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STUDY SYNOPSIS 

	Title:
	Feasibility of assessing acceptability, cost-effectiveness and comparative clinical efficacy of the UPLIFT program vs. usual physiotherapy care for people with persistent low back pain: a pilot randomised non-inferiority deisgn controlled trial

	Short Title:
	Feasibility of the UPLIFT program: a pilot RCT

	Study Sites:
	Gold Coast University Hospital (GCUH)

	Study Aims/Objectives/Hypothesis:
	This pilot study aims to determine the feasibility of running a larger, multi-centre randomised controlled trial comparing the effectiveness of the UPLIFT program as a treatment for persistent back pain when compared to usual physiotherapy care. 

	Study Design: 
	Pilot randomised non-inferiority controlled trial. 

	Study Outcome Measures:
	Primary outcomes: feasibility (recruitment, retention, intervention delivery) and acceptability (patient satisfaction, semi-structured interviews). Secondary outcomes: clinical efficacy (non-inferiority) and cost effectiveness of the UPLIFT program compared to usual care physiotherapy. 

	Study Population:
	Participants will include patients aged over 18 years who have been referred to the GCUH Neurosurgical Screening Clinic (NSC) service with low back pain of >6 months’ duration.

	Number of participants:
	60 participants (30 per group)

	Translation to Clinical Practice:
	UPLIFT was developed in response to a need for alternative treatment modalities for people with persistent low back pain at GCUH. A large cohort study indicated the UPLIFT program was effective for managing this population. Another advantage is that it is delivered in a group-based format, which increases cost effectiveness by increasing the consumer to clinician ratio. UPLIFT could become the standard model of care for this cohort of patients state-wide in Queensland and even nationally. 

	Key Ethical and Safety Considerations:
	The UPLIFT program has been part of standard practice within the GCUH NSC for the past four years, with no adverse events occurring within this time. The proposed research involves no changes to standard practice, except participants will be required to complete additional questionnaires, adding a small imposition on their time. The requirement of completing questionnaires is explained in the informed consent procedure. Given the trial involves people experiencing persistent pain, there is a possibility that participants will experience a transient increase in symptoms following exercise, however this possibility is no greater than what occurs with usual care. Experienced clinicians with expertise in managing this population group are leading this project and delivering the UPLIFT program (experimental group) and physiotherapy care (control group). All participants will provide written informed consent before participating in the trial.



Glossary of Abbreviations, Terms, and Acronyms 
	Abbreviation, Term, Acronym
	Definition (using lay language)

