, reporting improvements in total QoL scores (d=0.61), independent living (d=0.8), mental health 
(d=0.67) and coping (d=0.76) dimensions for 17 young people (aged 14–25 years) with early psychosis.25 However, the 
effectiveness and cost-effectiveness of AEP services for improving QoL in people with SMI remains unclear. Therefore, 
the overarching aim of this study is to evaluate the effectiveness, cost-effectiveness and implementation process of an 
AEP service implemented within routine mental health care settings.

Materials and Methods
Study Design and Aims
The MOVEMENT study (“iMproving quality Of life in people with seVEre MENTal illness”) is a non-randomised 
effectiveness trial evaluating implementation of an AEP service as an adjunct to mental healthcare across public mental 
health services and non-government organizations (NGOs). The primary aim is to evaluate the effectiveness of the AEP 
service for improving QoL in people with SMI by comparing those who accept the service with those who decline. 
A secondary aim is to assess the cost-effectiveness of the service. Tertiary aims are to evaluate the implementation 
process, including reasons for recruitment and attrition rates, reasons for accepting or declining the AEP service, and 
experiences of staff and participants. It is acknowledged that a cluster randomised trial would be a more robust design to 
address the study aims; however, a non-randomised design was chosen to support evaluation of the implementation of the 
AEP service within trial resource restraints.
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Patient and Public Involvement
This project was developed with the support and input of a broad collaboration of service providers and mental health 
sector leaders. Partner organizations include NGOs: Communify Queensland, Stride, Neami National, Richmond 
Fellowship Queensland; public hospital and health services (HHSs): Metro South Addictions and Mental Health 
Service, Metro North Mental Health Service; Primary Health Networks (PHNs): Brisbane South and Brisbane North 
PHNs; and Psychosis Australia, a national advocacy body in the mental health and research sector.

The research question and the intervention content were developed based on community programs developed 
collaboratively with people with lived experience of mental illness. These programs have been implemented and 
iteratively improved based on participant feedback since 2015. Representatives from the partner organizations, including 
people with lived experience of mental illness, will form a Steering Committee overseeing the study’s implementation. 
The results of this study will be disseminated to participants through presentations at consumer and community forums.

Setting and Participants
Participants will be recruited from community and residential rehabilitation services of partnering HHSs and NGOs in 
Brisbane, Australia. These services provide specialist treatment for approximately two million residents of a catchment 
encompassing inner city, suburban, and regional areas. The study will be implemented at five sites corresponding with 
areas serviced by relevant teams within partner organizations. The study will be promoted across team meetings, and 
staff will be asked to refer interested individuals. Individuals will be eligible if they are current consumers of mental 
health services for people with SMI provided by partnering organizations, aged 18–65 years, sufficiently fluent in English 
to complete consent and study procedures, and willing to provide consent to study participation.

Participants will be informed that study participation requires them to complete assessments at three timepoints, each 
three-months apart, and they will be offered a $50 gift card for completing each assessment session. They will also be 
informed that they can access an optional exercise program as part of their involvement in the study, and data collected 
will be used to evaluate the effectiveness of the program. After completing baseline assessments, participants will be 
asked if they would like to participate in the AEP service. Accepting or declining the AEP service will not impact their 
involvement in the study.

If they agree, an appointment will be made with the AEP at the community exercise venue for an induction and initial 
assessment. The initial assessment will involve medical screening using the Adult Pre-exercise Screening System 
(APSS);26 participants will be unable to participate in the exercise service if contraindicating factors are identified as 
per the American College of Sports Medicine absolute contraindications to exercise (9th edition, page 53); however, this 
will not exclude them from remaining in the study and completing follow-up assessments. The anticipated participant 
flow diagram is provided in Figure 1. Assumptions for the flow diagram are based on pilot community implementation 
which indicates roughly 50% completion rates; however, it is acknowledged that the final recruitment and completion 
rates may differ.

