
The CORE study protocol: a stepped
wedge cluster randomised controlled trial
to test a co-design technique to optimise
psychosocial recovery outcomes for
people affected by mental illness in the
community mental health setting

Victoria J Palmer,1 Patty Chondros,1 Donella Piper,2 Rosemary Callander,3

Wayne Weavell,4 Kali Godbee,1 Maria Potiriadis,1 Lauralie Richard,1

Konstancja Densely,1 Helen Herrman,5 John Furler,1 David Pierce,6

Tibor Schuster,7 Rick Iedema,8 Jane Gunn1

To cite: Palmer VJ,
Chondros P, Piper D, et al.
The CORE study protocol:
a stepped wedge cluster
randomised controlled trial to
test a co-design technique to
optimise psychosocial
recovery outcomes for people
affected by mental illness in
the community mental health
setting. BMJ Open 2015;5:
e006688. doi:10.1136/
bmjopen-2014-006688

▸ Prepublication history and
additional material is
available. To view please visit
the journal (http://dx.doi.org/
10.1136/bmjopen-2014-
006688).

Received 19 September 2014
Revised 13 February 2015
Accepted 16 February 2015

For numbered affiliations see
end of article.

Correspondence to
Dr Victoria Jane Palmer;
vpalmer@unimelb.edu.au

ABSTRACT
Introduction: User engagement in mental health service
design is heralded as integral to health systems quality
and performance, but does engagement improve health
outcomes? This article describes the CORE study
protocol, a novel stepped wedge cluster randomised
controlled trial (SWCRCT) to improve psychosocial
recovery outcomes for people with severe mental
illness.
Methods: An SWCRCT with a nested process evaluation
will be conducted over nearly 4 years in Victoria,
Australia. 11 teams from four mental health service
providers will be randomly allocated to one of three dates
9 months apart to start the intervention. The intervention,
a modified version of Mental Health Experience
Co-Design (MH ECO), will be delivered to 30 service
users, 30 carers and 10 staff in each cluster. Outcome
data will be collected at baseline (6 months) and at
completion of each intervention wave. The primary
outcome is improvement in recovery score using the
24-item Revised Recovery Assessment Scale for service
users. Secondary outcomes are improvements to user
and carer mental health and well-being using the
shortened 8-item version of the WHOQOL Quality of Life
scale (EUROHIS), changes to staff attitudes using the
19-item Staff Attitudes to Recovery Scale and recovery
orientation of services using the 36-item Recovery Self
Assessment Scale (provider version). Intervention and
usual care periods will be compared using a linear mixed
effects model for continuous outcomes and a generalised
linear mixed effects model for binary outcomes.
Participants will be analysed in the group that the cluster
was assigned to at each time point.
Ethics and dissemination: The University of
Melbourne, Human Research Ethics Committee
(1340299.3) and the Federal and State Departments of
Health Committees (Project 20/2014) granted ethics
approval. Baseline data results will be reported in 2015
and outcomes data in 2017.

Trial registration number: Australian and New
Zealand Clinical Trials Registry ACTRN12614000457640.

INTRODUCTION
Background and rationale
User participation in mental health planning
and service design is recognised as an

Strengths and limitations of this study

▪ This study is the first to implement a stepped-
wedge cluster randomised controlled trial design to
identify if an Experience Based Co-Design (EBCD)
intervention designed to change recovery orienta-
tion of services improves psychosocial recovery
outcomes in people with serious mental illnesses.

▪ With the stepped wedge design, all clusters will
ultimately receive the intervention while those
waiting for the intervention to commence act as
controls.

▪ Data will be collected from a cohort of service
users from the community mental health setting
about recovery experience and intervention
effects over time.

▪ System changes due to a major reform of
service delivery models may impact on staff con-
tinuity and users’ perceptions of service experi-
ences, which may affect outcomes and
participation.

▪ The stepped wedge design means that some
clusters wait for a long period before starting the
intervention, which may increase dropout rates
and decrease motivation for participation.

▪ The study cannot include people who do not
speak English well due to translation, lack of
appropriate culturally specific recovery measures
and resource constraints.
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important component of system improvements aligned
with user needs and patient-centred care. In the published
literature, the terms service users, patients, clients and con-
sumers are used interchangeably to refer to recipients of
healthcare services, while the term carer/s refers to family
or friends; the term ‘user’ is applied in this article as an
umbrella term for these related concepts. User participa-
tion has expanded beyond surveying people to gather
feedback about services to now include meaningful part-
nerships facilitated through co-learning, active collabor-
ation, shared power and decision-making in healthcare,
all of which are encapsulated in the term ‘engage-
ment’.1 2 Engagement has come to be seen as an inte-
gral element to improve quality of care experiences and
Experience Based Co-Design (EBCD) has emerged as
fitting for this task.
EBCD utilises participatory action research methods

and is informed by design thinking to identify users’
positive and negative experiences of services.3 4 Design
thinking centres on the principles of good design: the
functionality (fit for purpose performance); the safety
(good engineering and reliability) and the usability (the
interaction with the aesthetics) of a system or service.3

EBCD is premised on developing deep understanding of
how users perceive and experience the look, feel, pro-
cesses and structures of services, all the aspects of orga-
nisations that users interact with. These interaction
points are termed ‘touch points’. This is followed by a
process of sharing commonly identified touch points
with staff and users, and through a participatory action
method bringing everyone together to co-design solu-
tions, especially around the negative touch points. This
is followed by the implementation of the changes, a
phase called co-design.3 5 6

EBCD extends the current healthcare system focus on
design of procedures and structured practices to the
design of services based on human experience.5