	GCUH
	Gold Coast University Hospital

	LBP
	Low Back Pain

	NSC
	Neurosurgical Screening Clinic

	UPLIFT
	The UPLIFT program is a 5-week physiotherapy led, psychologically informed group behavioural change intervention for people who suffer from low back pain.
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1. Background 
Low back pain (LBP) is a major challenge to healthcare systems worldwide [1]. Among 328 diseases explored in the 2010 Global Burden of Disease study, musculoskeletal pain conditions had the largest disease burden, with LBP ranked first [2]. LBP is the leading cause of disability internationally [1, 2] responsible for 60.1 million disability-adjusted life-years in 2015 (54% increase since 1990), with the biggest increase seen in low- and middle-income countries; and the population burden continues to increase globally [3]. In 2015, global point prevalence of activity-limiting LBP was 7.3%, implying that 540 million people were affected at any one time [1]. Worryingly, the cost and disability burden of LBP is only projected to increase over the next few decades [4]. 
General Practitioners in Australia refer patients with persistent LBP to medical specialists at a rate of 5.2 per 100 patients with LBP [5, 6], despite specialist intervention being indicated for only a small proportion of these patients [7]. People with LBP referred to specialist secondary care services present with increased pain intensity, reduced function and poorer prognosis than those presenting to primary care services [8, 9]. In fact, before people with LBP reach a secondary care service for assessment and management, the vast majority have already failed a course of conservative treatment in primary care [10]. Consequently, their contribution to the massive burden LBP places on health systems [1] is significant, and secondary care clinicians are faced with the challenge of providing time and cost-efficient, evidence-based interventions for this population group [9].  
LBP clinical practice recommendations have changed over the last three decades, with less emphasis on surgical and pharmacological treatments, and greater emphasis on active self-management approaches, including physical and psychological therapies [11]. Despite a vast range of physical and psychological therapies being available for LBP, evidence of long-term, clinically-meaningful effects of established interventions is limited [12]. Hence, a new approach to managing persistent LBP in secondary care is needed. A recent systematic review found small but clinically insignificant differences in outcomes for pain and disability between individual physiotherapy and group-based interventions; but authors recommended group interventions be used more often, given their similar effectiveness and lower cost [13]. Another review of randomised trials found that compared to other active treatments, group-based physiotherapy led to small but significant long-term pain reduction [14]. While evidence on the effects of group-based vs. other treatments is mixed, group interventions have the added benefit of efficiency, resulting in significant cost savings for healthcare services.
At Gold Coast Hospital and Health Service (GCHHS), LBP referrals are triaged to the physiotherapy-led Neurosurgical Screening Clinic (NSC). The service accepts 120 new referrals per month and only 15% are referred onto surgical assessment; the rest are managed in-house by Allied Health Services supporting the screening clinic. Group programs have been utilized to maximise cost efficiency and reduce waiting times without sacrificing treatment efficacy [13, 14]. A feature of modern group-based treatment for LBP patients has been the inclusion of Pain Education, delivered in classes, supported by animations, booklets and other materials [15].  
UPLIFT is a novel, patient-centred, evidence-informed program established by GCUH clinicians. It consists of five weekly 90-minute interactive group sessions of psychologically-informed education and graded exercise [16]. Findings from our large cohort study (n=246) with minimal drop-out (10%) are promising. Of patients who commenced UPLIFT, 49% experienced a substantial and clinically meaningful recovery (defined a-priori as a score of at least +3 on a Global Rating of Change (GRC) scale from -5 [very much worse] to +5 [completely recovered]) at program completion, which was maintained at 6-month follow-up (47%) [17]. This is remarkable, especially considering the demographic characteristics of participants such as a long symptom duration (27% for >2 years; 42% for >5 years), previous intervention failure, comorbidities, and employment status (67% unemployed, many due to LBP; only 12% unemployed by choice). Clinicians delivering UPLIFT anecdotally report patient stories of increased engagement in meaningful activity and reduced demand on medical services. Patients also reported consistently high levels of satisfaction. In 2019, the UPLIFT program received the GCHHS ‘Improving Clinical Performance’ award.
Spontaneous recovery from persistent pain is rare [18]. Despite positive findings (i.e. significant clinical improvements among previous UPLIFT participants), a cohort study cannot demonstrate clinical efficacy. Therefore, this study will assess the feasibility of conducting a larger multi-centre trial to evaluate the clinical effects and cost effectiveness of the UPLIFT program, compared to usual care, for improving patient outcomes. This research is likely to result in significant benefits to patients, as well as the health service. Patients are likely to benefit in two ways: 1) by participating in UPLIFT, they are likely to experience improvements based on previous UPLIFT data [17]; and 2) future patients will benefit from the expansion of UPLIFT to other sites (given this feasibility study has positive results). Health services will benefit from improved service efficiency. Literature and our own data suggest group-based programs such as UPLIFT are no less effective, but more cost-effective than other treatment modalities. Improved patient outcomes may also translate to reduced ED admissions and health service utilisation, but this is not known and discovering if this is the case forms another part of this study.
