Additional File 5. Implementation processes and outcomes of the included MoCs.
	MoC
	Implementation Framework, Theory or Model(1)
	Implementation strategies(2)
	Implementation Outcomes and Main Findings

	START BACK(1)
(UK – STarT Back)
	NR
	Train and educate stakeholders:
· Conduct ongoing training.
· Conduct educational meetings.
· 
Provide interactive assistance:
· Provide clinical supervision
	NR

	START BACK(2)
(UK – IMPaCT Back trial)
	NR
	Train and educate stakeholders:
· Conduct ongoing training.
· Conduct educational meetings.
· Develop educational materials.
· Distribute educational materials.
· Create a learning collaborative.
· Conduct educational outreach visits.
· Provide ongoing consultation.

Support clinicians:
· Develop and implement tools for quality monitoring.
· Remind clinicians.

Use evaluative and iterative strategies:
· Audit and provide feedback.

Develop stakeholder interrelationships:
· Organize clinician implementation team meetings.

Change infrastructure:
· Change record systems.

Utilize financial strategies:
· Use capitated payments.
	NR

	START BACK(5)
(Ireland) 
	NR
	Train and educate stakeholders:
· Conduct ongoing training.
	NR

	START BACK(6)
(Denmark) 
	NR
	Train and educate stakeholders:
· Conduct ongoing training.
· Provide clinical supervision. 
· Provide ongoing consultation.
· Use train-the-trainer strategies
	NR

	SCOPiC(7,8)
	Implementation theories:
· Normalisation Process Theory
· Allen’s conceptualisation of care pathways
	Train and educate stakeholders:
· Conduct ongoing training.
· Provide ongoing consultation.
· Develop educational materials.
· Distribute educational materials.
	4 months after the follow up of the RCT and at the end of RCT recruitment – patients, PTs, surgeons and GPs interviews

Acceptability of the ‘fast-track’ pathway:
· Patients and clinicians found acceptable it for patients needing spinal specialist assessment and consideration for more invasive treatments to be seen by those specialists sooner.
· Patients were pleased with the speed of their ‘fast-track’ referral and highlighted the significant difference between the short timeframe for the initial ‘fast-track’ to MRI scan and spinal specialist opinion and the usual NHS waiting times.
· Patients were uncertain about how long they would be waiting to receive further treatments, resulting in dissatisfaction.

Appropriateness of the ‘fast-track’ pathway:
· Some clinicians expressed concern that patients with short symptom duration may be ‘fast-tracked’ too soon.
· All clinicians expressed reluctance to consider invasive treatment options too early for these ‘acute’ patients.
· Clinician views were mixed about the potential longer-term clinical benefits of the ‘fast-track’ care pathway.
· Clinicians felt that not being able to influence the timing of the receipt of further treatments once patients joined the waiting lists was a limitation.

	MATCH(9,10)
	Implementation framework:
· Expert Recommendations for Implementing Change (ERIC).
	Train and educate stakeholders:
· Conduct ongoing training.
· Conduct educational meetings.
· Develop educational materials.
· Distribute educational materials.
· Conduct educational outreach visits.

Support clinicians:
· Remind clinicians.

Develop stakeholder interrelationships:
· Use advisory boards and workgroups.
· Involve patients/consumers and family members. 

Change infrastructure:
· Change record systems.
· Mandate change.

Provide interactive assistance:
· Centralize technical assistance.

Adapt and tailor to context:
· Promote adaptability.
· Tailor strategies.
	PCPs and PTs perspectives and experiences regarding implementation after training – Ethnography, interviews and evaluation questionnaire 

Acceptability 
· General positive feedback about the stratified MoC and the training.
· A few PTs actively resisted the matched recommendations, whereas others interpreted matching as acknowledging patients’ biopsychosocial issues in their interactions with patients.
· PTs reported that the stratified MoC changed their overall thinking and approach to back pain.

Feasibility 
· Excellent receptivity to the intervention format, content and mandated changes to clinic workflow to accommodate the use of the SBST.
· Some PCPs were concerned about the complexity of the intervention and the extra time and work required.
· PCPs found new workflows adequate (e.g., medical assistants giving ﻿SBST in exam rooms before the PCP consultation).