Engaging users in co-designing organisational changes
premised on their experiences is said to result in better
quality of care and system performance; this is achieved
through illuminating individual’s subjective and per-
sonal feelings at different points in the care pathway,
which in turn is said to result in improvements to health
outcomes.7 At present, though, there is little evidence
from completed EBCD studies as to whether better
quality of care, system performance and improved
user experience do result in changes to individual
health outcomes.8–10 To date, no randomised con-
trolled trials (RCTs) have been conducted of EBCD to
determine this or explore its potential as a method
for building user-designed recovery-oriented mental
health systems.
EBCD evidence at present is largely from qualitative

evaluations of quality of care improvement initiatives in
Alzheimer’s and breast and lung cancer care in
Australia, New Zealand (NZ) and the UK.11–14 Recently,
an accelerated form of EBCD was tested in intensive
care and lung cancer services in the UK.15–17 EBCD was

implemented in Australian New South Wales (NSW)
hospital emergency departments in response to quality
and safety issues. Qualitative evaluation of the NSW pro-
gramme suggested improved patient/user experiences
and staff work practices.18–20 There is a current
co-design initiative underway in a Victorian Hospital
Emergency Department in Australia.21 In the mental
health setting, however, EBCD appears only to have
been implemented in local, staff-driven quality
improvement initiatives in the inpatient setting. These
local initiatives indicate good results; for example,
complaints were said to be reduced by 80% over
14 months, and staff attitudes to how patients experi-
ence services changed.22 Rigorous evaluation of the
appropriateness and effectiveness of EBCD in the
mental health setting for improving user experience
with a focus on improving recovery outcomes has yet
to be conducted.
Other methods of user involvement in the community

mental health setting have been tested in RCTs, but they
have not been co-design or service improvement
focused.23–32 In mental health, there is an emphasis on
system improvement which is recovery-oriented and
coupled with the delivery of evidence-based mental
health services. This focus is articulated in policies from
the UK,33 34 Canada,35 the USA,36 Australia37–42 and
NZ.43 Yet, clearly articulating the components of
recovery-oriented service and how these result in health
outcomes is difficult. Part of this challenge is linked with
how recovery is contemporarily described. There is recog-
nition that user-defined recovery is different from
symptom reduction and functional improvements charac-
teristic of earlier concepts of clinical recovery.44 Recovery
is articulated as an ongoing, subjective process unique to
each individual which encompasses social, psychological,
cultural and spiritual dimensions.45 EBCD with its focus
on capturing individuals’ subjective experiences of ser-
vices may then offer a method to facilitate changes in
mental health services that are premised on user-driven
perspectives of recovery-oriented services.46–48

Determining if this betterment of experience then trans-
lates to improved psychosocial recovery outcomes is crit-
ical for informing system design and evidence-based
mental healthcare. The CORE study will be a world first
stepped wedge cluster RCT to test if an EBCD method
improves psychosocial recovery outcomes for people
affected by mental illness in the community mental
health setting.49–51

This article describes the CORE study protocol. The
protocol adheres to the SPIRIT 2013 guidelines.52

Guidelines for the development and reporting of
stepped wedge designs are currently in formation and
not due for release until 2017.53 Planning for the CORE
study began in June 2013, services were recruited in
early 2014 and recruitment of users and carers was
initiated later in 2014. Data collection of outcome mea-
sures will be completed in 2017. The study was funded
during June 2013 to June 2017.
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OBJECTIVES
Our hypothesis is that an EBCD intervention aimed at
making community mental health services recovery-orien-
tated will result in improved psychosocial recovery out-
comes for people affected by mental illness. In addition, it
is hypothesised that this will improve carers’ mental health
and well-being, and change staff attitudes to recovery and
the recovery orientation of services.

METHODS
Design
The CORE study is a stepped wedge cluster randomised
trial with a nested process evaluation. The nested
process evaluation will be explained in a separate publi-
cation. A cluster randomised design was selected
because the EBCD intervention (explained later) is an
organisational/service level intervention which requires
a high proportion of staff, users and carers in commu-
nity mental health services to participate in all the ele-
ments; therefore, it was not possible to randomise
individuals within a cluster to the different starting dates
for the EDCB intervention.54 The stepped wedge design
overcomes the logistical constraint of not being able to
deliver the intervention concurrently to all clusters.
Using a stepped wedge design also enables all participat-
ing clusters to ultimately receive the EBCD intervention,
which is an advantage when working with a vulnerable
population group where it is not ethical to withhold an
intervention that is perceived to be beneficial.54–56

Other designs such as a parallel cluster randomised trial
were not feasible because sufficient study power could
not be achieved to detect the desired effect size with the
proposed number of clusters. It was not possible to
increase the number of clusters because of practical,
cost and logistical constraints.
The CORE trial will take almost 4 years to complete.

The EBCD intervention will be delivered in three waves to
11 clusters (teams) from four community mental health
services in Victoria, Australia, as shown in figure 1.
Recruitment of individuals and baseline data collection
will occur in wave 0. When baseline data are collected,
four teams will be randomly allocated to start the interven-
tion at the beginning of wave 1, four in wave 2 and three
in wave 3. The clusters not in receipt of the intervention at
each wave act as a control.55 56 Data will be collected at the
cluster and individual level at four time points: baseline
(6 months) and at the end of the three waves following the
completion of the EBCD intervention (see figure 1). The
duration of each wave will be 9 months, 7 months for the
delivery and implementation of the EBCD intervention
and 2 months to collect the follow-up data.
Soon after recruitment of individuals was initiated and

study research staff met with service teams on site, there
were a few practical and feasibility issues identified that
led to the following modifications to the study protocol.
These modifications were made before randomly allocat-
ing the clusters to the three waves.

1. At the beginning, recruitment of users and carers was
slow; thus, the time frame for recruitment of partici-
pants and baseline measurement was extended from
an originally proposed 3–6 months to ensure that we
reach our target sample size.

2. The intervention has been modified, so that the
information gathering stage takes 12 weeks instead of
20 weeks as per the original protocol (the justifica-
tions for this are explained in the intervention
section).