Evidence on the effectiveness of group programs (compared to other physiotherapy interventions) in patients with chronic pain is mixed, and systematic reviews have identified more research is needed in this space. This study will add to the scientific knowledge, placing GCHHS as a leader in clinical practice innovation and setting an example for other health services. Findings will be widely disseminated to ensure translation. Our long-term goal is to conduct a RCT of UPLIFT across multiple centres, likely resulting in translation of this program into practice more broadly, benefiting patients and health services across Queensland and/or Australia.
2. [bookmark: _Toc322956419]Study Objectives
Research Question and Aims/objectives
The primary aim of this study is to determine the feasibility and acceptability of conducting a full- scale clinical trial exploring the effects of the UPLIFT program compared to usual care physiotherapy in people with persistent LBP in a secondary healthcare setting. The secondary aim is to gain insights into the clinical and cost effectiveness of the UPLIFT program compared to usual care physiotherapy for people with persistent LBP in a secondary care setting.
Research questions:
Q1. Feasibility and acceptability: Are the methods outlined in this protocol feasible and acceptable for conducting a randomised controlled trial (RCT) to determine the effect of the UPLIFT program compared to usual care physiotherapy in people with persistent LBP in a secondary care setting?
Q2. Clinical efficacy: Does the UPLIFT program result in non-inferior patient health outcomes compared to usual physiotherapy care in a secondary healthcare setting for people with persistent LBP?
Q3. Cost: Is the UPLIFT program cost-effective compared to usual physiotherapy care in a secondary healthcare setting for people with persistent LBP?
Hypothesis
The UPLIFT program has been part of standard practice within the GCHHS NSC service for the past four years. As the proposed research project involves minimal changes to standard practice, besides participants being required to complete additional questionnaires, we hypothesize that the methods outlined in this study protocol will be feasible and will be considered acceptable by participants. We hypothesize that the pre-defined feasibility criteria will be met, including: 
1. Recruitment: ≥75% of eligible patients who are approached agree to participate in the study; 
2. Retention: ≥75% of recruited patients remain in the study long enough for adequate outcome data collection; and
3. Intervention delivery: ≥90% of patients receive the intervention as intended. 
We also hypothesise that the patient satisfaction questionnaire and qualitative interviews will indicate high acceptability of the intervention.
3. Methods
1. Methodological Approach
This single-site pilot study will employ a randomised controlled trial design with 6-month follow-up. 
1. Study Sites/Settings
This study will be conducted at Gold Coast University Hospital (GCUH), where the UPLIFT program is currently embedded, making it the optimal site to conduct a pilot RCT.
1. Study Population
Study participants will be patients with persistent LBP, recruited from the NSC at GCUH. Participants will be randomly allocated (in a concealed manner) to either individual physiotherapy or the group-based UPLIFT program. This approach requires virtually no alteration to existing services. Furthermore, randomisation is ethical, because: a) we currently do not know whether individual physiotherapy or the UPLIFT program results in better outcomes; and b) we do not have clinically useful prediction models to determine at baseline who will benefit optimally from which intervention [17]. 
Inclusion criteria: 1) Adults aged ≥18 years; 2) persistent LBP; and 3) sufficient English language skills to complete questionnaires and comprehend/participate in interactive education sessions within the UPLIFT program. Exclusion criteria: 1) Contraindications for exercise; 2) recent spinal surgery; 3) active inflammatory conditions (such as rheumatoid arthritis); and 4) neurological conditions. 
Sample size: We will recruit 60 participants (30 per group), which will allow us to identify any problems that may exist relating to feasibility of the study protocol (confidence 0.95; probability 0.05) [19]. This is in line with recommended sample size calculations for feasibility studies [20] and has been discussed and agreed upon with a biostatistician. For the qualitative interviews, we estimate including around 12-15 patients; however, the final number will be determined by the point at which data saturation is reached (i.e. the point at which no new ideas, concepts or themes emerge) [21].
1. Recruitment / Selection
Patients referred to the Physiotherapy led neurosurgery screening clinic, and who are deemed suitable for conservative management will be screened using the eligibility criteria above at their initial assessment. All participants will provide written informed consent before participating in the trial (see section E below).
Randomisation: A concealed allocation approach will be employed, whereby participants are randomly allocated to the intervention or control group. Blocked randomisation will be used to form the allocation list for the two groups, with randomly assigned block sizes of two, four and six, with an equal allocation ratio. The random allocation sequence will be generated using Microsoft Excel by a researcher not involved in data collection. The allocation of participants will be recorded on dark, non-transparent card, and inserted into opaque envelopes that will be numbered consecutively. As participants consent to participate, the experimenter will open a sealed opaque envelope, pre-prepared by a third party, containing the participant’s allocation. 
Blinding: Researchers responsible for assessing outcomes and researchers conducting the analyses will be blinded to group allocation. Participants and treating physiotherapists cannot be blinded to group allocation due to the nature of the intervention.
1. [bookmark: _Toc322956432]Consent 
