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Background: Recovery-oriented practice promotes individual strengths and recovery potential.

PULSAR, adapting the UK-developed REFOCUS recovery-oriented staff intervention for Australian

use, aimed to establish whether consumers accessing mental health services where staff had received

the REFOCUS-PULSAR intervention showed increased recovery compared to consumers of non-

intervention services.

Methods: A pragmatic two-step stepped-wedge randomised controlled trial at 18 sites grouped into

14 clusters across Public Mental Health Services (PMHS) and Mental Health Community Support

Services (MHCSS). Staff training was refined between step-one and step-two. The primary (stream-

one) outcome measure was the Questionnaire about the Process of Recovery (QPR) with cross-

sectional data collected across three time-points. Stream-two, with two data-collection points,

included five outcome-measures and five experience-measures. This trial is registered with

ANZCTR, number ACTRN12614000957695.

Findings: Half of the available staff were trained (190), with substantial staff turnover across the

three organisations (27-47%). Between 2014 and 2017, 942 stream-one consumer participants were

recruited over three time-points (T0: 301; T1: 334; T2: 307) with 273 stream-two participants

recruited at intervention-related time-points. (baseline: 140, follow-up: 133). The main mixed-effects

model showed a small significant overall positive intervention stream-one effect of 3 7 (95%

Confidence interval: 0 5 6 8). Examining interactions, the mean difference between intervention

and control groups at year-one also was 3 7 (95% Confidence interval: 0 6 6 8); findings were

strongest for PMHS step-two. Stream-two findings of small effects, typically below study power

threshold, favoured the intervention condition for all but one measure.

Interpretation: The REFOCUS-PULSAR intervention showed modest but distinct effectiveness in

promoting recovery-oriented practice across sectors.

Funding: Victorian Government Mental Illness Research Fund.

Key words: Recovery, Recovery-oriented practice, Specialist mental health services, Mental Health,

Training, Psychiatry, Cluster Randomised Controlled Trial, Pragmatic trial, Health services research,

Complex intervention, Questionnaire about the Process of Recovery (QPR).
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Evidence before the study

Searching PsycINFO, Medline and CINAHL, for articles published in English between 1 January

2007 and 31 July 2017, given the development and evaluation of approaches to implementing

recovery-oriented practices is relatively recent. The search strategy included the following search

terms:

AND [Recovery/ OR recover*], then identification of further relevant articles from reference lists of

key papers, author searches and citation searches in Google Scholar. We selected articles if they were

set in community mental health services and included data related to staff views, staff-related

outcomes or consumer-related outcomes in the context of staff training in recovery-oriented practice

(ROP) and/or implementation of ROP to promote and support personal recovery. This identified 16

relevant studies typically assessing staff-related outcomes after recovery-oriented training programs.

While only REFOCUS had been evaluated using a randomised controlled trial design, these studies

generally suggest that recovery-oriented training improved staff knowledge and attitudes towards

recovery and improved self-efficacy towards providing recovery-oriented care, with a recurrent

theme that the organisational culture of the service setting, and the provision of follow-up coaching

appear to be important determinants of implementation success. Apart from the REFOCUS trial

published in 2015, no others have reported whether consumer outcomes were improved by these

interventions.

Added value of the study

The REFOCUS-PULSAR staff training intervention, adapted for Australian service settings from the

REFOCUS package and based on the CHIME (Connectedness, Hope, Identity, Meaning, and

Empowerment) conceptual framework of personal recovery, was examined through a stepped-wedge

randomised controlled trial with quantitative assessment of effect on consumer-rated experience of

recovery. Positive findings for intervention effect in the study provide evidence that the REFOCUS-

PULSAR intervention as developed and implemented in this study brought about modest

improvements in consumer-rated recovery for people using the involved services. The findings also

suggest possible improvements in clinical recovery and experience of service.



4

Implications of all the available evidence

Training health-care workers to deliver recovery-oriented care using the REFOCUS materials

developed over time and adapted to local settings can positively influence the process of personal

recovery for consumers.

The construct of recovery now commonly used in mental health care has roots in consumer

perspectives1 and may be distinguished from other conceptualisations by reference to personal rather

than clinical recovery.2 Recovery-oriented practice (ROP) involves clinical and other staff

facilitating a change process through which individuals who have been diagnosed with mental illness

are supported to live a self-directed life and to strive to reach their full potential.3 Promoting recovery

within mental health services is well established in mental health policy internationally4 and in

Australia5 where this study is set. However, the practice lags behind policy: service-level

intervention is required to effectively implement practices through which mental health professionals

employ skills, values, attitudes and behaviours that support individuals in their personal recovery.6

The past decade has seen the development of a number of recovery-oriented training programs, such

as REFOCUS6 and THRIVE7 in the UK, the Collaborative Recovery Model8,9 in Australia and

Person-Centred Recovery Planning10 in the USA. They typically emphasize the use of coaching and

person-centred, strengths focused and collaborative processes for supporting service users in their

recovery. A useful

four levels of learning evaluation: K1-reaction, K2-learning, K3-behaviour and K4-results.11 The

literature is strongest on levels 1 and 2, with few programs having evidence at either level 3 or level

4. Typically work at level 4 has not had the strength of evidential value that goes with RCT methods

so there is a need for further evidence at this level. Evidence of the effectiveness of these

interventions to promote ROP is required across settings, so that they might be adopted with some

confidence by services working towards these policy goals.

REFOCUS is a staff training intervention developed and trialled in the UK.2,6,12 In a developmental

process informed by the theory of planned behaviour,13 working towards changing both what

practitioners might do with consumers of mental health services (consumers) and how they might do

it,14 the REFOCUS intervention came to include, as elements of a team-based training intervention
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intervention was designed to promote recovery through changes in staff and team skills, knowledge,

behaviour, values, and relationships with consumers.2,12

In a large-scale cluster Randomised Controlled Trial (cRCT), outcomes of usual care plus

REFOCUS were compared with usual care only in 27 community mental health teams delivering

services to adult consumers with psychotic disorders. In primary analyses, personal recovery

assessed using the consumer-rated Questionnaire about the Process of Recovery (QPR)15 did not

differ between the intervention group and controls. Secondary analyses suggested higher team-

participation was associated with higher staff-reported recovery-promoting behaviour and improved

QPR. Possible reasons advanced for the negative primary analyses that might be modifiable in

subsequent work included the following issues:6

1. The REFOCUS recruitment protocol and criteria meant that, on average, consumer participants

had been using mental health services for >15 years, suggesting the possibility of entrenched

ways of relating to services, and problems that may take longer than one year to change.

2. Participant attrition, higher than anticipated in this 12-month longitudinal study (26% vs 7%),

resulting in a reduction in planned statistical power.

3. Inclusion of adaptive design principles16,17 might be advantageous.

4. Future designs might either use a homogenous team-type or stratification by team characteristics.

5. Transition to ROP might require organisation-wide rather than team-level strategies.

Victoria, Australia. The REFOCUS team advised on project development enabling PULSAR, four

years behind REFOCUS in development and implementation, to benefit from lessons learned during

REFOCUS. Changes to the intervention included adjustments to the REFOCUS materials to enhance

relevance to the local setting and to incorporate developments made in the course of the REFOCUS

work after the REFOCUS manual18 was concluded for study use. The intervention here is referred to

as -

implementation19) since while it was developed for the PULSAR study,19 it drew heavily on

REFOCUS materials.

The research approach,19 chosen based on addressing issues 1-5 above, involved adoption of a

specific cRCT variant involving Stepped-Wedge intervention allocation (a cRCT-SW) where all

study sites receive the intervention but time of intervention is allocated randomly, here according to
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-one and step-two. Since those people who may benefit most from ROP in relation to

personal recovery may also experience clinical recovery and so be discharged earlier from treating

services, sampling based on people with long-term service tenure may bias against positive findings

as noted in point 1 above. Hence, the PULSAR design primary recruitment strategy recruited

independently at three time-points (baseline: T0; year 1: T1; year 2: T2) with tight control on

consistency of recruitment processes so that sampling bias is minimised as a source of systematic

error in findings related to intervention effect across time-points. The cRCT-SW research design

with repeated cross-sectional recruitment, then, carried possible advantages for point 1-2 above. The

two-year two-step stratified cRCT-SW approach promised greater possibility for progressive

refinement of the training intervention through experience, providing some response to point 3.

Randomisation in this study was stratified by team type addressing point 4 above. The design also

went a small way to address point 5 above since in the later stage of the stepped-wedge design the

implementation was in effect organisation-wide across community services.

The aim of this pragmatic cluster stepped-wedge randomised controlled trial was to evaluate the

effectiveness of the REFOCUS-PULSAR staff ROP training intervention for improving the

experience of personal recovery as reported by consumers using repeated cross-sectional samples.

The primary hypothesis was that consumers in the REFOCUS-PULSAR post-intervention clusters

would experience significantly greater personal recovery compared to consumers accessing other

mental health services that at relevant time-points within the cRCT-SW had not received the

intervention. We also investigated change in clinical recovery and experience of the services.

Participating services were providers of mental health care to people living in the catchment area of a

large Public Mental Health Service (PMHS) in Victoria, Australia. The area ranges from a relatively

affluent coastal city area to the most socio-economically disadvantaged and culturally-diverse area in

metropolitan Melbourne and includes a semi-rural growth-corridor. In Victoria, state-run area-based

and block-funded PMHSs, typically accessed by people with more severe mental illnesses, include

clinical services comprising a range of teams and service types. Here are included inpatient units,

community-based residential rehabilitation, continuing care, and community treatment teams. Acute

or longer-term Residential care is typically provided in units of around 25 beds. Caseloads in
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community services vary from around 10 in Mobile Support and Treatment Services (MSTS) to 25-

35 in many community clinics while typical length of care with a particular team may vary between a

few days with Crisis Assessment and Treatment Teams (CATTS) to several years with MSTS and

Community Care Units (CCUs). Mental health care funded by the Victorian government also

includes substantial investment in the Mental Health Community Support Services (MHCSS) sector

which, run by non-government organisations, provides residential and outreach psychosocial support.

Within this setting, the temporal context for the work through 2014-2016 included events worthy of

some comment details on these are provided in Appendix 1).

The State-funded organisations that operated in the catchment were the major PHMS and two

organisations from the MHCSS sector. Specialist care sites or teams within these organisations were

identified by the PMHS and MHCSS service partners then approached; all agreed to participate.

Specialist-care PULSAR project data collection from consumers included three streams. Stream-one,

a cross-sectional complete step-wedge cRCT with self-administered instruments, collected QPR and

demographic data. The QPR, identified as the primary outcome19 was the basis for stream-one power

calculations. Stream-two, a cross-sectional pre- and post-intervention incomplete step-wedge cRCT,

involved face-to-face interviews with a subset of stream-one participants. Stream-three, a

longitudinal incomplete step-wedge cRCT involving consumers from Stream-two with diagnosed

psychotic disorders, did not achieve adequate recruitment targets and is not reported here.

intervention if they were

working part-time or full-time in a direct service role and had an active caseload with consumers

being recruited for the evaluation. Casually employed staff or those also working in a non-

intervention site at the time of training were ineligible.19

Eligible consumers were: receiving care from a participating cluster with contact in the three months

prior to data collection; aged 18-75; able to provide informed consent; proficient in English; and not

imprisoned. Eligibility screening, conducted by administration and clinical staff at participating

organisations, used detailed instructions provided by the research team. A letter sent to all eligible

consumers from participating sites invited completion and return of a demographics/QPR survey

form and a contact details/consent to be contacted for a face-to-face interview form. An AUD$10
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shopping voucher was sent to participants for returned surveys where contact details were provided.

Additional recruitment strategies to encourage consumer response to the mailouts were utilized

according to site need. Strategies included, for example, having researchers, including consumer

researchers, speak about PULSAR at participating sites and use of PULSAR-branded publicity

materials.19 Through an active quality assurance process monitoring recruitment, and because this

was important to the design, the balance of recruitment between onsite recruitment and mailout

approaches was kept as consistent as possible across timepoints and clusters. Decisions on whether

or not to repeat bulk mailouts for given clusters or continue onsite recruitment were based on a

weekly review of QPR numbers by recruitment method by cluster and taking into consideration the

need to also recruit sufficient numbers for face-to-face interviews. Time spent recruiting at T1 and

T2 at a given cluster was matched to T0 activity at the same cluster and only adjusted if necessary to

match the number of QPRs collected via this method.

Consumers were eligible for stream-two and recruited by phone, email or letter if they had provided

contact details, consent to be contacted for this purpose and were at the pre- or post-phase of an

active intervention site at the time of recruitment.

Eighteen care-delivery teams, grouped into 14 clusters to enable adequate recruitment in the context

of some smaller teams, were classified into seven strata. Team characteristics varied so strata

groupings included teams similar in specified function. Within PMHS these were: CATTS (x3 teams;

two smaller teams grouped into one cluster) and MSTS (x2 teams); CCUs (x2; grouped with MSTS,

being smaller teams and introduced earlier as having shared focus on long term intensive work with

people with more complex needs); Community Mental Health Services/Continuing Care Teams (x4).

The remaining stratum included services delivered by two participating MHCSS, here designated

MHCSS-1 and MHCSS-2. These were: Prevention and Recovery Care services (PARCs; x4)

delivering short-term, subacute, residential recovery-oriented care; and Community Outreach

Services (x3; two from the one organisation grouped into one cluster).

Stratified randomisation was used to allocate clusters to receive the intervention in either step-one or

step-two using an online Research Randomiser with randomisation keys corresponding to the seven

strata and allocation of clusters within strata to step-one or step-two in the cRCT-SW design.

Randomisation was performed offsite by an independent researcher during the third quarter of 2014.

As the intervention involves training, specialist mental health care staff knew their allocated

condition as the study progressed. Consumer participants, however, were not informed if staff at their
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service received the training and efforts were made to maintain the blindness of research assistants

for onsite recruitment and stream-two interviews with consumers. Further details are in the protocol

paper.19

The REFOCUS intervention2,18 introduced earlier as developed in the UK to promote ROP is

described in essence in a freely available manual.18 The REFOCUS-PULSAR intervention comprises

a manual20 adapted from REFOCUS, a structured training intervention to support use of the

REFOCUS-PULSAR manual, and follow-up sessions called PULSAR Active Learning Sessions

(PALS).

REFOCUS-PULSAR development, following Medical Research Council Guidelines for Complex

Interventions,21 and the plan-do-study-act (PDSA) model as a method for controlling and improving

process17 was guided by discussions with the REFOCUS research team, consideration by a Lived

Experience Advisory Panel (LEAP), and information from qualitative analysis of group sessions with

staff from participating organisations. The content of the REFOCUS manual was substantially

retained in the REFOCUS-PULSAR manual20 with some amendments to contextualise it for the

PULSAR study setting including legal and policy contexts. Additions - less than 25% of the manual -

included material related to relapse-signatures and relapse-drills, and material on the CHIME ROP

12 which was

developed during the course of the REFOCUS study. In summary, the REFOCUS-PULSAR

intervention was grounded in experience and learning from REFOCUS, research evidence,

government policy and law.

The REFOCUS-PULSAR training was supported by slide-presentations, a manual, session-plans and

videos. In a change from the REFOCUS intervention, training was co-facilitated throughout by

professional staff and trainers with lived experience of mental health problems, including the

recovery-orientation of the training. Carer input featured in specific sessions. Quality assurance is

described in Appendix 2.

The step-one intervention for clinical services was designed as a two-day session, with the

community services training planned as a separate two-day session during the same week. In addition

to having two project-employed consumer trainers, trainers were accessed from clinical services for

clinical sessions and from the community sector for community sessions. This enabled the inclusion

of specialist skills and experience in training delivery.19 Step-two training was modified based on
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analyses of participant and trainer evaluations from step-one. Details of changes can be found in

Appendix 2. PALS, offered monthly as hour-long sessions to staff and managers of involved teams

to support practice-based implementation of ROP, were facilitated by PULSAR investigators and

local trainers.

Standard treatment as delivered through the range of teams introduced above, was governed by

national standards,22 adherence to which is maintained by regular accreditation. Consumers of the

service often will have their locus of care change in response to changing needs between the more

intensive community teams (CATTS, MSTS), residential options including the PARCs, or less

intensive community options. Case management in community clinics often functions to coordinate

transitions through these levels of care and seeks to ensure that needs for medication, monitoring,

supportive, and psychosocial interventions are met. Teams typically have multidisciplinary

representation from mental health care disciplines with nursing as the largest single workforce

component.

Anticipated possible study-related adverse events included: 1) risk of distress by a participant during

an interview; 2) issues related to disclosure of potential self-harm or harm to others 3) risk of harm to

staff. A risk-prevention and management protocol was approved by the governing HREC.

Participants were provided with written contact details of the manager of the governing HREC for

complaints. We did not systematically collect other adverse event information from consumers. For

further details of adverse events and complaints procedures see Appendix 3.

These are divided

-

one OM (see Table 4, protocol paper19) was the QPR, a 22-item consumer-rated questionnaire used

to assess personal recovery with each item being rated on a 5-point Likert scale ranging from 0

(disagree strongly) to 4 (agree strongly) and higher score indicating increased recovery.15 While a

15-item scale has been suggested as a perhaps more robust alternative, this has not been

independently validated other than within the 22 item questionnaire.23 Having collected the 22-item

version and powered the study based on known properties of this, we retain consistency with our

protocol pap 95 for both

versions.
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Secondary measures in stream-two, both consumer-rated were:

EM: The importance of services in recovery questionnaire (INSPIRE) assessing recovery support

from a worker24 has sub-scales of support (20 items) and relationship with worker (7 items)

scored by converting the mean of 5-point Likert ratings to a percentage.24

OM: The Warwick-Edinburgh Mental Well-Being Scale (WEMWBS) assessing emotional and

functional well-being has 14 Likert-scaled items with higher scores indicating greater mental

well-being.19

Additional measures administered to consumers in stream-two (grouped as OMs and EMs) and

reported here include:

EMs

The Perceived Need for Care Questionnaire (PNCQ) assesses perceptions of mental health care,

classifying consumer-identified perceived needs as unmet, partially met or met.25

The Client Satisfaction Questionnaire (CSQ) assesses satisfaction with services.26

The Mind Australia Satisfaction Survey (MASS) rates satisfaction with services, staff-consumer

service delivery partnerships, and individual service-use outcomes.27

mental health service interactions.28

OMs

The Global Assessment of Functioning Scale (GAF) is a researcher-rated (0-100) positively rated

measure of individual social, occupational and psychological functioning.29

The Social and Occupational Functioning Assessment Scale (SOFAS), researcher-rated, (0-100)

measures function independently from psychological condition severity.29

Days out of role. This measures the impact of mental health problems on usual daily activities

over the previous 30 days.

Participant demographic information was also collected.

In stream-one, consent was by return of a completed survey. Stream-two participants provided

written informed consent; interviews took around 60-90 minutes - interviewer blindness was

assessed at completion (see protocol paper19 for further details).

Baseline (T0) data collection occurred in the year prior to and three months after the delivery of the

step-one intervention. The first three months after intervention delivery is deemed suitable for
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baseline data collection based on the Kirkpatrick training evaluation model,11 whereby the

embedding of practice change is considered to take at least 9 months: 3 months for consolidation and

6 months for implementation. During both T1 and T2 periods, data collection at clusters sites took

place at a minimum of 9 months after delivery of the intervention to allow embedding of intervention

principles and practices.19

Staff finishing REFOCUS-PULSAR training were asked to complete a training evaluation (K111)

administrators were asked to record staff movements every three months.19 The percentage of the

team that attended at least one training session, in both headcount and full-time equivalent (FTE),

was calculated for time of training. Team staff turnover was the percentage of staff who left, joined,

or moved internally in the organisation but out of the cluster calculated on headcount.

These calculations, using the sample size and power calculations described by Hemming and

Girling30 via Stata stepped-wedge V.1131 were based on: 14 clusters; an intra-cluster correlation

coefficient (ICC) of 0·05; significance level 0·05; power 0·80; and published standard deviations.19

Stream-one and stream-two were powered for medium primary-outcome (QPR) effects. Stream-one

detection of a change in mean QPR score by 6·34 indicated 756 surveys (252 in each wave, 18 per

cluster per wave). Stream-two detection of a change in mean QPR score by 7.68, indicated 252

surveys (63 at baseline, 126 at step-one and 63 at step-two, 9 per relevant cluster per step). For

stream-two secondary outcomes, expected detection thresholds were mean changes in WEMWBS of

4.8 and INSPIRE of 7.72 (medium effects).

Intention-to-treat analysis was performed in line with a pre-specified analysis plan for all outcomes,

using Stata (version 15). Participants were analysed in the groups to which their participating clusters

were allocated. We analysed all outcomes using multi-level regression models (linear or Poisson

regression as appropriate), with timepoint and intervention status as fixed effects, and clusters as a

random effect. Timepoint was included as a categorical variable. Covariates, selected on statistical

and clinical considerations, were age-group, gender, sector (PMHS/MHCSS) and step group (stream-

one models only). No other covariates have yet been investigated for inclusion into the models, and a

later separate investigation will explore the large pool of covariates and their effects on the study

outcomes. Covariates of age-group and gender were included as they commonly influence clinical

outcomes. Sector (PMHS/MHCSS) was included, as the most important stratification variable, but
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not the other seven strata as this would have produced an overfitted model. Stream-one models

included step group (step-one or step-two) - important temporal changes in the setting and changes in

the intervention between steps are detailed in supporting materials. Step group could not be included

in stream-two models due to collinearity with intervention status in the incomplete cRCT-SW design.

It was anticipated (see protocol paper,19) that consumers would be modelled as random to account for

repeated measures, but stream-one and stream-two cross-sectional recruitment attracted

predominantly singletons, contributing to one timepoint only. Simulation studies have found low

levels of bias for models with up to 70% singletons and 50 to 500 clustering units32 so an adjustment

to the analysis plan specified that participants would be specified as random only if less than 70% of

data came from singletons.

Intervention effects are estimated from the models described above, recommended by Hussey and

Hughes.33 Also investigated and supplied as supplementary analyses in appendices are models with

interaction effects between timepoint and intervention status, in which trends across the defined

sector (PMHS and MHCSS) are reported.34 The statistician was not blind to treatment allocation

during the analyses.

The funder of the study had no role in the study design, data collection, data analysis, data

interpretation or writing of the report. The corresponding author had full access to all the data in the

study and had final responsibility for the decision to submit it for publication.

Approval was obtained from Monash Health (14102B) and Monash University (CF14/1600

2014000773) Human Research Ethics Committees.

Step-one REFOCUS-PULSAR ROP training was delivered to 84 staff from the three services in the

first quarter of 2015, in 22 days of workshops delivered by 7 trainers. Step-two training was held in

June-July (plus an extra session in October) 2016 and delivered to 106 staff over 21 days by 8

trainers. In total 190 staff (111 PMHS; 79 MHCSS) were trained. On average across clusters, 49 1%

(PMHS: 38 2%; MHCSS: 63 8%) of staff employed at the time of training attended at least one
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training session. Adjusted for FTE, this was 51 2% (PMHS: 38 8%; MHCSS: 62 4%). Staff turnover

was 42 2% for PMHS, 46 7% for MHCSS-1 and 26 7% for MHCSS-2.

Positively-judged training satisfaction (K1; scores 5) improved significantly from Year 1 to Year 2,

Odds Ratio 2·71 (95% CI: 1·04, 7·05, p = 0·04). Staff trained included representatives of multiple

disciplines but the team-based training approach in the most part did not succeed in engaging senior

medical staff it became apparent through the project that they more typically attend service-wide

profession-specific trainings which would not readily be compatible with the cRCT model. A

medical-specific training of 2 x 1 5 hour sessions was attended by 11 registrars but no consultants.

For two PMHS teams no PALS occurred for logistical and engagement reasons. For all PMHS teams

where they did occur (seven team settings including some that were combined), the mean total

number of sessions was 8 1, SD 4 7. For 22% of these sessions, arranging team sessions was not

successful so meetings were with individual clinicians. In MHCSS settings PALS came to be

integrated into monthly staff support sessions and so the element of this that was PALS-specific

cannot be quantified.

Between 18 September 2014 and 19 May 2017, 942 consumer participants were recruited across the

three time-points, 575 from PMHS and 367 from MHCSS. Of these, 273 participants were recruited

for stream-two interviews at timepoints related to the intervention delivery (baseline: 140, follow-up:

133). Overall recruitment targets were surpassed at each time-point (T0, T1 and T2) and most

clusters were recruited into as planned (N=18 per cluster) at each time-point (see Figure 1, Figure 2,

Appendix 4 and Table 1). As expected, overall recruitment rate from mailouts was low at 8 1% but

yielding 622 or 66% of QPRs. Overall onsite recruitment rate as a proportion of all participants was

39 9% yielding 320 (34%) of all QPRs. Percentages of QPRs derived from onsite recruitment were

32% at T0, 34% at T1 and 36% at T2. Table 1 describes each cluster including: organisation sector,

stratification level, allocated intervention step, and number of consumer participants recruited at each

timepoint in both stream-one and stream-two. Table 2 shows the consumer descriptions in stream-

one with further details in Appendix 5 which also included details of consumers recruited into stream-

two.

This was systematically assessed see Appendix 6. We see it as unlikely through the course of the

project that unblinding represented a significant bias to findings.



15

In line with the adapted analysis plan, since in stream-one and stream-two 90% of the data arose

from >50 (854, 254) singletons, consumer was not specified as random.

The main model outputs in Table 3 show that, after adjusting for age, gender and step group and

accounting for clustering, we find significant intervention and sector effects. The processes done to

build the main model are in Appendix 7 and for the interaction term model in Appendix 8. Figure 3

presents the adjusted primary outcome means determined by the interaction term model.

Table 4 shows intervention effects, estimated as the difference in model-adjusted means (Table 3)

between control and intervention data. This was 3 7 (95% Confidence interval: 0.5 6.8) for the

primary outcome in stream-one, which was significantly greater than zero. To illustrate the degree of

the effect size, and while there are some complexities in interpreting this in the context of the

specific modelling, we have es

difference (3 7) divided by the sample standard deviation (16 2) = 0 23 , which is a small effect.

Appendix 8 shows the model when including interaction terms, and show the overall mean difference

between treatment and control groups at year 1 (model 1.6) was 3.7 (95% Confidence interval: 0.6

6.8) which was significantly greater than zero.

Figure 3 shows QPR scores over time by sector. Pre/post intervention differences occur between T0

and T1 for step-one clusters, and between T1 and T2 for step-two clusters. Therefore, four pre/post

intervention scenarios are depicted in this figure (two in each sector). Two of these showed evidence

of a significant pre/post intervention difference in QPR scores: in the PMHS sector (2a), in the step-

two group there was a significant difference between T1 and T2 of 4·9 (z-score=3·0, p=0·003;

-to-medium effect ); and in the MHCSS sector (2b), in the step-one

group there was a significant difference between T0 and T1 of 1 1 (z-score=2·7, p=0·006

= 0.07, small effect ).

Ten sets of results from stream-two are shown in Table 1. Analysis of findings from the PNCQ and a

conclusion regarding direction of change are presented in Appendix 9. While none of the findings in

Table 5 are individually statistically significant, for nine of ten analyses, central estimates suggested

a mean change in the direction favouring the intervention, with estimated effect below the level of

change for which the study was powered. If the intervention had no effect, then the probability of

each result having direction favouring the intervention is 0 5 and the binomial probability that this
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would occur nine times from ten results is 0 0107. So the findings suggest some modest positive

influences across the span of these variables.

The project found a small but statistically significant effect on consumer stream-one QPR scores for

the REFOCUS-PULSAR staff training intervention, involving two service sectors and delivered in

context of a stepped-wedge design. Small effects in pragmatic trials are expected, and the significant

finding is encouraging 35. A significant interaction effect found for service sector suggests changes in

sectors are better considered separately: In PMHS, there was no significant change from T0 to T1 for

the step-one group - when this might have been expected because this was an intervention period.

For the step-two group there was significant improvement from T1 to T2 (4.9 point increase in QPR

scores) in their intervention period. In MHCSS, there was small but significant change (1 1) in step-

one clusters through their intervention period (T0-T1) and a positive, though not significant, trend in

step-two clusters from T1 to T2.

The 3 7 point improvement in QPR score represents a 5.7% change in the full scale score.

Recommendations regarding the modelling approach used are that standardized effect sizes are easily

distorted by factors unrelated to size of effect36 and are not straightforward to interpret due to

expected variance differences in the mixed model components.37 Nevertheless the indicative

discussion. Based on QPR questionnaire content, changes of 1-2 points might be clinically

meaningful. For instance a 2 point shif

The training team, working in a PDSA approach, made modifications to the training as delivered in

step-two following feedback from step-one. These results seem to confirm that these modifications

achieved an enhanced impact in PMHS step-two.

While speculative, mechanisms that might have led to greater primary outcome effect in step-two in

PMHS might be that the attention given to the relationship between the two trainers (see Appendix 3)

had the intended effect of providing better modelling of behaviour for participants through more

clearly demonstrating respect for a lived experience perspective and more advanced communication

skills. This perhaps also with introduction of dedicated content on coaching. Earlier availability of

the manual may have improved uptake of principles for some participants while the team may also

generally have gained experience with the delivery of both the core training and the PALS through
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time. MHCSS findings may be influenced by pressures building in that sector through the course of

the project as noted earlier and particularly potentially negatively influencing step-two findings.

Stream-two findings included non-significant small effects, typically below the study power

threshold. While conclusions here must be qualified, in nine of ten instrument comparisons the

direction of central estimate of effect was in the direction favouring the intervention condition, a

finding unlikely to be due to chance. At least it seems unlikely that any improvements in ROP came

at a systematic cost in terms of other impacts. On balance of probabilities it is more likely that there

was some small level of clinical and other benefit from the intervention.