3. In the original proposal, we proposed randomising
six clusters from three mental health service provi-
ders. Some clusters were formed by combining teams
that serviced the same geographical catchment areas
to avoid contamination and to ensure that a sufficient
number of users were available in each cluster for
recruitment. However, after visiting the teams on site,
we identified teams that were located some
20–100 km apart but were functioning as discrete
teams. This raised a logistical issue around the feasi-
bility of delivering the intervention in vast geograph-
ical areas. In particular, widely dispersed service users
and carers would be unlikely to actually attend
face-to-face meetings linked with the intervention.
Thus, the three providers that consisted of two geo-
graphically diverse service teams (clusters) were split
to form three clusters. Thus, the number of clusters
increased from six to nine, that is, three for each
service provider.

4. In addition, to allow for dropout of clusters, we
recruited a fourth community mental health service
provider with two service teams to supplement the
existing three community mental health service provi-
ders. During the recruitment process of individuals,
it became apparent that there was a risk that some
teams may drop out of the study, particularly those
that were struggling to identify and recruit sufficient
individuals to meet sample size targets.
The remainder of the protocol has been updated to

reflect the modifications made to the stepped wedge
design where the number of clusters was increased from
6 to 11 and the recruitment period was extended from
3 to 6 months.

Accounting for service user characteristics in the design
The service user groups at community mental health ser-
vices are characterised as having enduring psychosocial
disabilities and long-term impairments from mental ill-
nesses. Conditions range from bipolar disorder, schizo-
phrenia, psychosis, chronic depression and anxiety to
obsessive compulsive disorders and other personality dis-
orders. The fluctuating nature of mental illnesses means
that the majority of service users are likely to be in
contact with service teams for long periods of time and
this will result in CORE participants being present as
service users at multiple follow-up time points. However,
it is also anticipated that some users may recover and be
discharged from services as they no longer meet the
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eligibility criteria to receive services or they move away
from the area or join a new service.
To address the issue of mobility of users in and out of

the services and attrition over the study duration, the
CORE study will consist of overlapping samples of indivi-
duals that may be measured at one or more subsequent
waves.57 58 Individuals (users, carers or staff) will be
sampled from each cluster and followed up at each time
point (cohort design). Individuals will also be recruited
at the beginning of subsequent waves and followed up to
refresh the sample and offset attrition over time, particu-
larly as the study is of nearly 4 years duration.57 59

In using the cohort design for individuals, selection
bias may be minimised because individuals are recruited
prior to randomisation and we can gather richer infor-
mation than cross-sectional samples. However, a cohort
design may introduce bias if there is differential loss to
follow-up at each wave and across clusters. Service users
may move in and out of the community mental health
teams (cluster), and may even move to other teams
(who may or may not be enrolled in the trial).
Furthermore, with a cohort design, there is a chance
that individuals may not attend the mental health
service after the intervention has been implemented,
hence potentially diluting the intervention effect.
Owing to practical difficulties and high costs, it will

not be possible to recruit successive cross-sectional
samples of individuals for this study. One reason is that
the population is extremely difficult to reach. The
recruitment of the individuals requires a combination of

dedicated research assistants visiting the Mental Health
Community Support Services (MHCSS) to directly offer
information and face-to-face recruitment for individuals.
In addition, recruitment is dependent on staff in the
team clusters generating awareness about the study by
giving service users a purposefully designed study post-
card. Both methods are costly and time-consuming.
Given that the size of the 11 teams (clusters) may range
between 60 and 350 service users, there is also a higher
chance that individuals are more likely to be sampled
more than once, particularly in the smaller clusters if
repeated cross-sectional sampling is adopted.

Engagement model underpinning trial design
Informing the trial design is a model of engagement
and translation based on the combination of a knowl-
edge transfer model and relational ethical theories. The
model has the ultimate goal of building knowledge and
shared understanding of the research question, main-
taining partnerships and relationships and preparing
sites for trial implementation through translation of
research systems and structures into practice.60

In addition, such a model incorporates some of the strat-
egies that have been identified as important in addres-
sing mobility issues in trials.58 Engagement activities will
include study posters being distributed to access points
in local communities near to mental health services,
regular scheduled phone calls to key contacts within
teams to provide study updates, meetings with service
provider organisations to document the policy and

Figure 1 A stepped wedge cluster randomised controlled trial in the community mental health setting.
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service delivery context, conversations with staff about
recruitment strategies for users to increase reach and
participation in all clusters, a purposefully designed
study blog with fortnightly updates to keep staff
engaged, newsletters to user and carer participants three
times a year and implementation and maintenances
strategies for the intervention with staff.61

Study setting and target population
MHCSS providers are located in metropolitan, outer
metropolitan and regional areas across Victoria,
Australia. In 2010–2011, it was estimated that some
14 000 people in Victoria received services from mental
health community support agencies.62 Since the govern-
ment implemented a new model of delivery, there are
now 14 main providers of services in distinct geograph-
ical catchments that cross over 2–3 and up to 7 local
municipal boundaries. It is well documented that people
experiencing mental illness and their carers are difficult
to recruit and to retain in research studies.63–68 With
this in mind and the aim of CORE to optimise recovery
orientation, the study began with the recruitment of the
mental health service provider organisations in early
2014 before identifying clusters (teams) within these for
participation (explained in the recruitment section).
The primary focus of MHCSS is to provide daily living,

social and community support to people living with
mental illnesses. Data from 2010 indicated that most
people who receive services have between one and four
complex factors which include: social isolation, activities
of daily living, issues related to unresolved trauma,
treatment-resistant symptoms, extensive time to maintain
levels of functionality with little improvement in func-
tionality over time, chronic physical health problems, dif-
ficulty complying with medications, problems with
intellectual disability/cognition, alcohol use, illicit drug
use.62 MHCSS provides support across these complex
areas; however, staff do not provide clinical assessments
and clinical care to individuals.
Services are delivered by community health centres

and secular and non-secular non-government commu-
nity organisations. Services are staffed by a mix of profes-
sionals with training in community nursing, social work,
occupational therapy and case work. Teams vary in size
but typically include 8–15 members (part-time or full-
time equivalent) who deliver case management and out-
reach services to anywhere from 60 to 350 service users
in a specified geographical catchment area. The model
of service delivery is based on the completion of a com-
prehensive assessment of service user and carer/family
needs (housing, social or other support needs). This
assessment forms the basis of a user-directed recovery
plan which covers an individual’s daily living skills, phys-
ical health, housing, relationships, social connections,
education, training and employment and parenting or
family needs. Carers may be involved in the develop-
ment of a recovery plan where appropriate.62