Individual consent will be sought from participants. Patients screened to be eligible will be provided with study information, a verbal explanation of what their participation would involve, and the opportunity to ask any questions relating to the study by their treating physiotherapist. We expect some patients will provide consent at the time of their appointment, however patients will be given one week to consider their participation (after which a physiotherapist will phone them to ask if they would like to take part). Each participant will provide written informed consent that incudes allowing researchers to access their medical record via iEMR. A separate Services Australia consent form (for release of Medicare Benefit Scheme (MBS) and Pharmaceutical Benefits Scheme (PBS) claims information will also be signed.
1. Risk Mitigation Procedures
Participants in both study groups will be receiving treatment that is no different to usual conservative care offered at the Gold Coast University Hospital, under the direct supervision at all times of experienced and qualified therapists. As exercise is included in both groups, the type and intensity of exercise is tailored to the individual and participants are encouraged to give feedback if they are feeling any unpleasant symptoms. There is no pressure placed on any participant to continue if physical symptoms increase. Participation in group discussions or surveys could potentially cause anxiety or trigger emotional stress in some individuals. The groups are always supervised by experienced and psychologically informed physiotherapists who are trained to recognise signs of distress; and participants have opportunity to raise concerns during or after group contact. Similarly, the research assistant who administers the surveys will be trained to identify distress among participants. If required, the research assistant or physiotherapists can access the onsite acute mental health team for immediate response (e.g. for an acute emotional or mental health event). For less acute/ ongoing needs the therapists can refer to the psychologists attached to the screening clinic for assessment and treatment. Also, participants are free to withdraw consent at any time during the study. 
1. Participant Withdrawal Procedures
Participants will be informed in the PICF that they can withdraw from the study at any time, and this will in no way affect the care they receive at GCHHS. Should a participant choose to withdraw from this study, their data will not be used in analysis and questionnaires specific to this research project will be destroyed/shredded unless the participant gives specific permission for their data to be used.
1. Study Procedure
Upon recruitment, participants will be allocated to the UPLIFT program (intervention group) or individual physiotherapy (control group). A series of measures will be conducted at baseline, at 5-week follow up and 6-month follow up (see section J). 
The UPLIFT program (intervention group)
Participants allocated to the intervention group will participate in the UPLIFT program. UPLIFT is a 5-week program consisting of weekly 90-minute group sessions that combine education and exercise. Each education session targets a different theme: 1) pain neuroscience; 2) activity pacing; 3) flare-up management; 4) acceptance; and 5) adopting healthy lifestyle behaviours (including sleep hygiene and movement). UPLIFT incorporates motivational interviewing techniques allowing participants to undertake appropriate cognitive and experiential processing of the program’s content. 
Volunteer peer mentors who have successfully completed UPLIFT will assist in program facilitation by sharing their own experience with new participants. The mentors are given three hours of face-to-face training by the program’s lead physiotherapists on program content, communication skills (i.e. motivational interviewing techniques and coaching principles) and self-care strategies. UPLIFT’s interactive delivery style aims to improve patients’ knowledge, which underpins behaviour change. Patients in the UPLIFT program are active partners in their rehabilitation, aiming to reconceptualise their understanding of pain, develop active coping strategies to self-manage LBP and re-engage in value-based activities. 
The combination of education and physical activity aims to reduce fear of movement and provide each participant with guidance and direction towards active behaviour change. A detailed description of the UPLIFT program and its development can be found elsewhere [16].
Individual physiotherapy care (control group)
Participants allocated to the control group will attend individual physiotherapy sessions, which allow a pragmatic approach for selection of treatment modalities and treatment frequency (maximum of six treatment sessions), over a maximum period of ten weeks. Individual physiotherapy was chosen as the control as this is the most widely adopted approach for low back pain management [22].
1. Outcome Measures 
Primary outcomes: Feasibility and acceptability
Primary outcome 1: Feasibility of conducting a full-scale clinical trial of UPLIFT will be assessed against the following a-priori defined criteria on recruitment, retention and intervention delivery:
a) Recruitment: ≥75% of eligible patients approached for recruitment agree to participate; 
b) Retention: ≥75% of recruited patients remain in study long enough for adequate outcome data to be collected; and
c) Intervention delivery: ≥90% of patients receive the intervention as intended. 
Primary outcome 2: Acceptability will be assessed both quantitatively and qualitatively, focusing on two elements: patient satisfaction with the UPLIFT program itself, and acceptability of outcome data collection measures. This will be done via a previously validated patient satisfaction survey.
Secondary outcomes: Clinical efficacy and cost-effectiveness
Secondary outcome 1: The effect of the UPLIFT program on patients’ clinical outcomes (as compared to usual physiotherapy care) will be evaluated by assessing the following:
Oswestry (LBP) Disability Index (ODI): measures the level of function (degree of disability) in activities of daily living in a person with LBP. The ODI is a valid measure of spine-related disability [23].
VAS – Visual Analog Scale is a numeric scale from 0 – 100 on which participants rate the intensity of their pain at the time surveyed, where “0” is equivalent to no pain present and “100” is the worst pain imaginable.
