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ABSTRACT

Introduction Musculoskeletal (MSK) conditions constitute
the highest burden of disease globally, with healthcare
services often utilised inappropriately and overburdened.
The aim of this trial is to evaluate the effectiveness

of a novel clinical PAthway of CarE programme (PACE
programme), where care is provided based on people’s
risk of poor outcome.

Methods and analysis Multicentre randomised controlled
trial. 716 people with MSK conditions (low back pain,

neck pain or knee osteoarthritis) will be recruited in
primary care. They will be stratified for risk of a poor
outcome (low risk/high risk) using the Short Form Orebro
Musculoskeletal Pain Screening Questionnaire (SF-
OMSPQ) then randomised to usual care (n=358) or the
PACE programme (n=358). Participants at low risk in the
PACE programme will receive up to 3 sessions of guideline
based care from their primary healthcare professional
(HCP) supported by a custom designed website (
mypainhub.com). Those at high risk will be referred

to an allied health MSK specialist who will conduct a
comprehensive patient-centred assessment then liaise
with the primary HCP to determine further care. Primary
outcome (SF 12-item PCS) and secondary outcomes (eg,
pain self-efficacy, psychological health) will be collected
at baseline, 3, 6 and 12 months. Cost-effectiveness will

be measured as cost per quality-adjusted life-year gained.
Health economic analysis will include direct and indirect
costs. Analyses will be conducted on an intention-to-treat
basis. Primary and secondary outcomes will be analysed
independently, using generalised linear models. Qualitative
and mixed-methods studies embedded within the trial will
evaluate patient experience, health professional practice
and interprofessional collaboration.

Ethics and dissemination Ethics approval has been
received from the following Human Research Ethics
Committees: The University of Sydney (2018/926), The
University of Queensland (2019000700/2018/926),
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Strengths and limitations of this study

» This multicentre pragmatic randomised controlled
trial will provide high level evidence of the effec-
tiveness and cost-effectiveness of a novel stratified
clinical PAthway of CarE (PACE programme) Vs usu-
al care for patients with common musculoskeletal
(MSK) pain presentations.

» Development of a custom-designed online evidence-
informed resource will support the implementation
of the PACE programme.

» The ftrial is powered for between-arm subgroup
analysis based on risk of poor outcome (low/high).

» Attempts to avoid contamination will be made (eg,
no influence over usual care group), but cannot be
guaranteed due to the pragmatic nature of this trial.

» Networks and skills developed by clinicians engaged
during this trial will enable scaling implementation
of PACE for the management for MSK conditions
Australia wide.

University of Melbourne (1954239), Curtin University
(HRE2019-0263) and Northern Sydney Local Health District
(2019/ETH03632). Dissemination of findings will occur via
peer-reviewed publications, conference presentations and
social media.

Trial registration number ACTRN12619000871145.

INTRODUCTION

In Australia, musculoskeletal (MSK) condi-
tions including low back pain (LBP), neck
pain/whiplash associated disorders (WAD),
and knee osteoarthritis (OA) are the highest
contributors to years lived with disability,
above mental health conditions, respiratory
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and cardiovascular diseases. Despite this, the leading
recommendations to manage these conditions are not
followed by most Australians.” The multiple clinical
guidelines for the three MSK conditions® are poorly
implemented in primary care where these conditions
are predominantly managed.® General practitioners
(GPs) have traditionally been the gatekeeper for access
to health services for people with MSK conditions. The
overwhelming information that GPs receive is one reason
that translation of best practice for patients with MSK
conditions is challenging. This is reflected by Australian
data where appropriate advice on management of LBP is
provided in only 21% of GP consultations,” and over 50%
of people with neck pain receive unnecessary imaging.”
Further, although clinical guidelines for the management
of knee OA across the globe universally recommend exer-
cise therapy,” only 13% of patients with knee OA receive
this information.” The impact is a large economic burden
due to overuse of medication," diagnostic imaging’ and
surgery.'!