Eligibility for receiving services is set out by the
Victorian State government in Australia, the funding
body authority responsible for MHCSS. These criteria
include the age group of 16–65 years, disability attribut-
able to a psychiatric condition (bipolar disorder, schizo-
phrenia, psychosis, major depression, severe anxiety,
personality disorders, post-traumatic stress), impairment
that is permanent and results in substantially reduced
psychosocial functioning for communication, social
interaction, learning, self-care, self-management and
impairment that affects the ability for social and eco-
nomic participation.62

Participant eligibility criteria
Eligible participants for the study are service users
receiving care from the participating MHCSS teams
including carers of those service users and staff
members of those teams. Carers are defined as family
members or other persons identified as being in a
caring relationship with a person experiencing serious
mental illness. To be eligible to participate, all service
users and carers will need to understand spoken English
as there is limited funding for translation of materials or
provision of interpreters including the issue of measures
not being validated in languages other than English.
Levels of understanding of the requirements for
research participation will be determined by the comple-
tion of a two-stage consent process. Testing and retesting
for understanding is recommended in the literature dis-
cussing the issues of informed consent for people with
mental illness (explained further in the recruitment
section).69

Intervention
The intervention to be delivered is a modified version of
Mental Health Experience Based Co-design (MH ECO).
MH ECO implements a complex research methodology
that applies the theory and practice of EBCD in the
mental health setting.49 MH ECO was developed by the
Victorian Mental Illness Awareness Council (VMIAC)
and TANDEM representing Victorian mental health
carers (formerly the Victorian Mental Health Carers
Network) and piloted in former Psychiatric Disability
Rehabilitation Support Services (now called MHCSS).
The evaluation of the pilot of MH ECO with young

people and adults experiencing serious mental illness
indicated positive benefits for staff, users and carers.70

Figure 2 shows the two stages to MH ECO: the informa-
tion gathering (12 weeks) and the co-design (14 weeks)
as modified for delivery in the CORE trial. All 30 users
and 30 carers will be invited to participate in all ele-
ments of the intervention, but it is not compulsory that
everyone participate in every component. The main
modification in MH ECO for CORE was shortening the
length of the intervention to 26 weeks instead of the ori-
ginal 40 weeks in the earlier MH ECO work (this is
explained below). Online supplementary appendix 1
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details the programme logic and anticipated outcomes
from the intervention.

Stage 1: information gathering
Information gathering is about developing an under-
standing of how users experience services and identify-
ing the positive and negative touch points for co-design.
In MH ECO, this is achieved by all recruited users and
carers, who are in the clusters allocated to the interven-
tion wave, being invited to complete a 30 min Computer
Assisted Telephone Interview about service experiences;
this is called the Touch Points CATI (TP-CATI). The
TP-CATI occurs in weeks 1–6 and is comprised of a mix of
closed and open ended questions (no more than 20 in
total). The closed question responses will be counted to

determine the top three positive and top three negatively
shared experiences and open-ended responses will be ana-
lysed by two members of the investigator team reading
responses and identifying the common themes to emerge.
The touch points will be explored further in

face-to-face interviews with three users and three carers
(1–2 h in length) from each cluster. Interview data will
be used to compile service stories which will be used in
focus groups held separately with 8–10 staff, 8–10 users
and 8–10 carers (up to 2 h in length) in each cluster to
explore the touch points in more depth. Sampling for
the interviews and the focus groups will take account of
gender and illnesses represented to ensure that a wide
range of views are collected. The interviews and focus
groups occur during weeks 7–14.

Figure 2 Modified Mental Health Experience Co-Design (MH ECO) intervention for the CORE trial.
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Modifications of the information gathering phase
of MH ECO for CORE
For CORE, the TP-CATI has been modified from the ori-
ginal telephone interview conducted in the MH ECO
pilot from 40 questions that took participants between
45 min and 1.5 h to 20 that will take 30 min.
Information gathering will be shortened from a 5-month
to 3-month phase for two reasons. First, the sample will
already be recruited and users and carers will be expect-
ing contact from the study to complete the service
experience questions. Second, international trends
within the published literature indicate the importance
of accelerated forms of EBCD, so that change issues can
be identified and solutions can be co-designed and
implemented more efficiently.15 This is an important
consideration in the context of people with serious
mental illness and their carers where motivation to stay
in the intervention may be impacted on by a lengthy
intervention phase.
Another modification from the MH ECO pilot is that

trained research assistants working from the CATI room
facilities at The University of Melbourne will administer
the TP-CATI with users and carers rather than an exter-
nal telephone consulting company. The TP-CATI
responses will be entered verbatim into a purpose-built
data management system for analysis. Focus groups and
interviews will be scheduled by University research staff
and facilitated by co-investigators from VMIAC and
TANDEM (WW and RC) including two additionally
trained intervention facilitators. Interviews and focus
groups will be audio recorded and transcribed by a pro-
fessional transcription company ready for analysis.