Findings here are more positive overall than those from the REFOCUS study. The differences

developed between PULSAR and REFOCUS including those based on learnings from the

REFOCUS experience may have influenced this. The literature on stepped-wedge designs had

advanced in the period between design of REFOCUS and PULSAR and the adaptive nature of the

PULSAR design allowed for refinements of the training following the first implementation to be

evaluated. We note that if this study had been conducted with a similar parallel-group RCT design to

that of REFOCUS, then without the inclusion of the step-two findings, PULSAR would not have

yielded the positive findings reported here. The involvement of facilitators with lived experience of

mental health issues and recovering is central to challenging conventional practices, and in making

progress toward an effective recovery-oriented mental health workforce.7 This might be why we

achieved significant finding particularly in step-two PMHS, when the interaction between co-

facilitators had been further developed.

Accuracy of change-estimates might have been affected by the challenges facing the services as

noted in the introduction. In both sectors the trend from T0 to T1 in the step-two group receiving no

intervention in this time was of declining QPR scores, this most strongly in the MHCSS. Taking into

account the challenging influences on all involved services, particularly MHCSS as noted in the

Appendix 1, it may be that these were acting across the services to drive

QPR scores down. If that effect were also operating in the teams at the time they were receiving the

intervention, then the underlying trend there might have been towards declining QPR as well. In this

case, the findings might be underestimating the effect of the REFOCUS-PULSAR intervention.
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REFOCUS-PULSAR training only managed to reach half of staff in intervention sites and few

medical staff, which may have reduced intervention potency. In implementation outside constraints

of a team-randomised cRCT, better results might be expected from greater engagement of medical

staff whether in team-based or profession-specific training.

The REFOCUS intervention recommends some record-structure changes to support ROP, not

possible in this cRCT because of organisation-wide regulation of form structures. In the PMHS since

PULSAR concluded, the CHIME framework14 has been integrated as a prompt into an organisation-

wide record suite revision which has contributed to further interest in REFOCUS-PULSAR training.

Our recruitment strategy including repeated sampling and direct consumer approaches was chosen

for strengths of avoiding clinician discretion as a key action-point for selection bias, enhancing

consumer autonomy in participation,38 and of avoiding selection bias towards greater chronicity of

course of illness, identified as a problem in REFOCUS. However, while we have documented the

considerable efforts made towards consistency of recruitment strategies, the possibility that this

created time-variant selection bias on findings cannot be entirely excluded.

6; this is a values-

based movement and policy and societal imperatives are strong that something be done to encourage

services to work towards ROP even while evidence as to what is best to do may be accumulating.

Multiple other ROP based trainings are in use with limited evidence at K1-3 and typically none at K4.

The REFOCUS-PULSAR program can be considered for use based on reported findings suggesting

improvements in high adopting teams in the English study, along with these K4 findings from

PULSAR. There have been requests from teams in the participating PMHS for further PULSAR

training, with exploration of extending and adapting the training to include inpatient staff so that the

recovery-oriented culture can extend more widely across the care spectrum. In responding to these

requests this team are mindful of the need to continue carefully to evaluate such initiatives,

continuing PDSA cycles also with attention to educational evaluation at levels K1-K4 wherever

possible and development of fidelity measures.

To better understand how sustained practice change can be achieved within services, future ROP

training initiatives are recommended to strengthen the focus on implementation strategies, such as

follow up coaching or mentoring, refresher programs, and service user feedback and evaluation.8,10,39

Wide-ranging organisational factors are recognized as influential in supporting or constraining ROP

implementation efforts,9,10 so that attention to organisational readiness for change and alignment of
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organisational policies, processes, staffing and resources with recovery oriented principles are also

important. cRCT designs studying teams impede use of organisation-wide strategies and RCTs where

randomisation is by organisation have limitations of large clusters so design considerations continue

to be a challenge in accumulation of highest level evidence for these approaches.

Taken together, these results suggest that the REFOCUS-PULSAR intervention can lead to a modest

overall measured improvement in personal recovery, also possibly with a small effect on some

measures of clinical recovery and other aspects of client experience.40 From an educational

intervention perspective they place the REFOCUS-PULSAR intervention in the situation of having

at least some evidence at level K4,11 something otherwise lacking in the literature surveyed to date. It

seems at very least unlikely that any improvement in ROP came at a cost in terms of clinical

measures. While the findings of this study are modest, this is not surprising in a pragmatic trial and

they provide at least some indication of positive change for consumers accessing the intervention

services.
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Table 1 consumer numbers by cluster, stratification levels, intervention step and timepoint

(a) Stream-one trial numbers of consumer participants in the three cross-sectional surveys who completed the

Questionnaire about the Process of Recovery (QPR)

(b) Stream-two trial numbers of consumer participants who participated in a study interview

Site information QPR surveys

Cluster Organisation Strata N % T0 T1 T2

1 PMHS A 66 7 0 23 29 14

2 PMHS B 37 3 9 14 12 11

3 PMHS C 66 7 0 21 24 21

4 PMHS D 104 11 0 32 38 34

5 MHCSS - 1 E 52 5 5 16 15 21

6 MHCSS 2 F 64 6 8 20 17 17

7 MHCSS - 1 G 56 5 9 19 25 12

8 PMHS A 98 10 4 30 26 42

9 PMHS B 44 4 7 17 15 12

10 PMHS C 89 9 5 21 41 27

11 PMHS D 71 7 5 20 26 25

12 MHCSS - 1 E 69 7 3 21 24 24

13 MHCSS 2 F 52 5 5 21 17 14

14 MHCSS 2 G 74 7 9 26 25 23

Total, All sectors 942 100 301 334 307

Notes. Clusters were stratified by the team/service type and composition: i.e. seven different strata. Overall there were 575 (61 0%)
consumer QPR surveys from Public Mental Health Services (PMHS) and 367 (39 0%) from Mental Health Community Support
Services (MHCSS): 177 (18 8%) from MHCSS-1 and 190 (20 2%) from MHCSS-2.

Site information QPR surveys

Cluster Organisation Strata N % T0 T1 T2

1 PMHS A 22 8 1 10 12 -

2 PMHS B 15 5 5 10 5 -

3 PMHS C 17 6 2 6 11 -

4 PMHS D 24 8 8 14 10 -

5 MHCSS - 1 E 11 4 0 9 2 -

6 MHCSS 2 F 19 7 0 11 8 -

7 MHCSS - 1 G 23 8 4 11 12 -

8 PMHS A 26 9 5 - 13 13

9 PMHS B 7 2 3 - 5 2

10 PMHS C 29 10 6 - 12 17

11 PMHS D 16 5 7 - 9 7

12 MHCSS - 1 E 23 8 4 - 9 14

13 MHCSS 2 F 18 6 6 - 12 6

14 MHCSS 2 G 23 8 4 - 9 14

Total, All sectors 273 100 71 129 73

Notes. Clusters were stratified by the team/service type and composition: i.e. seven different strata. Overall
there were 156 (57 1%) interviews with consumers from Public Mental Health Services (PMHS) and 117
(42 9%) from Mental Health Community Support Services (MHCSS): 57 (20 9%) from MHCSS-1 and 60
(22%) from MHCSS-2.

Key:

Control condition period

Intervention condition period
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Table 2 Stream-one trial QPR numbers (%) by timepoint, gender, age group, step, intervention status and demographics
Timepoint

T0 T1 T2 Total
Distribution in specialist care by Timepoint
N 301 334 307 942
(%) (32·0) (35·5) (32·6) (100)
Distribution in specialist care by Timepoint and Gender1

Female 174 (57 8) 192 (57 5) 178 (58 0) 544 (57 7)
Male 125 (41 5) 139 (41 6) 126 (41 0) 390 (41 4)
Not listed 2 (0 7) 3 (0 9) 3 (1 0) 8 (0 8)
Distribution in specialist care by Timepoint and Age group
17-30 years 73 (24 3) 77 (23 1) 79 (25 7) 229 (24 3)
30-49 years 151 (50 2) 170 (50 9) 151 (49 2) 472 (50 1)
50 years and over 72 (23 9) 84 (25 1) 74 (24 1) 230 (24 4)
Distribution in specialist care by Timepoint and Step Group intervention
Step Group 1 145 (48 2) 160 (47 9) 140 (45 6) 445 (47 2)
Step Group 2 156 (51 8) 174 (52 1) 167 (54 4) 497 (52 8)
Distribution in specialist care by Timepoint and Intervention status (Ix)
No Ix 301 (100) 174 (52 1) 0 (0 0) 475 (50 4)
Yes Ix 0 (0) 160 (49 9) 307 (100) 467 (49 6)
Distribution in specialist care by Country of birth
Australia 217 (72 1) 244 (73 1) 229 (74 6) 690 (73 2)
Other 83 (27 6) 87 (26 0) 73 (23 8) 243 (25 8)
Not listed 1 (0 4) 3 (0 9) 5 (1 6) 9 (1 0)
Distribution in specialist care by Year of arrival
After 2000 17 (5 6) 23 (6 9) 19 (6 2) 59 (6 3)
Between 1981-2000 40 (13 3) 39 (11 7) 27 (8 8) 106 (11 3)
Before 1980 18 (6 0) 17 (5 1) 17 (5 5) 52 (5 2)
Not listed 8 (2 7) 8 (2 4) 10 (3 3) 26 (2 8)
Distribution in specialist care by Main language
English 265 (88 0) 286 (85 6) 269 (87 6) 820 (87 0)
Other 23 (7 6) 26 (7 8) 23 (7 5) 72 (7 6)
Both English and Other 8 (2 7) 17 (5 1) 7 (2 3) 32 (3 4)
Not listed 5 (1 7) 5 (1 5) 8 (2 6) 18 (1 9)
Distribution in specialist care by Ethnicity (self-identified)
Australian Non-Indigenous 121 (40 2) 177 (53 0) 162 (52 8) 460 (48 8)
Australian Indigenous 27 (9 0) 20 (6 0) 33 (10 7) 80 (8 5)
Other 120 (39 9) 126 (37 7) 97 (31 6) 343 (36 4)
Not listed 33 (11 0) 11 (3 3) 15 (4 9) 59 (6 3)

Other category (multiple responses could be listed)
English, Irish, Walsh, Scottish 25 (8 3) 42 (12 6) 29 (9 4) 96 (10 2)

Italian 13 (4 3) 17 (5 1) 10 (3 3) 40 (4 2)
Greek 7 (2 3) 17 (5 1) 11(3 6) 35 (3 7)

New Zealander/Maori 11 (3 7) 10 (3 0) 12 (3 9) 33 (3 5)
72 (23 9) 58 (17 4) 33 (10 7) 163 (17 3)

Censored2 108 (35 9) 91 (27 2) 76 (24 8) 275 (29 2)

Distribution in specialist care by Duration of mental health service use
Mean number of years 4 0 4 5 4 0 4 2
Median number of years 1 0 1 0 1 0 1 0
Range (years) 0-35 0-35 0-35 0-35

No. of people with <1 year at site
129 (42 9) 125 (37 4) 135 (44 0) 389

(42 3)
Mean number of months for those with <1 year at site 3 3 3 2 3 2 3 2

Median number of months for those with <1 year at site 3 3 3 3

Note. Where cell sizes are less than 5 at any timepoint for a given characteristic, data were pooled to ensure confidentiality.
1Gender was determined by asking participants: "Which gender do you identify with?" with options being Male, Female, Other
______.
2Included 56 additional ethnic groups
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Table 3 Stream-one QPR mixed model coefficients with fixed factors of sector, step-group, sex, age-group, time-point and
intervention status, with clusters as random. Number of observations=942

b se z p value ll ul

sex
Female -0 81 1 04 -0 79 431 -2 84 1 21

Age group
2 -0 94 0 88 -1 07 285 -2 65 0 78
3 -3 4 0 91 -3 78 0 001*** -5 22 -1 66

Timepoint
T1 -3 22 1 02 -3 16 002*** -5 22 -1 22
T2 -4 22 1 50 -2 82 005*** -7 15 -1 29

Intervention status
yes 3 76 1 31 2 87 004*** 1 20 6 33

Sector
2 -1 72 2 12 -0 81 418 -5 87 2 43

Step group
2 0 15 2 08 0 07 943 -3 93 4 22

*** p<0 01, ** p<0 05, * p<0 1

Table 4 Steam-one model-adjusted QPR means - derived from model in Table 3
QPR mean Std.Err. [95%Conf. Interval]

sex
1 54 85 1 36 52 18 57 51
2 54 03 1 23 51 63 56 44

Age group
1 55 69 1 17 53 39 57 99
2 54 75 1 25 52 31 57 20
3 52 25 1 48 49 34 55 16

Timepoint
0 56 89 1 25 54 45 59 34
1 53 67 1 43 50 86 56 48
2 52 67 1 38 49 97 55 37

Intervention status
0 52 51 1 46 49 65 55 37
1 56 27 1 23 53 87 58 67

Sector
1 55 05 1 75 51 62 58 47
2 53 33 1 24 50 91 55 75

Step
1 54 29 1 42 51 52 57 07
2 54 44 1 69 51 12 57 76

*The mean difference between treatment and control groups was 3 7 (95% Confidence interval: 0 5 6 8).

Table 5 Summary of outcomes in the streams 1 and 2 trials

Primary outcome: Control (n=475) Intervention (n=467)
Adjusted diff in means

(95%CI); p-value

Change in
direction of

favouring the
intervention

QPR Stream-one Mean (sd) 53 6 (16 3); n=475 54 4 (16 2); n=467 3 72 d (0 51,6 92); 0 023
YesSecondary outcomes: Control (n=140) Intervention (n=133)

QPR Stream-two Mean (sd) 53 1 (14 8); n=138 54 0 (14 5); n=131 2 54d (-3 10,8 18); 0 38
Warrick Mean (sd) 41 4 (11 2); n=139 42 2 (11 1); n=133 2 39 d (-2 66,7 43); 0 35 Yes

INSPIRE S score Mean (sd) 62 4 (22 3); n=128 62 2 (23 1); n=123 2 03 d (-6 72,10 78); 0 65
Yes

INSPIRE R score Mean (sd) 72 0 (22 3); n=134 75 5 (20 1); n=129 3 29 d (-3 39,9 97); 0 34
Other outcomes: Control (n=140) Intervention (n=133)

GAF score Mean (sd) 48 5 (14 7); n=140 51 4 (13 3); n=133 0 92 d (-6 15, 8 00); 0 80 Yes
SOFA score Mean (sd) 49 8 (15 5); n=134 52 9 (14 3); n=132 0 57 d (-5 30, 6 45); 0 85 Yes

Client Satisfaction
Questionnaire (CSQ)

Mean (sd) 23 3 (5 3); n=139 24 5 (5 5); n=130 1 21 d (-0 98, 3 41); 0 28
Yes

Mind Australia
Satisfaction Survey

(MASS)

Mean (sd) 8 0 (1 8); n=140 8 2 (1 8); n=132 0 02 d (-0 62, 0 67); 0 94
Yes

The Coercion Ladder,
Community services

Median (IQR) 2 0 (1 5); n=139 2 0 (1 5); n=139 0 20 II (-1 12, 0 72); 0 67
Yes

Days out of role (full) Median (IQR) 6 5 (0 0,15 0); n=138 6 0 (0 0,15 0); n=133 -1 37 (-5 34, 2 59); 0 50
No

Days out of role (partial) Median (IQR) 6 0 (0 0,15 0); n=133 10 0 (2 0,15 0); n=129 0 12 (-4 56, 4 81); 0 96
PNCQ

(see Appendix 7)
Yes

Mean and standard deviation (sd) unless otherwise indicated. Also shown are the adjusted differences calculated from the multi-
level mixed models (d linear or II Poisson regressions) adjusted for fixed effects of gender, age, timepoint and sector and clusters
as random effects. Step group is an additional fixed effect in the stream-one regressions.
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Figures

Figure 1 Consort chart for stream-one
Notes. PALS = PULSAR Active Learning Sessions. Invalid data refers to data-based issues in the form of missing data or invalid
responses. Ineligible data refers to participant-based issues that is, the person providing the data did not meet the eligibility

criteria for the study.
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Figure 2 Consort chart for stream-two
Note. PALS = PULSAR Active Learning Sessions
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Figure 3 QPR scores by sector over time.

*

*Change p < .01 by pairwise comparison with previous time-point.
Note. Step-one group (blue) received intervention in year 1. Step-two group (red)

received intervention in year 2.
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Supplementary materials

Appendix 1

Key changes in the setting of the project through the time-period for observations
The key period in which this intervention and associated observations across multiple healthcare sectors in Victoria
occurred from late 2014 to early 2017 was a time of considerable external change, collective stresses and challenge to
involved organisations and their staff. This context is likely to have had some negative influences on implementation of
recovery orientated practice.
The funding environment for public health services in Victoria under the Liberal administration 2010 to 2015 received
significant criticism as negative, with funding levels not keeping up with inflation, or where they did, being associated
with substantial additional commitments so not representing real increases.1 While the Labor administration that
followed has been better reviewed for its support of healthcare,2 there was limited time for the actions of this new
administration to flow through into changes in work context in the timespan of this project.
As well as the general problem of under resourcing, three intersecting areas of change impacted on this project and the
research undertaken with specialist mental health services.

Changes to the MHCSS:
In 2015, the then Victorian State Government introduced a major reform of mental health community support services

(MHCSS), which presented substantial challenges for organisations involved in this study.3 In 2014, Kim Koop, the
then CEO of the peak body for mental health community support services (MHCSS) in Victoria, anticipated that

4 as a result of new service types and new
contracts being implemented to begin to reshape service delivery that would also herald significant changes in the
service provider landscape.4 This process was seen as necessary to deal with a long-standing need for reform and also to
assist the sector to prepare for the much larger transition process of having all MHCSS funding rolling into the National

interviewing senior personnel, that:
In the case of recommissioning MHCSS and AOD (Alcohol and other drug) sectors in Victoria there would
appear to have been very high costs, potentially avoidable difficulties and as yet undetermined benefits. One of
strongest themes emerging from the interviews was that while there had been widespread enthusiasm for
reform in both sectors, many of its proponents had become disillusioned and despairing as a consequence of
the processes for both reform design and reform implementation (p.39).3

The recommissioning involved the establishment of new catchment areas, a centralised intake and assessment process,
and a reduction in the number of providers. Many small services lost their funding altogether and larger services had
both losses and gains that required considerable adjustment. For example some services were allocated to other
providers and staff and clients needed to transition from one provider to another. This resulted in a long and difficult
transition period. The costs to the sector were considerable. Agencies, including those in this study, had to make staff
redundant and also explain to consumers why they were no longer going to provide services to them. Other problems
identified by Silburn3 are:

Poor planning, lack of guidelines and information and limited systems alliance (p.19)
Not enough time and too many things happening at once (p.21)
Lack of communication with consumers and other types of service providers (p.21)
Lack of a well-

Silburn (2014) also found that the recommissioning process had undermined:
collaboration, partnerships and joint models of care (p.24);
models of care for clients from disadvantaged or vulnerable communities (p.25);
comprehensive models of care delivered by single agencies

There were concerns that the central intake system became a barrier for clients to access services because it was often
multi-stepped and difficult to negotiate. For example:

Interviewees argued that while clients had previously been able to walk into their agency, make an
appointment and get an assessment within a short time period, they now had to be directed to call the central
intake provider and may have to wait several weeks for an assessment (p.29)3

After recommissioning Silburn3 describes how:
MHCSS sector clients are categorised into three tiers, consistent with the proposed categorisation for the NDIS.
To be eligible for a service clients have to have a permanent disability associated with a mental illness. Once
clients are deemed eligible they are then categorised based on the severity of the disability and/or their current
needs. This means that clients with high levels of disability, but who are otherwise stable/doing well (and
therefore might have low levels of need) might get the same level of priority as someone who has a lower level
of disability and a high level of current need. One interviewee noted that this also means that clients with
either no permanent disability or with an uncertain diagnosis, but with high needs are likely to miss out on
services in the new system. People in this group can include people experiencing their first psychosis or life
circumstances like deterioration of their support networks, who with early intervention may not become
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dependent on the MHCSS system. The system has therefore lost significant capacity for prevention for this
group of clients. (p.32).

Changes as a result of the new Mental Health Act:
In 2014, the Victorian State government introduced a new Mental Health Act.5 Although the Act is encouraging of a

licitly defined in the Act, and was introduced along with its further training
requirements in the context of this budget-limited environment. The introduction of the new Mental Health Act in 2014
was the first such change in nearly three decades. It provided an entirely new legal framework for the delivery of mental
health services (MHS) and carried with it considerable training demands on clinicians in the public MHS involved. This
led to some delay in the ability to deliver the PULSAR training since it was not practicable to release staff in those
services so quickly following this other major training impost. The MHA was designed to support recovery and
introduce a range of new mechanisms to improve patients or consumers involvement in decision making including
Advance Statements and Nominated Persons. The immediate impact of the legislative changes was to produce an
uncertain legal environment in which the voluntary PULSAR training modules competed with compulsory training on
the Act for staff time and attention. Also this compulsory training tended not to focus on the relevant recovery and
supported decision making reforms but rather on the changes to compulsory admission criteria and treatment orders,
restrictive interventions and ECT.

Changes at the Clinical Services:
Some quantitative summary data gives an indication of the trends in activity through time across the PMHS, based on
regularly collected data and available reports which are not available in as standardised a way for the MHCSS. The last
day of the year snapshot of all PMHS case managed clients rose from 2349 in 2014 to 2462 in 2016, an increment of
5%. By way of indicators on demand factors for the whole service, emergency department presentations increased from
8803 in 2014 to 10004 in 2016 (+14%) and inpatient length of stay decreased on average from 12 8 days to 11 3 days (-
4%) as total in-patient separations increased from 3102 to 3633 (+17%). Average length of stay in community services
from opening to closing of administrative cases increased by 31% (2014: 157 days, 2015: 170 days, 2016: 205 days).
From an observational and more qualitative perspective, Monash Health Service (MH) could be described as a hyper-
complex environment 6 and it was particularly so during the time this study was being conducted. In 2015, among
significant changes within MH through the course of the project, it is publicly available information that the staff
employed as MH Medical Program Director and Executive Director left in April and May of that year respectively.
Long et al7

Long, McDermott and Meadows (as yet unpublished PhD research8) describe, via semi structured interviews carried out
with the MHS senior leadership group, the amount of change and challenges occurring in the service between 2013 and
2017. While their investigation was a different project to PULSAR it occurred in a similar timeframe and the findings

participants used critical reflection to identify meaningful
events in the services during this time.8 Twenty-three critical incidents were identified. These included changes in
government policy, adjustments in funding and staff turnover. Hence staff in the service were persistently having to deal
with change and also the loss of some programs, creating an atmosphere of uncertainty.

Appendix 2

Training quality assurance and adaptations made to the training in course of the project
Quality assurance measures employed during training delivery included a day-long workshop attended by all trainers to
introduce the training schedule, content and process including demonstrations and role-play of key exercises. A detailed
schedule guided delivery working through the key elements of content along with use of standardised training materials
including a range of consistently employed audio-visual aids. Discussions with a CI early in the training schedules
followed each day session to review any departures from intended process- as confidence grew with the training these
were replaced with accessibility of a CI to discuss any problems following the sessions.
The first intervention round for clinical services was developed as a two-day session, with the community services
training planned as a separate two-day session in the same week. In addition to two consumer trainers employed by the
project, trainers were sourced from clinical services for the clinical sessions and the community sector for the
community sessions. This was anticipated as enabling the inclusion of specialist skills and experience in the delivery of
training.
Training in the second round was subject to further modifications based on analyses of evaluations of the first round of
training by both participants and trainers. The delivery of the intervention was modified to account for previously
unknown restrictions on the ability of services to release staff for two days of training. Based on feedback from services,
it was identified that attending two days of training for some teams was difficult. This was either due to the workload of
the teams (specifically CAT teams) or the recent undertaking of organisational wide recovery training. In response to
this the training was re-designed so that all material is covered in the first day of training, with more in-depth
exploration and practice of the knowledge and skill on day two.
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Feedback from the first round of training both through the structured feedback following training and from qualitative
work led us to make several other modifications:
Training was restructured to allow half of the two days of training to be combined between the MHCSS sector and MH
Staff. Feedback highlighted how the consumer role in leading training could be experienced as very challenging for
some participants particularly if the consumer was experienced as critical of staff. Of course, being open to hearing
criticisms from consumers about mental health care is a critical part of any transition to recovery-oriented practice so
the training team worked very hard at considering this feedback in subsequent rounds. A key learning was that the
introduction of the REACH coaching process needed to be deeply experiential. In particular, the training team formed
the view that a critical element of the delivery was that the co-trainers as consumers and clinicians of other workers
needed to embody the coaching principles in a fully authentic way. In alignment with a PDSA approach we took this on
board as much as we could and adjusted the interactive style of the trainers for the second round. Specific focuses
coaching based material was added with involvement of an additional trainer providing this particular perspective.
Additions to the PULSAR Manual included sections providing information on Advance statements, Nominated persons
and Risk and Recovery with additional references. Additional material was provided in Appendix 2 and the title
change

Appendix 3

Adverse events
At the commencement of the trial the forms of possible adverse events we anticipated included: 1) risk of distress by a
participant during an interview; 2) issues related to disclosure of potential harm to self or others 3) risk of harm to staff.
We developed an ethics protocol outlining the prevention and management of these risks which was approved by the
governing HREC and our participant information and consent form for the face-to-face interviews outlined the potential
risk of distress and what to do should it occur. Participants who were invited to complete the survey or undertake and
interview were provided with written contact details for complaints, which was the manager of the governing HREC.
During the course of the project there were four complaints reported to the HREC. Three complaints related to QPR
mailout (privacy concerns; receiving a letter but not a client of participating services; receiving a letter to a consumer
who had died) which led to changes in procedures under direction of HREC as appropriate. One complaint related to the
management of interview distress which led to updates to the staff training protocol and counselling provided to the
staff member concerned.
No complaints were received that related to the REFOCUS-PULSAR intervention.
In addition to these complaints reported to HREC, during the trial one participant expressed suicidal ideation in a note
attached to the return of a consent form. This was followed up by staff as per our ethics protocol to ensure their safety.
The suicidal ideation was related to chronic psychiatric and medical symptoms and family conflict, not to participation
in the project. In line with CATT advice, this issue was ultimately passed onto the police who took the participant to
hospital, as the participant could not guarantee her safety.
Beyond the complaints process, we did not systematically collect any other adverse event information from consumers
(such as deaths, hospitalisations etc.) because the intervention was a training intervention for staff rather than a clinical
intervention for consumers so attribution of adverse events from clinical care in the context of the study, of which care
guided by PULSAR-REFOCUS principles was but a part would not have been clear.
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Appendix 4

Figure S1: Detailed CONSORT chart stream-one
Notes. PALS = PULSAR Active Learning Sessions. Invalid data refers to data-based issues in the form of missing data

or invalid responses. Ineligible data refers to participant-based issues that is, the person providing the data did not
meet the eligibility criteria for the study.
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Appendix 5

Details on profile of participants
Table 5.1 Stream-one trial QPR numbers (%) by Intervention Status, gender, age group, step, intervention
status and demographics.
There were no significant differences between the control and intervention groups.