Global rating of change (GROC) score: used to determine success of the UPLIFT program (a GROC score of ≥+3, evaluated at immediate and 6 months follow-up, indicates success). The boundaries of the GROC scale are: -5 (very much worse) and +5 (completely recovered). The GROC is recommended for use in persistent pain clinical research as a core outcome measure of global improvement with treatment [28].
Secondary outcome 2: The cost-effectiveness of UPLIFT compared to usual physiotherapy will be evaluated in an embedded economic study led by health economists. Incremental cost-effectiveness ratio (i.e. change in costs / change in effect, where change in costs = change in health service use x price) from a health system perspective, defined as the net cost of UPLIFT (including program costs and cost consequences; i.e. outpatient appointments, emergency department attendances, medical imaging, surgery, injections, prescription medication), divided by the incremental change in quality adjusted life years (QALYs). QALYs will be estimated using an area under the curve approach based on participant responses to the EuroQol 5-domain health-related quality of life utility instrument, administered at baseline and at follow-up. 
1. Data Collection
All data will be collected by a trained research assistant at baseline (prior to commencing the UPLIFT program), 5-week follow-up (immediately upon program completion), and 6-month follow-up. These include the following: 
Feasibility data: Number and proportion of patients recruited (from those eligible) will be documented by recruiters on a recruitment log. Reasons for non-participation will be recorded only if the patient provides a reason without prompting. A participant log will be kept by researchers, detailing patient attendance at UPLIFT sessions and completion of outcome data collection at each time point. Loss-to-follow-up and participant withdrawals will also be noted on this log. Physiotherapists who deliver the UPLIFT program will keep an intervention delivery log, recording participant attendance at each session, topics covered and any adaptations (e.g. if any content was missed or adapted).
Acceptability data: The previously validated Short Assessment of Patient Satisfaction survey, based on a theoretical model covering the seven known dimensions of patient satisfaction with health care treatment, will be used to quantitatively assess patients’ acceptance of the UPLIFT program. An additional question will be added to this survey to measure how acceptable patients found the outcome data collection methods in this study (using a Likert-type scale). The survey will be administered via paper at GCUH, upon program completion (5-week follow-up). A qualitative evaluation of patients’ acceptance of the UPLIFT program will be conducted using semi-structured interviews with a subset of participants, purposively sampled for maximum variation in age, gender and symptom duration. A semi-structured interview guide, which will be piloted and refined prior to study commencement, will be developed based on a theoretical framework for acceptability of healthcare interventions [29]. Interview data will be collected by a trained research assistant, using a conversational interviewing style that allows patients to tell a story. Interviews will take place within one month of completing the UPLIFT program and will be conducted individually, over the phone or in-person. Interviews are expected to take around 45 minutes to complete and will be audio recorded and transcribed for thematic analysis. Participants will be recruited until data saturation occurs, defined as the point at which no new ideas, concepts or themes emerge [21]. Interview transcripts will be checked for clarity after they have been transcribed by either an Australian accredited company, who meet the privacy requirements regarding handling and storage, or verbatim by the first author.  
Demographic and clinical information: Age, sex, employment status, whether third party insurance is involved, duration of symptoms, comorbidities and medications will be collected from ieMR and/or directly from the patient themselves. 
[bookmark: _Hlk82760425]Effectiveness data: At baseline (immediately prior to program commencement), a research assistant will ask participants to complete the ODI, and VAS which will take between 10 and 15 minutes. These will be administered via paper surveys at GCUH. At 5-weeks follow-up (i.e. immediately upon completion of the UPLIFT program for the intervention group and 5-weeks following completion of baseline measures for the control group) and again at 6-month follow-up, participants will complete the same questionnaires, as well as the GROC scale. Assessment at baseline will occur at GCUH. At 5 week follow up, the assessment will take place in person where possible, or by telephone contact from a trained research assistant. At 6-month follow-up, participants will be contacted by telephone to be informed they will be sent the questionnaires (electronically or printed copy, as per patient preference) to be completed at home without staff assistance. A self-addressed stamped envelope will be included for those subjects wanting the paper forms. All measures will be collected by a blinded researcher. Participants, upon completion of the post treatment and follow up survey instruments will receive a $50 fuel or grocery voucher. This will be made clear to the participants in the Patient information and consent form
Economic data: Data on participants’ health service utilisation will be collected 5-weeks after baseline and at 6-month follow-up. All health service utilisation cost consequences will be captured using administratively linked data. Specifically, for each participant, linked hospital admissions, outpatient episodes, emergency department presentations including episode, clinical, demographic and costing information (such as diagnosis, procedures, medical imaging, length of stay, cost of encounter, etc.) will be collected from GCUH Health Information Services following consent from participants. Also, Medicare Benefits Schedule (MBS) claim details, costs and service provider information, as well as Pharmaceutical Benefits Scheme (PBS) item description, costs and prescribing details, will be collected from Health Services Australia for participants who consent to release of this information.