Exercise Service Structure
The exercise service will involve an AEP working with participants according to their scope of practice.27 Participants 
will be asked to complete at least one group-based exercise session/week at a community gym in groups of up to 10 
participants, involving 60-minutes of exercise in the gym and a 60-minute health literacy session covering a range of 
topics. The AEP will engage participants in individual goal setting, and exercise prescriptions will be tailored to 
individual preferences and abilities and include a variety of aerobic and resistance exercises and physically active 
recreation (eg, sports, active groups). Participants will have access to the AEP service for six months, and exercise 
sessions will be delivered in blocks (10–12 weeks) separated by interim assessments. Participants will be sent weekly 
text message reminders about the group session times, with phone follow-up if sessions are missed without explanation. 
There will be no restrictions on participating in other therapies or programs outside the intervention.
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Data Collection
The schedule of assessments is provided in Table 1. Assessments include 12 self-report questionnaires with a total of 87 items, 
and physical measures described in Table 2. Questionnaires will cover the following domains: quality of life, psychological 
distress, health service utilisation, resource use, sense of belonging, self-efficacy, health literacy, social connection, alcohol 
intake, nutritional intake, physical activity, and sleep quality. Physical health assessments will include blood pressure and waist 
circumference. These outcomes were chosen because of their potential influence on QoL, and usefulness in describing what 
psychosocial and lifestyle factors may have changed over the course of the 6-month intervention. Measures were chosen based 
on their validity and brevity for minimising participant burden. Initial piloting indicates that these measures are generally 
completed within a 60-minute assessment session.

Assumed 50% 
acceptance rate 

Not consented 
(n=100)

Assessed for eligibility 
(n=300)

Consented 
to AEP 

Intervention
(n=100)

Declined 
AEP 

Intervention
(n=100)

T2 (n=75)

Consent to Participate
(n=200)

T1: Baseline measures 
(n=200)

T3 (n=56)

Analysed
(n=75)

T2 (n=75)

T3 (n=56)

Analysed
(n=75)

Assumed 66% 
rate of consent

Figure 1 Anticipated participant flow diagram. A total of 150 participants with at least two timepoints are needed to adequately power primary analyses. Accounting for a 
dropout rate of 25% and assumed rate of declining vs accepting the Accredited Exercise Physiologist (AEP) service of 50%, we anticipate recruiting 200 participants.

Table 1 SPIRIT Figure for Schedule of Assessments

Cohort Enrolment Baseline Intervention 
Enrolment

Follow-Up Close-Out

Timepoint (weeks) 0 1 2-11 12 13-23 24 30

EXPOSURE

Control

Intervention

Study Enrolment

Informed consenta X

Medical screena X

(Continued)
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Table 1 (Continued). 

Cohort Enrolment Baseline Intervention 
Enrolment

Follow-Up Close-Out

Assessments
Baseline health and demographic informationb X

Outcome measuresc X X X

Qualitative focus groups X

Exposure assessmentsd X X

Qualitative focus groups X

Note: All data collection measures are described in Table 2. aMedical screening for the intervention is positioned after informed consent because it will only be conducted 
for participants who accept the AEP service. bHealth and demographic information such as age, sex and gender, education, and co-occurring medical conditions will be 
collected at baseline only. cThe primary outcome is quality of life; other outcomes include health service utilisation and resource use, sense of belonging, social connection, 
self-efficacy, health literacy, alcohol intake, nutritional intake, physical activity, and sleep quality. dExposure assessments will be completed at each exercise session, including 
the rate of perceived exertion (RPE), adverse events, attendance, and exercises completed.

Table 2 Prospective Data Collection

Outcome Measures Description

Health and demographic information
Quality of life (ReQoL) The ReQoL is the primary outcome. Consisting of 10 items about mental health and recovery 

concepts related to quality of life, and one additional item about physical health.28 A utility index can be 

calculated from seven items covering recovery themes of autonomy, wellbeing, hope, activity, belonging 
and relationships, self-perception, and physical health, with scores ranging from −0.195 to 1.29

Metabolic health Waist circumference, systolic and diastolic blood pressure.

Quality of life (EQ-5D-5L) The EQ-5D-5L has a strong focus on physical components of quality of life and will be used to 
supplement the ReQoL since the five items can be used to calculate a utility index. Five items 

corresponding with dimensions of mobility, self-care, usual activities, pain/discomfort, and anxiety/ 

depression; participants respond by selecting on of five levels in each dimension. This instrument has 
been validated in diverse population groups, has strong correlations with measures of physical 

functioning and pain or discomfort, and has been shown to be moderately responsive to improvements 
in health.30

Resource use Healthcare utilisation including professional visits, medications, hospitalisations, and social service 

supports will be assessed using a health economics questionnaire.
Health and demographic information Age, gender, education, housing and living situation, employment status, carer responsibilities will be 

assessed using questions adapted from the Survey of High Impact Psychosis study,31 and co-occurring 

medical conditions will be assessed using the self-administered comorbidity questionnaire.32

Other psychosocial factors
Kessler-6 scale of psychological distress 
(K6)