Stage 2: co-design phase
The co-design phase will be led by RC and WW with
additionally trained facilitators. Facilitation will always
include one lead facilitator accompanied by a newly
trained facilitator. The facilitators will use techniques
from the design sciences to facilitate the co-development
of solutions. These techniques include journey mapping
through storyboarding and co-designed solutions using
prototype development.
Co-design starts with the establishment of a collabor-

ation (one group) and co-design group/s (up to three if
three clear touch points are identified). Prior to these
groups meeting, the lead facilitators (RC and WW)
deliver two 1-day training sessions to staff, service users
and carers to resource and support participation in
groups and to outline what to expect from participation
in group processes; training occurs during weeks 15–16.
This is followed by the first meeting of the collaboration
group (weeks 17–18) and then subsequent co-design
group meetings (weeks 19–24). The collaboration group
will meet again in weeks 25–26 to review and implement
action plans.
The collaboration and co-design group membership

will be different. Collaboration group membership will
ideally comprise of eight people in total (one senior

manager, one quality manager, two consumers, two
carers and two staff members from service teams) and
will meet two times (2 h per meeting). The primary role
of the collaboration group is to set out some preliminary
objectives for co-design groups and to implement the
action plan from the co-design group/s.
Each co-design group will ideally comprise of six

people (one service manager, two consumers, two carers
and one service team member). They meet three times
(2 h per meeting): meeting 1 is a review of existing
service processes and the identification of areas for
improvement related to the touch point in question;
meeting 2 is a review of good practice examples and dis-
cussion of ideas for action plans; meeting 3 is the devel-
opment and finalisation of an action plan for
implementation to address the touch point. Good prac-
tice examples offered in meeting 2 will be informed by
evidence reviews completed by the University research
team.

Modifications to the MH ECO co-design stage
In the original MH ECO model, a third collaboration
group meeting was held 12 weeks later as a monitoring
meeting to review the barriers and facilitators to action
plan implementation. The CORE study will not include
a third collaboration group due to the time constraints
and need to complete follow-up measures. In addition,
the existing nested process evaluation is designed to
capture information about emerging barriers and facili-
tators to change implementation.
Fidelity checklists for ensuring all elements of the

co-design processes have been created for WW and RC
to complete, plus an external research evaluator (inde-
pendent of the intervention) will cross-check these
against audio files of sessions to check for fidelity.
Independent observations of a random selection of the
intervention components (focus groups, interviews, col-
laboration and co-design groups) across clusters and
waves have been scheduled as part of the nested process
evaluation.

Outcomes
The primary outcome is improvement in psychosocial
recovery for individuals measured within 9 months from
the beginning of each intervention wave. To determine
the most acceptable measures for service users, a small
pilot of three potential primary outcome measures was
completed with 40 people identified through a con-
sumer organisation supporting people with mental
illness. Service users completed combinations of either
the 24-item Recovery Assessment Scale Revised
(RAS-R)71–73 and the 26-item Maryland Assessment of
Recovery in People With Serious Mental Illness
(MARS)74 (17 people in total), or the RAS-R and
person in recovery version of the 36-item Recovery Self
Assessment Scale (RSA)75 (13 people in total). Measures
were completed in written form for one group and over
the telephone for another to ensure that both
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completion modes were acceptable and feasible. The
pilot identified the 24-item RAS-R as easy to understand
and quick to answer; the average completion time was
13–18 min, and it was feasible for written or telephone
administration.76 RAS-R was also determined to be a
good measure because it has been used in mental
health outpatient settings and in peer-run programmes
and is one of the few measures available that has been
developed from user descriptions of the recovery
process.45 It has been validated in an Australian popula-
tion of people with severe mental illness.72

RAS-R uses a five-point rating scale from 1=‘Strongly
Disagree’ to 5=‘Strongly Agree’. Responses can be calcu-
lated as a total score ranging from 24 to 120 with higher
scores indicating greater recovery. The RAS-R has five
domains related to recovery: (1) personal confidence
and hope (9 items; range 9–45), (2) willingness to ask
for help (3 items; range 3–15), (3) goal and success
orientation (5 items; 5–25), (4) reliance on others
(4 items; range 4–20) and (5) no domination by symp-
toms (3 items; range 3–15). A higher rating within each
domain indicates recovery progress. At present, there
are limited data available on what a clinically significant
change is from scales such as RAS-R. Our pilot data indi-
cated that the mean for total RAS-R scores from 17
service users of this measure was 88 (SD=13; range
58–104), which followed a similar pattern to baseline
data reported in clinical trials that have used this
measure; this has been taken into account in the sample
size calculations.25

Secondary outcomes are changes to service users and
carers’ mental health and well-being and changes to staff
attitudes to recovery and recovery orientation of services.
User and carer mental health and well-being will be
assessed using the EUROHIS-QOL Eight-Item Index
derived from the WHOQOL-BREF Quality of Life
scale.71 77 78 The index is composed of eight items which
cover overall quality of life, general health, energy, daily
life activities, esteem, relationships, finances and
home.77 78 Each item has a five-point Likert scale and the
overall quality of life is calculated by summing the eight
items, with higher scores indicating better quality of life.
Staff attitudes to recovery and recovery orientation in ser-
vices will be measured using the Staff Attitudes to
Recovery Scale (STARS) 19-item questionnaire79 and the
provider version of the 36-item RSA.75 Higher scores on
the STARS and RSA scales indicate improved staff atti-
tudes to recovery and greater recovery orientation of the
mental health services, respectively.