Healthcare costs are higher in patients with more
complex MSK presentations, such as those with comor-
bidities' or coexisting psychological distress,"” where
recovery from an episode of pain, or flare of symp-
toms, may be slower. To date, prognostic studies have
found that people with LBP,'* idiopathic neck pain,' '
WAD,'" ™ knee OA?' # and other MSK pain conditions®
who have high levels of pain, disability and psychological
distress are more likely to develop persistent pain and
disability. This knowledge has led to the development
and validation of simple prognostic screening tools to
identify people at risk of poor outcome. These include
the Keele STarT Back tool for LBP,** the WhipPredict
for WAD,25 and the Short Form Orebro Musculoskeletal
Pain Screening Questionnaire (SF-OMSPQ)* and Keele
STarT MSK tool” for broader populations of patients
with MSK pain.

Stratified care that involves identification of patients’
risk of poor outcome and matching treatments based on
their prognosis is gaining momentum in MSK healthcare.
Essentially, less healthcare is provided to those at low risk
of poor outcome, whereas more comprehensive care is
provided to those at high risk. Stratified care for LBP
has been shown to be clinically effective, cost-effective
and implementable in the UK** *® but adapted models
tested in the US have not demonstrated benefits.*’ * In
Australia, preliminary evidence suggests that a stratified
approach improves outcomes for people with MSK pain
in a workers compensation setting,”” and for people with
acute whiplash.” To date, this approach has not been
tested for a broader MSK population in Australia in a
primary care setting.

Patients with a favourable prognosis should do well
with care delivered by a primary healthcare professional
(HCP), supported by high quality and credible self-
management information resources.”* * **** One of the
barriers for implementation is the volume of options
of internet-based resources, many of which have low

credibility standards and contain inaccurate informa-
tion.”* Best practice recommendations are similar for
most MSK conditions. These include advice about self-
management, remain active and exercise, avoid unneces-
sary imaging and identify those at risk of persistent pain
and disability, and appropriately refer for specialist care.
One solution to translate these key messages is to provide
access to high quality, evidence-based resources in one
location. Such an innovation is lacking in primary care
and may improve management for patients with good
prognosis.

Conversely, patients at high risk of persistent pain
and disability are likely to require more comprehen-
sive assessment, followed by targeted interventions that
address multiple and/or complex contributing obstacles
to recovery. Allied health clinicians (eg, physiotherapists)
with expertise in managing MSK conditions are increas-
ingly used in this secondary referral role. In tertiary care
settings, outcomes have included improved efficiency of
care and lower cost without compromising patient satis-
faction with care.”™™ Internationally, physiotherapist-
delivered models of care for OA have demonstrated
significant reductions in medication use, sick leave and
pain.**"** Bishop et al** demonstrated non-inferior clinical
outcomes for people with MSK conditions with physio-
therapy-led care compared with usual GP-led care. These,
and other studies,** ** suggest that physiotherapists could
reduce pressure on an over-burdened medical system, by
providing such services to people with MSK conditions
who are at risk of a poor outcome.

In Australian primary healthcare settings, models of
care using expert allied health MSK clinicians in this
secondary referral role, have not been evaluated in a
randomised controlled trial. In a workers’ compensation
clinical study, management of patients at high risk by allied
health clinicians reduced the cost of care by 30%.% *°
Further, Australian regulatory bodies* ™" support referral
of people at high risk of poor outcomes to expert MSK
physiotherapists. Physiotherapists who most frequently
provide these services are recognised clinical specialists
in MSK physiotherapy (MSK specialists),”® and findings
to date have demonstrated that this role for MSK special-
ists is feasible and acceptable to primary HCPs and MSK
specialists.”