Control Intervention Total
Distribution in specialist care
N 475 467 942
(%) (50 4 0) (49 6) (100)
Distribution in specialist care by Gender1

Female 268 (56 4) 276 (59 1) 544 (57 7)
Male 203 (42 7) 187 (40 0) 390 (41 4)
Not listed 4 (0 8) 4 (0 9) 8 (0 8)
Distribution in specialist care by Age group
17-30 years 104 (22 2) 125 (26 1) 229 (24 3)
30-49 years 243 (51 8) 229 (49 6) 472 (50 1)
50 years and over 122 (26 0) 108 (23 4) 230 (24 4)
Distribution in specialist care by Step Group intervention
Step Group 1 145 (30 5) 300 (64 2) 445 (47 2)
Step Group 2 330 (69 5) 167 (35 8) 497 (52 8)
Distribution in specialist care by Intervention status (Ix)
No Ix 475 (100) 0 (0 0) 475 (50 4)
Yes Ix 0 (0) 467 (100) 467 (49 6)
Distribution in specialist care by Country of birth
Australia 345 (72 6) 345 (73 9) 690 (73 2)
Other2 125 (26 3) 118 (25 3) 243 (25 8)
Not listed 5 (1 1) 4 (0 9) 9 (1 0)
Distribution in specialist care by Year of arrival
After 2000 27 (45 8) 32 (54 2) 59 (6 3)
Between 1981-2000 62 (58 5) 44 (41 5) 106 (11 3)
Before 1980 27 (54 0) 25 (46 0) 52 (5 2)
Not listed 12 (46 2) 14 (53 8) 26 (2 8)
Distribution in specialist care by Main language
English 422 (88 8) 398 (85 2) 820 (87 0)
Other 32 (6 7) 40 (8 6) 72 (7 6)
Both English and Other 14 (2 9) 18 (3 9) 32 (3 4)
Not listed 7 (1 5) 11 (2 4) 18 (1 9)
Distribution in specialist care by Ethnicity (self-identified)
Australian Non-Indigenous 223 (46 9) 237 (64 6) 460 (48 8)
Australian Indigenous 35 (7 4) 45 (12 3) 80 (8 5)
Other 176 (37 1) 167 (45 5) 343 (36 4)
Not listed 41 (8 6) 18 (4 9) 59 (6 3)
Distribution in specialist care by Duration of mental health service use
Mean number of years 4 3 4 0 4 2
Median number of years 1 0 1 0 1 0
Range (years) 0-35 0-35 0-35
No. of people with <1 year at site 190 (40 0) 199 (42 6) 389 (42 3)

Mean number of months for those with <1 year at site 3 1 3 3 3 2
Median number of months for those with <1 year at site 3 3 3

Note. Where cell sizes are less than 5 at any timepoint for a given characteristic, data were pooled to ensure
confidentiality.
1Gender was determined by asking participants: "Which gender do you identify with?" with options being Male, Female,
Other ______
2Included 60 additional ethnic groups

Table 5.2 Stream-two trial QPR numbers (%) by timepoint, gender, age group, step, intervention status and
demographics

Timepoint
T0 T1 T2 Total

Distribution in specialist care by Timepoint
N 71 129 73 273
(%) (26 0) (47 3) (26 7) (100)
Distribution in specialist care by Timepoint and Gender1

Female 46 (64 8) 63 (48 8) 42 (57 5) 151 (55 3)
Male 25 (35 2) 64 (49 6) 31 (42 5) 120 (44)
Other 0 (0 0) 2 (1 6) 0 (0 0) 2 (0 7)
Distribution in specialist care by Timepoint and Age group
17-30 years 26 (36 6) 23 (17 8) 13 (17 8) 62 (22 7)
30-49 years 30 (42 3) 67 (51 9) 35 (48) 132 (48 4)
50 years and over 15 (21 1) 38 (29 5) 24 (32 9) 77 (28 2)
Not listed 0 (0 0) 1 (0 8) 1 (1 4) 2 (0 7)

Distribution in specialist care by Timepoint and Step Group intervention
Step Group 1 71 (100) 60 (46 5) 0 (0 0) 131 (48)
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Step Group 2 0 (0 0) 69 (53 5) 73 (100) 142 (52)
Distribution in specialist care by Timepoint and Intervention status (Ix)
No Ix 71 (100) 69 (53 5) 0 (0 0) 140 (51 3)
Yes Ix 0 (0 0) 60 (46 5) 73 (100) 133 (48 7)
Distribution in specialist care by Country of birth
Australia 49 (69 0) 94 (72 9) 53 (72 6) 196 (71 8)
Other 22 (31 0) 35 (27 1) 20 (27 4) 77 (28 2)

Year of arrival in Australia
After 2000 2 (9 1) 11 (18 3) 2 (10 0) 15 (19 5)

Between 1981-2000 12 (54 5) 14 (23 3) 10 (50 0) 36 (46 8)
Before 1980 6 (27 3) 10 (16 7) 7 (35 0) 23 (29 9)

Not listed 2 (9 1) 25 (41 7) 1 (5 0) 28 (36 4)

Distribution in specialist care by Main language spoken at home
English 60 (84 5) 115 (89 2) 66 (90 4) 241 (88 3)
Other 11 (15 5) 14 (10 9) 7 (9 6) 32 (11 7)
Distribution in specialist care by Ethnicity (self-identified)
Australian Non-Indigenous 38 (53 5) 74 (57 4) 43 (58 9) 155 (56 8)
Australian Indigenous 2 (2 8) 2 (1 6) 2 (2 7) 6 (2 2)
Other 20 (28 2) 50 (38 8) 19 (26) 89 (32 6)
Not listed 11 (15 5) 3 (2 3) 9 (12 3) 23 (8 4)

Other category (multiple responses could be listed)
British (English, Irish, Walsh, Scottish) 1 (5 0) 17 (34 0) 5 (26 3) 23 (25 8)

European (Italian, Greek, Bosnian, Dutch, German) 7 (35 0) 20 (40 0) 5 (26 3) 32 (36 0)

New Zealander/Maori 2 (10 0) 3 (6 0) 4 (21 1) 9 (10 1)
Middle Eastern (Afghan) 2 (10 0) 0 (0 0) 0 (0 0) 2 (2 2)

South East Asian (Burmese, Chinese, Indian,
Cambodian, Sri Lankan, Vietnamese)

8 (16 0) 5 (10 0) 5 (26 3) 18 (20 2)

0 (0 0) 5 (10 0) 0 (0 0) 5 (5 6)

Distribution in specialist care by Duration of mental health service use
Mean number of years 11 0 13 2 13 1 12 6
Median number of years 9 0 11 0 11 0 10 0
Range (years) 1-40 1-33 1-40 1-40
No. of people with <1 year at site 0 0 0 0

Duration of current service use
Mean number of years 4 6 5 8 7 2 5 8

Median number of years 3 0 3 0 4 5 3 0
Range (years) 0-23 1-22 1-32 0-32

No. of people with <1 year at site 1 0 0 1
Median number of months for those with <1 year at site 3 - - 3

Distribution in specialist care by Marital status
Single 48 (67 6) 67 (51 9) 33 (45 2) 148 (54 2)
Married 6 (8 5) 21 (16 3) 16 (21 9) 43 (15 8)
DeFacto 3 (4 2) 8 (6 2) 1 (1 4) 12 (4 4)
Separated 4 (5 6) 15 (11 6) 10 (13 7) 29 (10 6)
Divorced 10 (14 1) 14 (10 9) 10 (13 7) 34 (46 6)
Widowed 0 (0 0) 1 (0 8) 2 (2 7) 3 (4 1)
Other 0 (0 0) 3 (2 3) 1 (1 4) 4 (5 5)
Distribution in specialist care by Child status
Yes 33 (46 5) 64 (49 6) 41 (56 2) 138 (50 5)

No 38 (53 5) 65 (50 4) 32 (43 8) 135 (49 5)
Number of children living at home

0 16 (48 5) 32 (50 0) 16 (39 0) 64 (46 4)
1 11 (33 3) 17 (26 6) 12 (29 3) 40 (29 0)
2 4 (12 2) 10 (15 6) 9 (22 0) 23 (16 7)
3 0 (0 0) 1 (1 6) 3 (7 3) 4 (2 9)
4 1 (3 0) 1 (1 6) 0 (0 0) 2 (1 4)

5-6 1 (3 0) 1 (1 6) 0 (0 0) 2 (1 4)
Not listed 0 (0 0) 2 (3 1) 1 (2 4) 3 (2 2)

Distribution in specialist care by Living situation (multiple responses could be
selected)

Living with parents 16 (22 5) 16 (12 4) 15 (20 5) 47 (17 2)
Living with siblings 4 (5 6) 8 (6 2) 4 (5 5) 16 (5 9)
Living with a partner 7 (9 9) 31 (24 0) 15 (20 5) 53 (19 4)
Living with children 15 (21 1) 26 (20 2) 19 (26 0) 60 (22 0)
Living with friends 4 (5 6) 7 (5 4) 2 (2 7) 13 (4 8)
Living in shared accommodation 5 (7 0) 14 (10 9) 5 (6 8) 24 (8 8)
Living in crisis accommodation 3 (4 2) 3 (2 3) 1 (1 4) 7 (2 6)
Living in support housing 8 (11 3) 11 (8 5) 9 (12 3) 28 (10 3)
Living alone 23 (32 4) 30 (23 3) 20 (27 4) 73 (26 7)
Homeless 3 (4 2) 3 (2 3) 0 (0 0) 6 (2 2)
Other 4 (5 6) 10 (7 8) 1 (1 4) 15 (5 5)
Distribution in specialist care by Education level
None 0 (0 0) 0 (0 0) 1 (1 4) 1 (0 4)
Primary school 2 (2 8) 4 (3 1) 0 (0 0) 6 (2 2)

Secondary school ( yr 10) 25 (35 2) 39 (27 9) 21 (28 8) 85 (31 1)

Secondary school (yr 11) 12 (16 9) 30 (23 3) 14 (19 2) 56 (20 5)
Secondary school (yr 12) 27 (38 0) 56 (43 4) 37 (50 7) 120 (44 0)
Not listed 5 (7 0) 0 (0 0) 0 (0 0) 5 (1 8)
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Distribution in specialist care by Highest qualification
Certificate I 2 (2 8) 1 (0 8) 1 (1 4) 4 (1 5)
Certificate II 3 (4 2) 6 (4 7) 4 (5 5) 13 (4 8)
Certificate III 15 (21 1) 19 (14 7) 13 (17 8) 47 (17 2)
Certificate IV 7 (9 9) 15 (11 6) 10 (13 7) 32 (11 7)
Diploma 9 (12 7) 11 (8 5) 10 (13 7) 30 (11 0)
Advanced Diploma 1 (1 4) 1 (0 8) 1 (1 4) 3 (1 1)
Associate Degree 0 (0 0) 1 (0 8) 0 (0 0) 1 (0 4)
Bachelor Degree 1 (1 4) 13 (10 1) 7 (9 6) 21 (7 7)
Bachelor Honours Degree 0 (0 0) 3 (2 3) 1 (1 4) 4 (1 5)
Graduate Diploma 0 (0 0) 2 (1 6) 2 (2 7) 4 (1 5)
Masters (research) 0 (0 0) 1 (0 8) 0 (0 0) 1 (0 4)
Masters (coursework) 1 (1 4) 3 (2 3) 1 (1 4) 5 (1 8)
Doctoral 1 (1 4) 1 (0 8) 0 (0 0) 2 (0 7)
Other 3 (2 8) 11 (8 5) 4 (5 5) 18 (6 6)
Not listed 28 (39 4) 41 (31 8) 19 (26 0) 85 (31 1)

Note. Where cell sizes are less than 5 at any timepoint for a given characteristic, data were pooled to ensure
confidentiality.
1Gender was determined by asking participants: "Which gender do you identify with?" with options being Male, Female,
Other.

Table 5.3 Stream-two trial QPR numbers (%) by Intervention Status, gender, age group, step, intervention

status and demographics.
There were no significant differences between the control and intervention groups.

Control Intervention Total
Distribution in specialist care
N 140 133 273
(%) (51 3) (48 7) (100)
Distribution in specialist care by Gender1

Female 80 (57 1) 71 (53 4) 151 (55 3)
Male 59 (42 1) 61 (45 9) 120 (44)
Not listed 1 (0 7) 1 (0 8) 2 (0 7)
Distribution in specialist care by Age group
17-30 years 35 (25 0) 27 (20 3) 62 (22 7)
30-49 years 65 (46 4) 67 (50 4) 132 (48 4)
50 years and over 39 (27 9) 38 (28 6) 77 (28 2)
Not listed 1 (0 7) 1 (0 8) 2 (0 7)
Distribution in specialist care by Step Group intervention
Step Group 1 71 (50 7) 60 (45 1) 131 (48 0)
Step Group 2 69 (49 3) 73 (54 9) 142 (52 0)
Distribution in specialist care by Intervention status (Ix)
No Ix 140 (100) 0 (0 0) 140 (50 4)
Yes Ix 0 (0 0) 133 (100) 133 (49 6)
Distribution in specialist care by Country of birth
Australia 98 (70 0) 98 (73 7) 196 (71 8)
Other2 42 (30 0) 35 (26 3) 77 (28 2)

Year of arrival in Australia
After 2000 8 (19 0) 7 (20 0) 15 (19 5)

Between 1981-2000 20 (47 6) 16 (45 7) 36 (46 8)
Before 1980 12 (28 6) 11 (31 4) 23 (29 9)

Not listed 2 (4 8) 1 (2 9) 3 (3 9)
Distribution in specialist care by Main language
English 124 (88 6) 117 (88 0) 241 (88 3)
Other 16 (11 4) 16 (12 0) 32 (11 7)
Distribution in specialist care by Ethnicity (self-identified)
Australian Indigenous 2 (1 4) 4 (3 0) 6 (2 2)
Australian Non-Indigenous 77 (55 0) 78 (58 6) 155 (56 8)
Other 54 (38 6) 35 (26 3) 89 (32 6)
Not listed 7 (5 0) 16 (12 0) 23 (8 4)

Other category (multiple responses could be listed)
British (English, Irish, Walsh, Scottish) 13 (24 1) 10 (28 6) 23 (25 8)

European (Italian, Greek, Bosnian, Dutch, German) 22 (40 7) 10 (28 6) 32 (36 0)
New Zealander/Maori 4 (7 4) 5 (14 3) 9 (10 1)

Middle Eastern (Afghan) 2 (3 7) 0 (0 0) 2 (2 2)
South East Asian (Burmese, Chinese, Indian, Cambodian, Sri Lankan, Vietnamese) 13 (24 1) 10 (28 6) 23 (25 8)

0 (0 0) 0 (0 0) 0 (0 0)
Distribution in specialist care by Duration of mental health service use
Mean number of years 13 1 12 0 12 6
Median number of years 10 0 10 0 10 0
Range (years) 1-40 1-40 1-40
No. of people with <1 year at site10 (28 6) 0 0 0

Duration of current service use
Mean number of years 5 2 6 5 5 8

Median number of years 3 0 4 0 3 0
Range (years) 0-23 1-32 0-32

No. of people with <1 year at site 1 0 1
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Number of months for those with <1 year at site 3 - 3
Distribution in specialist care by Marital status
Single 77 (55 0) 71 (53 4) 148 (54 2)
Married 20 (14 3) 23 (17 3) 43 (15 8)
DeFacto 10 (7 1) 2 (1 5) 12 (4 4)
Separated 15 (10 7) 14 (10 5) 29 (10 6)
Divorced 17 (12 1) 17 (12 8) 34 (12 5)
Widowed 0 (0 0) 3 (2 3) 3 (1 1)

Other 1 (0 7) 3 (2 3) 4 (1 5)
Distribution in specialist care by Child status
Yes 76 (54 3) 62 (46 6) 138 (50 5)
No 64 (45 7) 71 (53 4) 135 (49 5)

Number of children living at home

0 39 (51 3) 25 (40 3) 64 (46 4)

1 11 (14 5) 21 (33 9) 32 (23 2)

2 12 (15 8) 11 (17 7) 23 (16 7)

3 2 (2 6) 3 (4 8) 5 (3 6)

4 2 (2 6) 0 (0 0) 2 (1 4)

5-6 1 (1 3) 0 (0 0) 1 (0 7)
Not listed 37 (48 7) 2 (3 2) 39 (28 2)

Distribution in specialist care by Living situation (multiple responses could be
selected)
Living with parents 21 (15 0) 26 (19 5) 47 (17 2)
Living with siblings 8 (5 7) 8 (6 0) 16 (5 9)
Living with a partner 29 (20 7) 24 (18 0) 53 (19 4)
Living with children 31 (22 1) 29 (21 8) 60 (22 0)
Living with friends 6 (4 3) 7 (5 3) 13 (4 8)
Living in shared accommodation 12 (8 6) 12 (9 0) 24 (8 8)
Living in crisis accommodation 6 (4 3) 1 (0 8) 7 (2 6)
Living in support housing 12 (8 6) 16 (12 0) 28 (10 3)
Living alone 38 (27 1) 35 (12 8) 73 (26 7)
Homeless 4 (2 9) 2 (1 5) 6 (2 2)
Other 12 (8 6) 3 (2 3) 15 (5 5)
Distribution in specialist care by Education level
None 0 (0 0) 1 (0 8) 1 (0 4)
Primary school 4 (2 9) 2 (1 5) 6 (2 2)
Secondary school ( yr 10) 46 (32 9) 39 (29 3) 85 (31 1)
Secondary school (yr 11) 30 (21 4) 26 (19 5) 56 (42 1)
Secondary school (yr 12) 55 (39 3) 65 (48 9) 120 (44 0)
Not listed 5 (3 6) 0 (0 0) 5 (1 8)
Distribution in specialist care by Highest qualification
Certificate I 2 (1 4) 2 (1 5) 4 (1 5)
Certificate II 7 (5 0) 6 (4 5) 13 (4 8)
Certificate III 26 (18 6) 21 (15 8) 47 (17 2)
Certificate IV 14 (10 0) 18 (13 5) 32 (11 7)
Diploma 18 (12 9) 12 (9 0) 30 (11 0)
Advanced Diploma 1 (0 7) 2 (1 5) 3 (1 1)
Associate Degree 0 (0 0) 1 (0 8) 1 (0 4)
Bachelor Degree 8 (5 7) 13 (9 8) 21 (7 7)
Bachelor Honours Degree 1 (0 7) 3 (2 3) 4 (1 5)
Graduate Diploma 2 (1 4) 2 (1 5) 4 (1 5)
Masters (research) 1 (0 7) 0 (0 0) 1 (0 4)
Masters (coursework) 2 (1 4) 3 (2 3) 5 (1 8)
Doctoral 1 (0 7) 1 (0 8) 2 (0 7)
Other 9 (6 4) 9 (6 8) 18 (6 6)
Not listed 48 (34 3) 40 (30 1) 88 (32 2)

Note. Where cell sizes are less than 5 at any timepoint for a given characteristic, data were pooled to ensure
confidentiality.
1Gender was determined by asking participants: "Which gender do you identify with?" with options being Male, Female,
Other.

Appendix 6

Stream Two Blindness findings

Process and findings
At the end of each PULSAR stream-two interview, the interviewer recorded if they thought the participant had come
from a site that had received the intervention in year one (step-one) or year two (step-two). Interviewers were required
to make a guess if they had no thought about the site intervention status. The null hypothesis here is that the observed
proportion of correct guesses is 0 5 (i.e. half-and-half). Binomial probability theory tells us the probability of a type 1
error (the incorrect rejection of a true null hypothesis), which is shown in Table 1.
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Table 6 Accuracy of interviewer guesses regarding study site in stream-two
Number of interviews Correct guess

(number)
Correct guess (%) Probability of Type 1 error:

p value

T0 74 49 66 2% 0 004

T1 45 17 37 8% 0 964

T2 74 41 55 4% 0 208

At the first timepoint T0, the proportion of interviewers correctly guessing the intervention allocation at sites
(66 2%) was significant, with p-value<0 01. On review of these results during the study the team considered they may
have been influenced by the non-random order of selection options, with interviewers possibly being more likely to tick
the first box (which was consistently the correct option). So for the later timepoints T1 and T2, the options for
interviewers to select were randomised. At both of these timepoints, the proportion of interviewers correctly guessing
the intervention allocation at sites was no different to chance (T1 was 37 8%, p-value>0 9; T2 was 55 4%, p-value>0 2).

Summary and conclusions
Assessment of blindness for stream-two interviews indicated that at T0, the proportion of interviewers correctly
guessing site intervention allocation (66 2%) was significant, p<0 01. This result was possibly influenced by non-
random ordering of selection options and as options were randomised for T1 and T2, the proportion interviewers correct
guessing of site intervention allocation was no different from chance (T1: 37 8%, p>0 9; T2: 55 4%, p>0 2). We
conclude it is unlikely through the course of the project that interview bias would represent a significant bias to findings.

Appendix 7

Main model building for stream-one QPR outcome
The model building process is shown in models 1.1 to 1.4, where model 1.4 is the final main model referred to in the
manuscript. All models below have the cluster variable specified as random. Model building begins with fixed factors
of timepoint and intervention status in Model 1.1. Then in model 1.2, fixed effects of sex and age group are added. Then
in model 1.3, added is the fixed effect variable for sector (PMHS; MHCSS). Finally, model 1.5 has same variables as

able.

Model 1.1 Stream-one QPR mixed model with fixed factors of timepoint and intervention status, and clusters as
random.
Number of obs=942.
*** p<0 01, ** p<0 05, * p<0 1

b se z p value ll ul

Timepoint
T1 -3 59 1 13 -3 17 002*** -5 81 -1 37
T2 -4 78 1 60 -2 99 003*** -7 92 -1 65

Intervention status
yes 4 15 1 54 2 69 007*** 1 13 7 18

Model Adjusted QPR means
Model adj. QPR mean Std.Err. [95%Conf. Interval]

Timepoint
T0 57 14 1 25 54 70 59 58
T1 53 55 1 34 50 92 56 18
T2 52 35 1 39 49 63 55 07

Intervention status*
0 52 25 1 46 49 37 55 12
1 56 40 1 25 53 95 58 84

*The mean difference between treatment and control groups was 4 2 (95% Confidence interval: 1 1 7 2).

Model 1.2. Stream-one QPR mixed model with fixed factors of sex, age-group, time and intervention status, and
clusters as random.
Number of obs= 942.
*** p<0 01, ** p<0 05, * p<0 1.

b se z p value ll ul

Sex
Female - 86 1 05 -0 82 0 414 -2 92 1 20

Age group
2 - 88 86 -1 02 0 308 -2 56 0 81
3 -3 40 93 -3 67 0 001*** -5 21 -1 58

Timepoint
T1 -3 20 1 07 -2 99 0 003*** -5 29 -1 11
T2 -4 19 1 56 -2 69 0 007*** -7 25 -1 14

Intervention status
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Yes 3 74 1 56 2 36 0 018** 63 6 85

Model adjusted QPR means
QPR mean Std.Err. [95%Conf. Interval]

Sex
Male 54 82 1 29 52 29 57 35

Female 53 96 1 25 51 51 56 41
Age group

1 55 60 1 12 53 40 57 80
2 54 72 1 22 52 34 57 10
3 52 20 1 50 49 26 55 15

Timepoint
0 56 82 1 18 54 52 59 13
1 53 63 1 38 50 93 56 33
2 52 63 1 47 49 74 55 52

Intervention status*
0 52 47 1 53 49 46 55 47
1 56 20 1 25 53 75 58 66

*The mean difference between treatment and control groups was 3 7 (95% Confidence interval: 0.7 6 8).

Model 1.3. Stream-one QPR mixed model with fixed factors of sector, sex, age-group, time and intervention
status, and clusters as random.
Number of obs=942.
*** p<0 01, ** p<0 05, * p<0 1.

b se z p value ll ul

Sex
Female -0 818 1 05 - 78 434 -2 87 1 23

Age group
2 -0 93 0 85 -1 09 274 -2 59 0 74
3 -3 43 0 91 -3 77 0 001*** -5 21 -1 65

Timepoint
T1 -3 20 1 07 -2 99 003*** -5 30 -1 10
T2 -4 18 1 56 -2 67 008*** -7 24 -1 11

Intervention status
Yes 3 72 1 64 2 27 023** 0 51 6 92

Sector
2 -1 71 2 12 -0 81 418 -5 87 2 44

Model adjusted QPR means
QPR mean Std.Err. [95%Conf. Interval]

Sex
1 54 85 1 35 52 20 57 49
2 54 03 1 22 51 63 56 42

Age group
1 55 68 1 13 53 46 57 90
2 54 75 1 24 52 31 57 19
3 52 25 1 48 49 35 55 15

Timepoint
0 56 87 1 203 54 51 59 23
1 53 67 1 42 50 885 56 45
2 52 69 1 44 49 87 55 51

Intervention status
0 52 53 1 57 49 45 55 60
1 56 24 1 26 53 77 58 72

Sector
1 55 04 1 74 51 63 58 45
2 53 39 1 23 50 91 55 75

*The mean difference between treatment and control groups was 3 7 (95% Confidence interval: 0 5 6 9).

Model 1.4. Stream-one QPR mixed model with fixed factors of sector, step-group, sex, age-group, time and
intervention status, and clusters as random.
Number of obs=942.
*** p<0 01, ** p<0 05, * p<0 1.

b se z p value ll ul

Sex
Female -0 81 1 04 -0 79 431 -2 84 1 21

Age group
2 -0 94 0 88 -1 07 285 -2 65 0 78
3 -3 4 0 91 -3 78 0 001*** -5 22 -1 66

Timepoint
T1 -3 22 1 02 -3 16 002*** -5 22 -1 22
T2 -4 22 1 50 -2 82 005*** -7 15 -1 29
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b se z p value ll ul

Intervention status
Yes 3 76 1 31 2 87 004*** 1 20 6 33

Sector
2 -1 72 2 12 -0 81 418 -5 87 2 43

Step group
2 0 15 2 08 0 07 943 -3 93 4 22

Model adjusted QPR means
QPR mean Std.Err. [95%Conf. Interval]

Sex
1 54 85 1 36 52 18 57 51
2 54 03 1 23 51 63 56 44

Age Group
1 55 69 1 17 53 39 57 99
2 54 75 1 25 52 31 57 20
3 52 25 1 48 49 34 55 16

Timepoint
0 56 89 1 25 54 45 59 34
1 53 67 1 43 50 86 56 48
2 52 67 1 38 49 97 55 37

Intervention status
0 52 51 1 46 49 65 55 37
1 56 27 1 23 53 87 58 67

Sector
1 55 05 1 75 51 62 58 47
2 53 33 1 24 50 91 55 75

Step
1 54 29 1 42 51 52 57 07
2 54 44 1 69 51 12 57 76

*The mean difference between treatment and control groups was 3 7 (95% Confidence interval: 0 5 6 8).

Appendix 8

Interaction term model for stream-one QPR outcome
The model building process is shown in models 1.5 to 1.8, where model 1.8 is the final interaction term model referred
to in the manuscript. All models below have the cluster variable specified as random. Reference groups in models can
be arbitrary, and were selected based on the lowest QPR means at the specified timepoint. In Appendix 12 are same

models but with the first group as the reference. Model building begins with the interaction item of time and
intervention status in Model 1.5. Then in model 1.6, fixed effects of sex and age group are added. Then in model 1.7,

added is the fixed effect variable for sector (PMHS; MHCSS). Finally, model 1.8 has same variables as model 1.7 plus

Model 1.5. Stream-one QPR has interaction item of time and intervention status.

Number of obs=942.

Model adjusted QPR means
Model adjusted statistics

Timepoint Intervention QPR raw data mean QPR mean 95% CI

T0 No 54·7 55·1 52·7 57·5

T1 No 51 5 51·5* 48·2 54·8

Yes 55 3 55·6* 52·9 58·4

T2 Yes 53 9 54·4 52·1 56·8

*The mean difference between treatment and control groups at year 1 was 4 2 (95% Confidence interval: 1 1 7 2).

Model 1.6. Stream-one QPR has interaction item of time and intervention status, and fixed variables of age-

group (<30; 30-49; 50 years and over) and sex (Male/Female).

Number of obs=942
Coefficient Robust Std Err. P>|z| 95% CI

Sex
Male Reference

Timepoint Intervention Coefficient Robust Std Err. P>|z| 95% CI

T0 No 3 59 1 13 0 002 1 37 5 81
T1 No Reference

T1 Yes 4 15 1 54 0 007 1 13 7 18

T2 Yes 2 96 1 39 0 030 0 24 5 68
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Female -0 86 1 05 0 41 -2 92 1 20
Age Category

17-29 Reference

30-49 -0 88 0 86 0 31 -2 56 0 81

50-75 -3 39 0 92 <0 001 -5 21 -1 58
Timepoint Intervention
T0 No 3 20 1 07 0 003 1 10 5 29
T1 No Reference
T1 Yes 3 74 1 59 0 02 0 63 6 85
T2 Yes 2 74 1 35 0 04 0 09 5 34

Model adjusted QPR means
Model adjusted statistics

Timepoint Intervention QPR raw data mean QPR mean 95% CI

T0 No 54·7 55·0 52·6 57·3

T1 No 51 5 51·8* 48·4 55·2

Yes 55 3 55·5* 52·7 58·3

T2 Yes 53 9 54·5 52·1 56·9

* The mean difference between treatment and control groups at year 1 was 3 7 (95% Confidence interval: 0 6
6 8).

Model 1.7. Stream-one QPR Model has same variables as Model 1.6 plus sector (PMHS; MHCSS) as fixed.
Number of obs=942

Coefficient
Robust Std
Err.

P>|z| 95% CI

Sex
Male (reference)

Female -0 76 1 05 0 47 -2 81 1 29

Age Category
17-29 (reference)

30-49 -0 90 0 84 0 28 -2 55 0 75
50-75 -3 37 0 91 0 00 -5 15 -1 59

Timepoint Intervention Sector
T0 No PMHS 3 56 1 47 0 02 0 68 6 43
T0 No MHCSS 2 58 2 65 0 33 -2 61 7 78
T1 No PMHS (reference)
T1 No MHCSS 0 03 3 23 0 99 -6 30 6 35
T1 Yes PMHS 3 99 2 23 0 07 -0 38 8 37
T1 Yes MHCSS 3 33 2 64 0 31 -1 85 8 51
T2 Yes PMHS 4 30 1 85 0 02 0 67 7 93
T2 Yes MHCSS 0 32 2 89 0 91 -5 35 5 98

Model adjusted QPR means
Model adjusted statistics

Sector Timepoint Intervention QPR raw data
mean

QPR mean 95% CI

PMHS T0 No 55·0 55·4 51·6 59·2

T1 No 51·1 51·8 47·0 56·7

Yes 55·4 55·8 51·4 60·2

T2 Yes 55 1 56·1 53·0 59·2

MHCSS T0 No 54·3 54·4 52·6 56·3

T1 No 52 3 51·9 47·8 55·9

Yes 54 8 55·2 53·3 57·1

T2 Yes 52·1 52·2 49·2 55·1

Model 1.8. Stream-one QPR
also examined interactions between four variables (sector, step, time and intervention).
Number of obs=942

Coefficient
Robust Std
Err.

P>|z| 95% CI

Sex
Male (reference)

Female -0 76 1 06 0 47 -2 85 1 32

Age Category
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17-29 (reference)
30-49 -0 87 0 87 0 32 -2 56 0 83

50-75 -3 37 0 94 0 00 -5 22 -1 52

Timepoint Intervention Step
Group

Sector

T0 No 1 PMHSPMHS 5 83 3 40 0 09 -0 84 12 49
T0 No 2 PMHS 2 36 1 50 0 12 -0 58 5 30
T1 No 2 PMHS (reference)
T1 Yes 1 PMHS 5 02 4 21 0 23 -3 23 13 27
T2 Yes 1 PMHS 4 48 4 37 0 31 -4 09 13 04
T2 Yes 2 PMHS 4 92 1 65 0 00 1 68 8 16
T0 No 1 MHCSS 1 99 3 32 0 55 -4 52 8 50
T0 No 2 MHCSS 4 14 3 39 0 22 -2 50 10 78
T1 No 2 MHCSS 1 29 4 11 0 76 -6 77 9 34
T1 Yes 1 MHCSS 3 11 3 23 0 34 -3 22 9 43
T2 Yes 1 MHCSS -0 29 3 16 0 93 -6 47 5 90
T2 Yes 2 MHCSS 1 94 4 20 0 65 -6 29 10 17

Model adjusted QPR means

Sector Timepoint Step
group

Intervention QPR raw
data mean

QPR
mean

95% CI Pre/post intervention diff.
*Significant

PMHS T0 1 No 57·1 57·2 54·6 59·7

T1 1 Yes 55·4 56·4 50·9 61·8 -0 8 (z-score=0 5, p=0 64)

T2 1 Yes 54·8 55·8 49·9 61·7

PMHS T0 2 No 53·0 53·7 47·3 60·1

T1 2 No 51·1 51·3 45·2 57·5

T2 2 Yes 55 4 56·2 53·0 59·5 4 9 (z-score=3 0, p=0 003)*

MHCSS T0 1 No 53·3 53·3 51·0 55·6

T1 1 Yes 54·8 54·4 52·7 56·2 1 1 (z-score=2 7, p=0 006)*

T2 1 Yes 51·3 51·0 50·0 52·0

MHCSS T0 2 No 55·1 55·5 53·0 58·0

T1 2 No 52·3 52·6 47·4 57·8

T2 2 Yes 52 7 53·2 47·8 58·7 0 7 (z-score=1 22, p=0 22)

Appendix 9

Perceived need for care findings

Instrumentation
The Perceived Need for Care Questionnaire is an interviewer administered questionnaire that in the form here used
classifies seven forms of need:

1. Information about mental illness, its treatments and available services. (Information)
2. Medicine or tablets. (Medicines)
3. Counselling or talking therapy. (Counselling)

4. Practical issues such as housing or money issues. (Practical)
5. Help to improve the ability to work or use time in other ways. (Time use)

6. Help to improve the ability to look after themselves in their home. (Self-care)
7. Help to meet people for support and company (Company)
Through a branching conversationally styled question structure these needs are identified as judged by the participant to

fall into four perceived need categories: no need, unmet need, partially met need, or met need.