Six items to assess general psychological distress experienced in the past month using a 5-point scale; 
the K6 has high internal consistency and reliability (Cronbach’s α=0.89).33

Self-efficacy (GSE-6) The GSE-6 assesses generalised self-efficacy using six items rated on a 4-point scale from ‘not at all 

true’ to ‘exactly true’.34

Health literacy (HL-EUQ-6) Six items rated on a 4-point scale “very easy” = 4; “fairly easy” = 3; “fairly difficult” = 2; “very difficult” 

= 1; “don’t know/refusal” = missing. Two items each correspond with domains of Healthcare, Disease 

prevention and Health promotions.35

Sense of belonging instrument – 

psychological (SOBI-P)

The Sense of Belonging Instrument consists of eight items that correspond with the ‘fitting-in’ and ‘self- 

awareness’ subscales (FIS and SAS respectively) of psychological sense of belonging;36 scoring is on 

a 4-point scale.37

Social connection Social support from (i) family members (ii) friends and (iii) support workers will be assessed using 

questions from a previous questionnaire.38 Participants were asked about frequency of contact, and 

how many family members and friends they could ‘rely on if you need help’ and ‘confide in if something 
is troubling you’.

(Continued)
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Participants may elect to complete self-report questionnaires online; however, it is anticipated the participants will 
complete most assessments with the assistance of researchers in-person. Participants will be offered $50AUD gift cards 
for completing assessments at each timepoint. Additional data collection for participants of the AEP service will include 
medical screening, attendance at the exercise sessions, rate of perceived exertion and exercise completed each session, 
adverse events, and qualitative interviews about their experiences with the service.

Adverse Event Reporting
Participants will be asked to report pain or injuries from the previous week at each session; any adverse events will be 
reported to the Steering Committee and Metro South Health Human Research Ethics Committee. Participants experiencing 
pain related to exercise, pre-existing conditions, or unrelated injury may be required to discontinue the intervention until 
medical clearance can be obtained. Hospital re-admissions for psychiatric reasons will also be reported, and participants 
permitted to re-enter the intervention when they return to community or residential mental healthcare settings.

Data Management and Analyses
Questionnaires will be administered electronically using the online survey platform REDcap; data will be exported into 
SPSS version 23 (SPSS Inc, Chicago, Illinois) and STATA 15 (College Station, TX: StataCorp LLC) for analysis.

Primary Analysis
Linear mixed-effects models for repeated measures (repeated measurements nested within individuals) will be used to 
compare outcomes between participants who consent to the exercise intervention with those who decline. The most suitable 
auto-regressive covariance structure will be tested and implemented to account for relations of measurements over time. We 
will adjust for potential confounders, such as implementation site, changes to medications, other treatments (eg, Allied 
Health), and baseline health status. Analysis will be conducted on the intention-to-treat basis (ITT), and missing data will be 
handled using multiple imputation with chained equations where appropriate. Because participants self-select to the 
intervention, potential selection bias and confounding will be approached descriptively by examining standardised mean 
differences and confidence intervals between groups on psychosocial outcomes, and by comparing participant characteristics 
with a random sample of de-identified routine care data from the whole service cohort.

Table 2 (Continued). 

Outcome Measures Description

Alcohol intake (AUDIT-C) Three items to assess frequency and volume of alcohol consumption, and frequency of high alcohol 

consumption. The hazardous drinking threshold has a sensitivity of 0.81 and specificity of 0.76 for 
a sample of people with mood disorder.39

Rapid Prime Diet Quality Screener 

(rPDQS)

Nutritional intake will be assessed using a 13-item questionnaire designed for rapid assessment of 

general diet quality. Participants will be asked about frequency of intake of fruit, vegetables, grains, 
dairy, and discretionary foods such as takeaway meals, snacks, sweets, sugary drinks, and a score of 

overall diet quality generated.40

The International Physical Activity 
Questionnaire (IPAQ-SF)

Seven items to assess weekly frequency and average duration of activity and sedentary behaviour in the 
previous seven days.41 The IPAQ has a test-retest reliability of 0.68 and validity coefficient of 0.37 when 

compared with accelerometer-derived estimates of MVPA for people with schizophrenia.42