This trial, therefore, will combine three novel concepts
to provide a solution for the delivery of healthcare services
for people with MSK conditions in Australia. First, it will
use a prognostic screening tool (SF-OMSPQ),* validated
in Australian cohorts® *® to identify those at low and high
risk of poor outcome. Second, it will identify and consoli-
date evidence-based resources in one convenient location
to assist management of those at low risk. Finally, it will
use the services of MSK specialists in primary care to lead
care for patients at high risk. Implementation of this novel
stratified PAthway of CarE (hereafter referred to as PACE
programme) could potentially improve health outcomes
and reduce the burden on the current healthcare system
by reducing unnecessary healthcare utilisation and costs.
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Aims

The primary aim of this trial is to evaluate the effectiveness
of the PACE programme on physical health (measured
by the physical component subscale (PCS) of the SF12,
SF12-PCS) compared with usual care for people with MSK
conditions at 12months. Secondary aims are to evaluate:
(1) the effect of the PACE programme vs usual care on
other health outcomes (eg, pain self-efficacy, physical
disability, general and psychological health) at 3, 6 and
12months; (2) cost-effectiveness of the care pathway
compared with usual care at 12months and (3) health
outcomes between risk subgroups in each arm.

We hypothesise that the PACE programme will result
in improved physical health (SF12-PCS) compared
with usual care. Secondary hypotheses are that the
PACE programme will result in better pain self-efficacy,
general and psychological health than usual care at all
time points. The PACE programme should deliver treat-
ment more efficiently, determined through our health
economic analysis. Finally, we hypothesise that people
at high risk in the PACE programme will have improved
health outcomes compared with the high-risk matched
subgroup in usual care.

METHODS AND ANALYSIS

Study design and setting

The study is a multicentre pragmatic randomised
controlled trial conducted in primary care, with
embedded observational and qualitative research
methods to evaluate patients’ experiences, HCP practice
and collaboration.

Participants

Participants (n=716) with LBP, neck pain or WAD, or
knee OA will be recruited from primary care clinics,
hospital emergency departments, and the community in
four Australian states (New South Wales, Queensland,
Victoria, Western Australia). The number enrolled per
condition is anticipated to reflect the population preva-
lence of each condition.

The process for identification of potential participants
will differ depending on the setting. In primary care,
HCPs who have indicated interest in assisting with recruit-
ment will provide potential participants with information
about the trial. At participating hospitals, potential partic-
ipants will be identified either directly (eg, in the emer-
gency department or on presentation to an outpatient
clinic) or via medical record review. Those who agree to
receive further information will be sent details about the
trial. Participants will also be recruited from the commu-
nity via advertisements placed on social media, university
bulletins and print media. Those who respond to the
invitation will be contacted via telephone, provided with
information about the trial, screened for eligibility, and if
eligible, invited to participate. Those who agree to partic-
ipate will be asked to provide informed written consent to
participation in the trial (see online supplemental file 1).

Inclusion criteria

Participants will be eligible for inclusion if they are
within 4 weeks of seeking care (or are planning to seek
care) for their symptoms and are proficient in written
and spoken English. Participants with LBP must fulfil
criteria for non-specific LBP,54 with/ without associated
leg symptoms, and be aged over 18years.”” Participants
with neck pain or WAD must fulfil criteria for non-specific
neck pain”® and/or grade I-IIl WAD"" and be aged over
18years. Inclusion criteria for participants with knee OA
will be confirmed using the National Institute for Health
and Clinical Excellence criteria (at least 45years old,
experience activity-related joint pain and have either
no morning jointrelated stiffness or morning stiffness
lasting <30 min).” Participants at all stages of knee OA
who have experienced pain for longer than 3 months will
be eligible.

Exclusion criteria

Exclusion criteria include known or suspected serious
medical conditions (eg, cancer, metastatic disease); diag-
nosed inflammatory (eg, psoriatic arthritis, ankylosing
spondylitis) or neurological conditions (eg, Parkinson’s
disease, stroke); confirmed fracture or dislocation at time
of injury (eg, WAD IV); or severe depression defined as at
risk of self-harm (answering ‘yes’ to Item 9 of the Patient
Health Questionnaire-9). People with knee OA will be
excluded if they have undergone or are scheduled for
joint replacement surgery on the knee that is currently
painful.