Table 1: Outcome measures data collection
	Outcome
	Domain
	Measures
	Timepoints

	Primary
	Feasibility
	Recruitment rate, retention, intervention delivery 
	2

	
	Acceptability
	Satisfaction survey
Semi-structured interview
	2
3

	Secondary
	
	
	

	Clinical 
	Pain Intensity
	VAS
	1,2,4

	
	Disability
	Oswestry disability index
	1,2,4

	
	Perceived change
	Global rating of change (GROC)
	2,4

	Economic
	Cost
	Micro-costing of physiotherapy services
	2

	
	Cost offsets
	Total health service utilisation (including linked hospital/emergency administrative data; MBS/PBS data)

	4

	
	Quality Adjusted life years
	Health related quality of life utility scores (EQ-5D)
	1,4


*Time points: 1 = baseline; 2 = immediate follow up (5-weeks following baseline); 3 = within 4-weeks of completing UPLIFT program; 4 = 6-month follow-up.

1. Data Storage and Confidentiality
Patient data will be managed according to Good Clinical Practice, to protect confidentiality and privacy of participants for the duration of the study. Participants will be given a unique code upon recruitment that will be linked to their personal details (name, URN, group allocation) via an encrypted digital file. This file will be stored in a limited access drive at GCHHS, away from study data and accessible only to members of the research team. Electronic study data (de-identified) will be stored on the research data management cloud platform ResearchSpace, using a private institutional login accessible only to the research team. Paper data (e.g. surveys) will be stored in a locked filing cabinet, either in the GCUH PED building (Allied Health Research offices, Level 2) or D block (Allied Health offices, Ground floor). Signed PICFs will be stored in a locked filing cabinet in the Allied Health Research office, PED building, separately from study data. Participant data will never appear with their name or contact details. No identifiable information will be included in any notes or publications. Publications will not even include participant codes. In that way, data is non-identifiable from the publication.
There will be no commercial exploitation of data or deprivation of financial benefits to which participants would be entitled. Data will not be sent to other sites outside of GCHHS, except for the storage of de-identified data on the ResearchSpace platform. Outcome data generated from this study may be included in analysis for the larger planned trial, as outlined in the PICF. There is no other secondary use planned for the data collected during this study.
Upon completion of the project, the data will be stored for a minimum of 5 years following publication to allow for appropriate peer review as suggested by current NHMRC guidelines. After this period the data will be destroyed.
1. Data Analysis and Statistical Considerations
Primary outcome data
Feasibility data (recruitment, retention, intervention delivery) will be expressed using frequencies and percentages and will be assessed against pre-determined feasibility criteria. Quantitative acceptability data (satisfaction survey) will be presented using frequencies and percentages. An inductive approach to thematic analysis, following Braun and Clarke’s six-step guide [30], will be used for qualitative interview data. This will involve: 1) data familiarization (two researchers will read/reread transcripts to become immersed in the data); 2) generating initial codes (two researchers will use one interview transcript to formulate a coding strategy, and a second transcript to test/refine this strategy which will be used for all remaining transcripts); 3) searching for themes (codes will be grouped into themes/ subthemes according to similarity); 4) reviewing potential themes (two researchers will review all grouped codes for relevance and coherence to potential themes/subthemes and iteratively refine); 5) defining and naming themes (two researchers will iteratively revise theme names and descriptions with other team members’ input); and 6) writing up findings. We will use NVivo for qualitative data management, coding and analysis.
Secondary outcome data
 