Hypotheses
Here we examine three hypotheses, H1-H3: H 1: People in intervention as an outcome of more comprehensive
assessment would identify more needs: H 2: People in intervention would be more likely to identify needs where
present as met and less likely to identify them as unmet. H 3: H 2 would apply especially in more personal recovery
than clinical goals areas, so here items 4-7.

Results
Table 9 Need Categories assessed with the Perceived Need for Care Questionnaire as associated with

intrervention status
Perceived Need
category

PULSAR-
REFOCUS
Intervention
status

No
need
(a)

Unmet
need (b)

Partially
met need
(c)

Met
need
(d)

Proportion of all
needs met
(d/(b+c+d)

Proportion of all
needs unmet
b/(b+c+d)

1 Information Control 22 14 35 66 57 4% 12%
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Intervention 10 23 26 66 57 4% 20%

2 Medicines Control 6 0 26 105 80 2% 0%

Intervention 2 4 17 100 82 6% 3%

3 Counselling Control 11 13 38 75 59 5% 10%

Intervention 11 12 41 61 53 5% 11%

4 Practical Control 50 35 18 34 39 1% 40%

Intervention 42 32 15 41 46 6% 36%

5 Time use Control 48 38 14 35 40 2% 44%

Intervention 41 31 13 42 48 8% 36%

6 Self-care Control 56 32 13 38 45 8% 39%

Intervention 42 29 13 42 50 0% 35%

7 Company Control 38 34 16 46 47 9% 35%

Intervention 37 26 23 39 44 3% 30%

Here, given the categorical nature of the data, smaller sample sizes than for primary outcome variables, and without
expectation of this part of the study being fully powered, we have kept statistical analyses very simple.
H 1 - People in intervention as an outcome of better assessment would identify more needs: Here we find people in the
in intervention group identified a perceived need in 696 of 881 invitations to do so 79% while among control
participants this proportion was 725/956 or 76%. A two sample test of proportions result gives a z-statistic = -1 54,
p=0 0622, so in the marginal significance range of 0 05-0 10.
H 2 - People in intervention would be more likely to identify needs where present as met and less likely to identify these
as unmet. Here, comparisons favour the intervention 8:5 with one tie. In 13 items, 8 favouring the intervention will
occur by chance with a probability of 0 157 i.e. p=0 157 so here the probability of type I error in relation to the
proposition that more needs will be identified in intervention group participants is 0 157 (here p>0 10 NS).
H 3: H 2 would apply especially in more personal recovery than clinical goals areas, so here items 4-7. Here
comparisons favour the intervention 7:1. In 8 items, 7 favouring the intervention will occur by chance with a probability
of 0 031. So here the p-value is 0 031 i.e. probability of type I error is 0 031 (here p< 0 05).

While noting the limitations of the analyses, two of the three hypotheses receive some support, one with p<0 05 and
another with 0 05 < p < 0 1 while the third is favoured in terms of direction of findings, though not significantly so.
Considered in the context of the overall set of measures we would rate the PNCQ findings as overall favourable for the
intervention condition over controls.

Appendix 10

Stream-two models of the QPR
Model 2.1 Stream-two QPR mixed model with fixed factors of time and intervention status, and clusters as
random.
Number of obs=269.

b se z p value [95%Conf. Interval]

Timepoint
T1 -0 50 2 79 -0 18 0 86 -5 95 4 96
T2 -2 74 3 94 -0 70 0 49 -10 45 4 98

Intervention status
1 2 446 2 90 0 84 0 40 -3 23 8 12

Model Adjusted QPR means
QPR mean Std.Err. [95%Conf. Interval]

Timepoint
T0 54 50 1 44 51 68 57 31
T1 54 00 1 47 51 12 56 88
T2 51 76 2 77 46 33 57 18

Intervention status
0 52 34 2 29 47 84 56 83
1 54 78 0 93 52 96 56 60

Model 2.2 Stream-two QPR mixed model with fixed factors of sex, age-group, time and intervention status, and
clusters as random.
Number of obs=265.

b se z p value [95%Conf. Interval]
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Sex
Female -2 66 1 82 -1 47 0 143 -6 22 0 90

Age group
30-49 years 0 98 1 79 0 55 0 585 -2 53 4 49

50 years and over -3 01 2 11 -1 43 0 153 -7 14 1 12
Timepoint

T1 -0 88 2 75 -0 32 0 749 -6 26 4 51
T2 -2 64 3 93 -0 67 0 502 -10 34 5 06

Intervention status
1 2 52 2 74 0 92 0 356 -2 84 7 88

Model Adjusted QPR means
Margin Std.Err. [95%Conf. Interval]

Sex
Male 55 00 0 83 53 34 56 61

Female 52 32 1 65 49 08 55 56
Age group

17-30 years 53 84 1 64 50 62 57 07
30-49 years 54 82 1 18 52 51 57 13

50 years and over 50 83 1 61 47 68 53 99
Timepoint

T0 54 60 1 39 51 88 57 34
T1 53 72 1 51 50 76 56 68
T2 51 96 2 79 46 49 57 43

Intervention status or
sector

0 52 25 2 18 47 97 56 54
1 54 78 0 96 52 90 56 65

Model 2.3 Stream-two QPR mixed model with fixed factors of sector, sex, age-group, time and intervention
status, and clusters as random.
Number of obs=265.

b se z p value [95%Conf. Interval]

Sex
Female -2 68 1 94 -1 38 168 -6 49 1 13

Age group
30-49 years 99 1 78 55 58 -2 50 4 48

50 years and over -2 99 2 13 -1 41 16 -7 16 1 18
Timepoint

T1 - 88 2 80 - 32 75 -6 37 4 61
T2 -2 67 4 15 - 64 52 -10 81 5 47

Intervention status
1 2 54 2 88 88 37 -3 09 8 18

Sector
2 23 2 07 11 91 -3 83 4 28

Model Adjusted QPR means
QPR mean Std.Err. [95%Conf. Interval]

Sex
Male 55 00 81 53 40 56 57

Female 52 31 1 74 49 00 55 71
Age group

17-30 years 53 83 1 67 50 55 57 11
30-49 years 54 82 1 20 52 47 57 17

50 years and over 50 84 1 59 47 73 53 95
Timepoint

T0 54 61 1 45 51 77 57 45
T1 53 73 1 49 50 81 56 64
T2 52 00 3 00 46 19 57 60

Intervention status
0 52 24 2 27 48 00 56 69
1 54 79 97 53 00 56 70

Sector
1 53 38 1 82 49 81 57 00
2 53 61 67 53 00 54 92

Model 2.4 Stream-two QPR mixed model with fixed factors of sector, step-group, sex, age-group, time and
intervention status, and clusters as random.
Number of obs=265.

Step variable omitted due to collinearity == model the same as 2.3
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Appendix 11

Stream-two models of the secondary outcomes
Model 3.1 Stream-two Warrick mixed model with fixed factors of time and intervention status, and clusters as
random.
Number of obs=272.

b se z p value [95%Conf. Interval]

Timepoint
T1 - 94 2 26 - 41 68 -5 37 3 50
T2 -1 84 3 85 - 48 63 -9 39 5 71

Intervention status
1 1 99 2 42 82 41 -2 76 6 74

Model Adjusted means
Warrick mean Std.Err. [95%Conf. Interval]

Timepoint
T0 42 84 1 40 40 08 45 59
T1 41 89729 1 22 39 50 44 30
T2 41 00 2 77 35 57 46 43

Intervention status
0 40 92 1 97 37 07 44 78
1 42 91 99 40 97 44 85

Model 3.2 Stream-two Warrick mixed model with fixed factors of sex, age-group, time and intervention status,
and clusters as random.
Number of obs=268.

b se z p value [95%Conf. Interval]

Sex
Female -2 08 1 271 -1 64 10 -4 57 41

Age group
30-49 years 80 1 14 71 48 -1 43 3 03

50 years and over - 32 1 13 - 28 78 -2 53 1 89
Timepoint

T1 -1 50 2 41 - 62 53 -6 23 3 23
T2 -2 38 4 04 - 59 56 -10 31 5 55

Intervention status
1 2 36 2 48 95 34 -2 50 7 22

Model Adjusted means
Warrick mean Std.Err. [95%Conf. Interval]

Sex
Male 43 05 1 05 41 00 45 10

Female 40 97 1 28 38 47 43 47
Age Group

17-30 years 41 58 1 43 38 77 44 39
30-49 years 42 38 1 21 40 01 44 76

50 years and over 41 26 1 02 39 26 43 26
Timepoint

T0 43 23 1 51 40 27 46 18
T1 41 73 1 29 39 21 44 25
T2 40 85 2 84 35 282 46 42

Intervention status
0 40 73 2 00 36 82 44 64
1 43 092 1 01 41 11 45 07

Model 3.3 Stream-two Warrick mixed model with fixed factors of sector, sex, age-group, time and intervention
status, and clusters as random.
Number of obs=268.

b se z p value [95%Conf. Interval]

Sex
Female -2 1 1 33 -1 58 11 -4 71 51

Age group
30-49 years 815 1 13 72 47 -1 39 3 02

50 years and over - 30 1 17 - 25 80 -2 60 2 00
Timepoint

T1 -1 51 2 46 - 61 54 -6 33 3 31
T2 -2 42 4 15 - 58 56 -10 55 5 72

Intervention status
1 2 39 2 57 93 35 -2 66 7 43

Sector
2 33 2 03 16 87 -3 65 4 31
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Model Adjusted means
Warrick mean Std.Err. [95%Conf. Interval]

Sex
Male 43 06 1 03 41 04 45 07

Female 40 96 1 32 38 37 43 54
Age group

17-30 years 41 57 1 46 38 72 44 41
30-49 years 42 38 1 22 39 99 44 78

50 years and over 41 27 1 02 39 28 43 26
Timepoint

T0 43 24 1 55 40 21 46 28
T1 41 73 1 28 39 23 44 24
T2 40 82 2 90 35 14 46 51

Intervention status
0 40 72 2 05 36 71 44 73
1 43 10 1 03 41 09 45 12

Sector
1 41 74 1 61 38 59 44 89
2 42 07 1 12 39 87 44 27

Model 3.4 Stream-two Warrick mixed model with fixed factors of sector, step-group, sex, age-group, time and
intervention status, and clusters as random.
Number of obs=268.

Step omitted due to collinearity == model the same as 3.3.

Model 4.1 Stream-two INSPIRE_S_score mixed model with fixed factors of time and intervention status, and
clusters as random.
Number of obs=251.

b se z p value [95%Conf. Interval]

Timepoint
T1 -3 09 4 93 - 63 53 -12 76 6 57
T2 -2 65 6 22 - 43 67 -14 84 9 53

Intervention status
1 1 23 5 45 23 82 -9 44 11 91

Model Adjusted means
INSPIRE_S
mean

Std.Err. [95%Conf. Interval]

Timepoint
T0 64 47 3 64 57 33 71 61
T1 61 38 2 74 56 00 66 76
T2 61 82 3 10 55 74 67 90

Intervention status
0 61 74 3 32 55 24 68 25
1 62 98 2 86 57 36 68 59

Model 4.2 Stream-two INSPIRE_S_score mixed model with fixed factors of sex, age-group, time and intervention
status, and clusters as random.
Number of obs=248.

b se z p value [95%Conf. Interval]

Sex
Female -2 61 3 19 - 819 41 -8 86 3 64

Age group
30-49 years 2 19 5 41 40 69 -8 41 12 78

50 years and over 1 30 4 89 26 79 -8 29 10 89
Timepoint

T1 -3 79 4 67 - 81 42 -12 94 5 36
T2 -3 01 6 06 - 50 62 -14 89 8 86

Intervention status
1 1 29 5 36 24 81 -9 21 11 80

Model Adjusted means
INSPIRE_S
mean

Std.Err. [95%Conf. Interval]

Sex
Male 63 88 2 64 58 72 69 05

Female 61 27 1 81 57 72 64 83
Age group

17-30 years 60 97 4 26 52 62 69 31
30-49 years 63 15 2 30 58 65 67 66

50 years and over 62 26 2 10 58 15 66 38
Timepoint
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Model Adjusted means
INSPIRE_S
mean

Std.Err. [95%Conf. Interval]

T0 64 90 3 53 57 99 71 83
T1 61 12 2 72 55 78 66 45
T2 61 89 3 07 55 88 67 90

Intervention status
0 61 75 3 28 55 32 68 17
1 63 04 2 87 57 41 68 67

Model 4.3 Stream-two INSPIRE_S_score mixed model with fixed factors of sector, sex, age-group, time and
intervention status, and clusters as random.
Number of obs=248.

b se z p value [95%Conf. Interval]

Sex
Female -3 49 3 03 -1 15 25 -9 43 2 46

Age group
30-49 years 2 43 5 19 47 64 -7 74 12 61

50 years and over 1 63 4 82 34 73 -7 82 11 09
Timepoint

T1 -4 34 3 44 -1 26 207 -11 08 2 40
T2 -4 21 4 50 - 93 35 -13 04 4 62

Intervention status
1 2 03 4 46 45 65 -6 72 10 78

Sector
2 7 55 2 50 3 02 00 2 66 12 45

Model Adjusted means
INSPIRE_S
mean

Std.Err. [95%Conf. Interval]

Sex
Male 64 37 2 19 60 09 68 66

Female 60 89 1 68 57 60 64 17
Age group

17-30 years 60 74 4 02 52 86 68 63
30-49 years 63 18 2 09 59 24 67 11

50 years and over 62 38 2 02 58 43 66 33
Timepoint

T0 65 46 2 32 60 91 70 01
T1 61 12 2 34 56 53 65 71
T2 61 26 2 68 56 00 66 50

Intervention status
0 61 37 2 54 56 40 66 35
1 63 40 2 51 58 47 68 33

sector
1 59 01 1 21 56 65 61 38
2 66 57 2 19 62 27 70 86

Model 4.4 Stream-two INSPIRE_R_score mixed model with fixed factors of sector, step-group, sex, age-group,
time and intervention status, and clusters as random.
Number of obs=268.

Step omitted due to collinearity == model the same as 4.3.

Model 5.1 Stream-two INSPIRE_R_score mixed model with fixed factors of time and intervention status, and

clusters as random.
Number of obs=263.

b se z p value [95%Conf. Interval]

Timepoint
T1 -1 72 4 09 - 42 67 -9 74 6 30
T2 1 41 5 84 24 81 -10 04 12 86

Intervention status
1 2 82 4 87 58 56 -6 72 12 36

Model Adjusted means
INSPIRE_R
mean

Std. Err. [95%Conf. Interval]

Timepoint
T0 74 14 3 43 21 62 80 87
T1 72 43 2 44 29 70 77 21
T2 75 55 3 06 24 73 81 54

Intervention status
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0 72 31 2 75 26 27 77 71
1 75 14 2 89 25 99 80 80

Model 5.2 Stream-two INSPIRE_R_score mixed model with fixed factors of sex, age-group, time and

intervention status, and clusters as random.
Number of obs=259.

b se z pvalue [95%Conf. Interval]
Sex

Female 78 3 10 25 80 -5 30 6 86
Age group

30-49 years 2 36 5 32 44 66 -8 06 12 78
50 years and over 4 26 5 45 78 43 -6 42 14 95

Timepoint
T1 -2 02 4 19 - 48 63 -10 22 6 19
T2 1 10 5 74 19 85 -10 16 12 36

Intervention status
1 2 45 4 86 50 61 -7 07 11 97

Model Adjusted means
INSPIRE_R
mean

Std. Err. [95%Conf. Interval]

Sex
Male 73 27 2 30 68 77 77 76

Female 74 05 1 93 70 27 77 83
Age Group

17-30 years 71 35 4 41 62 70 80 00
30-49 years 73 71 2 30 69 20 78 21

50 years and over 75 61 2 03 71 63 79 59
Timepoint

T0 74 35 3 33 67 82 80 88
T1 72 33 2 44 67 54 77 12
T2 75 45 3 12 69 33 81 57

Intervention status
0 72 49 2 84 66 91 78 06
1 74 94 2 79 69 47 80 40

Model 5.3 Stream-two INSPIRE_R_score mixed model with fixed factors of sector, sex, age-group, time and
intervention status, and clusters as random.
Number of obs=259.

b se z p value [95%Conf. Interval]

Sex
Female - 20 2 86 - 072 94 -5 81 5 40

Age group
30-49 years 2 47 4 89 50 61 -7 11 12 06

50 years and over 4 74 5 29 90 37 -5 63 15 1
Timepoint

T1 -2 51 2 99 - 84 40 -8 38 3 35
T2 - 44 3 43 - 13 90 -7 16 6 27

Intervention status
1 3 28 3 41 96 33 -3 39 9 97

Sector
2 8 22 1 71 4 8 0 4 87 11 58

Model Adjusted means
INSPIRE_R
mean

Std. Err. [95%Conf. Interval]

Sex
Male 73 76 1 73 42 59 77 16

Female 73 56 1 62 45 40 76 73
Age group

17-30 years 71 12 4 03 17 66 79 02
30-49 years 73 60 1 76 41 78 77 05

50 years and over 75 86 2 06 36 87 79 90
Timepoint

T0 74 95 1 87 40 04 78 62
T1 72 44 1 75 41 42 75 87
T2 74 51 2 46 30 25 79 34

Intervention status
0 72 04 1 97 36 65 75 89
1 75 33 1 86 40 45 78 98

sector
1 70 06 98 71 53 71 99
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Model Adjusted means
INSPIRE_R
mean

Std. Err. [95%Conf. Interval]

2 78 29 1 47 53 12 81 18

Model 5.4 Stream-two INSPIRE_R_score mixed model with fixed factors of sector, step-group, sex, age-group,
time and intervention status, and clusters as random.
Number of obs=259

Step omitted due to collinearity == model the same as 5.3

Appendix 12

Interaction term model for stream-one QPR outcome but with reference category as the first group
Below are identical models as shown in Appendix 8. However, the below models have the first group displaying as the
reference group.
The context was one of typically declining QPR scores in the groups not receiving the intervention, possibly for reasons
of organisational context discussed in the manuscript. While formally speaking, chose of reference categories does not
affect the outcomes when presented as model adjusted means, varying the reference categories is a way to enable
inspection of differences between categories. In the context of the step-wedge design and with declining QPR scores in
non-intervention groups, that T1 non-intervention scor
chose of reference category for inclusion in the manuscript. For completeness we include another set of model
presentations base on T0 reference categories here.

Model 1.5b. Stream-one QPR has interaction item of time and intervention status, and cluster as random.

Number of obs=942

Model 1.6b. Stream-one QPR has interaction item of time and intervention status, and fixed variables of age-

group (<30; 30-49; 50 years and over) and sex (Male/Female) and cluster as random.
Number of obs=942.

Coefficient Robust Std Err. P>|z| 95% CI

Sex
Male Reference

Female -0 86 1 05 0 41 -2 92 1 20

Age Category
17-29 Reference
30-49 -0 88 0 86 0 31 -2 56 0 81

50-75 -3 39 0 92 <0 001 -5 21 -1 58

Timepoint Intervention
T0 No Reference
T1 No -3 20 1 07 0 003 -5 29 -1 10
T1 Yes 0 54 1 26 0 669 -1 93 3 02
T2 Yes -0 46 1 33 0 688 -2 68 1 77

Model 1.7b. Stream-one QPR. Model has same variables as Model 1.6b plus sector (PMHS; MHCSS) as fixed.
Number of obs=942.

Coefficient
Robust Std
Err.

P>|z| 95% CI

Sex
Male (reference)

Female -0 76 1 05 0 47 -2 81 1 29

Age Category
17-29 (reference)

30-49 -0 90 0 84 0 28 -2 55 0 75
50-75 -3 37 0 91 0 00 -5 15 -1 59

Timepoint Intervention Sector
T0 No PMHS reference
T0 No MHCSS -0 97 2 15 0 65 -5 19 3 24
T1 No PMHS -3 56 1 47 0 02 6 43 -0 68

Timepoint Intervention Coefficient Robust Std Err. P>|z| 95% CI

T0 No Reference

T1 No -3 59 1 13 0 002 -5 81 -1 37

T1 Yes 0 56 1 24 0 651 -1 88 3 00
T2 Yes -0 63 1 24 0 618 -3 10 1 84
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T1 No MHCSS -3 53 2 83 0 21 -9 07 2 01
T1 Yes PMHS 0 44 1 89 0 87 -3 26 4 14
T1 Yes MHCSS -0 23 2 14 0 92 -4 01 3 95
T2 Yes PMHS 0 74 1 50 0 62 -2 18 3 67
T2 Yes MHCSS -3 24 2 43 0 18 -8 01 1 53

Model 1.8b. Stream-one QPR.
also examined interactions between four variables (sector, step, time and intervention).
Number of obs=942.

Coefficient
Robust Std
Err.

P>|z| 95% CI

Sex
Male (reference)

Female -0 76 1 06 0 47 -2 85 1 32

Age Category
17-29 (reference)

30-49 -0 87 0 87 0 32 -2 56 0 83
50-75 -3 37 0 94 0 00 -5 22 -1 52

Timepoint Intervention Step
Group

Sector

T0 No 1 PMHS reference
T0 No 2 PMHS -3 47 3 50 0 33 -10 38 3 46
T1 No 2 PMHS -5 83 3 40 0 09 -12 49 0 84

T1 Yes 1 PMHS -0 81 1 70 0 63 -4 14 2 53
T2 Yes 1 PMHS -1 35 1 76 0 44 -4 81 2 11
T2 Yes 2 PMHS -0 91 2 11 0 67 -5 05 3 24
T0 No 1 MHCSS -3 84 1 75 0 03 -7 27 -0 41
T0 No 2 MHCSS -1 68 1 82 0 36 -5 27 1 90
T1 No 2 MHCSS -4 54 2 94 0 12 -10 31 1 23
T1 Yes 1 MHCSS -2 72 1 59 0 09 -5 84 0 40
T2 Yes 1 MHCSS -6 12 1 42 <0 001 -8 89 -3 34
T2 Yes 2 MHCSS -3 89 3 09 0 21 -9 95 2 16
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This project was undertaken through Monash University.

Background: Recovery-oriented practice promotes individual strengths and

recovery potential. even in the context of ongoing symptoms. PULSAR, adapting adapted the UK-

developed REFOCUS recovery-oriented staff intervention for Australian use,use in Australia across

sectors. This study aimed to establish whether consumers accessing specialist mental health services

where staff hadservices who received the REFOCUS-PULSAR intervention showedreported

increased personal recovery compared to consumers who did not.

Methods: of non-The intervention serviceswas implemented within a.

Methods: A pragmatic two-step complete stepped-wedge randomised controlled trial at 18 sites

grouped into 14 clusters across Public Mental Health Services (PMHS) and Mental Health

Community Support Services (MHCSS). Staff training was refined between step-one and step-two.

The primary (stream-one)The primary outcome measure was the Questionnaire about the Process of

Recovery (QPR) with cross-sectional data collected across three time-points. Stream-two, with two

data-collection points, included five outcome-measures and five experience-measures. This trial is

registered with ANZCTR, number ACTRN12614000957695.

Findings: Half of the available staff were trained (190), with substantial staff turnover across the

three organisations (27-47%). Between 2014 and 2017, 942 stream-one consumer participants were

recruited over three time-points (T0: 301; T1: 334; T2: 307) with 273 stream-two participants

recruited at intervention-related time-points. (baseline: 140, follow-up: 133). The main mixed.

Mixed-effects modelmodelling showed a small significant overall positive intervention stream-one

effect of 3 7 (95% Confidence interval: (p<0.5 6 8). Examining interactions, the·05); mean

difference between intervention and control groups at year-one also 1 was 3 7 (95% Confidence

interval: 0 6 6 8); findings were strongest for PMHS step-two. Stream-two findings of small effects,

typically below study power threshold, favoured4 2 (95% Confidence interval: 1 1 7 2). Pooled

data show the year 1 non-intervention clusters mean decreasing 3-4 points compared to baseline, then

improving back to baseline in year 2 once all clusters had received the intervention condition for all

but one measure. . Clusters receiving the intervention in year 1 did not exhibit this decrease. PMHS

findings were similar to the overall result, whereas the MHCSS mean remained low in year two in

the context of major organisational and commissioning changes.
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Interpretation: The fully developed REFOCUS-PULSAR intervention showed modest but distinct

effectivenesswas effective in promoting recovery-oriented practice across sectors. over 1-year, and 2-

year sustainability was suggested in PMHS.

Funding: Victorian Government Mental Illness Research Fund.

Key words: Recovery, Recovery-oriented practice, Specialist mental health services, Mental Health,

Training, Psychiatry, Cluster Randomised Controlled Trial, Pragmatic trial, Health services research,

Complex intervention, Questionnaire about the Process of Recovery (QPR).

Evidence before the study

Searching PsycINFO, Medline and CINAHL, without language restrictions, for articles published in

English between 1 January 2007 and 31 July 2017, given the development and evaluation of

approaches to implementing recovery-oriented practices is relatively recent. The search January 2018,

with a strategy included the following search terms:

Health Services/ ,combining Boolean

key-term operators of: recovery-oriented practice; community mental health services;

implementation; and staff training, then identification of further relevant articles from reference lists

of key papers, author searches and citation searches in Google Scholar. We selected articles if they

were set in community mental health services and included data related to staff views, staff-related

outcomes or consumer-related outcomes in the context of staff training in recovery-oriented practice

(ROP) and/or implementation of ROP to promote and support personal recovery. This, identified

1621 relevant studies typically. Typically assessing staff-related outcomes after recovery-oriented

training programs. While only REFOCUS had been evaluated using a randomised controlled trial

design, these studies generally suggest that recovery-oriented trainingvarious programs improved

staff knowledge , self-efficacy and attitudes towards recovery and improved self-efficacy towards

providing recovery-oriented care, with a recurrent theme that the institutional and organisational

culture of the service implementation setting, and the provision of follow-up coaching appear to be is

an important determinantsdeterminant of implementationintervention success. Apart from the

REFOCUS trial published in 2015, no others have reported whether consumer outcomes were

improved byfrom these interventions.
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Added value of the study

The REFOCUS-PULSAR staff training intervention, adapted for Australian service settings from the

REFOCUS package and based on the CHIME (Connectedness, Hope, Identity, Meaning, and

Empowerment) conceptual framework of personal recovery, was examined through a stepped-wedge

randomised controlled trial with quantitative assessment of effect on consumer-rated experience of

recovery. Positive findings for intervention effect in the study provide evidence that the REFOCUS-

PULSAR intervention as developed and implemented in this study brought about modest

improvements in consumer-rated recovery for people using the involved services. The findings also

suggest possible improvements in clinical recovery and experience of service.

Implications of all the available evidence

Training health-care workers to deliver recovery-oriented care using the REFOCUS materials

developed over time and adapted to local settings can positively influence the process of personal

recovery for consumers.
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The construct of recovery now commonly used in mental health care has roots in consumer

perspectives1 and may be distinguished from other conceptualisations by reference to personal rather

than clinical recovery.2 Recovery-oriented practice (ROP) involves clinical and other staff

facilitating a change process through which individuals who have been diagnosed with mental illness

are supported to live a self-directed life and to strive to reach their full potential.3 Promoting recovery

within mental health services is well established in mental health policy internationally4 and in

Australia5 where this study is set. However, the practice lags behind policy: service-level

intervention is required to effectively implement practices through which mental health professionals

employ skills, values, attitudes and behaviours that support individuals in their personal recovery.6

The past decade has seen the development of a number of recovery-oriented training programs, such

as REFOCUS6 and THRIVE7 in the UK, the Collaborative Recovery Model8,9 in Australia and

Person-Centred Recovery Planning10 in the USA. They typically emphasize the use of coaching and

person-centred, strengths focused and collaborative processes for supporting service users in their

recovery. A useful

four levels of learning evaluation: K1-reaction, K2-learning, K3-behaviour and K4-results.11 The

literature is strongest on levels 1 and 2, with few programs having evidence at either level 3 or level

4. Typically work at level 4 has not had the strength of evidential value that goes with RCT methods

so there is a need for further evidence at this level. Evidence of the effectiveness of these

interventions to promote ROP is required across settings, so that they might be adopted with some

confidence by services working towards these policy goals.

The construct of recovery now commonly used in mental health care has roots in consumer

perspectives1 and may be distinguished from other conceptualisations by reference to personal rather

than clinical recovery.2 Recovery-oriented practice (ROP) involves clinical and other staff

facilitating a change process through which individuals who have been diagnosed with mental illness

are supported to live a self-directed life and to strive to reach their full potential.3 Promoting recovery

within mental health services is well established in mental health policy internationally4 and in

Australia5 where this study is set. Yet, there is a need for interventions to promote ROP that have

evidence of effectiveness across settings and so might be adopted with some confidence by services

working towards these policy goals.
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REFOCUS is a staff training intervention developed and trialled in the UK.2,6,12 In a developmental

process informed by the theory of planned behaviour,13that has been developed and trialled in the

UK.2,6,7 In a developmental process informed by the theory of planned behaviour,8 working towards

changing both what practitioners might do with consumers of mental health services (consumers) and

how they might do it,14,9 the REFOCUS intervention came to include, as elements of a team-based

training intervention for community mental health teams in England, three working practices of

, .