Primary HCPs

Participants will be asked to nominate the primary
HCP who is the main person managing their condition.
Primary HCPs could be registered GPs or allied health
professionals (eg, physiotherapists, chiropractors, oste-
opaths). Nominated primary HCPs will be informed of
the involvement of their patient in the trial and will be
provided with a separate primary HCP information state-
ment explaining the patient’s journey in the trial and
inviting them to be involved in the embedded HCP obser-
vational study.

MSK specialists

MSK specialists were recruited by the research team prior
to trial commencement. Eligible specialist MSK clinicians
were defined a priori as HCPs who have a higher degree
or fellowship qualifications in MSK health or who have
recognised expertise in the management of complex MSK
conditions. We anticipated these to mostly be physiother-
apists, however, psychologists, chiropractors and medical
practitioners were also eligible. Prior to commencement,
the MSK specialists underwent a 2-day training workshop
developed and delivered by the chief investigators and
other experts in the field of MSK pain. The workshop was
held in each of the four Australian states involved in the
trial. Workshop content and methods used included peer
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Table 1 Questionnaires completed by participants

Patients Baseline 3 months 6 months 12 months
Effect moderators
Self-administered Comorbidity Questionnaire® V
International Physical Activity Questionnaire®® N
Tampa Scale for Kinesiophobia™ v
Pain Beliefs Questionnaire’’ \
WHODAS 2.07 vV
Primary outcome measure
SF12% vV Vv Vv vV
Secondary outcome measures
Pain Self-Efficacy Questionnaire™ N N J N
Pain Catastrophising Scale’ \ \ \ \
DASS-217° v v v v
Global Perceived Effect™® \J \ \
Working Alliance Inventory-SF”’ \J \J \
Measures for specific conditions
Neck Disability Index’® NP, WAD NP, WAD NP, WAD NP, WAD
Impact of Events Scale-Revised”® WAD WAD WAD WAD
Traumatic Injury Distress Scale® WAD WAD WAD WAD
Satisfaction and Recovery Index® WAD WAD WAD WAD
Oswestry Disability Questionnaire®? LBP LBP LBP LBP
WOMAC OA Index®® Knee OA Knee OA Knee OA Knee OA

.DASS-21, Depression Anxiety and Stress Scale.; LBP, low back pain; NP, neck pain; OA, osteoarthritis; SF12, 12-ltem Short Form; WAD,
whiplash associated disorders; WHODAS, WHO Disability Assessment Schedule; WOMAC, Western Ontario and McMaster Universities

Osteoarthritis Index.

review of complex cases to identify and address behaviours
compliant/non-compliant with the PACE programme.

Procedure

Participants will complete baseline questionnaires that
assess demographic factors, pain and disability, and
potential effect moderators. Demographic information
will include age, height, weight, occupation, employment
status and income and level of education. Participants
will be asked to provide contact details of their primary
HCP(s), information about healthcare expenditure (eg,
costs of healthcare appointments, imaging etc over the
previous 4weeks) and indirect costs (eg, home help or
work absence). Participants will be asked to complete
questionnaires relating to pain, disability, health status
and known effect moderators (table 1).

Stratification and randomisation

Participants will then complete the SFF-OMSPQ and be
stratified into low risk (scores <50), or high risk (scores
>50) of a poor outcome.** Risk status and MSK condi-
tion (LBP, neck pain, WAD, knee OA), will factor in
randomisation to the clinical care pathway or usual care
(figure 1). The randomisation process will be managed
by the National Health and Medical Research Council

(NHMRC) Clinical Trials Centre at The University of
Sydney to achieve balance overall with respect to risk
subgroup and MSK condition.” Following randomis-
ation, the research team will contact the participant,
explain the next steps, and remind participants that
outcome measures will be collected at 3, 6 and 12months
follow-up (table 1).