Mean and variability data will be reported for secondary outcome measures (pain intensity and spine -related disability) Secondary outcome data will be analysed according to intention-to-treat principles using two-way analyses of variance (ANOVA) or any other suitable analyses that may be appropriate at the time, with one between-group factor (UPLIFT vs. individual physiotherapy), and one repeated-measure factor (baseline, completion of intervention period, six months follow-up). A non-inferiority margin of a 10% difference in the changes to pre and post mean outcome scores is assigned for testing using a non-inferiority model. This figure has been determined after consideration of a number of factors. The recent experience of the clinicians delivering treatment in either model (UPLIFT vs individual care) has shown little if any difference in the treatment effects. We expect that there will be similar small differences under trial conditions as all the treatment features are the same. 
Secondly, there are hypothesised economic savings by being able to deliver the UPLIFT group program in a model using a much lower staff: client ratio (1:6) compared to individual treatment (1:1), , A consensus meeting was conducted by one author (JD) with 6 experienced clinicians , each with post graduate qualifications and over 15 years’ experience working within this field. The prospect of a small (<10%) decrease in effect, if found, was not seen as a disincentive to favour the group model.
Lastly, this study is also examining the acceptability of the Group model (UPLIFT) to patients. Previous (unpublished) qualitative research with a cohort of patients drawn from the UPLIFT program showed a high degree of acceptance, and positive comments about group cohesion and the supportive environment were frequently documented. These non- tangible benefits are reported by the patients as very important,yet may not be detected in the surveys for pain intensity and disability.

[bookmark: _Hlk136338689]For Efficacy, the treatment effect of the UPLIFT model of care on Pain intensity will be considered non – inferior to the treatment effect of usual care if :
[bookmark: _Hlk136338771]
p 2 = post treatment mean VAS, p 1 = pre treatment mean VAS
The treatment effect of the UPLIFT model of care on Disability will be considered non – inferior to the treatment effect of usual care if :

p 2 = post treatment mean ODI, p 1 = pre treatment mean ODI
The six month outcome scores will be similarly tested in this way for comparative assessment of the maintenance of treatment effect .

In summary, if the magnitude of the mean treatment effects on pain intensity and disability in the treatment arm subjects is equal or greater than 90 % of the effects in the active controls, the treatment will be considered non-inferior