Mini-Sleep Questionnaire (MSQ) 10 items assessing sleep quality and daytime sleepiness. Respondents answer on a frequency scale of 
1–7; the total sum score estimates sleep–wake quality, with scores over 30 representing severe sleep- 

wake difficulties.43

Note: The ReQoL is the primary outcome. All other outcomes will be used as covariates in analysis or analysed descriptively to evaluate differences between groups to 
assess potential confounding.
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Economic Evaluation
All relevant costs and participant health outcomes will be compared in a cost-utility analysis using both health sector and 
partial societal perspectives. Costs will include the exercise intervention plus additional health and social support 
resource use data. Total incremental costs will be compared between each group using generalised linear models 
(GLMs). The total quality-adjusted life years (QALYs) occurring in each group will be derived from health utility 
scores using area-under-the-curve methods. Incremental QALYs between groups will, in turn, be analysed using mixed- 
effects (eg, linear, gamma family, log link) GLMs. The “incremental cost per QALY gain” ratio will be estimated by 
dividing the difference in mean costs between participants who accept the exercise service vs those who decline against 
the corresponding difference in mean outcomes. Uncertainty and sensitivity analyses will be conducted to evaluate the 
impact of parameter uncertainty around the cost-effectiveness findings.

Tertiary Aims
The Consolidated Framework for Implementation Research (CFIR) will inform evaluation of the implementation 
process,44 and the Behaviour Change Wheel and COM-B framework will inform the evaluation of the implementation 
and participant experiences.45 CFIR will be used to examine barriers and enablers to implementation in five domains 
(inner and outer setting, people involved, implementation process, and intervention content). COM-B will be used to 
frame qualitative data from participants about their capability, opportunity and motivation to engage in the AEP service.

To ensure that a range of views are represented, participants from three different experience groups (those who: (i) 
declined the exercise service; (ii) accepted but did not continue; and (iii) had high attendance to the sessions) will be 
invited to interviews. A framework approach will be employed for qualitative analysis which provides a structure for 
coding and categorising data.46 Both deductive and inductive logic will be used to reduce and synthesise data using 
COM-B as a frame; coding will be conducted by one researcher. Recruitment and participation rates and the resourcing 
required to conduct the study will be examined.

Sample Size
Previous research has estimated mean baseline ReQoL scores of 21.99 (SD=10.26) for a sample of people with mental 
health difficulties, and that a change of five points or more on the ReQoL is reliable for detecting clinical changes.28 

Using Power Analysis and Sample Size software (PASS) 2020 for a repeated measures design with a first-order 
autoregressive covariance structure, we estimate that 75 participants would be required in each condition to provide at 
least 90% power to detect a clinically significant increase of five points on the ReQoL questionnaire, assuming 
a correlation between three time points of 0.6 and a statistical significance level set at 5%. Accounting for dropout, 
we will aim to recruit a total of 200 participants over two-years.

Ethics and Dissemination
The authors assert that all procedures contributing to this work comply with the ethical standards of the relevant national 
and institutional committees on human experimentation and with the Helsinki Declaration of 1975, as revised in 2013. 
All procedures involving human subjects/patients are approved by the Metro South Health Human Research Ethics 
Committee (HREC/2024/QMS/109698). The trial will be subject to random auditing by the HREC independently from 
the researchers. Results from the trial will be available to participants, published in a peer-reviewed journal, and 
presented at conferences, community and consumer forums and hospital grand rounds. The final dataset will be 
deidentified and published on an open access repository; confidentiality will be protected in all dissemination activities. 
The trial is registered under the Australian and New Zealand Clinical Trial Registry (ACTRN12624001148561). Any 
protocol modifications will be reported to the HREC and ACTRN and reported in the subsequent publication.

Discussion
A pragmatic approach has been taken in the design: inclusion criteria are broad and specific to services that provide care 
for people with SMI to enhance generalisability to similar service settings. To further enhance applicability to routine 
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service settings, participation in the study is not contingent on involvement with the AEP service. Describing potential 
differences between participants who adopt or decline the AEP service is pertinent to informing implementation in 
routine care. For example, the difference in outcomes between participants who accessed the service and those who could 
not attend because of participation barriers may elucidate how the implementation could be adapted to improve the 
accessibility of exercise among people living with SMI.

However, because participants will not be randomly allocated to conditions, the comparison group must be drawn 
from participants who decline involvement with the AEP service. It is acknowledged that participant groups (ie, control 
and intervention) will likely differ on important characteristics, and unmeasured confounding may compromise internal 
validity. Representativeness of the sample will be evaluated by comparing demographic information with a random 
selection of routine care data from the whole service cohort.

We anticipate that these findings will inform future implementation of AEP services within mental healthcare settings, and 
how AEP interventions could be designed to address the barriers to engagement experienced by people with SMI. Because of 
differences in healthcare systems, we anticipate that the findings will be most relevant to Australian mental healthcare settings.
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