Intervention

Clinical PAthway of CarE (PACE programme)

Participants randomised to the PACE programme will be
offered care matched to their risk subgroup including access
to the custom-designed website developed for the trial (
www.mypainhub.com; MyPainHub). MyPainHub was devel-
oped following a translational research framework. Steps
were development of content by leading MSK researchers,
expert clinicians and patients, engagement and feedback
from key stakeholders (eg, consumer organisations (Arthritis
Australia), and 50 primary HCPs) and refinement after
pilot implementation with 12 patients. The purpose of the
website is to provide one location for credible information
about MSK disorders suitable for both patients and clini-
cians. Patient content is structured under risk-based recovery
pathways, condition-specific health information (eg, lifestyle,
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Identification of people eligible to participate in

Screen for inclusion criteria:

study from primary care, hospitals, insurance
companies, community

Baseline data collected and assessment of
prognostic profile using SF-OMPQ

Randomisation (minimisation process through
Clinical Trials Centre)

|

* Within 4 weeks of seeking care or
planning to seek care

* Proficient in written and spoken English

Who have:

a. Non-specific low back pain, with or

without leg pain, and are over 18 years OR

b. Non-specific neck pain OR whiplash

(WAD I-III) over 18 years OR

c. Knee OA (NICE criteria), pain longer

than 3 months and over 45 years

Exclusion criteria:

* Known or suspected serious spinal
pathology

» Confirmed fracture or dislocation

» Extreme depression (at risk of self-harm)

* Patient with knee OA who have
undergone or are scheduled for joint
replacement surgery

USUAL CARE
(n=358)

CLINICAL PATHWAY of CARE

(n=358)

|

Low risk

|
High risk

Guideline-based
advice and
exercise by
primary HCP

Shared care.

Specialist-led

Referred care.

Continue care. Specialist refers
current care- Specialist for alternate
supported by provides care: care

specialist physical and

CBT approach

Follow-up assessment (3 months after randomisation)

Follow-up assessment (6 months after randomisation)

Final assessment (12 months after randomisation)

Figure 1

Trial design. HCP, healthcare professional; NICE, National Institute for Health and Clinical Excellence; OA,

osteoarthritis; SF-OMSPQ, Short Form Orebro Musculoskeletal Pain Screening Questionnaire; WAD, whiplash associated

disorders; CBT, cognitive behavioural therapy

sleep), exercises and imaging. Clinician information is struc-
tured under assessment, prognosis and risk-based manage-
ment. Currently, MyPainHub contains 133 links to existing
evidence-based resources, 82 references and 20 videos.

Intervention for those at low risk of poor outcome

Participants at low risk of poor outcome will be directed
by our research team to refer to MyPainHub for advice
and information about suitable exercises. Their prognosis
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will be explained by telephone initially, with a follow-up
call at 6 weeks. The primary HCPs managing these partic-
ipants will be contacted by the research team by phone or
email. Primary HCPs will also be encouraged to use the
website and to provide minimal care (up to three sessions
of guideline-based care focusing on education, advice
to stay active, exercises, developing self-management
strategies and discouraging imaging). The number and
timing of sessions delivered will be at the discretion of the
primary HCP and may depend on factors such as symp-
toms, specific impairments, and logistics.

Intervention for those at high risk of poor outcome

Participants stratified as high risk will be offered a referral

to a MSK specialist by the research team within 4weeks

of randomisation. Appointments with MSK specialists will
be funded by the trial. Participants, their primary HCP
and the MSK specialist will all have access to MyPainHub.

The MSK specialist will undertake an examination either

face-to-face or by telehealth. Telehealth as a mode of

specialist health service delivery is an option in Australia,
given both the geography of Australia and that this
trial commenced during the COVID-19 pandemic. The
specialist examination will be tailored to the individual’s
presentation and will include assessment of factors known
to be associated with poor outcome such as; physical
impairments, com01rbidities,6061 pain features,61 cognitive
and affective factors,31 social and lifestyle considerations
and participants’ values and preferences.”” The specialist

MSK clinician will discuss the outcome of the assessment

with the patient and the primary HCP, develop an indi-

vidualised care plan and collaboratively decide on one of
three further care pathways:

1. Shared care (liaison with primary HCP) is defined
as the participant continuing care with their primary
HCP, with the MSK specialist monitoring progress.
This pathway is used most frequently and is chosen
when the team collaboratively agree that the primary
HCP has the confidence and expertise to manage the
participant’s presentation, or it is pragmatic to do so.
Example scenarios include when the participant has
localised symptoms or moderate scores on screening
questionnaires (eg, between 50 and 65 on the SF-
OMSPQ), or when geographical distance means pri-
mary HCP management is more feasible.