Adoption
· PCPs referred positive changes in conversations with patient, their confidence working with patients with back pain, and team communication.
· SBST use was sustained for about 40% of all appropriate patients after the 6-month training period. 
· Significant variation in the extent to which the risk stratification strategy was incorporated into care (e.g., challenges remembering to administer the SBST, time constraints, complex patients).
· Use of the SBST and matched treatment appeared to rely more on PTs remembering and/or deciding to use the tool with a patient rather than a more standardized change to PT workflow.
· ﻿PTs adapted how they used the SBST. Many used the concept but not the actual tool or were selective about the questions they used.
· Providers using the SBST did not change referral rates for recommended matched treatments.
· Implementation strategies used (trainings, tools, etc.) did not change the tests and treatments that PCPs offered patients.

	TARGET(11)
	Implementation framework:
· Consolidated Framework for Implementation Research (CFIR).
	Train and educate stakeholders:
· Conduct ongoing training.
· Conduct educational meetings.
· Develop educational materials.
· Distribute educational materials.
· Create a learning collaborative.
· Conduct educational outreach visits.
· Provide ongoing consultation.

Support clinicians:
· Remind clinicians.

Use evaluative and iterative strategies:
· Audit and provide feedback.

Develop stakeholder interrelationships:
· Organize clinician implementation team meetings.

Change infrastructure:
· Change record systems.

Utilize financial strategies:
· Use capitated payments.

Provide interactive assistance:
· Facilitation. 
	NR

	BETTERBACK(12–15) 
	Process model, implementation and evaluation framework: 
· A framework to evaluate musculoskeletal models of care.

Implementation framework:
· Behaviour Change Wheel (BCW)

Determinant framework:
· Theoretical Domains Framework (TDF)
· Common-Sense Model of Self-Regulation
	Train and educate stakeholders:
· Conduct ongoing training.
· Develop educational materials.
· Distribute educational materials.
· Create a learning collaborative.
· Conduct educational outreach visits.
· Provide ongoing consultation.
· Use train-the-trainer strategies.

Support clinicians:
· Develop and implement tools for quality monitoring.

Use evaluative and iterative strategies:
· Audit and provide feedback.
· Develop a formal implementation blueprint.

Develop stakeholder interrelationships:
· Identify and prepare champions.
· Use advisory boards and workgroups.
· Involve executive boards. 
· Organize clinician implementation team meetings.

Change infrastructure:
· Change record systems.



	Patients’ experiences of receiving care according to the MoC – interviews between 4 and 14 months

Acceptability 
· Most participants were pleased with the information and explanations about LBP. They resulted in more knowledge and a better understanding of their back pain, the treatment plan and on how they could self-manage the condition.
· Most patients who received group exercise and group education found it to be among the best parts of the treatment programme.
· Patients experienced good contact and interaction with PT and appreciated continuity in the support from the PT during the performance of the programme.
· Participants experienced a great advantage in doing their exercise programme at home because it suited their other activities. 
· The interaction with different HCPs could make patients unsure about who was responsible for what and perceived as an obstacle for how to decide upon diagnosis and treatment.
Appropriateness
· Patients felt they had been given tools to better self-manage their LBP after the treatment.
· Some participants found the group education too basic and therefore not adjusted to their personal needs.

Process of Care through a Clinical Practice Quality Index – Adherence to clinical practice guidelines recommendations [(Clinical Reasoning and Process Evaluation tool - CRPE)], number of PT treatments [((Public Healthcare Regional Registry - PHRR)], referral to specialist consultation (PHRR) and medical imaging (PHRR)