So, the REFOCUS intervention was designed to promote recovery through changes in staff and team

skills, knowledge, behaviour, values, and relationships with consumers.2,12.2,6

In a large-scale cluster Randomised Controlled Trial (cRCT), the outcomes of usual care plus

REFOCUS were compared with usual care only (control group) in 27 community mental health

teams delivering services to adult consumers with psychotic disorders. In the primary analyses,

personal recovery assessed using the consumer-rated Questionnaire about the Process of Recovery

(QPR)15)10 did not differ between the REFOCUS intervention group and controls. SecondaryWhile

secondary analyses suggested that higher team- participation was associated with higher staff-

reported recovery-promoting behaviour and improved QPR. Possible, possible reasons advanced for

the negative primary analyses that might be modifiable in subsequent work included the following

issues:6:7

1. The REFOCUS recruitment protocol and criteria meant that, on average, consumer participants

had been using mental health services for >over 15 years, suggesting the possibility of

entrenched ways of relating to services, and problems that may take longer than one year to

change.

2. Participant attrition, was higher than anticipated in this 12-month longitudinal study (26% vs

7%),%) resulting in a reduction in planned statistical power.

3. Inclusion of adaptive design principles16,17a pilot phase might be advantageous.

4. Future designs might either use a homogenous team-type or stratification by team characteristics.

5. Transition to ROP might require organisation-wide rather than team-level strategies.

The work program was based in

Victoria, Australia. The REFOCUS team advised on project development enabling PULSAR, four
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years behind REFOCUS in development and implementation, to benefit from lessons learned during

REFOCUS. Changes to the intervention included adjustments to the REFOCUS materials to enhance

relevance to the local setting and to incorporate developments made in the course of the REFOCUS

work after the REFOCUS manual18 was concluded formanual11 was concluded for REFOCUS study

use. The intervention here is referred to as - (shortened to

protocol paper and local implementation19) since while it was developed for the PULSAR study,19 it

drew heavilyimplementation12) since while it was developed for the PULSAR study,12 it was heavily

based on REFOCUS materials.

The research approach,19 chosen based on addressing issues 1-5 above,The research approach,12

chosen based on addressing issues 1-5 above, is outlined here with that context as background to the

methods section. It involved adoption of a specific cRCT variant involving Stepped-Wedge

intervention allocation (a cRCT-SW) where all study sites receive the intervention but time of

intervention is allocated randomly, here accor tep-one and step-two. Since those

people who may benefit most from ROP in relation to personal recovery may also experience clinical

recovery and so be discharged earlier from not stay very long with treating services, sampling based

on people with long-term service tenure with those services may bias against positive findings as

noted in point 1 above. Hence, the PULSAR design primary, rather than following individuals

longitudinally through the three years of the study period, involves recruitment strategy recruited

independentlyof a different sample at threeeach time-pointspoint (baseline: T0; year 1: T1; year 2:

T2) with). It is necessary then to maintain tight control on consistency of recruitment processes so

that any sampling bias is minimised as a source of systematic error in findings related to intervention

effect across time-points. The cRCT-SW research design with repeated cross-sectional recruitment,

then, carried possible advantages for point 1-2 above. The two2-year two-step stratified cRCT-SW

approach promised greater possibility for progressive refinement of the training intervention through

experience, providing some response to point 3. Randomisation in this study was stratified by team

type addressing point 4 above. The design also went a small way to address point 5 above since in

the later stage of the stepped-wedge design the implementation was in effect organisation-wide

across community services. The PULSAR work program also included face-to-face interviews in two

smaller parallel studies, one cross-sectional and the other longitudinal, each with different samples12,

findings from which will be presented in later papers. The outcome measure collected across all

time-points, identified as primary outcome in the protocol paper12 and on which the study power

calculations were based, was the QPR. These QPR findings are the subject of this paper.
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The aim of this pragmatic cluster stepped-wedge randomised controlled trial was to evaluate the

effectiveness of the REFOCUS-PULSAR staff ROP training intervention for improving the

experience of personal recovery as reported by consumers using repeated cross-sectional samples.

The primary hypothesis was. It was hypothesised that consumers in the REFOCUS-PULSAR post-

intervention clusters would experience significantly greater personal recovery as measured by QPR

compared to consumers accessing other mental health services that at relevant time-points within the

cRCT-SW had not received the intervention. We also investigated change in clinical recovery and

experience of the services.

Participating services were providers ofinvolved with providing mental health care to over one

million people living in the catchment area of a large Public Mental Health Service (PMHS) in

Victoria, Australia. The catchment area ranges from a relatively affluent coastal city area to the most

socio-economically disadvantaged and culturally-diverse area in metropolitan Melbourne and

includes a semi-rural growth-corridor. In Victoria, state-run area-based and block-funded

PMHSspublic sector specialist clinical mental health services, typically accessed by people with

more severe mental illnesses, are block-funded. Specialist mental health services include area-based

clinical services comprising a range of teams and service types. Here are included, including

inpatient units, community-based residential rehabilitation, continuing care, and community

treatment teams. Acute or longer-term Residential care, whether acute or longer-term, is typically

provided in units of around 25 beds. Caseloads in community services vary from around 10 in

Mobile Support and Treatment Services (MSTS) to 25-35 in many community clinics while typical

length of care with a particular team may vary between a few days withas in Crisis Assessment and

Treatment Teams (CATTS) to several years withas in MSTS and Community Care Units (CCUs).

Mental health care funded by the Victorian government also includes substantial investment in the

Mental Health Community Support Services (MHCSS) sector which,), run by non-government

organisations, provideswhich provide residential and outreach psychosocial support. Government-

funded provision of care to the population in need of mental health care for serious mental illness is

thus provided by a combination of PMHS and MHCCS.
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Within this setting, the temporal context for the work through 2014-2016 included eventswhat in

worthy of some comment details on

these are provided in Appendix 1).:

The funding environment for public health services in Victoria under the Liberal administration

2010 to 2015 received significant criticism as negative.13 While the Labor administration that

followed has been better reviewed for its support of healthcare,14 there was limited time for the

actions of this new administration to flow through into changes in work context during the

project timespan.

In 2014 the Victorian State Government introduced a new Mental Health Act,15 replacing the

1986 Act; but only limited training was offered in preparation for the significant changes in

practice required for compliance.

In 2015 the Victorian State Government introduced major reforms of MHCSS which presented

substantial challenges for MHCSS organisations involved in this study.16 This also was an

element of the preparation for transition to an individualised funding model under the new

National Disability Insurance Scheme, a transition commonly referred to as the biggest change in

health services funding in Australia since its current National Health Insurance scheme

(Medicare) was introduced in 1984.17

The State-funded organisations that operated in the catchment were the major PHMS and two

organisations from the MHCSS sector. Specialist care sites or teams within these organisations were

identified by the PMHS and MHCSS service partners then approached; all agreed to participate.

Specialist-care PULSAR project data collection from consumers included three streams. Stream-one,

a cross-sectional complete step-wedge cRCT with self-administered instruments, collected QPR and

demographic data. The QPR, identified as the primary outcome19 was the basis for stream-one power

calculations. Stream-two, a cross-sectional pre- and post-intervention incomplete step-wedge cRCT,

involved face-to-face interviews with a subset of stream-one participants. Stream-three, a

longitudinal incomplete step-wedge cRCT involving consumers from Stream-two with diagnosed

psychotic disorders, did not achieve adequate recruitment targets and is not reported here.
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igible to receive the PULSAR training intervention if they were

working part-time or full-time in a direct service role and had an active caseload with consumers

being recruited for the evaluation. Casually employed staff or those also working in a non-

intervention site at the time of training were ineligible.19

Eligible consumers were: receiving care from a participating cluster with contact in the three months

prior to data collection; aged 18-75; able to provide informed consent; proficient in English; and not

imprisoned. Eligibility screening, conducted by administration and clinical staff at participating

organisations, used detailed instructions provided by the research team. A letter sent to all eligible

consumers from participating sites invited completion and return of a demographics/QPR survey

form and a contact details/consent to be contacted for a face-to-face interview form. An AUD$10

shopping voucher was sent to participants for returned surveys where contact details were provided.

Additional recruitment strategies to encourage consumer response to the mailouts were utilized

according to site need. Strategies included, for example, having researchers, including consumer

researchers, speak about PULSAR at participating sites and use of PULSAR-branded publicity

materials.19 Through an active quality assurance process monitoring recruitment, and because this

was important to the design, the balance of recruitment between onsite recruitment and mailout

approaches was kept as consistent as possible across timepoints and clusters. Decisions on whether

or not to repeat bulk mailouts for given clusters or continue onsite recruitment were based on a

weekly review of QPR numbers by recruitment method by cluster and taking into consideration the

need to also recruit sufficient numbers for face-to-face interviews. Time spent recruiting at T1 and

T2 at a given cluster was matched to T0 activity at the same cluster and only adjusted if necessary to

match the number of QPRs collected via this method.

Consumers were eligible for stream-two and recruited by phone, email or letter if they had provided

contact details, consent to be contacted for this purpose and were at the pre- or post-phase of an

active intervention site at the time of recruitment.

Eighteen mental health care- delivery teams, grouped into 14 clusters to enable adequate recruitment

in the context of some smaller teams, were classified into seven strata. Team characteristics varied so
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In the context of substantial variations in the nature and intensity of care typically delivered through

the different teams, the strata groupings included teams similar in specified function.that were

relatively homogenous regarding the specifications of their care delivery. Within PMHS these were:

CATTS (x3 teams; two smaller teams grouped into one cluster) and MSTS (x2 teams); CCUs (x2;

grouped with MSTS, being smaller teams and introduced earlier as having shared focus on long term

intensive work with people with more complex needs); Community Mental Health

Services/Continuing Care Teams (x4). The remaining stratum included services delivered by two

participating MHCSS, here designated MHCSS-1 and MHCSS-2. These were: Prevention and

Recovery Care services (PARCs; x4) delivering short-term, subacute, residential recovery-oriented

care; and Community Outreach Services (x3; two from the one organisation grouped into one

cluster).

Stratified randomisation was used to allocate clusters to receive the intervention in either step-one or

step-two using an online Research Randomiser with randomisation keys corresponding to the seven

strata and allocation of clusters within strata to step-one or step-two in the cRCT-SW design.

Randomisation was performed offsite by an independent researcher during the third quarter of 2014.

As the intervention involves training, specialist mental health care staff knew were aware of their

allocated condition as the study progressed.. Consumer participants, however, were not informed if

staff at their service received the training and efforts were made to maintain the blindness of research

assistants for onsite recruitment and stream-two interviews with consumers.. Further details are in the

protocol paper.19.12
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Consumers were eligible for recruitment if they were: receiving care from a participating

cluster with contact in the three months prior to data collection; aged 18-75; able to provide

informed consent; and proficient in English. People in prison were excluded. Eligibility was

established via a screening process conducted by administration and clinical staff at the

participating organisations using detailed instructions provided by the research team. A letter

sent to all eligible consumers from each cluster site invited completion and return of a survey

form comprising demographic information and the QPR; consent was given by return of the

completed survey. An AUD$10 shopping voucher was sent to participants for returned surveys

where contact details were provided.

A range of complementary recruitment strategies to promote consumer response to the mailouts were

added according to site need.12 Strategies included, for example, having researchers, including

consumer researchers, speak about PULSAR at participating sites; use of publicity materials such as

posters or PULSAR-branded materials; and direct contact with clinicians and consumers at

participating sites. Through an active quality assurance process monitoring recruitment, and because

this was important to the design, the balance of recruitment approaches was kept as consistent as

possible across time points and clusters.

The REFOCUS intervention2,18intervention2,11 introduced earlier aswas developed in the UK to

promote ROP with a basic structure including recovery-promoting relationships and three working

practices listed above.

The essence of the REFOCUS intervention is described in essence in a freely available manual.18.11

The REFOCUS-PULSAR intervention comprises a manual20manual adapted from REFOCUS, a

structured training intervention to support use of the REFOCUS-PULSAR manual, and follow-up

sessions called PULSAR Active Learning Sessions (PALS).

REFOCUS-PULSAR development, following Medical Research Council Guidelines for Complex

Interventions,21,18 and the plan-do-study-act (PDSA) model as a method for controlling and

improving process17process19 was guided by discussions with the REFOCUS research team,

consideration by a Lived Experience Advisory Panel (LEAP), and information from qualitative

analysis of group sessions with staff from participating organisations. The content of the REFOCUS

manual was substantially retained in the REFOCUS-PULSAR manual20manual20 with some

amendments to contextualise it for the PULSAR study setting including legal and policy contexts.
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Additions - being less than 25% of the manual - included material related to relapse-signatures and

relapse-drills, and material on the CHIME ROP conceptual framework Connectedness, Hope,

Identity, Meaning, and 12Empowerment 6 which was developed during the course of

the REFOCUS study. In summary, the REFOCUS-PULSAR intervention was grounded in

experience and learning from REFOCUS, research evidence, government policy and law.

The REFOCUS-PULSAR training as developed for step-one occupied two working days, either as a

two-day spaced program, or as four half-day spaced sessions, including content and exercises around

Recovery-Promoting Relationships and Working Practices; delivery was supported by slide-

presentations, a manualPowerPoint slides, manuals, session- plans and videos. In a change from the

REFOCUS intervention, the training was co-facilitated throughout by professional staffprofessionals

and trainerspeople with lived experience of mental health problems

researcher. This which, based on local consultations, was expected to enhance the recovery-

orientation of the training. Carer input featured in specific sessions. Quality assurance is described in

Appendix 2.

The step-one intervention for clinical services was designed as a two-day session, with the

community services training planned as a separate two-day session during the same week. In addition

to having two project-employed consumer trainers, trainers were accessed from clinical services for

clinical sessions and from the community sector for community sessions. This enabled the inclusion

of specialist skills and experience in training delivery.19 Step-two training was modified based on

analyses of participant and trainer evaluations from step-one. Details of changes can be found in

Appendix 2.was included in specific sessions. Informed by step-one evaluations, PDSA-based

modifications to the second round of training at step-two included earlier introduction of the manual

and some reordering so that essential material was covered in the first day of training, with more in-

depth exploration and practice on day two. Considerable attention was given in step-two to the

interaction between the professional and lived experience co-trainers, seeking to model the

interactive style being encouraged for ROP. PALS, offered monthly as hour-long sessions to staff

and managers of involved teams to support practice-based implementation of ROP, were facilitated

by PULSAR investigators and local trainers.

Standard, standard treatment as delivered through the range of teams introduced above, was

governed by national standards,22,21 adherence to which is maintained by regular accreditation.
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Consumers of the service often will have their locus of care change in response to changing needs

between the more intensive community teams (CATTS, MSTS), residential options including the

PARCs, or less intensive community options. Case management in community clinics often

functions to coordinate transitions through these levels of care and seeks to ensure that needs for

medication, monitoring, supportive, and psychosocial interventions are met. Teams typically have

multidisciplinary representation from mental health care disciplines with nursing as the largest single

workforce component.

Anticipated possible study-related adverse events included: 1) risk of distress by a participant during

an interview; 2) issues related to disclosure of potential self-harm or harm to others 3) risk of harm to

staff. A risk-prevention and management protocol was approved by the governing HREC.

Participants were provided with written contact details of the manager of the governing HREC for

complaints. We did not systematically collect other adverse event information from consumers. For

further details of adverse events and complaints procedures see Appendix 3.

The primary stream-one OM (see Table 4, protocol paper19)outcome measure (see Table 4, protocol

paper12) was the QPR, a 22-item consumer-rated questionnaire used to assess experience of personal

recovery with each item being rated on a 5-point Likert scale ranging from 0 (disagree strongly) to 4

(agree strongly) and higher score indicating increased recovery.15 While a.10 Exploratory factor

analysis by the QPR developers suggesting a two-factor structure has not been supported by later

studies while a one-factor 15-item scale has been suggested as a briefer and perhaps more robust

alternative, this has not been independently validated other than within the 22 item questionnaire.23

Having .22,23 95 for both versions. Since we collected the 22-

item version and powered the study based on known properties of this, we retain consistency with

our protocol paper and focus on the full-scale 22 item score. 95

for both versions.

Secondary measures in stream-two, both consumer-rated were:
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EM: The importance of services in recovery questionnaire (INSPIRE) assessing recovery support

from a worker24 has sub-scales of support (20 items) and relationship with worker (7 items)

scored by converting the mean of 5-point Likert ratings to a percentage.24

OM: The Warwick-Edinburgh Mental Well-Being Scale (WEMWBS) assessing emotional and

functional well-being has 14 Likert-scaled items with higher scores indicating greater mental

well-being.19

Additional measures administered to consumers in stream-two (grouped as OMs and EMs) and

reported here include:

EMs

The Perceived Need for Care Questionnaire (PNCQ) assesses perceptions of mental health care,

classifying consumer-identified perceived needs as unmet, partially met or met.25

The Client Satisfaction Questionnaire (CSQ) assesses satisfaction with services.26

The Mind Australia Satisfaction Survey (MASS) rates satisfaction with services, staff-consumer service

delivery partnerships, and individual service-use outcomes.27

Primary QPR analysis requires recruitment of 252 separately-sampled consumers at each of T0, T1

and T2, from 14 clusters (see Table 1) with 18 from each cluster and intervention in step-one clusters

between T0 and T1 and step-two clusters between T1 and T2, to detect a medium effect-size

representing a change in mean score by 6·34.12 Sample size calculations were based on an intra-

cluster correlation coefficient (ICC) of 0·05; significance level 0·05; power 0·80; and published data

about distribution properties of the QPR: mean = 46 ± 16. Calculations were done using Stata

stepped-wedge V.11.24

The effect of REFOCUS-PULSAR in the cRCT-SW on the QPR-22 was examined using a 2-level

linear mixed-effects model with robust standard errors tention-

requirements, data was grouped by original assigned group25. Preliminary models investigating

cluster-effect on QPR as random or fixed indicated (likelihood-ratio test p<0·0001) that specifying

cluster as random produced better model-fit26 so in further models, clusters were specified as random.

The initial variance-covariance matrix for the random effect was set to unstructured with cluster

specified as a random effect while time, intervention status, sector and step groups were specified as

fixed. A simple model with two variables, time and intervention status, and examining any
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interactions (model 1) was followed by models including covariates of age and gender (model 2),

plus sector (model 3), finally adding step-group (model 4). Model 3 examined interactions between

three variables (sector, time and intervention), and model 4 examined interactions between four

variables (sector, step, time and intervention). After each regression model, a Wald test for

significant interaction, with null hypothesis that all interaction coefficients in the model are equal to

zero, was conducted. Model adjusted QPR means and the raw data sample QPR means are presented,

and broken down by time points, intervention status, sector, and step groups. Model fit was examined

using AIC values. Analyses were conducted using Stata V.14.

The coercion in

mental health service interactions.28

OMs

The Global Assessment of Functioning Scale (GAF) is a researcher-rated (0-100) positively rated

measure of individual social, occupational and psychological functioning.29

The Social and Occupational Functioning Assessment Scale (SOFAS), researcher-rated, (0-100)

measures function independently from psychological condition severity.29

Days out of role. This measures the impact of mental health problems on usual daily activities

over the previous 30 days.

Participant demographic information was also collected.

In stream-one, consent was by return of a completed survey. Stream-two participants provided

written informed consent; interviews took around 60-90 minutes - interviewer blindness was

assessed at completion (see protocol paper19 for further details).

Baseline (T0) data collection occurred in the year prior to and three months after the delivery of the

step-one intervention. The first three months after intervention delivery is deemed suitable for

baseline data collection based on the Kirkpatrick training evaluation model,11 whereby the

embedding of practice change is considered to take at least 9 months: 3 months for consolidation and

6 months for implementation. During both T1 and T2 periods, data collection at clusters sites took

place at a minimum of 9 months after delivery of the intervention to allow embedding of intervention

principles and practices.19
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Staff finishing REFOCUS-PULSAR training were asked to complete a training evaluation (K111)

administrators were asked to record staff movements every three months.19 The percentage of the

team that attended at least one training session, in both headcount and full-time equivalent (FTE),

was calculated for time of training. Team staff turnover was the percentage of staff who left, joined,

or moved internally in the organisation but out of the cluster calculated on headcount.

These calculations, using the sample size and power calculations described by Hemming and

Girling30 via Stata stepped-wedge V.1131 were based on: 14 clusters; an intra-cluster correlation

coefficient (ICC) of 0·05; significance level 0·05; power 0·80; and published standard deviations.19

Stream-one and stream-two were powered for medium primary-outcome (QPR) effects. Stream-one

detection of a change in mean QPR score by 6·34 indicated 756 surveys (252 in each wave, 18 per

cluster per wave). Stream-two detection of a change in mean QPR score by 7.68, indicated 252

surveys (63 at baseline, 126 at step-one and 63 at step-two, 9 per relevant cluster per step). For

stream-two secondary outcomes, expected detection thresholds were mean changes in WEMWBS of

4.8 and INSPIRE of 7.72 (medium effects).

Intention-to-treat analysis was performed in line with a pre-specified analysis plan for all outcomes,

using Stata (version 15). Participants were analysed in the groups to which their participating clusters

were allocated. We analysed all outcomes using multi-level regression models (linear or Poisson

regression as appropriate), with timepoint and intervention status as fixed effects, and clusters as a

random effect. Timepoint was included as a categorical variable. Covariates, selected on statistical

and clinical considerations, were age-group, gender, sector (PMHS/MHCSS) and step group (stream-

one models only). No other covariates have yet been investigated for inclusion into the models, and a

later separate investigation will explore the large pool of covariates and their effects on the study

outcomes. Covariates of age-group and gender were included as they commonly influence clinical

outcomes. Sector (PMHS/MHCSS) was included, as the most important stratification variable, but

not the other seven strata as this would have produced an overfitted model. Stream-one models

included step group (step-one or step-two) - important temporal changes in the setting and changes in

the intervention between steps are detailed in supporting materials. Step group could not be included

in stream-two models due to collinearity with intervention status in the incomplete cRCT-SW design.
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It was anticipated (see protocol paper,19) that consumers would be modelled as random to account for

repeated measures, but stream-one and stream-two cross-sectional recruitment attracted

predominantly singletons, contributing to one timepoint only. Simulation studies have found low

levels of bias for models with up to 70% singletons and 50 to 500 clustering units32 so an adjustment

to the analysis plan specified that participants would be specified as random only if less than 70% of

data came from singletons.

Intervention effects are estimated from the models described above, recommended by Hussey and

Hughes.33 Also investigated and supplied as supplementary analyses in appendices are models with

interaction effects between timepoint and intervention status, in which trends across the defined

sector (PMHS and MHCSS) are reported.34 The statistician was not blind to treatment allocation

during the analyses.

The funder of the study had no role in the study design, data collection, data analysis, data

interpretation or writing of the report. The corresponding author had full access to all the data in the

study and had final responsibility for the decision to submit it for publication.

Approval was obtained from Monash Health (14102B) and Monash University (CF14/1600

2014000773) Human Research Ethics Committees.

Step-one Core REFOCUS-PULSAR ROP training was delivered to 84 staff from the three services

in the first quarter of 2015, in 22 days of workshops delivered by 7 trainers. Step-two training was

helddelivery, in June-July (plus an extra session in October) 2016 andwas delivered to 106 staff over

21 days by 8 trainers. In total 190 staff (111 PMHS; 79 MHCSS) were trained. On average across

clusters, 49 1% (PMHS: 38 2%; MHCSS: 63 8%) of staff employed at the time of training attended at

least one training session. Adjusted for FTE, this was 51 2% (PMHS: 38 8%; MHCSS: 62 4%). Staff

turnover was 42 2% for PMHS, 46 7% for MHCSS-1 and 26 7% for MHCSS-2. Positively judged

satisfaction improved significantly from Year 1 to Year 2, Odds Ratio 2·71 (95% CI: 1·04, 7·05, p =
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0·04). PALS sessions had variable uptake, from some teams where implementation was unsuccessful

at any level to others where the most scheduled sessions took place and were well attended.

Reflective sessions for managers proved not well attended and after a year was ceased in preference

for direct reflective discussions carried out by the PALS facilitators.

Training satisfaction (K1; scores 5) improved significantly from Year 1 to Year 2, Odds Ratio 2·71

(95% CI: 1·04, 7·05, p = 0·04). Staff trained included representatives of multiple disciplines but the

team-based training approach in the most part did not succeed in engaging senior medical staff it

became apparent through the project that they more typically attend service-wide profession-specific

trainings which would not readily be compatible with the cRCT model. A medical-specific training

of 2 x 1 5 hour sessions was attended by 11 registrars but no consultants.

For two PMHS teams no PALS occurred for logistical and engagement reasons. For all PMHS teams

where they did occur (seven team settings including some that were combined), the mean total

number of sessions was 8 1, SD 4 7. For 22% of these sessions, arranging team sessions was not

successful so meetings were with individual clinicians. In MHCSS settings PALS came to be

integrated into monthly staff support sessions and so the element of this that was PALS-specific

cannot be quantified.

Between 18 September 2014 and 1931 May 2017, 942 consumer participants were recruited across

the three time-points, 575 from PMHS and 367 from MHCSS. Of these, 273 participants were

recruited for stream-two interviews at timepoints related to the intervention delivery (baseline: 140,

follow-up: 133). Overall recruitment targets were surpassed at each time-point (T0, T1 and T2) and

most clusters were recruited into as planned (N=18 per cluster) at each time-point (see Figure 1,

Figure 2, Appendix 4 and Table 1). As expected, overall recruitment rate from mailouts was low at

8 1%%, but yielding 622 or 66% of QPRs. Overall onsite recruitment rate as a proportion of all

participants was 39 9% yielding 320 (34%) of all QPRs. PercentagesAs introduced above,

consistency of recruitment strategies across time-points was important to successful implementation

of the research design and percentages of QPRs derived from onsite recruitment were 32% at T0, 34%

at T1 and 36% at T2. Table 1Table 1 describes each cluster including: organisation sector,

stratification level, allocated intervention step, and number of consumer participants recruited at each

timepoint in both stream-one and stream-two.time point. Table 2 shows the consumer descriptions in

stream-one with further details in Appendix 5 which also included details of consumers recruited into

stream-twothe three cross-sectional surveys.
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This was systematically assessed see Appendix 6. We see it as unlikely through the course of the

project that unblinding represented a significant bias to findings.

In line with the adapted analysis plan, since in stream-one and stream-two 90% of the data arose

from >50 (854, 254) singletons, consumer was not specified as random.

The mainMixed-effects model outputs in Table 3Table 3 show that, after adjusting for age, and gender

and step group and accounting for clustering, we find significant intervention and sector effects. The

processes done to build the main model are in Appendix 7 and for the interaction term model in

Appendix 8. Figure 3 presents the Wald test results indicate significant interactions for model 1

(p=0 01), model 2 (p=0 02), model 3 (p<0 01), and model 4 (p<0 0001). AIC values indicated that

model 2 provided the better fit. ICC for clusters was 0·046. Reference category, having the lowest

QPR mean, is the no-intervention group at T1.

Table 4 shows model-adjusted primary outcome means determined by the interaction term modelfor

the QPR at each time-point and also raw data sample means. Overall, modelling showed significant

intervention effects (p<0·05) reflected in pooled data by the non-intervention clusters mean

decreasing 3-4 points at year 1 compared to baseline, and then improving back to baseline levels in

year 2 once all clusters had received the intervention. Clusters receiving the intervention in year 1 did

not exhibit this decrease in mean. While sector sub-group analyses showed PMHS findings were

similar to the overall result, the MHCSS mean remained low in year 2.

Table 4 shows intervention effects, estimated as the difference in model-adjusted means (Table 3)

between control and intervention data. This was 3 7 (95% Confidence interval: 0.5 6.8) for the

primary outcome in stream-one, which was significantly greater than zero. To illustrate the degree of

the effect size, and while there are some complexities in interpreting this in the context of the

specific modelling, d for the intervention effect as the model adjusted

difference (3 7) divided by the sample standard deviation (16 2) = 0 23 , which is a small effect.

Appendix 8 shows the model when including interaction terms, and show the overall mean difference

between treatment and control groups at year 1 (model 1.6) was 3.7 (95% Confidence interval: 0.6

6.8) which was significantly greater than zero.

Figure 3
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Figure 2 shows QPR scores over time by sector. Pre/post intervention differences occur between T0

and T1 for step-one clusters, and between T1 and T2 for step-two clusters. Therefore, four pre/post

intervention scenarios are depicted in this figure (two in each sector). Two of these showed evidence

of a significant pre/post intervention difference in QPR scores: in the PMHS sector (2a), in the step-

two group there was a significant difference between T1 and T2 of 4·9 (z-score=3·0, p=0·003;

small-to-medium effect ); and in the MHCSS sector (2b), in the step-one

group there was a significant difference between T0 and T1 of 1 1 (z-score=2·7, p=0·006

= 0.07, small effect ).

Ten sets of results from stream-two are shown in Table 1. Analysis of findings from the PNCQ and a

conclusion regarding direction of change are presented in Appendix 9. While none of the findings in

Table 5 are individually statistically significant, for nine of ten analyses, central estimates suggested

a mean change in the direction favouring the intervention, with estimated effect below the level of

change for which the study was powered. If the intervention had no effect, then the probability of

each result having direction favouring the intervention is 0 5 and the binomial probability that this

would occur nine times from ten results is 0 0107. So the findings suggest some modest positive

influences across the span of these variables.

In Figure 2, lines are plotted to show the change in non-intervention groups that occurred over the 12

month period between T0 and T1 with a hypothetical (dashed) extension of this forward to T2 in

each case. Formal estimation of this trend would carry wide confidence intervals. However viewed in

the context of the challenges facing services described earlier, these findings indicate an underlying

trend of decreasing QPR scores in the absence of the intervention (reflecting organisational changes

impacting on the profile of consumers accessing services), which is perhaps mitigated by receiving

the intervention.

The PULSAR project found a small but statistically significant effect on consumer stream-one QPR

scores for the REFOCUS-PULSAR staff training intervention, using the REFOCUS materials

adapted to an Australian context, involving two service sectors and delivered in context of a stepped-

wedge design. Small effects in pragmatic trials are expected, and the significant finding is

encouraging 35. A significant interaction effect found for service sector suggests that the changes
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infound in PMHS and MHCSS sectors are better considered separately:. In PMHS, while there was

no significant change from T0 to T1 for the step-one group - when this, which might have been

expected because this was an they received the REFOCUS-PULSAR intervention period. For the

step-two groupduring this time, there was a significant improvement from T1 to T2 (4.92·7 point

increase in QPR scores) in theirfor the step-two group, through the time they received the

REFOCUS-PULSAR intervention period. In MHCSS, there was small but significant change (1 1) in

step-one clusters through their intervention period (T0-T1) and a positive, trend though not

significant, trend in step-two clusters from T1 to T2. when their training was delivered.