2. Specialist care (short course of specialistled care) is
where the specialist provides a short course (up to six
sessions) of care. Care typically involves interventions
targeted to identified risk factors, comprising active ap-
proaches of exercise within a psychologically informed
cognitive behavioural framework. Based on pilot fea-
sibility studies,32 5 this pathway was used when the
participant’s presentation is more complex or when
the primary HCP is less confident in management.
Example scenarios are when participants have wide-
spread pain sensitivity, dominant psychosocial factors,
or when complex differential diagnosis is needed (eg,
neck pain, headache, dizziness). Once key goals are

achieved (or six sessions have been provided), patients
are referred back to the primary HCP with ongoing
management plans.

3. Referred care (referral for appropriate additional spe-
cialist medical/psychological care, eg, psychologist,
neurosurgeon) is chosen when the MSK specialist
identifies factors that they consider would be best man-
aged by additional interdisciplinary referral. For exam-
ple, referral to a psychologist when scores on screening
questionnaires (eg, depression or post-traumatic
stress) are very high, referral to a medical specialist for
worsening pain or referral to a surgeon for worsening
radiculopathy. The specialist MSK clinician will liaise
(usually via phone call) with the primary HCP, the re-
ferred specialist and patient to collaboratively decide
on the best options for care.

Usual care

Participants randomised to usual, non-stratified care,
will receive usual care regardless of their risk subgroup,
provided by the participant’s primary HCP. The primary
HCP will be sent a letter informing them of their patient’s
involvement in the trial, but not their risk status. Deci-
sions regarding assessment, treatment, and referral to
other professionals will depend on clinical judgement.
No attempt to change usual care will be made and neither
the participant nor the primary HCP will have access to
the resources contained within MyPainHub. To mini-
mise contamination between the intervention and usual
care arms, primary HCPs will be limited to managing a
maximum of three participants in the trial. Data on the
usual care provided/received prior to and during the
trial will be collected and described.

Outcome measures

Outcomes will be collected at baseline and at 3, 6 and
12months after randomisation (figure 1). Data will be
collected online (or by telephone interview or return post
if a participant is unable to access a computer or mobile
device). Outcome data will be sought from all randomised
participants, regardless of adherence to the trial protocol.

Primary outcome
The primary health outcome will be physical health
(SF12-PCS)% at 12 months.

Secondary outcomes

Secondary health outcomes will be pain self-efficacy, phys-
ical disability, general and psychological health at 3, 6 and
12months (table 1). Cost-effectiveness is the key health
economic outcome of interest. This will be determined
by estimating the incremental cos per quality-adjusted
life-years gained, calculated using utility weights gener-
ated from participants’ SF6D responses using the UK
weights™ or Australian weights if available at trial conclu-
sion. Direct and indirect costs will be calculated. Direct
costs (eg, primary HCP visits, pharmaceutical, specialist
and imaging services) will be calculated using rebates
taken from the Medicare Benefits Schedule, workers
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Table 2 Secondary outcome measures relating to
participants’ direct and indirect healthcare costs

Baseline 3 months 6 months 12 months

Imaging v \ V V
Medication v v vV Vv

Treatment/ V V v V
interventions

Travel costs N Vv vV
associated with
treatment

Home v v V

assistance

Time off work/ v v vV
unable to

perform usual

activities

Associated v v vV
healthcare

expenses

compensation schemes and the Pharmaceutical Benefits
Scheme. Direct healthcare costs (eg, consumer copay-
ments) and non-healthcare costs (eg, work absenteeism),
which are not captured by these insurer payments, will be
identified using patient cost diaries (table 2).

Outcomes assessed by embedded qualitative and obser-
vational studies will include patient experience, clinical
care provided and communication and collaboration
between primary and specialist HCPs and participants.