Participant timeline
Sample size
Thirty individuals from nine clusters at each of the four
waves (one for baseline and at each follow-up time)will
be sufficient to detect an effect size of 0.35 of 1 SD for
psychosocial recovery measured at nine monthly intervals
between the intervention and usual care waves with at
least 80% power (table 2). Sample size was based on the

primary outcome of psychosocial recovery score with
the following assumptions: intracluster correlation for the
outcome of 0.1 and significance of α 5% for a two-sided
test, probability that each individual will remain at the
site at each wave (0, 0.2 and 0.6) and within-participant
correlation of individuals that contributed to at least two
consecutive waves (0.2 and 0.7). The sample size was
further inflated by including an additional two clusters
from a fourth service to allow for loss of clusters (teams)
over the duration of the study.
At the time of determining the sample size, there was

no sample size formula available for stepped wedge
design with longitudinal follow-up of individuals.80 Thus,
to determine the power for this study, a simulation study
was conducted using a linear mixed effects model where
treatment and time effects were assumed as fixed and
individual and site effects as random. Whether indivi-
duals remained in the cluster at each wave was sampled
from a binomial distribution with parameter p, the prob-
ability that an individual remained. When p=0, this is
equivalent to having an independent sample of partici-
pants at each wave (ie, repeated cross-sectional samples).
The study power was calculated as the proportion
among all 2000 simulation runs of two-sided p values for
the estimated fixed treatment effect that reached a
nominal value of less than 0.05. Two thousand replica-
tions for each set of parameter combinations were suffi-
cient to estimate the power with a margin of error of
1.75%, assuming that the true power was 80%. The
simulations were run using R V.3.1.2.81

Table 2 shows that given a fixed sample cluster size,
power was the smallest when it was assumed that
samples at each time point were independent (ie, prob-
ability of remaining at the next wave was zero) and the
study power increased as the probability of remaining at
the site and within-cluster participant correlation
increased.80 Note that the power calculations using the
simulation study provided more conservative estimates of
the power than the sample size calculations based on
the formula provided by Hussey and Hughes.82 These
differences may be due to different derivations of the
estimated test statistic.

Recruitment
The MHCSS providers
Service providers were identified in early 2014 according
to the geographical catchment area they serviced to aim
for a spread across metropolitan, outer metropolitan
and regional locations. Originally, seven providers were
approached by the principal investigator (VJP).
One hour face-to-face meetings were held with chief
executive officers or senior managers to present the
study and its aims. Four of the seven providers invited to
the study declined to participate. Reasons included exist-
ing research demands, changes to staff, dealing with the
implementation of a new model of service delivery at
the service and user level and inability to provide a
mail-out option for recruitment to service users. The
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remaining three agreed to take part with the view that
clusters would be selected to participate in the interven-
tion at a later date and staff would opt in to the
co-design intervention via an online survey. To accom-
modate for the potential loss of any clusters during the
trial, a fourth service provider was approached in
December 2014 and agreed to participate. The same
approach to recruitment of the service provider was
used with a face-to-face meeting to explain the study
purpose and aims. Two clusters were added from this
service to allow for cluster dropout in the trial.

User and carer recruitment
The user and carer recruitment strategy will include an
awareness raising phase where purposefully designed

Table 2 Power calculations to detect an effect size=0.35

of 1 SD between the intervention and usual care periods,

assuming an intracluster correlation of 0.1 and alpha of 5%

for a two-sided test for a stepped wedge cluster randomised

controlled trial with nine clusters and three steps

Probability of
remaining at
the centre

Within-participant
correlation

Sample
cluster
size Power*

0 NA 30 0.81
0.2 0.2 30 0.82
0.2 0.7 30 0.86
0.6 0.2 30 0.86
0.6 0.7 30 0.94
*Power calculations based on 2000 simulations.
NA, not available.

Table 1 Schedule of enrolment, interventions and assessments

Time points Wave 0 Wave 1 Wave 2 Wave 3
0–6 months 7–15 months 16–24 months 25–33 months

Enrolment

Eligibility screen X

Informed consent X

Baseline X

Allocation X

Study phase

Clusters 9–11 Control Control Control Intervention

Clusters 5–8 Control Control Intervention Postintervention

Clusters 1–4 Control Intervention Postintervention Postintervention

Assessment

Service users

Demographics and clinical details X X X X

Recovery Assessment Scale Revised (RAS-R)71 X X X X

EUROHIS-QOL77 78 X X X X

Carers

Demographics X X X X

Demographic and clinical details about the person they

care for

X X X X

EUROHIS-QOL77 78 X X X X

Staff

Demographic and employment details X X X X

Recovery Self Assessment (RSA)75 X X X X

Staff Attitudes to Recovery Scale (STARS)79 X X X X

Data from external sources

Medicare Benefits Scheme (MBS) data* X X X X

Pharmaceutical Benefits Scheme (PBS) data* X X X X

Victorian Emergency Minimum Dataset (VEMD)† X X X X

Victorian Admitted Episodes Dataset (VAED)† X X X X

Victorian Mental Health Triage Dataset (using CMI/ODS

information system)†

X X X X

*MBS and PBS information is routinely collection data from the Federal Government in Australia. MBS data provide information about when a
medical service was received, the type of service, distance travelled to get to a service and how much out-of-pocket expenses were incurred
for services. PBS data provide information on the type of medications prescribed, when they were prescribed, when they were collected, the
distance travelled to collect medications and the costs of medications.
†State government emergency (VEMD) and admitted episodes (VAED) data sets provide information about when, where or how an individual
was injured or became unwell, how urgent care needs were, the type of care that was received in hospital and length of time in the hospital,
how people were cared for once discharged, place of residence, whether the person had a carer, if health insurance was used in hospital,
background information about languages spoken and where someone was born. The State government mental health triage data set provides
information on where an individual accessed a mental health service, who referred them and why, how urgent the care was and the type of
care that was received, place of residence at the time and background information about the languages someone may speak.
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posters and postcards will be placed at participating sites
and access points in the local community for 4 weeks
prior to a service level mail-out. Artwork for the posters
and postcards has been designed by users of art support
groups for people living with mental illnesses purpose-
fully selected from a regional area not participating in
the study. Poster content is purely to generate awareness
about the study while postcard content includes infor-
mation about the two available models of participation:
by telephone or attending a face-to-face study informa-
tion and recruitment day. As a way of increasing reach
and to identify if recruitment rates increase, the study
has incorporated face-to-face study information days.83

These information days (referred to as study days
herein) are based on a peer support worker (PSW)
model combined with trained research assistants, so that
PSWs are available to provide information, support and
de-briefing to users, while RAs complete the enrolment
and baseline survey. The study days include the provision
of lunch and a short comedy routine delivered by WISE
Stand Up for Mental Health trained performers
(a recovery based programme teaching comedy to
people with mental illnesses) to disrupt conventional
notions of research as tedious and monotonous and
demonstrate a recovery practice by people from the
same community.84 The aim is to increase reach and, if
successful, provide face-to-face study days to complete
follow-up measures to retain participants given issues of
retention with people living with serious mental illness
in research studies.68 At the end of 4 weeks, invitation
kits will be mailed out to service users and carers from
participating clusters.