The 3

A 2 7 point improvement in QPR score represents a 5.73% change in the full scale score.

RecommendationsThis unstandardized metric is the only effect-size reported here, as

recommendations regarding the modelling approach used are that standardized effect sizes are easily

distorted by factors unrelated to size of effect36effect27 and are not straightforward to interpret due to

expected variance differences in the mixed model components.37 Nevertheless the indicative

discussion. Based on QPR questionnaire content, changes of 1-2 points might be clinically

meaningful..28 Based on QPR questionnaire content, even changes of 1-2 points may be clinically

meaningful. society rather than

represent a significant recovery outcome.

The training team, working in a PDSA approach, made modifications to the training as delivered in

step-two following feedback from step-one. These results seem to confirm that these modifications

achieveddid achieve an enhanced impact in PMHS step-two and that the REFOCUS-PULSAR

intervention was associated with positive changes in QPR mean scores, most especially as refined for

step-two and in the PMHS sector.

While speculative, mechanisms that might have led to greater primary outcome effect in step-two in

PMHS might be that the attention given to the relationship between the two trainers (see Appendix 3)

had the intended effect of providing better modelling of behaviour for participants through more

clearly demonstrating respect for a lived experience perspective and more advanced communication

skills. This perhaps also with introduction of dedicated content on coaching. Earlier availability of

the manual may have improved uptake of principles for some participants while the team may also

generally have gained experience with the delivery of both the core training and the PALS through

time. MHCSS findings may be influenced by pressures building in that sector through the course of

the project as noted earlier and particularly potentially negatively influencing step-two findings.
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Stream-two findings included non-significant small effects, typically below the study power

threshold. While conclusions here must be qualified, in nine of ten instrument comparisons the

direction of central estimate of effect was in the direction favouring the intervention condition, a

finding unlikely to be due to chance. At least it seems unlikely that any improvements in ROP came

at a systematic cost in terms of other impacts. On balance of probabilities it is more likely that there

was some small level of clinical and other benefit from the intervention.

This study differed somewhat in design, setting and intervention from the REFOCUS work, while

remaining closely related to it. Findings here are more positive overall than those from the

REFOCUS study. The differences developed between PULSAR and REFOCUS including those

based on learnings from the REFOCUS experience may all have influenced this. The literature on

stepped-wedge designs had advanced in the period between design of REFOCUS and PULSAR and

the adaptive nature of the PULSAR design allowed for refinements of the training following the first

implementation to be evaluated. We note that if this study had been conducted with a similar

parallel-group RCT design to that of REFOCUS, then without the inclusion of the step-two findings,

PULSAR would not have yielded the positive findings reported here. The involvement of facilitators

with lived experience of mental health issues and recovering is central to challenging conventional

practices, and in making progress toward an effective recovery-oriented mental health workforce.7

This might be why we achieved significant finding particularly in step-two PMHS, when the

interaction between co-facilitators had been further developed.

Accuracy of change-estimates might have been affected by the critical challenges facing the services

as noted in the introduction. In both sectors the trend from T0 to T1 in the step-two group receiving

no intervention in this time was of declining QPR scores, this most strongly in the MHCSS. Taking

into account the challenging influences on all involved services, particularly MHCSS as noted in the

S and Appendix 1, it may be that these were acting across the services to drive

QPR scores down. If that effect were also operating in the teams at the time they were receiving the

intervention, then the underlying trend there might have been towards declining QPR as well. In this

case, the findings might be underestimating the effect of the REFOCUS-PULSAR intervention. For

instance, in PMHS for step-two, extrapolation of the central estimate of this underlying trend (Figure

2a) would suggest there might have been a positive change of seven QPR points.
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REFOCUS-PULSAR training only managed to reach half of staff in intervention sites and few

medical staff, which may have reduced intervention potency. In implementation outside constraints

of a team-randomised cRCT, better results might be expected from greater engagement of medical

staff whether in team-based or profession-specific training.

The REFOCUS intervention recommends some record-structure changes to support ROP, not

possible in this cRCT because of organisation-wide regulation of form structures. In the PMHS since

PULSAR concluded, the CHIME framework14 has been integrated as a prompt into an organisation-

wide record suite revision which has contributed to further interest in REFOCUS-PULSAR training.

Our results are restricted to the QPR because only this data along with demographic details were

collected in this main trial, which has the advantage of avoiding multiple analyses. As recommended

by CONSORT, in this pragmatic trial the QPR was chosen to be most relevant to the consumers and

key decision makers to whom the trial was aimed.29 Further information will emerge in future papers

when it will be possible to link these findings with results from the other studies included in the

PULSAR work program.12 For example, examination of differential adoption levels in teams may

mean the findings are shown to be inconsistent between teams as in REFOCUS;7 further analyses

positive findings.

Our recruitment strategy includingof repeated sampling and direct consumer approaches was chosen

for the strengths of avoiding clinician discretion as a key action-point for selection bias, enhancing

consumer autonomy in participation,38,30 and of avoiding selection bias towards greater chronicity of

course of illness, identified as a problem in REFOCUS. However, while we have documented the

considerable efforts madegone to towards consistency of recruitment strategies, the possibility that

this created time-variant selection bias on findings cannot be entirely excluded. excluded. The

circumstances of the organisations and the findings noted above would suggest that in absence of

intervention QPR scores in the consumer sample frame might have been typically going down and in

that case, the likely influence of these changes would be to reduce the size of observed effects, not

increase them.
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Recommendations made from the study team to PMHS and MHCSS service partners have been

requests from teams into rerun the participating PMHS for further cycle of REFOCUS-PULSAR

training, with exploration of three times in the next year, extending and adapting the training to

include inpatient staff so that the recovery-oriented culture can extend more widely across the care

spectrum. In responding to these requests this team are mindful of the need to continue carefully to

evaluate such initiatives, continuing PDSA cycles also with attention to educational evaluation at

levels K1-K4 wherever possible and development of fidelity measures.

To better understand how sustained practice change can be achieved within services, future ROP

training initiatives are recommended to strengthen; and work to increase the focus on implementation

strategies, such as follow up coaching or mentoring, refresher programs, and service user feedback

and evaluation.8,10,39 Wide-ranging organisational factors are recognized as influential in supporting

or constraining ROP implementation efforts,9,10 so that attention to organisational readiness for

change and alignment of organisational policies, processes, staffing and resources with recovery

oriented principles are also important. cRCT designs studying teams impede use of integration of

REFOCUS-PULSAR documents with organisation-wide strategies and RCTs where randomisation

is by organisation record systems and forms. These have limitations of large clusters so design

considerations continue to be a challenge in accumulation of highest level evidence for these

approaches. all been accepted by participating organisations and prompts related to the REFOCUS-

PULSAR frameworks are now integrated into the PMHS treatment and recovery plan documentation.

Taken together, these results suggest that the REFOCUS-PULSAR intervention can lead to a modest

overall measured improvement in personal recovery, also possibly with a small effect on some

measures of clinical recovery and other aspects of client experience.40 From an educational
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intervention perspective they place the REFOCUS-PULSAR intervention in the situation of having

at least some evidence at level K4,11 something otherwise lacking in the literature surveyed to date. It

seems at very least unlikely that any improvement in ROP came at a cost in terms of clinical

measures. While the findings of this study are modest, this is not surprising in a pragmatic trial and

they provide at least some indication of positive change for consumers accessing the intervention

services.

This intervention was effective in promoting ROP across sectors, though this effect was only clearly

seen in Public Mental Health Services after the training had been refined. The intervention should be

considered for services as part of broader organisation-wide initiatives to promote recovery-oriented

practice.
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Table 1 consumer numbers by clusterCluster sites, stratification levels, intervention step, and timepoint

(a) Stream-one trial numbersnumber of consumer participants in the three cross-sectional surveys who

completed the Questionnaire about the Process of Recovery (QPR)

(b) Stream-two trial numbers of consumer participants who participated in a study interview

Site information QPR surveys

Cluster Organisation Strata N % T0 T1 T2

1 PMHS A 66 7 0 23 29 14

2 PMHS B 37 3 9 14 12 11

3 PMHS C 66 7 0 21 24 21

4 PMHS D 104 11 0 32 38 34

5 MHCSS - 1 E 52 5 5 16 15 21

6 MHCSS 2 F 64 6 8 20 17 17

7 MHCSS - 1 G 56 5 9 19 25 12

8 PMHS A 98 10 4 30 26 42

9 PMHS B 44 4 7 17 15 12

10 PMHS C 89 9 5 21 41 27

11 PMHS D 71 7 5 20 26 25

12 MHCSS - 1 E 69 7 3 21 24 24

13 MHCSS 2 F 52 5 5 21 17 14

14 MHCSS 2 G 74 7 9 26 25 23

Total, All sectors 942 100 301 334 307

Notes. Clusters were stratified by the team/service type and composition: i.e. seven different strata. Overall there were
575 (61 0%) consumer QPR surveys from Public Mental Health Services (PMHS) and 367 (39 0%) from Mental Health
Community Support Services (MHCSS): 177 (18 8%) from MHCSS-1 and 190 (20 2%) from MHCSS-2.

Site information QPR surveys

Cluster Organisation Strata N % T0 T1 T2

1 PMHS A 22 8 1 10 12 -

2 PMHS B 15 5 5 10 5 -

3 PMHS C 17 6 2 6 11 -

4 PMHS D 24 8 8 14 10 -
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5 MHCSS - 1 E 11 4 0 9 2 -

6 MHCSS 2 F 19 7 0 11 8 -

7 MHCSS - 1 G 23 8 4 11 12 -

8 PMHS A 26 9 5 - 13 13

9 PMHS B 7 2 3 - 5 2

10 PMHS C 29 10 6 - 12 17

11 PMHS D 16 5 7 - 9 7

12 MHCSS - 1 E 23 8 4 - 9 14

13 MHCSS 2 F 18 6 6 - 12 6

14 MHCSS 2 G 23 8 4 - 9 14

Total, All sectors 273 100 71 129 73

Notes. Clusters were stratified by the team/service type and composition: i.e. seven
different strata. Overall there were 156 (57 1%) interviews with consumers575 (61 0%)
consumer QPR surveys from Public Mental Health Services (PMHS) and 117 (42 9367
(39 0%) from Mental Health Community Support Services (MHCSS): 57 (20 9177
(18 8%) from MHCSS-1 and 60 (22190 (20 2%) from MHCSS-2.

Key:

Control condition period

Intervention condition period
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Table 2 Stream-one trial QPR numbers (%) by timepoint, gender, age group, step, intervention status and

demographics
Key: Timepoint

Control condition period

Intervention condition period
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Table 2 QPR numbers by time point, gender, age group, step, intervention status and demographics
Time Point

T0 T1 T2 Total
Distribution in specialist care by TimepointTime Point
N 301 334 307 942
(%)% (32·0) (35·5) (32·6) (100)
Distribution in specialist care by TimepointTime Point and Gender1

Female 174 (57 8) 192 (57 5) 178 (58 0) 544 (57 7)
Male 125 (41 5) 139 (41 6) 126 (41 0) 390 (41 4)
Not listed 2 (0 7) 3 (0 9) 3 (1 0) 8 (0 8)
Distribution in specialist care by TimepointTime Point and Age group
17-30 years 73 (24 3) 77 (23 1) 79 (25 7) 229 (24 3)
30-49 years 151 (50 2) 170 (50 9) 151 (49 2) 472 (50 1)
50 years and over 72 (23 9) 84 (25 1) 74 (24 1) 230 (24 4)
Distribution in specialist care by TimepointTime Point and Step Group intervention
Step Group 1 145 (48 2) 160 (47 9) 140 (45 6) 445 (47 2)
Step Group 2 156 (51 8) 174 (52 1) 167 (54 4) 497 (52 8)
Distribution in specialist care by TimepointTime Point and Intervention status (Ix)
No Ix 301 (100) 174 (52 1) 0 (0 0) 475 (50 4)
Yes Ix 0 (0) 160 (49 9) 307 (100) 467 (49 6)
Distribution in specialist care by Country of birth
Australia 217 (72 1) 244 (73 1) 229 (74 6) 690 (73 2)
Other 83 (27 6) 87 (26 0) 73 (23 8) 243 (25 8)
Not listed 1 (0 4) 3 (0 9) 5 (1 6) 9 (1 0)
Distribution in specialist care by Year of arrival
After 2000 17 (5 6) 23 (6 9) 19 (6 2) 59 (6 3)
Between 1981-2000 40 (13 3) 39 (11 7) 27 (8 8) 106 (11 3)
Before 1980 18 (6 0) 17 (5 1) 17 (5 5) 52 (5 2)
Not listed 8 (2 7) 8 (2 4) 10 (3 3) 26 (2 8)
Distribution in specialist care by Main language
English 265 (88 0) 286 (85 6) 269 (87 6) 820 (87 0)
Other 23 (7 6) 26 (7 8) 23 (7 5) 72 (7 6)
Both English and Other 8 (2 7) 17 (5 1) 7 (2 3) 32 (3 4)
Not listed 5 (1 7) 5 (1 5) 8 (2 6) 18 (1 9)
Distribution in specialist care by Ethnicity (self-identified)
Australian Non-Indigenous 121 (40 2) 177 (53 0) 162 (52 8) 460 (48 8)
Australian Indigenous 27 (9 0) 20 (6 0) 33 (10 7) 80 (8 5)
Other 120 (39 9) 126 (37 7) 97 (31 6) 343 (36 4)
Not listed 33 (11 0) 11 (3 3) 15 (4 9) 59 (6 3)

Other category (multiple responses could be listed)
English, Irish, Walsh, Scottish 25 (8 3) 42 (12 6) 29 (9 4) 96 (10 2)

Italian 13 (4 3) 17 (5 1) 10 (3 3) 40 (4 2)
Greek 7 (2 3) 17 (5 1) 11(3 6) 35 (3 7)

New Zealander/Maori 11 (3 7) 10 (3 0) 12 (3 9) 33 (3 5)
72 (23 9) 58 (17 4) 33 (10 7) 163 (17 3)

Censored2 108 (35 9) 91 (27 2) 76 (24 8) 275 (29 2)

Distribution in specialist care by Duration of mental health service use
Mean number of years 4 0 4 5 4 0 4 2
Median number of years 1 0 1 0 1 0 1 0
Range (years) 0-35 0-35 0-35 0-35

No. of people with <1 year at site
129 (42 9) 125 (37 4) 135 (44 0) 389

(42 3)
Mean number of months for those with <1 year at site 3 3 3 2 3 2 3 2

Median number of months for those with <1 year at site 3 3 3 3

Note. Where cell sizes are less than 5 at any timepointtime point for a given characteristic, data were pooled to ensure
confidentiality.
1Gender was determined by asking participants: "Which gender do you identify with?" with options being Male, Female, Other
______.
2Included 56 additional ethnic groups
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Table 3 Stream-one QPR mixed modelModel coefficients withproduced by the 2-level mixed regression models
(A) Model 1 has fixed factorsvariables of sector, step-group, sex, age-group, time-point and intervention status, with
clusters as random. Number of observations=942.

b se z p value ll ul

sex
Female -0 81 1 04 -0 79 431 -2 84 1 21

Age group
2 -0 94 0 88 -1 07 285 -2 65 0 78
3 -3 4 0 91 -3 78 0 001*** -5 22 -1 66

Timepoint
T1 -3 22 1 02 -3 16 002*** -5 22 -1 22

T2 -4 22 1 50 -2 82 005*** -7 15 -1 29
yes 3 76 1 31 2 87 004*** 1 20 6 33

Sector
2 -1 72 2 12 -0 81 418 -5 87 2 43

Step group
2 0 15 2 08 0 07 943 -3 93 4 22

*** p<0 01, ** p<0 05, * p<0 1

Table 4 Steam-one model-adjusted QPR means - derived from model in Table 3
QPR mean Std.Err. [95%Conf. Interval]

sex
1 54 85 1 36 52 18 57 51
2 54 03 1 23 51 63 56 44

Age group
1 55 69 1 17 53 39 57 99
2 54 75 1 25 52 31 57 20
3 52 25 1 48 49 34 55 16

Timepoint
0 56 89 1 25 54 45 59 34
1 53 67 1 43 50 86 56 48
2 52 67 1 38 49 97 55 37

Intervention status
0 52 51 1 46 49 65 55 37
1 56 27 1 23 53 87 58 67

Sector
1 55 05 1 75 51 62 58 47
2 53 33 1 24 50 91 55 75

Step
1 54 29 1 42 51 52 57 07
2 54 44 1 69 51 12 57 76

*The mean difference between treatment and control groups was 3 7 (95% Confidence interval: 0 5 6 8).

Table 5 Summary of outcomes in the streams 1 and 2 trials

Time point Intervention status Coefficient Robust Std
Err.

P>|z| 95% CI

Primary outcome: Control (n=475) Intervention (n=467)
Adjusted diff in means

(95%CI); p-value

Change in
direction of

favouring the
intervention

QPR Stream-one Mean (sd) 53 6 (16 3); n=475 54 4 (16 2); n=467 3 72 d (0 51,6 92); 0 023
YesSecondary outcomes: Control (n=140) Intervention (n=133)

QPR Stream-two Mean (sd) 53 1 (14 8); n=138 54 0 (14 5); n=131 2 54d (-3 10,8 18); 0 38

Warrick Mean (sd) 41 4 (11 2); n=139 42 2 (11 1); n=133 2 39 d (-2 66,7 43); 0 35 Yes
INSPIRE S score Mean (sd) 62 4 (22 3); n=128 62 2 (23 1); n=123 2 03 d (-6 72,10 78); 0 65

Yes
INSPIRE R score Mean (sd) 72 0 (22 3); n=134 75 5 (20 1); n=129 3 29 d (-3 39,9 97); 0 34

Other outcomes: Control (n=140) Intervention (n=133)
GAF score Mean (sd) 48 5 (14 7); n=140 51 4 (13 3); n=133 0 92 d (-6 15, 8 00); 0 80 Yes

SOFA score Mean (sd) 49 8 (15 5); n=134 52 9 (14 3); n=132 0 57 d (-5 30, 6 45); 0 85 Yes

Client Satisfaction
Questionnaire (CSQ)

Mean (sd) 23 3 (5 3); n=139 24 5 (5 5); n=130 1 21 d (-0 98, 3 41); 0 28
Yes

Mind Australia
Satisfaction Survey

(MASS)

Mean (sd) 8 0 (1 8); n=140 8 2 (1 8); n=132 0 02 d (-0 62, 0 67); 0 94
Yes

The Coercion Ladder,
Community services

Median (IQR) 2 0 (1 5); n=139 2 0 (1 5); n=139 0 20 II (-1 12, 0 72); 0 67
Yes

Days out of role (full) Median (IQR) 6 5 (0 0,15 0); n=138 6 0 (0 0,15 0); n=133 -1 37 (-5 34, 2 59); 0 50 No
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Figures

Figure 1 Consort chart for stream-one
Notes. PALS = PULSAR Active Learning Sessions. Invalid data refers to data-based issues in the form of missing data or invalid

responses. Ineligible data refers to participant-based issues that is, the person providing the data did not meet the eligibility

criteria for the study.

Days out of role (partial) Median (IQR) 6 0 (0 0,15 0); n=133 10 0 (2 0,15 0); n=129 0 12 (-4 56, 4 81); 0 96

PNCQ
(see Appendix 7)

Yes

Mean and standard deviation (sd) unless otherwise indicated. Also shown are the adjusted differences calculated from the mult i-
level mixed models (d linear or II Poisson regressions) adjusted for fixed effects of gender, age, timepoint and sector and clusters
as random effects. Step group is an additional fixed effect in the stream-one regressions.
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Figure 2 Consort chart for stream-two
Note. PALS = PULSAR Active Learning Sessions
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Figure 3 QPR scores by sector over time.

*

*Change p < .01 by pairwise comparison with previous time-point.

Note. Step-one group (blue) received intervention in year 1. Step-two group (red)

received intervention in year 2.
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Supplementary materials

Appendix 1

Key changes in the setting of the project through the time-period for observations
The key period in which this intervention and associated observations across multiple healthcare sectors in Victoria
occurred from late 2014 to early 2017 was a time of considerable external change, collective stresses and challenge to
involved organisations and their staff. This context is likely to have had some negative influences on implementation of
recovery orientated practice.
The funding environment for public health services in Victoria under the Liberal administration 2010 to 2015 received
significant criticism as negative, with funding levels not keeping up with inflation, or where they did, being associated
with substantial additional commitments so not representing real increases.1 While the Labor administration that
followed has been better reviewed for its support of healthcare,2 there was limited time for the actions of this new
administration to flow through into changes in work context in the timespan of this project.
As well as the general problem of under resourcing, three intersecting areas of change impacted on this project and the
research undertaken with specialist mental health services.

Changes to the MHCSS:
In 2015, the then Victorian State Government introduced a major reform of mental health community support services

(MHCSS), which presented substantial challenges for organisations involved in this study.3 In 2014, Kim Koop, the
then CEO of the peak body for mental health community support services (MHCSS) in Victoria, anticipated that
MHCSS were about to e 4 as a result of new service types and new
contracts being implemented to begin to reshape service delivery that would also herald significant changes in the
service provider landscape.4 This process was seen as necessary to deal with a long-standing need for reform and also to
assist the sector to prepare for the much larger transition process of having all MHCSS funding rolling into the National
Disability Insurance Scheme (NDIS) by 2019. Later referred
interviewing senior personnel, that:

In the case of recommissioning MHCSS and AOD (Alcohol and other drug) sectors in Victoria there would
appear to have been very high costs, potentially avoidable difficulties and as yet undetermined benefits. One of
strongest themes emerging from the interviews was that while there had been widespread enthusiasm for
reform in both sectors, many of its proponents had become disillusioned and despairing as a consequence of
the processes for both reform design and reform implementation (p.39).3

The recommissioning involved the establishment of new catchment areas, a centralised intake and assessment process,
and a reduction in the number of providers. Many small services lost their funding altogether and larger services had
both losses and gains that required considerable adjustment. For example some services were allocated to other
providers and staff and clients needed to transition from one provider to another. This resulted in a long and difficult
transition period. The costs to the sector were considerable. Agencies, including those in this study, had to make staff
redundant and also explain to consumers why they were no longer going to provide services to them. Other problems
identified by Silburn3 are:

Poor planning, lack of guidelines and information and limited systems alliance (p.19)
Not enough time and too many things happening at once (p.21)
Lack of communication with consumers and other types of service providers (p.21)
Lack of a well-

Silburn (2014) also found that the recommissioning process had undermined:
collaboration, partnerships and joint models of care (p.24);
models of care for clients from disadvantaged or vulnerable communities (p.25);
comprehensive models of care delivered by single agencies

There were concerns that the central intake system became a barrier for clients to access services because it was often
multi-stepped and difficult to negotiate. For example:

Interviewees argued that while clients had previously been able to walk into their agency, make an
appointment and get an assessment within a short time period, they now had to be directed to call the central
intake provider and may have to wait several weeks for an assessment (p.29)3

After recommissioning Silburn3 describes how:
MHCSS sector clients are categorised into three tiers, consistent with the proposed categorisation for the NDIS.
To be eligible for a service clients have to have a permanent disability associated with a mental illness. Once
clients are deemed eligible they are then categorised based on the severity of the disability and/or their current
needs. This means that clients with high levels of disability, but who are otherwise stable/doing well (and
therefore might have low levels of need) might get the same level of priority as someone who has a lower level
of disability and a high level of current need. One interviewee noted that this also means that clients with
either no permanent disability or with an uncertain diagnosis, but with high needs are likely to miss out on
services in the new system. People in this group can include people experiencing their first psychosis or life
circumstances like deterioration of their support networks, who with early intervention may not become
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dependent on the MHCSS system. The system has therefore lost significant capacity for prevention for this
group of clients. (p.32).

Changes as a result of the new Mental Health Act:
In 2014, the Victorian State government introduced a new Mental Health Act.5 Although the Act is encouraging of a

requirements in the context of this budget-limited environment. The introduction of the new Mental Health Act in 2014
was the first such change in nearly three decades. It provided an entirely new legal framework for the delivery of mental
health services (MHS) and carried with it considerable training demands on clinicians in the public MHS involved. This
led to some delay in the ability to deliver the PULSAR training since it was not practicable to release staff in those
services so quickly following this other major training impost. The MHA was designed to support recovery and
introduce a range of new mechanisms to improve patients or consumers involvement in decision making including
Advance Statements and Nominated Persons. The immediate impact of the legislative changes was to produce an
uncertain legal environment in which the voluntary PULSAR training modules competed with compulsory training on
the Act for staff time and attention. Also this compulsory training tended not to focus on the relevant recovery and
supported decision making reforms but rather on the changes to compulsory admission criteria and treatment orders,
restrictive interventions and ECT.

Changes at the Clinical Services:
Some quantitative summary data gives an indication of the trends in activity through time across the PMHS, based on
regularly collected data and available reports which are not available in as standardised a way for the MHCSS. The last
day of the year snapshot of all PMHS case managed clients rose from 2349 in 2014 to 2462 in 2016, an increment of
5%. By way of indicators on demand factors for the whole service, emergency department presentations increased from
8803 in 2014 to 10004 in 2016 (+14%) and inpatient length of stay decreased on average from 12 8 days to 11 3 days (-
4%) as total in-patient separations increased from 3102 to 3633 (+17%). Average length of stay in community services
from opening to closing of administrative cases increased by 31% (2014: 157 days, 2015: 170 days, 2016: 205 days).
From an observational and more qualitative perspective, Monash Health Service (MH) could be described as a hyper-
complex environment 6 and it was particularly so during the time this study was being conducted. In 2015, among
significant changes within MH through the course of the project, it is publicly available information that the staff
employed as MH Medical Program Director and Executive Director left in April and May of that year respectively.
Long et al7

(p.2).
Long, McDermott and Meadows (as yet unpublished PhD research8) describe, via semi structured interviews carried out
with the MHS senior leadership group, the amount of change and challenges occurring in the service between 2013 and
2017. While their investigation was a different project to PULSAR it occurred in a similar timeframe and the findings

participants used critical reflection to identify meaningful
events in the services during this time.8 Twenty-three critical incidents were identified. These included changes in
government policy, adjustments in funding and staff turnover. Hence staff in the service were persistently having to deal
with change and also the loss of some programs, creating an atmosphere of uncertainty.

Appendix 2

Training quality assurance and adaptations made to the training in course of the project
Quality assurance measures employed during training delivery included a day-long workshop attended by all trainers to
introduce the training schedule, content and process including demonstrations and role-play of key exercises. A detailed
schedule guided delivery working through the key elements of content along with use of standardised training materials
including a range of consistently employed audio-visual aids. Discussions with a CI early in the training schedules
followed each day session to review any departures from intended process- as confidence grew with the training these
were replaced with accessibility of a CI to discuss any problems following the sessions.
The first intervention round for clinical services was developed as a two-day session, with the community services
training planned as a separate two-day session in the same week. In addition to two consumer trainers employed by the
project, trainers were sourced from clinical services for the clinical sessions and the community sector for the
community sessions. This was anticipated as enabling the inclusion of specialist skills and experience in the delivery of
training.
Training in the second round was subject to further modifications based on analyses of evaluations of the first round of
training by both participants and trainers. The delivery of the intervention was modified to account for previously
unknown restrictions on the ability of services to release staff for two days of training. Based on feedback from services,
it was identified that attending two days of training for some teams was difficult. This was either due to the workload of
the teams (specifically CAT teams) or the recent undertaking of organisational wide recovery training. In response to
this the training was re-designed so that all material is covered in the first day of training, with more in-depth
exploration and practice of the knowledge and skill on day two.
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Feedback from the first round of training both through the structured feedback following training and from qualitative
work led us to make several other modifications:
Training was restructured to allow half of the two days of training to be combined between the MHCSS sector and MH
Staff. Feedback highlighted how the consumer role in leading training could be experienced as very challenging for
some participants particularly if the consumer was experienced as critical of staff. Of course, being open to hearing
criticisms from consumers about mental health care is a critical part of any transition to recovery-oriented practice so
the training team worked very hard at considering this feedback in subsequent rounds. A key learning was that the
introduction of the REACH coaching process needed to be deeply experiential. In particular, the training team formed
the view that a critical element of the delivery was that the co-trainers as consumers and clinicians of other workers
needed to embody the coaching principles in a fully authentic way. In alignment with a PDSA approach we took this on
board as much as we could and adjusted the interactive style of the trainers for the second round. Specific focuses
coaching based material was added with involvement of an additional trainer providing this particular perspective.
Additions to the PULSAR Manual included sections providing information on Advance statements, Nominated persons
and Risk and Recovery with additional references. Additional material was provided in Appendix 2 and the title

relapse symptoms

Appendix 3

Adverse events
At the commencement of the trial the forms of possible adverse events we anticipated included: 1) risk of distress by a
participant during an interview; 2) issues related to disclosure of potential harm to self or others 3) risk of harm to staff.
We developed an ethics protocol outlining the prevention and management of these risks which was approved by the
governing HREC and our participant information and consent form for the face-to-face interviews outlined the potential
risk of distress and what to do should it occur. Participants who were invited to complete the survey or undertake and
interview were provided with written contact details for complaints, which was the manager of the governing HREC.
During the course of the project there were four complaints reported to the HREC. Three complaints related to QPR
mailout (privacy concerns; receiving a letter but not a client of participating services; receiving a letter to a consumer
who had died) which led to changes in procedures under direction of HREC as appropriate. One complaint related to the
management of interview distress which led to updates to the staff training protocol and counselling provided to the
staff member concerned.
No complaints were received that related to the REFOCUS-PULSAR intervention.
In addition to these complaints reported to HREC, during the trial one participant expressed suicidal ideation in a note
attached to the return of a consent form. This was followed up by staff as per our ethics protocol to ensure their safety.
The suicidal ideation was related to chronic psychiatric and medical symptoms and family conflict, not to participation
in the project. In line with CATT advice, this issue was ultimately passed onto the police who took the participant to
hospital, as the participant could not guarantee her safety.
Beyond the complaints process, we did not systematically collect any other adverse event information from consumers
(such as deaths, hospitalisations etc.) because the intervention was a training intervention for staff rather than a clinical
intervention for consumers so attribution of adverse events from clinical care in the context of the study, of which care
guided by PULSAR-REFOCUS principles was but a part would not have been clear.
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Appendix 4

Figure S1: Detailed CONSORT chart stream-one
Notes. PALS = PULSAR Active Learning Sessions. Invalid data refers to data-based issues in the form of missing data
or invalid responses. Ineligible data refers to participant-based issues that is, the person providing the data did not

meet the eligibility criteria for the study.
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Appendix 5

Details on profile of participants

Table 5.1 Stream-one trial QPR numbers (%) by Intervention Status, gender, age group, step, intervention
status and demographics.
There were no significant differences between the control and intervention groups.