Commencement

Data collection commenced in March 2020 (one partici-
pant enrolled) but was suspended due to COVID-19. Data
collection recommenced in July 2020 and is scheduled
for completion by December 2022.

Patient and public involvement

Consumers, primary HCPs and specialist MSK clinicians
were involved in the assessment of the burden of the time
required to complete the baseline questionnaires and
outcome measures. Patients, primary HCPs, specialist
MSK clinicians and key stakeholders (eg, the Australian
Physiotherapy Association, Chiropractic Australia and
Arthritis Australia) were engaged to review and provide
feedback on MyPainHub. Modifications to the website
were made in response to this feedback. Participants
will be involved in the embedded qualitative studies and
discussion of findings. Participants who consent to be
contacted about the results of the trial will be provided
with a one-page summary of the findings.

Statistical methods

The sample size calculation was initially based on the
SF12-PCS and the most conservative estimate of the clin-
ically important difference in physical health for the
included MSK conditions (LBP; mean change 3.18, SD
7.7).%*% Originally, the sample size was inflated fourfold

to allow for subgroup analysis by condition (LBP, neck
pain/WAD, knee OA). Because of the impact of COVID-19
on recruitment and the trial budget, we recalculated the
sample size using the actual SD from the baseline data
of the first 220 participants (SD=8.5). This revealed that
a sample size of 304 (n=152 usual care, n=152PACE
programme) will achieve 90% power to reject the null
hypothesis of equal means, if the population mean differ-
ence between the two trial arms is 3.18 (SD 8.5); signif-
icance level (alpha 5%), effect size overall between trial
arms of 0.37 using a two-sided two-sample equal-variance
t-test. For sufficient power to conduct sub-group analysis
of the high risk subgroup (high risk PACE programme
vs high risk usual care, assuming ~40% of participants
are at high risk), a total sample size of 716 is required.
This assumes superiority only in the high-risk group, and
allows for a 15% lost to follow-up, hence 179 participants
in each subgroup are required (ie, 179 in each of the low
and high risk subgroups, in the PACE programme and
usual care).

Statistical analysis

The trial biostatistician (DB) will analyse health
outcome data in a blinded manner, and a health econ-
omist (LC) will lead the cost-effectiveness analysis. All
analyses will be conducted on an intention-to-treat
basis without imputation for missing data. However, if
there are missing data and the proportion of missing
values is less than 20%, the last observation will be
carried forward (LOCF). The primary and secondary
outcomes will be analysed independently at 3, 6 and
12months, using generalised linear models, with an
appropriate link function, to test for an intervention
effect adjusted for the baseline values. The subgroup
analyses will be sensitivity analyses. A detailed statis-
tical analysis plan will be available prior to the start of
data analysis.

Registration and dissemination

Trial conduct

The trial will be conducted in full conformance with
principles of the Declaration of Helsinki, Good Clin-
ical Practice and within the privacy laws and regula-
tions of Australia. Any modifications to the protocol
that may affect the conduct of the trial, poten-
tial benefit to the participant or participant safety,
including changes to objectives, trial design, patient
population, sample size and procedures, will require a
formal amendment to the protocol. Such amendment
will be agreed on by the research team and approved
by the hospital and university ethics committees.

Data storage, access and dissemination and monitoring

Datawill be collected through the University’s Research
Electronic Data Capture (REDCap) system and stored
on secure university Server. Patient identification
details used to track participants throughout the trial
will be stored in a separate, password-protected file
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on each Universities’ research data store accessible by
the researchers from the specific university. Data are
stored for 20 years as per the Australian Health Data
requirements.

Data custodian will be CI Evans, the project manager.
Data will be monitored by the research assistant in
each state responsible for data collection. As data are
collected online and directly entered by participants,
the research assistants will check for data quality and
missing data on a monthly basis in order to ensure all
available data are entered or captured. The final data
set will be managed and cleaned by CI Evans. It will be
deidentified then sent to the trial biostatistician (CI
Black) for analysis. This process is independent from
the funding body (NHMRC). The final trial dataset
will be accessible by The University of Sydney, with
access provided to the CI’s at the other participating
institutions being: The University of Queensland,
University of Melbourne, Curtin University.