For the economic evaluation, a cost-utility analysis from the perspective of the health system will be the primary analysis. A micro-costing study will be undertaken to estimate the program costs per participant for both UPLIFT and the comparator. All cost consequences with respect to health service utilization will be captured using administratively linked data as described above. The net cost per person will be estimated and the mean cost per person in the UPLIFT cohort will be compared against the mean cost per person in the control group. Incremental utility of UPLIFT compared to usual care will be measured using quality adjusted life years (QALYs). QALYS are a summary health outcome measure that combines life years (mortality) and the quality of those years lived (morbidity). To estimate QALYs, a multi-attribute utility instrument (EQ5D5L) will be administered at baseline and follow up. Responses to the EQ5D5L will be scored using the Australian health utility algorithm with an area under the curve method applied to estimate QALYs per person. The mean QALYs for those in the UPLIFT program will be compared to the mean QALYs of those in the comparator arm. The incremental cost per QALY will be the primary outcome measure for the economic evaluation. This will be estimated as the difference between the mean cost per UPLIFT patient and usual care patient divided by the difference between the mean QALY per UPLIFT patient and usual care patient. The UPLIFT program will be considered cost-effective where the cost per QALY gained is less than $50,000 per QALY. Uncertainty in the economic results will be characterized using one-way and probabilistic sensitivity analysis. 
Translation to changes in Clinical Practice
UPLIFT was developed in response to a need for alternative treatment modalities for people challenged by persistent low back pain at GCUH. The program recognizes the modern accepted clinical guidelines relevant for treatment of people challenged by persistent back pain, specifically the program features the recommended strategies of exercise and education. Population growth, leading to increased demand for specialist consultations, coupled with the shift in treatment philosophy towards active conservative therapy and away from invasive procedures, had led to increased referrals and therefore increased wait times to receive physiotherapy intervention at GCUH. Concern existed that for patients with subacute back pain, delayed treatment could lead to de conditioning and activity avoidant behaviors, increasing the likelihood of them developing chronic pain.
A large cohort study indicated the UPLIFT program was effective for managing this population (17). Group programs for treating back pain are well established at many settings nationally and internationally. Pain education as a part of treatment is also well established. What is novel about UPLIFT is that it uses a self-directed learning model, rather than a didactic style education delivered by a clinician. Participants are encouraged to be both learners and teachers for their peers, encouraged to share stories in a nonjudgmental space.  Expert patients are trained and embedded into the program. The clinician facilitators are trained in using motivational interview technique. Participants experience validation, and acceptance and learn self-reliance. 
UPLIFT is delivered in a group-based format, which increases cost effectiveness by increasing the consumer to clinician ratio. By managing patients in groups, waiting list times have been reduced and department productivity increased. The previous large cohort study demonstrated that the UPLIFT program is at least as clinically efficacious as individual care for facilitating sustained improvement in the quality of life of the participants as self-determined by them after program completion (17). This randomized trial will seek to confirm this. In addition, this study includes an assessment of the feasibility of running a multi-center trial across the state of Queensland to test whether UPLIFT as a program is transferable and scalable. Finally, this study includes analysis of health care utilization and productivity pre and post intervention, and a comparative economic appraisal of the two treatment interventions. To our knowledge this is the first study to include this. 
We hypothesize that the clinical efficacy of the UPLIFT treatment intervention is at least as good as individual physiotherapy care, or better. We hypothesize that the study design will be acceptable, and it is feasible to move forward to a multi-center randomized controlled trial across Queensland. We further hypothesize that there will be economic benefits realized using group delivery over individual care. 
If UPLIFT is a program that demonstrates RCT evidence of comparable efficacy to the current model of standard care for people challenged by persistent low back pain, and significant economic benefits to the overburdened health care system, then it should be investigated for scalability and transferability.
UPLIFT could potentially become the accepted model of care across Queensland and nationally in time. 
Timeline
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	6-month follow-up
	
	
	
	
	
	
	

	Data analysis
	
	
	
	
	
	
	

	Manuscript preparation (protocol)
	
	
	
	
	
	
	

	Manuscript preparation (findings)
	
	
	
	
	
	
	



6. Dissemination
The findings of this study will be disseminated widely at local, national and international levels. We will write at least one paper for publication in a peer-reviewed journal widely read by relevant health professionals. We will submit abstracts to conferences locally (e.g. GCHHS Research Week), nationally and internationally (e.g. national/global physiotherapy conferences). We will also use our networks to disseminate findings locally across the health service. At the time of consent, we will ask participants if they wish to receive a de-identified version of the study findings (i.e. overall results presented as means) via a check-box on the PICF and if they do, we will ask them to provide an address or email address to which we can send a summary of findings.
7. Funding and Resources
This study is funded by the Gold Coast Health Collaborative Research Grant Scheme (2020). Parties to the Grant Scheme are the Gold Coast Hospital and Health Service, The Gold Coast Hospital Foundation, Griffith University, Bond University and Southern Cross University. The grant number is RGS2020-052 and the amount of funding is $67056.00.
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