Control Intervention Total
Distribution in specialist care
N 475 467 942
(%) (50 4 0) (49 6) (100)
Distribution in specialist care by Gender1

Female 268 (56 4) 276 (59 1) 544 (57 7)
Male 203 (42 7) 187 (40 0) 390 (41 4)
Not listed 4 (0 8) 4 (0 9) 8 (0 8)
Distribution in specialist care by Age group
17-30 years 104 (22 2) 125 (26 1) 229 (24 3)
30-49 years 243 (51 8) 229 (49 6) 472 (50 1)
50 years and over 122 (26 0) 108 (23 4) 230 (24 4)
Distribution in specialist care by Step Group intervention
Step Group 1 145 (30 5) 300 (64 2) 445 (47 2)
Step Group 2 330 (69 5) 167 (35 8) 497 (52 8)
Distribution in specialist care by Intervention status (Ix)
No Ix 475 (100) 0 (0 0) 475 (50 4)
Yes Ix 0 (0) 467 (100) 467 (49 6)
Distribution in specialist care by Country of birth
Australia 345 (72 6) 345 (73 9) 690 (73 2)
Other2 125 (26 3) 118 (25 3) 243 (25 8)
Not listed 5 (1 1) 4 (0 9) 9 (1 0)
Distribution in specialist care by Year of arrival
After 2000 27 (45 8) 32 (54 2) 59 (6 3)
Between 1981-2000 62 (58 5) 44 (41 5) 106 (11 3)
Before 1980 27 (54 0) 25 (46 0) 52 (5 2)
Not listed 12 (46 2) 14 (53 8) 26 (2 8)
Distribution in specialist care by Main language
English 422 (88 8) 398 (85 2) 820 (87 0)
Other 32 (6 7) 40 (8 6) 72 (7 6)
Both English and Other 14 (2 9) 18 (3 9) 32 (3 4)
Not listed 7 (1 5) 11 (2 4) 18 (1 9)
Distribution in specialist care by Ethnicity (self-identified)
Australian Non-Indigenous 223 (46 9) 237 (64 6) 460 (48 8)
Australian Indigenous 35 (7 4) 45 (12 3) 80 (8 5)
Other 176 (37 1) 167 (45 5) 343 (36 4)
Not listed 41 (8 6) 18 (4 9) 59 (6 3)
Distribution in specialist care by Duration of mental health service use
Mean number of years 4 3 4 0 4 2
Median number of years 1 0 1 0 1 0
Range (years) 0-35 0-35 0-35
No. of people with <1 year at site 190 (40 0) 199 (42 6) 389 (42 3)

Mean number of months for those with <1 year at site 3 1 3 3 3 2
Median number of months for those with <1 year at site 3 3 3

Note. Where cell sizes are less than 5 at any timepoint for a given characteristic, data were pooled to ensure
confidentiality.
1Gender was determined by asking participants: "Which gender do you identify with?" with options being Male, Female,
Other ______
2Included 60 additional ethnic groups

Table 5.2 Stream-two trial QPR numbers (%) by timepoint, gender, age group, step, intervention status and
demographics

Timepoint
T0 T1 T2 Total

Distribution in specialist care by Timepoint
N 71 129 73 273
(%) (26 0) (47 3) (26 7) (100)
Distribution in specialist care by Timepoint and Gender1

Female 46 (64 8) 63 (48 8) 42 (57 5) 151 (55 3)
Male 25 (35 2) 64 (49 6) 31 (42 5) 120 (44)
Other 0 (0 0) 2 (1 6) 0 (0 0) 2 (0 7)
Distribution in specialist care by Timepoint and Age group
17-30 years 26 (36 6) 23 (17 8) 13 (17 8) 62 (22 7)
30-49 years 30 (42 3) 67 (51 9) 35 (48) 132 (48 4)
50 years and over 15 (21 1) 38 (29 5) 24 (32 9) 77 (28 2)
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Not listed 0 (0 0) 1 (0 8) 1 (1 4) 2 (0 7)

Distribution in specialist care by Timepoint and Step Group intervention
Step Group 1 71 (100) 60 (46 5) 0 (0 0) 131 (48)
Step Group 2 0 (0 0) 69 (53 5) 73 (100) 142 (52)
Distribution in specialist care by Timepoint and Intervention status (Ix)
No Ix 71 (100) 69 (53 5) 0 (0 0) 140 (51 3)
Yes Ix 0 (0 0) 60 (46 5) 73 (100) 133 (48 7)
Distribution in specialist care by Country of birth
Australia 49 (69 0) 94 (72 9) 53 (72 6) 196 (71 8)
Other 22 (31 0) 35 (27 1) 20 (27 4) 77 (28 2)

Year of arrival in Australia
After 2000 2 (9 1) 11 (18 3) 2 (10 0) 15 (19 5)

Between 1981-2000 12 (54 5) 14 (23 3) 10 (50 0) 36 (46 8)
Before 1980 6 (27 3) 10 (16 7) 7 (35 0) 23 (29 9)

Not listed 2 (9 1) 25 (41 7) 1 (5 0) 28 (36 4)

Distribution in specialist care by Main language spoken at home
English 60 (84 5) 115 (89 2) 66 (90 4) 241 (88 3)
Other 11 (15 5) 14 (10 9) 7 (9 6) 32 (11 7)
Distribution in specialist care by Ethnicity (self-identified)
Australian Non-Indigenous 38 (53 5) 74 (57 4) 43 (58 9) 155 (56 8)
Australian Indigenous 2 (2 8) 2 (1 6) 2 (2 7) 6 (2 2)
Other 20 (28 2) 50 (38 8) 19 (26) 89 (32 6)
Not listed 11 (15 5) 3 (2 3) 9 (12 3) 23 (8 4)

Other category (multiple responses could be listed)
British (English, Irish, Walsh, Scottish) 1 (5 0) 17 (34 0) 5 (26 3) 23 (25 8)

European (Italian, Greek, Bosnian, Dutch, German) 7 (35 0) 20 (40 0) 5 (26 3) 32 (36 0)

New Zealander/Maori 2 (10 0) 3 (6 0) 4 (21 1) 9 (10 1)
Middle Eastern (Afghan) 2 (10 0) 0 (0 0) 0 (0 0) 2 (2 2)

South East Asian (Burmese, Chinese, Indian,
Cambodian, Sri Lankan, Vietnamese)

8 (16 0) 5 (10 0) 5 (26 3) 18 (20 2)

0 (0 0) 5 (10 0) 0 (0 0) 5 (5 6)

Distribution in specialist care by Duration of mental health service use
Mean number of years 11 0 13 2 13 1 12 6
Median number of years 9 0 11 0 11 0 10 0
Range (years) 1-40 1-33 1-40 1-40
No. of people with <1 year at site 0 0 0 0

Duration of current service use
Mean number of years 4 6 5 8 7 2 5 8

Median number of years 3 0 3 0 4 5 3 0
Range (years) 0-23 1-22 1-32 0-32

No. of people with <1 year at site 1 0 0 1
Median number of months for those with <1 year at site 3 - - 3

Distribution in specialist care by Marital status
Single 48 (67 6) 67 (51 9) 33 (45 2) 148 (54 2)
Married 6 (8 5) 21 (16 3) 16 (21 9) 43 (15 8)
DeFacto 3 (4 2) 8 (6 2) 1 (1 4) 12 (4 4)
Separated 4 (5 6) 15 (11 6) 10 (13 7) 29 (10 6)
Divorced 10 (14 1) 14 (10 9) 10 (13 7) 34 (46 6)
Widowed 0 (0 0) 1 (0 8) 2 (2 7) 3 (4 1)
Other 0 (0 0) 3 (2 3) 1 (1 4) 4 (5 5)
Distribution in specialist care by Child status
Yes 33 (46 5) 64 (49 6) 41 (56 2) 138 (50 5)

No 38 (53 5) 65 (50 4) 32 (43 8) 135 (49 5)
Number of children living at home

0 16 (48 5) 32 (50 0) 16 (39 0) 64 (46 4)
1 11 (33 3) 17 (26 6) 12 (29 3) 40 (29 0)
2 4 (12 2) 10 (15 6) 9 (22 0) 23 (16 7)
3 0 (0 0) 1 (1 6) 3 (7 3) 4 (2 9)
4 1 (3 0) 1 (1 6) 0 (0 0) 2 (1 4)

5-6 1 (3 0) 1 (1 6) 0 (0 0) 2 (1 4)
Not listed 0 (0 0) 2 (3 1) 1 (2 4) 3 (2 2)

Distribution in specialist care by Living situation (multiple responses could be
selected)

Living with parents 16 (22 5) 16 (12 4) 15 (20 5) 47 (17 2)
Living with siblings 4 (5 6) 8 (6 2) 4 (5 5) 16 (5 9)
Living with a partner 7 (9 9) 31 (24 0) 15 (20 5) 53 (19 4)
Living with children 15 (21 1) 26 (20 2) 19 (26 0) 60 (22 0)
Living with friends 4 (5 6) 7 (5 4) 2 (2 7) 13 (4 8)
Living in shared accommodation 5 (7 0) 14 (10 9) 5 (6 8) 24 (8 8)
Living in crisis accommodation 3 (4 2) 3 (2 3) 1 (1 4) 7 (2 6)
Living in support housing 8 (11 3) 11 (8 5) 9 (12 3) 28 (10 3)
Living alone 23 (32 4) 30 (23 3) 20 (27 4) 73 (26 7)
Homeless 3 (4 2) 3 (2 3) 0 (0 0) 6 (2 2)
Other 4 (5 6) 10 (7 8) 1 (1 4) 15 (5 5)
Distribution in specialist care by Education level
None 0 (0 0) 0 (0 0) 1 (1 4) 1 (0 4)
Primary school 2 (2 8) 4 (3 1) 0 (0 0) 6 (2 2)
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Secondary school ( yr 10) 25 (35 2) 39 (27 9) 21 (28 8) 85 (31 1)

Secondary school (yr 11) 12 (16 9) 30 (23 3) 14 (19 2) 56 (20 5)
Secondary school (yr 12) 27 (38 0) 56 (43 4) 37 (50 7) 120 (44 0)
Not listed 5 (7 0) 0 (0 0) 0 (0 0) 5 (1 8)
Distribution in specialist care by Highest qualification
Certificate I 2 (2 8) 1 (0 8) 1 (1 4) 4 (1 5)
Certificate II 3 (4 2) 6 (4 7) 4 (5 5) 13 (4 8)
Certificate III 15 (21 1) 19 (14 7) 13 (17 8) 47 (17 2)
Certificate IV 7 (9 9) 15 (11 6) 10 (13 7) 32 (11 7)
Diploma 9 (12 7) 11 (8 5) 10 (13 7) 30 (11 0)
Advanced Diploma 1 (1 4) 1 (0 8) 1 (1 4) 3 (1 1)
Associate Degree 0 (0 0) 1 (0 8) 0 (0 0) 1 (0 4)
Bachelor Degree 1 (1 4) 13 (10 1) 7 (9 6) 21 (7 7)
Bachelor Honours Degree 0 (0 0) 3 (2 3) 1 (1 4) 4 (1 5)
Graduate Diploma 0 (0 0) 2 (1 6) 2 (2 7) 4 (1 5)
Masters (research) 0 (0 0) 1 (0 8) 0 (0 0) 1 (0 4)
Masters (coursework) 1 (1 4) 3 (2 3) 1 (1 4) 5 (1 8)
Doctoral 1 (1 4) 1 (0 8) 0 (0 0) 2 (0 7)
Other 3 (2 8) 11 (8 5) 4 (5 5) 18 (6 6)
Not listed 28 (39 4) 41 (31 8) 19 (26 0) 85 (31 1)

Note. Where cell sizes are less than 5 at any timepoint for a given characteristic, data were pooled to ensure
confidentiality.
1Gender was determined by asking participants: "Which gender do you identify with?" with options being Male, Female,
Other.

Table 5.3 Stream-two trial QPR numbers (%) by Intervention Status, gender, age group, step, intervention
status and demographics.
There were no significant differences between the control and intervention groups.

Control Intervention Total
Distribution in specialist care
N 140 133 273
(%) (51 3) (48 7) (100)
Distribution in specialist care by Gender1

Female 80 (57 1) 71 (53 4) 151 (55 3)
Male 59 (42 1) 61 (45 9) 120 (44)
Not listed 1 (0 7) 1 (0 8) 2 (0 7)
Distribution in specialist care by Age group
17-30 years 35 (25 0) 27 (20 3) 62 (22 7)
30-49 years 65 (46 4) 67 (50 4) 132 (48 4)
50 years and over 39 (27 9) 38 (28 6) 77 (28 2)
Not listed 1 (0 7) 1 (0 8) 2 (0 7)
Distribution in specialist care by Step Group intervention
Step Group 1 71 (50 7) 60 (45 1) 131 (48 0)
Step Group 2 69 (49 3) 73 (54 9) 142 (52 0)
Distribution in specialist care by Intervention status (Ix)
No Ix 140 (100) 0 (0 0) 140 (50 4)
Yes Ix 0 (0 0) 133 (100) 133 (49 6)
Distribution in specialist care by Country of birth
Australia 98 (70 0) 98 (73 7) 196 (71 8)
Other2 42 (30 0) 35 (26 3) 77 (28 2)

Year of arrival in Australia
After 2000 8 (19 0) 7 (20 0) 15 (19 5)

Between 1981-2000 20 (47 6) 16 (45 7) 36 (46 8)
Before 1980 12 (28 6) 11 (31 4) 23 (29 9)

Not listed 2 (4 8) 1 (2 9) 3 (3 9)
Distribution in specialist care by Main language
English 124 (88 6) 117 (88 0) 241 (88 3)
Other 16 (11 4) 16 (12 0) 32 (11 7)
Distribution in specialist care by Ethnicity (self-identified)
Australian Indigenous 2 (1 4) 4 (3 0) 6 (2 2)
Australian Non-Indigenous 77 (55 0) 78 (58 6) 155 (56 8)
Other 54 (38 6) 35 (26 3) 89 (32 6)
Not listed 7 (5 0) 16 (12 0) 23 (8 4)

Other category (multiple responses could be listed)
British (English, Irish, Walsh, Scottish) 13 (24 1) 10 (28 6) 23 (25 8)

European (Italian, Greek, Bosnian, Dutch, German) 22 (40 7) 10 (28 6) 32 (36 0)
New Zealander/Maori 4 (7 4) 5 (14 3) 9 (10 1)

Middle Eastern (Afghan) 2 (3 7) 0 (0 0) 2 (2 2)
South East Asian (Burmese, Chinese, Indian, Cambodian, Sri Lankan, Vietnamese) 13 (24 1) 10 (28 6) 23 (25 8)

0 (0 0) 0 (0 0) 0 (0 0)
Distribution in specialist care by Duration of mental health service use
Mean number of years 13 1 12 0 12 6
Median number of years 10 0 10 0 10 0
Range (years) 1-40 1-40 1-40
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No. of people with <1 year at site10 (28 6) 0 0 0
Duration of current service use

Mean number of years 5 2 6 5 5 8
Median number of years 3 0 4 0 3 0

Range (years) 0-23 1-32 0-32

No. of people with <1 year at site 1 0 1

Number of months for those with <1 year at site 3 - 3
Distribution in specialist care by Marital status
Single 77 (55 0) 71 (53 4) 148 (54 2)
Married 20 (14 3) 23 (17 3) 43 (15 8)
DeFacto 10 (7 1) 2 (1 5) 12 (4 4)
Separated 15 (10 7) 14 (10 5) 29 (10 6)
Divorced 17 (12 1) 17 (12 8) 34 (12 5)
Widowed 0 (0 0) 3 (2 3) 3 (1 1)

Other 1 (0 7) 3 (2 3) 4 (1 5)
Distribution in specialist care by Child status
Yes 76 (54 3) 62 (46 6) 138 (50 5)
No 64 (45 7) 71 (53 4) 135 (49 5)

Number of children living at home
0 39 (51 3) 25 (40 3) 64 (46 4)

1 11 (14 5) 21 (33 9) 32 (23 2)

2 12 (15 8) 11 (17 7) 23 (16 7)

3 2 (2 6) 3 (4 8) 5 (3 6)

4 2 (2 6) 0 (0 0) 2 (1 4)

5-6 1 (1 3) 0 (0 0) 1 (0 7)
Not listed 37 (48 7) 2 (3 2) 39 (28 2)

Distribution in specialist care by Living situation (multiple responses could be
selected)
Living with parents 21 (15 0) 26 (19 5) 47 (17 2)
Living with siblings 8 (5 7) 8 (6 0) 16 (5 9)
Living with a partner 29 (20 7) 24 (18 0) 53 (19 4)
Living with children 31 (22 1) 29 (21 8) 60 (22 0)
Living with friends 6 (4 3) 7 (5 3) 13 (4 8)
Living in shared accommodation 12 (8 6) 12 (9 0) 24 (8 8)
Living in crisis accommodation 6 (4 3) 1 (0 8) 7 (2 6)
Living in support housing 12 (8 6) 16 (12 0) 28 (10 3)
Living alone 38 (27 1) 35 (12 8) 73 (26 7)
Homeless 4 (2 9) 2 (1 5) 6 (2 2)
Other 12 (8 6) 3 (2 3) 15 (5 5)
Distribution in specialist care by Education level
None 0 (0 0) 1 (0 8) 1 (0 4)
Primary school 4 (2 9) 2 (1 5) 6 (2 2)
Secondary school ( yr 10) 46 (32 9) 39 (29 3) 85 (31 1)
Secondary school (yr 11) 30 (21 4) 26 (19 5) 56 (42 1)
Secondary school (yr 12) 55 (39 3) 65 (48 9) 120 (44 0)
Not listed 5 (3 6) 0 (0 0) 5 (1 8)
Distribution in specialist care by Highest qualification
Certificate I 2 (1 4) 2 (1 5) 4 (1 5)
Certificate II 7 (5 0) 6 (4 5) 13 (4 8)
Certificate III 26 (18 6) 21 (15 8) 47 (17 2)
Certificate IV 14 (10 0) 18 (13 5) 32 (11 7)
Diploma 18 (12 9) 12 (9 0) 30 (11 0)
Advanced Diploma 1 (0 7) 2 (1 5) 3 (1 1)
Associate Degree 0 (0 0) 1 (0 8) 1 (0 4)
Bachelor Degree 8 (5 7) 13 (9 8) 21 (7 7)
Bachelor Honours Degree 1 (0 7) 3 (2 3) 4 (1 5)
Graduate Diploma 2 (1 4) 2 (1 5) 4 (1 5)
Masters (research) 1 (0 7) 0 (0 0) 1 (0 4)
Masters (coursework) 2 (1 4) 3 (2 3) 5 (1 8)
Doctoral 1 (0 7) 1 (0 8) 2 (0 7)
Other 9 (6 4) 9 (6 8) 18 (6 6)
Not listed 48 (34 3) 40 (30 1) 88 (32 2)

Note. Where cell sizes are less than 5 at any timepoint for a given characteristic, data were pooled to ensure
confidentiality.
1Gender was determined by asking participants: "Which gender do you identify with?" with options being Male, Female,
Other.
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Appendix 6

Stream Two Blindness findings

Process and findings
At the end of each PULSAR stream-two interview, the interviewer recorded if they thought the participant had come
from a site that had received the intervention in year one (step-one) or year two (step-two). Interviewers were required
to make a guess if they had no thought about the site intervention status. The null hypothesis here is that the observed
proportion of correct guesses is 0 5 (i.e. half-and-half). Binomial probability theory tells us the probability of a type 1
error (the incorrect rejection of a true null hypothesis), which is shown in Table 1.

Table 6 Accuracy of interviewer guesses regarding study site in stream-two
Number of interviews Correct guess

(number)
Correct guess (%) Probability of Type 1 error:

p value

T0 74 49 66 2% 0 004

T1 45 17 37 8% 0 964

T2 74 41 55 4% 0 208

At the first timepoint T0, the proportion of interviewers correctly guessing the intervention allocation at sites
(66 2%) was significant, with p-value<0 01. On review of these results during the study the team considered they may
have been influenced by the non-random order of selection options, with interviewers possibly being more likely to tick
the first box (which was consistently the correct option). So for the later timepoints T1 and T2, the options for
interviewers to select were randomised. At both of these timepoints, the proportion of interviewers correctly guessing
the intervention allocation at sites was no different to chance (T1 was 37 8%, p-value>0 9; T2 was 55 4%, p-value>0 2).

Summary and conclusions
Assessment of blindness for stream-two interviews indicated that at T0, the proportion of interviewers correctly
guessing site intervention allocation (66 2%) was significant, p<0 01. This result was possibly influenced by non-
random ordering of selection options and as options were randomised for T1 and T2, the proportion interviewers correct
guessing of site intervention allocation was no different from chance (T1: 37 8%, p>0 9; T2: 55 4%, p>0 2). We
conclude it is unlikely through the course of the project that interview bias would represent a significant bias to findings.

Appendix 7

Main model building for stream-one QPR outcome
The model building process is shown in models 1.1 to 1.4, where model 1.4 is the final main model referred to in the
manuscript. All models below have the cluster variable specified as random. Model building begins with fixed factors
of timepoint and intervention status in Model 1.1. Then in model 1.2, fixed effects of sex and age group are added. Then
in model 1.3, added is the fixed effect variable for sector (PMHS; MHCSS). Finally, model 1.5 has same variables as

able.

Model 1.1 Stream-one QPR mixed model with fixed factors of timepoint and intervention status, and clusters as
random.
Number of obs=942.
*** p<0 01, ** p<0 05, * p<0 1

b se z p value ll ul

Timepoint
T1 -3 59 1 13 -3 17 002*** -5 81 -1 37
T2 -4 78 1 60 -2 99 003*** -7 92 -1 65

Intervention status
yes 4 15 1 54 2 69 007*** 1 13 7 18

Model Adjusted QPR means
Model adj. QPR mean Std.Err. [95%Conf. Interval]

Timepoint
T0 57 14 1 25 54 70 59 58
T1 53 55 1 34 50 92 56 18
T2 52 35 1 39 49 63 55 07

Intervention status*
0 52 25 1 46 49 37 55 12
1 56 40 1 25 53 95 58 84

*The mean difference between treatment and control groups was 4 2 (95% Confidence interval: 1 1 7 2).

Model 1.2. Stream-one QPR mixed model with fixed factors of sex, age-group, time and intervention status, and
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clusters as random.
Number of obs= 942.
*** p<0 01, ** p<0 05, * p<0 1.

b se z p value ll ul

Sex
Female - 86 1 05 -0 82 0 414 -2 92 1 20

Age group
2 - 88 86 -1 02 0 308 -2 56 0 81
3 -3 40 93 -3 67 0 001*** -5 21 -1 58

Timepoint
T1 -3 20 1 07 -2 99 0 003*** -5 29 -1 11
T2 -4 19 1 56 -2 69 0 007*** -7 25 -1 14

Intervention status
Yes 3 74 1 56 2 36 0 018** 63 6 85

Model adjusted QPR means
QPR mean Std.Err. [95%Conf. Interval]

Sex
Male 54 82 1 29 52 29 57 35

Female 53 96 1 25 51 51 56 41
Age group

1 55 60 1 12 53 40 57 80
2 54 72 1 22 52 34 57 10
3 52 20 1 50 49 26 55 15

Timepoint
0 56 82 1 18 54 52 59 13
1 53 63 1 38 50 93 56 33
2 52 63 1 47 49 74 55 52

Intervention status*
0 52 47 1 53 49 46 55 47
1 56 20 1 25 53 75 58 66

*The mean difference between treatment and control groups was 3 7 (95% Confidence interval: 0.7 6 8).

Model 1.3. Stream-one QPR mixed model with fixed factors of sector, sex, age-group, time and intervention
status, and clusters as random.
Number of obs=942.
*** p<0 01, ** p<0 05, * p<0 1.

b se z p value ll ul

Sex
Female -0 818 1 05 - 78 434 -2 87 1 23

Age group
2 -0 93 0 85 -1 09 274 -2 59 0 74
3 -3 43 0 91 -3 77 0 001*** -5 21 -1 65

Timepoint
T1 -3 20 1 07 -2 99 003*** -5 30 -1 10
T2 -4 18 1 56 -2 67 008*** -7 24 -1 11

Intervention status
Yes 3 72 1 64 2 27 023** 0 51 6 92

Sector
2 -1 71 2 12 -0 81 418 -5 87 2 44

Model adjusted QPR means
QPR mean Std.Err. [95%Conf. Interval]

Sex
1 54 85 1 35 52 20 57 49
2 54 03 1 22 51 63 56 42

Age group
1 55 68 1 13 53 46 57 90
2 54 75 1 24 52 31 57 19
3 52 25 1 48 49 35 55 15

Timepoint
0 56 87 1 203 54 51 59 23
1 53 67 1 42 50 885 56 45
2 52 69 1 44 49 87 55 51

Intervention status
0 52 53 1 57 49 45 55 60
1 56 24 1 26 53 77 58 72

Sector
1 55 04 1 74 51 63 58 45
2 53 39 1 23 50 91 55 75

*The mean difference between treatment and control groups was 3 7 (95% Confidence interval: 0 5 6 9).



Und erEmb argo

50

Model 1.4. Stream-one QPR mixed model with fixed factors of sector, step-group, sex, age-group, time and
intervention status, and clusters as random.
Number of obs=942.
*** p<0 01, ** p<0 05, * p<0 1.

b se z p value ll ul

Sex
Female -0 81 1 04 -0 79 431 -2 84 1 21

Age group
2 -0 94 0 88 -1 07 285 -2 65 0 78
3 -3 4 0 91 -3 78 0 001*** -5 22 -1 66

Timepoint
T1 -3 22 1 02 -3 16 002*** -5 22 -1 22
T2 -4 22 1 50 -2 82 005*** -7 15 -1 29

Intervention status
Yes 3 76 1 31 2 87 004*** 1 20 6 33

Sector
2 -1 72 2 12 -0 81 418 -5 87 2 43

Step group
2 0 15 2 08 0 07 943 -3 93 4 22

Model adjusted QPR means
QPR mean Std.Err. [95%Conf. Interval]

Sex
1 54 85 1 36 52 18 57 51
2 54 03 1 23 51 63 56 44

Age Group
1 55 69 1 17 53 39 57 99
2 54 75 1 25 52 31 57 20
3 52 25 1 48 49 34 55 16

Timepoint
0 56 89 1 25 54 45 59 34
1 53 67 1 43 50 86 56 48
2 52 67 1 38 49 97 55 37

Intervention status
0 52 51 1 46 49 65 55 37
1 56 27 1 23 53 87 58 67

Sector
1 55 05 1 75 51 62 58 47
2 53 33 1 24 50 91 55 75

Step
1 54 29 1 42 51 52 57 07
2 54 44 1 69 51 12 57 76

*The mean difference between treatment and control groups was 3 7 (95% Confidence interval: 0 5 6 8).

Appendix 8

Interaction term model for stream-one QPR outcome
The model building process is shown in models 1.5 to 1.8, where model 1.8 is the final interaction term model referred
to in the manuscript. All models below have the cluster variable specified as random. Reference groups in models can
be arbitrary, and were selected based on the lowest QPR means at the specified timepoint. In Appendix 12 are same

models but with the first group as the reference. Model building begins with the interaction item of time and
intervention status in Model 1.5. Then in model 1.6, fixed effects of sex and age group are added. Then in model 1.7,
added is the fixed effect variable for sector (PMHS; MHCSS). Finally, model 1.8 has same variables as model 1.7 plus

Model 1.5. Stream-one QPR has interaction item of time and intervention status.

Number of obs=942.

Model adjusted QPR means
Model adjusted statistics

Timepoint Intervention QPR raw data QPR mean 95% CI

Timepoint Intervention Coefficient Robust Std Err. P>|z| 95% CI

T0 No 3 59 1 13 0 002 1 37 5 81

T1 No Reference

T1 Yes 4 15 1 54 0 007 1 13 7 18

T2 Yes 2 96 1 39 0 030 0 24 5 68
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mean

T0 No 54·7 55·1 52·7 57·5

T1 No 51 5 51·5* 48·2 54·8

Yes Note. 55 3Wald
test for interaction

2(3) =
11 05. p=0 011,

providing
evidence of
significant
interaction

between the time
and intervention

variables.

55·6* 52·9 58·4

T2 Yes 53 9 54·4 52·1 56·8

*The mean difference between treatment and control groups at year 1 was 4 2 (95% Confidence interval: 1 1 7 2).

(B) Model 1.6. Stream-one QPR 2 has interaction itemfixed variables of time and, intervention status, and

fixed variables of age-group (<30; 30-49; 50 years and over) and sex (Male/Female).)

Number of obs=942
Coefficient Robust Std Err. P>|z| 95% CI

Sex
Male Reference

Female -0 86 1 05 0 41 -2 92 1 20

Age Category
17-29 Reference

30-49 -0 88 0 86 0 31 -2 56 0 81

50-75 -3 39 0 92 <0 001 -5 21 -1 58
TimepointTime point Intervention
T0 No 3 20 1 07 0 003 1 10 5 29
T1 No Reference
T1 Yes 3 74 1 59 0 02 0 63 6 85
T2 Yes 2 74 1 35 0 04 0 09 5 34

Model adjusted QPR means
Model adjusted statistics

Timepoint Intervention QPR raw data mean QPR mean 95% CI

T0 No 54·7 55·0 52·6 Note. 57·3Wald test
for interaction
terms: 2( 3) = 9 45.
p=0 024. The Wald
test provided
evidence of
significant
interaction between
the time and
intervention
variables.