Trial governance and monitoring

The trial will be overseen by a steering committee
comprising CIA Rebbeck and the CI responsible for
each site (QLD CI Sterling, VIC CI Bennell, WA CI
Beales NSW CI Simic). Coordination centre will be
The University of Sydney, managed by CI Rebbeck, CI
Evans (project manager), CI Simic and CI Ferreira.
The coordination centre will be responsible for the
lead ethics application, setting up the database in
REDCap, writing the protocol, coordinating the
randomisation process, training trial staff and training
specialist MSK clinicians to deliver the intervention.
The site leaders will be responsible for managing the
trial in their state including recruitment and manage-
ment of staff within their state, ethics at their insti-
tution, site specific ethics at participating hospitals,
participant recruitment and follow-up within their
state and coordination of the intervention. The
steering committee will meet fortnightly to discuss the
trial, progress and monitoring. The project manager
will additionally liaise with project staff on a weekly
basis to follow-up on specific actions. Site leads may
conduct site-specific meetings as required.

The steering committee will report twice yearly to the
whole project team comprising all CIs. Any issues unable
to be resolved by the steering committee will be brought
to the project team, adjudicated by CI Refshauge.

Adverse event management
We will follow the safety in clinical trial guidelines as
outlined by The University of Sydney guidelines. This
will include reporting any adverse event to HREC and
the Clinical Trials Governance (CTG) Team within 72
hours of the event occurring, using the Safety Report
Form for clinical trials.

Anticipated adverse events would be a minor exacer-
bation of symptoms with the examinations undertaken
by our clinical specialists and/or mild psychological

distress for completing our questionnaires. All inter-
ventions in this trial will be administered by registered
practising HCPs in primary care. The primary HCP
will be able to manage the adverse event in the first
instance. They will either be the participant’s own
primary HCP, hence will manage as per best practise,
or they will be a specialist treating the patient then
liaising with the primary HCP. All clinicians in our
trial will understand to report the adverse event to
the site CI and the site CI will follow the safety report
guidelines by their administering institution.

Trial audit

The conduct and auditing of this trial will be overseen by
the CTG at the University of Sydney, a team independent
of the investigators and the NHMRC (trial sponsor).

DISCUSSION

This paper details the protocol for a multi-centre prag-
matic randomised controlled trial that will compare
the outcomes from a novel stratified clinical (PACE
programme) with usual care. The novelty of the PACE
programme is the combination of three concepts that
aim to deliver health services more efficiently. First is the
use of the SFFOMPSQ to stratify people with common
MSK conditions to low and high risk of poor outcome.
Second is the provision of minimal care to those at low
risk supported by credible and accessible evidence-based
resources. Third is to use MSK specialists to coordinate
and deliver care for patients at high risk, selecting one of
three matched interventions (shared, specialist referred
care) between the HCP, MSK specialists and medical/
psychology specialist clinicians.

Evidence supports the notion that people with MSK pain
who are at low risk of poor outcome are likely to do well
with guideline-based information and simple exercises
delivered by primary HCPs.?” ® However, those at high
risk of poor outcome may benefit from more comprehen-
sive care from clinicians with expertise in managing MSK
conditions who could then help the patient and primary
HCP decide on the best course of care.”” Based on the
improved health service delivery demonstrated with
MSK specialist models of care in tertiary settings,” * ¢/
we hypothesise that the same efficiency of care will occur
by implementation of the PACE programme in primary
care. Specifically, to avoid over-use of healthcare for those
at low risk, and to provide earlier access to more appro-
priate and more intensive care for those at high risk.

The trial has already resulted in the development of
MyPainHub to support participants and their HCPs in the
implementation of the clinical care pathway. This resource
will become publicly available after trial completion. Stake-
holder consultation has led to establishment and consol-
idation of key relationships between industry, clinicians,
researchers and professional bodies. Outcomes from this
trial will establish a strong and collaborative network of
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clinicians capable of scaling the PACE programme across
Australia at the trial completion.
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