Enrolment and informed consent
Enrolment of participants will be completed by research
assistants trained in working with people with mental
illness and their carers using the purpose designed data-
base. Enrolment processes for users and carers will
include entering participant contact details, carer infor-
mation where available, and completion of the consent
process by agreeing or disagreeing with 10 statements
read out by research assistant interviewers. The 10 state-
ments will explain study requirements, as well as privacy
and ethical obligations of the research team. This will be
followed by a second stage consent process (explained
earlier) which asks participants to answer three true/
false statements to demonstrate their understanding of
the nature and requirements of the research. These
include: understanding that the study is about recovery
and is not for treatment; understanding that being in
the study will involve all staff, users and carers working
together for the service improvement project (the inter-
vention), understanding that participation is voluntary
and that information is kept private. Users who are
unable to provide information consent or who are
unwell during times of telephone interview and/or
face-to-face study day meetings will be placed on a wait
list and reinvited to the study in a fortnight to ensure

maximum participation options. Staff will be eligible to
participate if they work within a participating MHCSS
team. Staff consent to participation during face-to-face
meetings and via the online staff survey.

Allocation and blinding
Eleven teams (clusters) from four services will be ran-
domly allocated to three starting dates for the interven-
tion (waves); four teams will be allocated to the first two
waves and three teams to the last wave. The allocation
sequence, stratified by a service provider, will be gener-
ated in Stata V.13.085 by a statistician blinded to the iden-
tity of the clusters and not involved in the assessment or
intervention delivery (PC). The clusters (teams) and
order in which they receive the intervention will be com-
municated to the trial coordinator (KG). The four clus-
ters allocated to the first wave will be notified of
intervention commencement after the initial baseline
period is completed. The remaining clusters will be noti-
fied of their intervention commencement at the start of
their allocated wave.
Thus, study participants and research staff will be

blinded to the random allocation sequence during base-
line recruitment and data collection. Owing to the
nature of the intervention, it will not be possible to
blind staff, service users and carers to the study arm
status at each wave when the clusters have been allocated
to the intervention arm. However, participants in the
control arm at wave 1 will be blinded to whether they
will receive the intervention at the second or third wave.
Research interviewers collecting outcome data will
remain blinded to who is in receipt of the intervention
during the entire study period.

Data collection
Table 1 outlines the data collected at each time point
for service users, carers and staff. Data collection in
waves 1–3 will occur between the end of the intervention
implementation and prior to the start date of the next
intervention wave as depicted earlier in figure 1.
The enrolment and baseline survey has been tested

with 10 users of mental health services and takes on
average 30 min to complete by telephone or face to face.
Services users and carers will be able to complete surveys
by telephone or face to face; both modes of completion
were provided as a way to offer maximum and flexible
participation options to people and both the RAS-R and
EUROHIS scales have been previously administered in
both modes in research studies.76 78 The database allo-
cates a code to participants to conceal personal informa-
tion when data are aggregated and analysed.
Demographic questions will be completed by users and

carers at each data collection time point; they are com-
pleted by a research assistant and directly entered into
the purpose-built database. Information will include age,
gender, education, employment and sources of income.
Service users will be asked if they have ever been given a
name for their condition, length of time experiencing
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this condition, who gave them the name for the condi-
tion, visits to hospitals and why they access the mental
health support service. The research team purposefully
included the wording ‘name’ of a condition rather than a
diagnosis to identify the ways that users and carers
describe the mental health conditions. Carers will be
asked how long they have cared for the person and if the
mental health support service they are connected with
has ever made contact and engaged them in service plan-
ning or care planning. Staff, service users and carers will
all be asked the Family and Friend Test (FFT) single ques-
tion to measure quality of service experience.86

Consent will also be sought from service users to access
routinely collected government data about health services
visits (Medicare Benefits Scheme), medication prescrip-
tions (Pharmaceutical Benefits Scheme), emergency
department (Victorian Emergency Minimum Dataset) and
hospital visits (Victorian Admitted Episodes Dataset), dis-
tance travelled to access services and obtain medication
and hospitalisation information (reason for attending,
length of stay, place of residence at the time) and triage
information data (Mental health triage minimum dataset).
The data available from these routinely collected data sets
are explained in the footnote of table 1. The purpose of
these data is to reduce the burden of questions being asked
of users and the recall errors of self-report about medica-
tions and health services use. These data will be considered
in conjunction with outcomes data to develop a detailed
understanding of health service and medication use over
time including understanding if intervention participation
or survey completion is affected by rates of hospitalisation.
Staff will complete an online survey with open-ended

questions using Qualtrics survey software (V.2013),87 to
collect information at each data collection point about
training, recovery programmes occurring at services and
engagement of service users and carers in services
including the STARS and RSA.75 79

The concurrent nested process evaluation will use quanti-
tative and qualitative data collected to identify contextual
(organisational and environmental) factors that affect the
intervention. The process evaluation has been organised
using the RE-AIM framework as a guide.88 89 The evaluation
will examine the reach (representativeness of participants
in the study and the intervention), effectiveness (the impact
of the intervention on the study outcomes), adoption (pro-
portion and representative of those who participated in
each intervention), implementation (fidelity to the imple-
mentation of the intervention) and maintenance of the
intervention (the extent to which co-design becomes
embedded in sites).88–91 The detail of the framework and
questions are to be provided in a separate published proto-
col for the nested process evaluation. Data management
protocols can be provided from the University Ethics
Approval applications if requested.