T1 No 51 5 51·8* 48·4 55·2

Yes 55 3 55·5* 52·7 58·3

T2 Yes 53 9 54·5 52·1 56·9

* The mean difference between treatment and control groups at year 1 was 3 7 (95% Confidence interval: 0 6
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6 8).

(C) Model 1.7. Stream-one QPR Model3 has same variables as Model 1.62 plus sector (PMHS; MHCSS) as

fixed.
Number of obs=942

Coefficient
Robust Std
Err.

P>|z| 95% CI

Sex
Male (reference)

Female -0 76 1 05 0 47 -2 81 1 29

Age Category
17-29 (reference)

30-49 -0 90 0 84 0 28 -2 55 0 75

50-75 -3 37 0 91 0 00 -5 15 -1 59

TimepointTime
point

Intervention Sector

T0 No PMHS 3 56 1 47 0 02 0 68 6 43

T0 No MHCSS 2 58 2 65 0 33 -2 61 7 78
T1 No PMHS (reference)
T1 No MHCSS 0 03 3 23 0 99 -6 30 6 35
T1 Yes PMHS 3 99 2 23 0 07 -0 38 8 37
T1 Yes MHCSS 3 33 2 64 0 31 -1 85 8 51

T2 Yes PMHS 4 30 1 85 0 02 0 67 7 93
T2 Yes MHCSS 0 32 2 89 0 91 -5 35 5 98

Note. Wald test for interaction terms: 2(7) = 19 52. p=0 007. The Wald test provided evidence of significant
interaction between the time, intervention and sector variables.
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(D) Model adjusted QPR means
Model adjusted statistics

Sector Timepoint Intervention QPR raw data
mean

QPR mean 95% CI

PMHS T0 No 55·0 55·4 51·6 59·2

T1 No 51·1 51·8 47·0 56·7

Yes 55·4 55·8 51·4 60·2

T2 Yes 55 1 56·1 53·0 59·2

MHCSS T0 No 54·3 54·4 52·6 56·3

T1 No 52 3 51·9 47·8 55·9

Yes 54 8 55·2 53·3 57·1

T2 Yes 52·1 52·2 49·2 55·1

Model 1.8. Stream-one QPR Model4 has same variables as model 1.73
4 also examined interactions between four variables (sector, step, time and intervention).

Number of obs=942

Coefficient
Robust Std

Err.
P>|z| 95% CI

Sex

Male (reference)
Female -0 76 1 06 0 47 -2 85 1 32

Age Category

17-29 (reference)
30-49 -0 87 0 87 0 32 -2 56 0 83

50-75 -3 37 0 94 0 00 -5 22 -1 52
TimepointTime
point

Intervention Step
Group

Sector

T0 No 1 PMHSPMHS 5 83 3 40 0 09 -0 84 12 49
T0 No 2 PMHS 2 36 1 50 0 12 -0 58 5 30

T1 No 2 PMHS (reference)
T1 Yes 1 PMHS 5 02 4 21 0 23 -3 23 13 27
T2 Yes 1 PMHS 4 48 4 37 0 31 -4 09 13 04

T2 Yes 2 PMHS 4 92 1 65 0 00 1 68 8 16

T0 No 1 MHCSS 1 99 3 32 0 55 -4 52 8 50
T0 No 2 MHCSS 4 14 3 39 0 22 -2 50 10 78
T1 No 2 MHCSS 1 29 4 11 0 76 -6 77 9 34
T1 Yes 1 MHCSS 3 11 3 23 0 34 -3 22 9 43
T2 Yes 1 MHCSS -0 29 3 16 0 93 -6 47 5 90
T2 Yes 2 MHCSS 1 94 4 20 0 65 -6 29 10 17

Note. Wald test for the interaction terms: 2( 11) = 372 52. p<0 0001. The Wald test provided evidence
of significant interactions.
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Table 4 Model adjusted QPR means. All models had specified cluster as random effect see T3 comments

(A) Model 1 has fixed variables of time and intervention status.
Model adjusted QPR meansstatistics

SectorTime
Point

Timepoint Step
group

Intervention QPR
raw
data
mean

QPR
mean

95%
CI

Pre/post
intervention

diff.
*Significant

T0 No 54·7 55·1 52·7 57·5
T1 No 51 5 51·5* 48·2 54·8

Yes 55 3 55·6* 52·9 58·4
T2 Yes 53 9 54·4 52·1 56·8

*The mean difference between treatment and control groups at year 1 was 4 2 (95% Confidence interval: 1 1 7 2).

(B) Model 2 has fixed variables of time, intervention status, age-group and sex. Next, added fixed variables of age
(<30; 30-49; 50 years and over) and sex (male/female) into model.

Model adjusted statistics

Time Point Intervention
QPR raw data

mean
QPR mean 95% CI

T0 No 54·7 55·0 52·6 57·3
T1 No 51 5 51·8* 48·4 55·2

Yes 55 3 55·5* 52·7 58·3

T2 Yes 53 9 54·5 52·1 56·9

* The mean difference between treatment and control groups at year 1 was 3 7 (95% Confidence interval: 0 6 6 8).

(C) Model 3 has same variables as model 2 plus sector (PMHS; MHCSS) as fixed.
Model adjusted statistics

Sector Time Point Intervention
QPR raw data

mean
QPR mean 95% CI

PMHS T0 No 55·0 55·4 51·6 59·2

T1 No 51·1 51·8 47·0 56·7

Yes 55·4 55·8 51·4 60·2

T2 Yes 55 1 56·1 53·0 59·2

MHCSS T0 No 54·3 54·4 52·6 56·3
T1 No 52 3 51·9 47·8 55·9

Yes 54 8 55·2 53·3 57·1
T2 Yes 52·1 52·2 49·2 55·1

(D) Model 4 has same variables as Model 3
between four variables (sector, step, time and intervention).

Model adjusted statistics

Sector
Time
Point

Step
group

Intervention
QPR raw
data mean

QPR mean 95% CI
Pre/post intervention diff.

*Significant

PMHS T0 1 No 57·1 57·2 54·6 59·7

T1 1 Yes 55·4 56·4 50·9 61·8 -0 8 (z-score=0 5, p=0 64)

T2 1 Yes 54·8 55·8 49·9 61·7

PMHS T0 2 No 53·0 53·7 47·3 60·1

T1 2 No 51·1 51·3 45·2 57·5

T2 2 Yes 55 4 56·2 53·0 59·5 4 9 (z-score=3 0, p=0 003)*

MHCSS T0 1 No 53·3 53·3 51·0 55·6

T1 1 Yes 54·8 54·4 52·7 56·2 1 1 (z-score=2 7, p=0 006)*

T2 1 Yes 51·3 51·0 50·0 52·0

MHCSS T0 2 No 55·1 55·5 53·0 58·0

T1 2 No 52·3 52·6 47·4 57·8

T2 2 Yes 52 7 53·2 47·8 58·7 0 7 (z-score=1 22, p=0 22)
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Appendix 9

Perceived need for care findings

Instrumentation
The Perceived Need for Care Questionnaire is an interviewer administered questionnaire that in the form here used
classifies seven forms of need:
1. Information about mental illness, its treatments and available services. (Information)
2. Medicine or tablets. (Medicines)

3. Counselling or talking therapy. (Counselling)
4. Practical issues such as housing or money issues. (Practical)

5. Help to improve the ability to work or use time in other ways. (Time use)
6. Help to improve the ability to look after themselves in their home. (Self-care)

7. Help to meet people for support and company (Company)
Through a branching conversationally styled question structure these needs are identified as judged by the participant to
fall into four perceived need categories: no need, unmet need, partially met need, or met need.

Hypotheses
Here we examine three hypotheses, H1-H3: H 1: People in intervention as an outcome of more comprehensive
assessment would identify more needs: H 2: People in intervention would be more likely to identify needs where
present as met and less likely to identify them as unmet. H 3: H 2 would apply especially in more personal recovery
than clinical goals areas, so here items 4-7.

Results
Table 9 Need Categories assessed with the Perceived Need for Care Questionnaire as associated with
intrervention status
Perceived Need

category

PULSAR-

REFOCUS
Intervention

status

No

need
(a)

Unmet

need (b)

Partially

met need
(c)

Met

need
(d)

Proportion of all

needs met
(d/(b+c+d)

Proportion of all

needs unmet
b/(b+c+d)

1 Information Control 22 14 35 66 57 4% 12%

Intervention 10 23 26 66 57 4% 20%

2 Medicines Control 6 0 26 105 80 2% 0%

Intervention 2 4 17 100 82 6% 3%

3 Counselling Control 11 13 38 75 59 5% 10%

Intervention 11 12 41 61 53 5% 11%

4 Practical Control 50 35 18 34 39 1% 40%

Intervention 42 32 15 41 46 6% 36%

5 Time use Control 48 38 14 35 40 2% 44%

Intervention 41 31 13 42 48 8% 36%

6 Self-care Control 56 32 13 38 45 8% 39%

Intervention 42 29 13 42 50 0% 35%

7 Company Control 38 34 16 46 47 9% 35%

Intervention 37 26 23 39 44 3% 30%

Here, given the categorical nature of the data, smaller sample sizes than for primary outcome variables, and without
expectation of this part of the study being fully powered, we have kept statistical analyses very simple.
H 1 - People in intervention as an outcome of better assessment would identify more needs: Here we find people in the
in intervention group identified a perceived need in 696 of 881 invitations to do so 79% while among control
participants this proportion was 725/956 or 76%. A two sample test of proportions result gives a z-statistic = -1 54,
p=0 0622, so in the marginal significance range of 0 05-0 10.
H 2 - People in intervention would be more likely to identify needs where present as met and less likely to identify these
as unmet. Here, comparisons favour the intervention 8:5 with one tie. In 13 items, 8 favouring the intervention will
occur by chance with a probability of 0 157 i.e. p=0 157 so here the probability of type I error in relation to the
proposition that more needs will be identified in intervention group participants is 0 157 (here p>0 10 NS).
H 3: H 2 would apply especially in more personal recovery than clinical goals areas, so here items 4-7. Here
comparisons favour the intervention 7:1. In 8 items, 7 favouring the intervention will occur by chance with a probability
of 0 031. So here the p-value is 0 031 i.e. probability of type I error is 0 031 (here p< 0 05).
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While noting the limitations of the analyses, two of the three hypotheses receive some support, one with p<0 05 and
another with 0 05 < p < 0 1 while the third is favoured in terms of direction of findings, though not significantly so.
Considered in the context of the overall set of measures we would rate the PNCQ findings as overall favourable for the
intervention condition over controls.

Appendix 10

Stream-two models of the QPR
Model 2.1 Stream-two QPR mixed model with fixed factors of time and intervention status, and clusters as
random.
Number of obs=269.

b se z p value [95%Conf. Interval]

Timepoint
T1 -0 50 2 79 -0 18 0 86 -5 95 4 96
T2 -2 74 3 94 -0 70 0 49 -10 45 4 98

Intervention status
1 2 446 2 90 0 84 0 40 -3 23 8 12

Model Adjusted QPR means
QPR mean Std.Err. [95%Conf. Interval]

Timepoint
T0 54 50 1 44 51 68 57 31
T1 54 00 1 47 51 12 56 88
T2 51 76 2 77 46 33 57 18

Intervention status
0 52 34 2 29 47 84 56 83
1 54 78 0 93 52 96 56 60

Model 2.2 Stream-two QPR mixed model with fixed factors of sex, age-group, time and intervention status, and
clusters as random.
Number of obs=265.

b se z p value [95%Conf. Interval]

Sex
Female -2 66 1 82 -1 47 0 143 -6 22 0 90

Age group
30-49 years 0 98 1 79 0 55 0 585 -2 53 4 49

50 years and over -3 01 2 11 -1 43 0 153 -7 14 1 12
Timepoint

T1 -0 88 2 75 -0 32 0 749 -6 26 4 51
T2 -2 64 3 93 -0 67 0 502 -10 34 5 06

Intervention status
1 2 52 2 74 0 92 0 356 -2 84 7 88

Model Adjusted QPR means
Margin Std.Err. [95%Conf. Interval]

Sex
Male 55 00 0 83 53 34 56 61

Female 52 32 1 65 49 08 55 56
Age group

17-30 years 53 84 1 64 50 62 57 07
30-49 years 54 82 1 18 52 51 57 13

50 years and over 50 83 1 61 47 68 53 99
Timepoint

T0 54 60 1 39 51 88 57 34
T1 53 72 1 51 50 76 56 68
T2 51 96 2 79 46 49 57 43

Intervention status or
sector

0 52 25 2 18 47 97 56 54
1 54 78 0 96 52 90 56 65

Model 2.3 Stream-two QPR mixed model with fixed factors of sector, sex, age-group, time and intervention
status, and clusters as random.
Number of obs=265.

b se z p value [95%Conf. Interval]

Sex
Female -2 68 1 94 -1 38 168 -6 49 1 13
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Age group
30-49 years 99 1 78 55 58 -2 50 4 48

50 years and over -2 99 2 13 -1 41 16 -7 16 1 18
Timepoint

T1 - 88 2 80 - 32 75 -6 37 4 61
T2 -2 67 4 15 - 64 52 -10 81 5 47

Intervention status
1 2 54 2 88 88 37 -3 09 8 18

Sector
2 23 2 07 11 91 -3 83 4 28

Model Adjusted QPR means
QPR mean Std.Err. [95%Conf. Interval]

Sex
Male 55 00 81 53 40 56 57

Female 52 31 1 74 49 00 55 71
Age group

17-30 years 53 83 1 67 50 55 57 11
30-49 years 54 82 1 20 52 47 57 17

50 years and over 50 84 1 59 47 73 53 95
Timepoint

T0 54 61 1 45 51 77 57 45
T1 53 73 1 49 50 81 56 64
T2 52 00 3 00 46 19 57 60

Intervention status
0 52 24 2 27 48 00 56 69
1 54 79 97 53 00 56 70

Sector
1 53 38 1 82 49 81 57 00
2 53 61 67 53 00 54 92

Model 2.4 Stream-two QPR mixed model with fixed factors of sector, step-group, sex, age-group, time and
intervention status, and clusters as random.
Number of obs=265.

Step variable omitted due to collinearity == model the same as 2.3

Appendix 11

Stream-two models of the secondary outcomes
Model 3.1 Stream-two Warrick mixed model with fixed factors of time and intervention status, and clusters as
random.
Number of obs=272.

b se z p value [95%Conf. Interval]

Timepoint
T1 - 94 2 26 - 41 68 -5 37 3 50
T2 -1 84 3 85 - 48 63 -9 39 5 71

Intervention status
1 1 99 2 42 82 41 -2 76 6 74

Model Adjusted means
Warrick mean Std.Err. [95%Conf. Interval]

Timepoint
T0 42 84 1 40 40 08 45 59
T1 41 89729 1 22 39 50 44 30
T2 41 00 2 77 35 57 46 43

Intervention status
0 40 92 1 97 37 07 44 78
1 42 91 99 40 97 44 85

Model 3.2 Stream-two Warrick mixed model with fixed factors of sex, age-group, time and intervention status,
and clusters as random.
Number of obs=268.

b se z p value [95%Conf. Interval]

Sex
Female -2 08 1 271 -1 64 10 -4 57 41

Age group
30-49 years 80 1 14 71 48 -1 43 3 03

50 years and over - 32 1 13 - 28 78 -2 53 1 89
Timepoint
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T1 -1 50 2 41 - 62 53 -6 23 3 23
T2 -2 38 4 04 - 59 56 -10 31 5 55

Intervention status
1 2 36 2 48 95 34 -2 50 7 22

Model Adjusted means
Warrick mean Std.Err. [95%Conf. Interval]

Sex
Male 43 05 1 05 41 00 45 10

Female 40 97 1 28 38 47 43 47
Age Group

17-30 years 41 58 1 43 38 77 44 39
30-49 years 42 38 1 21 40 01 44 76

50 years and over 41 26 1 02 39 26 43 26
Timepoint

T0 43 23 1 51 40 27 46 18
T1 41 73 1 29 39 21 44 25
T2 40 85 2 84 35 282 46 42

Intervention status
0 40 73 2 00 36 82 44 64
1 43 092 1 01 41 11 45 07

Model 3.3 Stream-two Warrick mixed model with fixed factors of sector, sex, age-group, time and intervention
status, and clusters as random.
Number of obs=268.

b se z p value [95%Conf. Interval]

Sex
Female -2 1 1 33 -1 58 11 -4 71 51

Age group
30-49 years 815 1 13 72 47 -1 39 3 02

50 years and over - 30 1 17 - 25 80 -2 60 2 00
Timepoint

T1 -1 51 2 46 - 61 54 -6 33 3 31
T2 -2 42 4 15 - 58 56 -10 55 5 72

Intervention status
1 2 39 2 57 93 35 -2 66 7 43

Sector
2 33 2 03 16 87 -3 65 4 31

Model Adjusted means
Warrick mean Std.Err. [95%Conf. Interval]

Sex
Male 43 06 1 03 41 04 45 07

Female 40 96 1 32 38 37 43 54
Age group

17-30 years 41 57 1 46 38 72 44 41
30-49 years 42 38 1 22 39 99 44 78

50 years and over 41 27 1 02 39 28 43 26
Timepoint

T0 43 24 1 55 40 21 46 28
T1 41 73 1 28 39 23 44 24
T2 40 82 2 90 35 14 46 51

Intervention status
0 40 72 2 05 36 71 44 73
1 43 10 1 03 41 09 45 12

Sector
1 41 74 1 61 38 59 44 89
2 42 07 1 12 39 87 44 27

Model 3.4 Stream-two Warrick mixed model with fixed factors of sector, step-group, sex, age-group, time and
intervention status, and clusters as random.
Number of obs=268.

Step omitted due to collinearity == model the same as 3.3.

Model 4.1 Stream-two INSPIRE_S_score mixed model with fixed factors of time and intervention status, and
clusters as random.
Number of obs=251.

b se z p value [95%Conf. Interval]

Timepoint
T1 -3 09 4 93 - 63 53 -12 76 6 57
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T2 -2 65 6 22 - 43 67 -14 84 9 53
Intervention status

1 1 23 5 45 23 82 -9 44 11 91

Model Adjusted means
INSPIRE_S
mean

Std.Err. [95%Conf. Interval]

Timepoint
T0 64 47 3 64 57 33 71 61
T1 61 38 2 74 56 00 66 76
T2 61 82 3 10 55 74 67 90

Intervention status
0 61 74 3 32 55 24 68 25
1 62 98 2 86 57 36 68 59

Model 4.2 Stream-two INSPIRE_S_score mixed model with fixed factors of sex, age-group, time and intervention
status, and clusters as random.
Number of obs=248.

b se z p value [95%Conf. Interval]

Sex
Female -2 61 3 19 - 819 41 -8 86 3 64

Age group
30-49 years 2 19 5 41 40 69 -8 41 12 78

50 years and over 1 30 4 89 26 79 -8 29 10 89
Timepoint

T1 -3 79 4 67 - 81 42 -12 94 5 36
T2 -3 01 6 06 - 50 62 -14 89 8 86

Intervention status
1 1 29 5 36 24 81 -9 21 11 80

Model Adjusted means
INSPIRE_S
mean

Std.Err. [95%Conf. Interval]

Sex
Male 63 88 2 64 58 72 69 05

Female 61 27 1 81 57 72 64 83
Age group

17-30 years 60 97 4 26 52 62 69 31
30-49 years 63 15 2 30 58 65 67 66

50 years and over 62 26 2 10 58 15 66 38
Timepoint

T0 64 90 3 53 57 99 71 83
T1 61 12 2 72 55 78 66 45
T2 61 89 3 07 55 88 67 90

Intervention status
0 61 75 3 28 55 32 68 17
1 63 04 2 87 57 41 68 67

Model 4.3 Stream-two INSPIRE_S_score mixed model with fixed factors of sector, sex, age-group, time and
intervention status, and clusters as random.
Number of obs=248.

b se z p value [95%Conf. Interval]

Sex
Female -3 49 3 03 -1 15 25 -9 43 2 46

Age group
30-49 years 2 43 5 19 47 64 -7 74 12 61

50 years and over 1 63 4 82 34 73 -7 82 11 09
Timepoint

T1 -4 34 3 44 -1 26 207 -11 08 2 40
T2 -4 21 4 50 - 93 35 -13 04 4 62

Intervention status
1 2 03 4 46 45 65 -6 72 10 78

Sector
2 7 55 2 50 3 02 00 2 66 12 45

Model Adjusted means
INSPIRE_S
mean

Std.Err. [95%Conf. Interval]

Sex
Male 64 37 2 19 60 09 68 66

Female 60 89 1 68 57 60 64 17
Age group
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Model Adjusted means
INSPIRE_S
mean

Std.Err. [95%Conf. Interval]

17-30 years 60 74 4 02 52 86 68 63
30-49 years 63 18 2 09 59 24 67 11

50 years and over 62 38 2 02 58 43 66 33
Timepoint

T0 65 46 2 32 60 91 70 01
T1 61 12 2 34 56 53 65 71
T2 61 26 2 68 56 00 66 50

Intervention status
0 61 37 2 54 56 40 66 35
1 63 40 2 51 58 47 68 33

sector
1 59 01 1 21 56 65 61 38
2 66 57 2 19 62 27 70 86

Model 4.4 Stream-two INSPIRE_R_score mixed model with fixed factors of sector, step-group, sex, age-group,
time and intervention status, and clusters as random.
Number of obs=268.

Step omitted due to collinearity == model the same as 4.3.

Model 5.1 Stream-two INSPIRE_R_score mixed model with fixed factors of time and intervention status, and

clusters as random.
Number of obs=263.

b se z p value [95%Conf. Interval]

Timepoint
T1 -1 72 4 09 - 42 67 -9 74 6 30
T2 1 41 5 84 24 81 -10 04 12 86

Intervention status
1 2 82 4 87 58 56 -6 72 12 36

Model Adjusted means
INSPIRE_R
mean

Std. Err. [95%Conf. Interval]

Timepoint
T0 74 14 3 43 21 62 80 87
T1 72 43 2 44 29 70 77 21
T2 75 55 3 06 24 73 81 54

Intervention status
0 72 31 2 75 26 27 77 71
1 75 14 2 89 25 99 80 80

Model 5.2 Stream-two INSPIRE_R_score mixed model with fixed factors of sex, age-group, time and
intervention status, and clusters as random.
Number of obs=259.

b se z pvalue [95%Conf. Interval]
Sex

Female 78 3 10 25 80 -5 30 6 86
Age group

30-49 years 2 36 5 32 44 66 -8 06 12 78
50 years and over 4 26 5 45 78 43 -6 42 14 95

Timepoint
T1 -2 02 4 19 - 48 63 -10 22 6 19
T2 1 10 5 74 19 85 -10 16 12 36

Intervention status
1 2 45 4 86 50 61 -7 07 11 97

Model Adjusted means
INSPIRE_R
mean

Std. Err. [95%Conf. Interval]

Sex
Male 73 27 2 30 68 77 77 76

Female 74 05 1 93 70 27 77 83
Age Group

17-30 years 71 35 4 41 62 70 80 00
30-49 years 73 71 2 30 69 20 78 21

50 years and over 75 61 2 03 71 63 79 59
Timepoint
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T0 74 35 3 33 67 82 80 88
T1 72 33 2 44 67 54 77 12
T2 75 45 3 12 69 33 81 57

Intervention status
0 72 49 2 84 66 91 78 06
1 74 94 2 79 69 47 80 40

Model 5.3 Stream-two INSPIRE_R_score mixed model with fixed factors of sector, sex, age-group, time and
intervention status, and clusters as random.
Number of obs=259.

b se z p value [95%Conf. Interval]

Sex
Female - 20 2 86 - 072 94 -5 81 5 40

Age group
30-49 years 2 47 4 89 50 61 -7 11 12 06

50 years and over 4 74 5 29 90 37 -5 63 15 1
Timepoint

T1 -2 51 2 99 - 84 40 -8 38 3 35
T2 - 44 3 43 - 13 90 -7 16 6 27

Intervention status
1 3 28 3 41 96 33 -3 39 9 97

Sector
2 8 22 1 71 4 8 0 4 87 11 58

Model Adjusted means
INSPIRE_R
mean

Std. Err. [95%Conf. Interval]

Sex
Male 73 76 1 73 42 59 77 16

Female 73 56 1 62 45 40 76 73
Age group

17-30 years 71 12 4 03 17 66 79 02
30-49 years 73 60 1 76 41 78 77 05

50 years and over 75 86 2 06 36 87 79 90
Timepoint

T0 74 95 1 87 40 04 78 62
T1 72 44 1 75 41 42 75 87
T2 74 51 2 46 30 25 79 34

Intervention status
0 72 04 1 97 36 65 75 89
1 75 33 1 86 40 45 78 98

sector
1 70 06 98 71 53 71 99
2 78 29 1 47 53 12 81 18

Model 5.4 Stream-two INSPIRE_R_score mixed model with fixed factors of sector, step-group, sex, age-group,
time and intervention status, and clusters as random.
Number of obs=259

Step omitted due to collinearity == model the same as 5.3

Appendix 12

Interaction term model for stream-one QPR outcome but with reference category as the first group
Below are identical models as shown in Appendix 8. However, the below models have the first group displaying as the
reference group.
The context was one of typically declining QPR scores in the groups not receiving the intervention, possibly for reasons
of organisational context discussed in the manuscript. While formally speaking, chose of reference categories does not
affect the outcomes when presented as model adjusted means, varying the reference categories is a way to enable
inspection of differences between categories. In the context of the step-wedge design and with declining QPR scores in
non-intervention groups, that T1 non-inte
chose of reference category for inclusion in the manuscript. For completeness we include another set of model
presentations base on T0 reference categories here.

Model 1.5b. Stream-one QPR has interaction item of time and intervention status, and cluster as random.
Number of obs=942
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Model 1.6b. Stream-one QPR has interaction item of time and intervention status, and fixed variables of age-
group (<30; 30-49; 50 years and over) and sex (Male/Female) and cluster as random.
Number of obs=942.

Coefficient Robust Std Err. P>|z| 95% CI

Sex
Male Reference

Female -0 86 1 05 0 41 -2 92 1 20

Age Category
17-29 Reference

30-49 -0 88 0 86 0 31 -2 56 0 81

50-75 -3 39 0 92 <0 001 -5 21 -1 58

Timepoint Intervention
T0 No Reference

T1 No -3 20 1 07 0 003 -5 29 -1 10
T1 Yes 0 54 1 26 0 669 -1 93 3 02
T2 Yes -0 46 1 33 0 688 -2 68 1 77

Model 1.7b. Stream-one QPR. Model has same variables as Model 1.6b plus sector (PMHS; MHCSS) as fixed.
Number of obs=942.

Coefficient
Robust Std
Err.

P>|z| 95% CI

Sex
Male (reference)

Female -0 76 1 05 0 47 -2 81 1 29

Age Category
17-29 (reference)

30-49 -0 90 0 84 0 28 -2 55 0 75

50-75 -3 37 0 91 0 00 -5 15 -1 59

Timepoint Intervention Sector
T0 No PMHS reference
T0 No MHCSS -0 97 2 15 0 65 -5 19 3 24

T1 No PMHS -3 56 1 47 0 02 6 43 -0 68

T1 No MHCSS -3 53 2 83 0 21 -9 07 2 01

T1 Yes PMHS 0 44 1 89 0 87 -3 26 4 14
T1 Yes MHCSS -0 23 2 14 0 92 -4 01 3 95
T2 Yes PMHS 0 74 1 50 0 62 -2 18 3 67
T2 Yes MHCSS -3 24 2 43 0 18 -8 01 1 53

Model 1.8b. Stream-one QPR.
also examined interactions between four variables (sector, step, time and intervention).
Number of obs=942.

Coefficient
Robust Std
Err.

P>|z| 95% CI

Sex
Male (reference)

Female -0 76 1 06 0 47 -2 85 1 32

Age Category
17-29 (reference)

30-49 -0 87 0 87 0 32 -2 56 0 83

50-75 -3 37 0 94 0 00 -5 22 -1 52

Timepoint Intervention Step
Group

Sector

T0 No 1 PMHS reference
T0 No 2 PMHS -3 47 3 50 0 33 -10 38 3 46
T1 No 2 PMHS -5 83 3 40 0 09 -12 49 0 84

T1 Yes 1 PMHS -0 81 1 70 0 63 -4 14 2 53
T2 Yes 1 PMHS -1 35 1 76 0 44 -4 81 2 11
T2 Yes 2 PMHS -0 91 2 11 0 67 -5 05 3 24
T0 No 1 MHCSS -3 84 1 75 0 03 -7 27 -0 41
T0 No 2 MHCSS -1 68 1 82 0 36 -5 27 1 90

Timepoint Intervention Coefficient Robust Std Err. P>|z| 95% CI

T0 No Reference

T1 No -3 59 1 13 0 002 -5 81 -1 37

T1 Yes 0 56 1 24 0 651 -1 88 3 00

T2 Yes -0 63 1 24 0 618 -3 10 1 84
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T1 No 2 MHCSS -4 54 2 94 0 12 -10 31 1 23
T1 Yes 1 MHCSS -2 72 1 59 0 09 -5 84 0 40

T2 Yes 1 MHCSS -6 12 1 42 <0 001 -8 89 -3 34
T2 Yes 2 MHCSS -3 89 3 09 0 21 -9 95 2 16
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Figures

Figure 1 Consort Chart
Note. PALS = PULSAR Active Learning Sessions



Und erEmb argo

65

Figure 2 QPR scores by sector over time.

*

*Change p < .01 by pairwise comparison with previous time-point.
Note. Step-one group (blue) received intervention in year 1. Step-two group (red)
received intervention in year 2. A dashed line is plotted by connecting mean scores for

Step Group 2 at baseline (T0) and year 1 (T1). This dashed line between two control
periods suggests a decreasing underlying trend in both sectors.
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Figure S1: Detailed CONSORT chart
Note. PALS = PULSAR Active Learning Sessions
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