Statistical analysis
Descriptive statistics will be used to summarise the
characteristics of staff, service users and carers. The

participants will be analysed in the group that the cluster
was assigned to at each time point. A linear mixed effects
model will be used to compare the intervention and usual
care periods for continuous outcomes and generalised
linear mixed effects model for binary outcomes. The
model will include intervention status and time as fixed
effects and site and individuals as random effects. Where
appropriate, organisational and individual factors strongly
correlated with the outcome will also be included as fixed
effects in the model. These may include: recovery orienta-
tion of services and staff attitudes to recovery at baseline,
age, gender, education level, work status, quality of life,
medication and hospitalisation. The estimated intervention
effect will be reported as the mean outcome difference for
continuous outcomes and OR for binary outcomes
between intervention and control periods, assuming a con-
stant treatment effect over time. The estimated interven-
tion effects will be reported with 95% CIs and p values.
A secondary analysis will investigate an interaction effect
between intervention and time.55 56 Costs of the delivery of
the intervention will be recorded but no economic evalu-
ation will be undertaken. An intention-to-treat analysis strat-
egy will be used.92 Every effort will be made to minimise
missing outcome data at each wave and reasons individuals
are lost to follow-up will be recorded. Sensitivity analyses
will be conducted to assess the robustness of the missing
data assumption made in the primary analysis. A detailed
analysis plan will be developed for secondary and sensitivity
analyses. Analysis will be conducted using Stata statistical
software V.13.85

Data monitoring
An advisory and data monitoring committee (ADMC)
has been established for the study and a Charter pre-
pared the following guidance from the Data Monitoring
and Outcomes Study Group (DAMOCLES).93 The role
of the ADMC is to advise investigators regarding the
implementation, maintenance and monitoring of the
overall conduct of the trial; safeguard the interests of
trial participants, assess the safety of the interventions
during the trial and address any adverse events in par-
ticular harmful events; provide advice and feedback on
qualitative elements and the nested process evaluation
for the trial (the ADMC Charter has been provided as
an online supplementary file number 1). Membership
consists of nine international and national experts
engaged in research across EBCD, recovery, psychiatry
and serious mental illness, complex interventions, RCTs
and statistics. The ADMC will meet twice per year to
discuss progress and trial conduct. This includes discus-
sion of any serious adverse events. In CORE, the ADMC
will not apply the stopping rules and interim analysis as
per a clinical trial because (A) the intervention is not
therapeutic and (B) the stepped wedge design does not
allow for interim analysis since all clusters will not have
received the intervention. It is expected that the ADMC
will monitor the trial for any serious adverse events
related to the intervention and make recommendations
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to the team on actions related to these which will be
reported as required to the Human Research Ethics
Committee of the University. Definitions of serious or
other adverse events are provided within the ADMC
Charter (see online supplementary file 1). Since the
intervention has been developed by the lead service
user and carer agency, it is believed that the likelihood
for the need to discontinue the intervention will be
extremely minimal. Membership for the committee is
provided in online supplementary file 1.

Ethics and dissemination
The CORE study involves working with vulnerable partici-
pants who experience serious mental illness and their
carers. To ensure that the needs of these communities are
met, the research team has lead investigators from service
user and carer agencies who actively contribute to the
design, development and implementation of the interven-
tion. Contextual data collected through the model of
engagement and translation in earlier parts of the study
planning and recruitment of MHCSS providers have been
used to inform particular strategies for recruitment, reten-
tion and ensuring that implementation of the intervention
is as successful as possible. The government departments
at Federal and State levels responsible for routine data col-
lection on health service use, pharmaceutical use, hospital
admissions and triage have granted ethics approval for par-
ticipants to consent to access their data (Project 20/2014).
Baseline data will be presented in 2015 and trial outcomes
in 2017 and published in scientific journals. Only investiga-
tors and approved researchers added by ethics approval
will have access to the final trial data set. Dissemination
will include delivery of conference papers, study updates
for staff and the research community via an online blog
site, newsletters for users and carers three times per year
and knowledge transfer to government and the wider com-
munity through presentations, policy briefs and media
releases where appropriate. Any protocol amendments will
be reported to the responsible University and government
ethics committee as trial sponsor and provided to the
journal in which this protocol is to be published. Ethics
procedures include measures for addressing any unin-
tended harms for intervention participants post-trial by
coordination of access to support services and follow-up by
professional care workers.

DISCUSSION/CONCLUSION
A stepped wedge design has some advantages and limita-
tions for implementing this kind of trial in such a
complex setting. The advantages are that all participants
will ultimately receive the intervention and the delivery of
the intervention can be staggered to manage the prac-
tical and logistical constraints that would come with the
delivery of the intervention concurrently in 11 clusters.
The staggered implementation of the intervention also
allows for time effects to be taken into account on the
outcome measures; this provides much greater depth of

analysis than a pre-post design. The limitation of the
stepped wedge design is that some clusters will wait a long
time to receive the intervention, and in populations such
as those experiencing severe mental illness, this could
result in reduced motivation to continue participation
and make contact difficult because of hospitalisation or
people moving in and out of services.58 For this reason,
the CORE study team has developed and implemented
the model of engagement to underpin the trial. The
engagement model serves multiple purposes. It seeks to:
build enduring relationships with all staff, service users
and carers to last the length of the trial; communicate
trial requirements to staff to encourage stronger imple-
mentation and hence embedding of the intervention
into the setting; and to keep service users and carers
engaged during the wait periods for the intervention.
The longitudinal design offers a major strength for

developing better insights into recovery outcomes over
time for people affected by serious mental illness in the
community mental health setting. With the current
emphasis in mental health policy on developing recovery
orientation in services, it is critical to understanding the
components from user perspectives that are important
in facilitating recovery experiences and how these may
result in individual recovery outcomes.
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