Adoption
· A more frequent delivery of guideline-adherent care was seen after implementation (n = 278) compared to routine care (n = 222). 
· The overall CPQI was fulfilled in 59% of all patients in intervention versus 26% in routine care group.
· Analysis of adherence to specific recommendations showed a significantly improved use of stratification of number of PT visits and patient educational interventions, frequent use of exercise was maintained, and use of non-evidence-based treatment and medical imaging decreased after implementation.
Fidelity
· PTs’ care that adhered to all clinical practice quality indices resulted in an improvement of most patient reported outcomes (clinically meaningful greater improved LBP illness perception at 3 months and quality of life at 3 and 6 months; significantly greater improvement in LBP illness perception, pain and satisfaction at 3 and 6 months; and significantly better enablement at all time points as well as better global improvement outcomes at 3 months compared with non-adherent care)
· Patients in the intervention group showed significantly higher quality index and overall adherence compared to routine care.
· Adherence to the recommendations showed improved stratified number of visits, use of exercise was maintained high, patient educational intervention increased and use of non-evidence-based PT decreased.
· A reduction of medical imaging during the PT treatment period was also observed.
· No statistical differences in the primary outcome referral to specialist consultation.

Determinants of PT’s behaviour (Determinants of Implementation Behaviour Questionnaire) after, 3 and 12 months

Sustainability (potential)
· After 3 and 12 months, physiotherapists had high ratings on all DIBQ domains, implying that all were potential facilitators of the implementation. 
· After 3 months, all domains had significantly decreased except for organisation, social influence and patient expectation domains. 
· After 12 months, organisation and social influence domains had significantly decreased while domains such as knowledge, skills and beliefs about capabilities returned to initial levels. 
· After 3 and 12 months of applying the model (volition stage), the initial expectations decreased in most DIBQ domains, although maintained a potential facilitating role. The decrease of these expectation underscores a need of sustainability strategies.
· ﻿COM-B Capability Domains: Pattern of short-term decrease followed by long-term sustainability.
· ﻿COM-B Opportunity Domains: Organisation and social influence showed ﻿a pattern of short-term sustainability but decreased in the long term. The innovation domain decreased both in the short and long term.
· COM-B Motivation Domains: Decrease in all domains in both short and long term.

	Low Back and Radicular Pain Pathway(16,17)
	NR
	Train and educate stakeholders:
· Conduct ongoing training.
· Develop educational materials.

Support clinicians:
· Develop and implement tools for quality monitoring.

Develop stakeholder interrelationships:
· Identify and prepare champions.
· Use an implementation advisor.

Provide interactive assistance:
· Centralize technical assistance.

	Patients’ experiences within the NHS pathway (interviews at 6 weeks) and opinions of clinicians, commissioners and patients regarding the implementation of the pathway (interviews and focus groups before, during and after implementation)

Acceptability
· HCPs believed that the pathway was a good idea and would prove to be useful.
· It was difficult for patients to contribute to management decisions because they were, by default, clinician-led or paternalistic.
· Patients reported that specific needs and circumstances were not heard, because care is protocol driven (standardized care).
· ﻿Accessing a specialist opinion and investigations were reported to be difficult and protracted, as well as pathway services appeared to be compartmentalized and non-collaborative.
· Patients referred that the pathway is insufficiently person centred.
· Some considered surgery abroad, for being quicker and easier than NHS surgery and cheaper than private settings.
· Participants who attended the programme (CPPP) were, generally, very positive, in some cases describing it as ‘brilliant’ and ‘excellent’. participants reported that they enjoyed the physical activity aspects of the programme, the pool-based sessions and ﻿the explain pain sessions.
Appropriateness
· Favorable expectations of the key decision-makers: the pathway would lead to better patient self-management, better clinical outcomes, less healthcare usage, less work loss, reduced chronicity and efficiencies including cost savings.
· Key decision-makers believed that because of the supporting evidence and the potential for improved patient outcomes and efficiencies, the pathway was the right thing to do for patients.
· Key decision-makers think ﻿the pathway make sense but raised questions regarding the costs/savings and the acceptability by the public.
· There were conflicting reports by HCPs on the clarity of the pathway. 
· Patients reported insufficient transparency and information: ﻿either the way the pathway worked nor the services available, including the risks, benefits and alternatives, were transparent.
· All participants reported that they independently sourced resources from outside of the NHS (webpages, newspapers, experiences of others, private treatment)
Feasibility
· Practicality of the intervention: ﻿the structure of the pathway and having a clear point of referral was very useful for HPCs.
· Triage and treat practitioners suggested that the implementation had gone how they had expected and ﻿the PTs reported that they believed the pathway had worked out better than they had anticipated.
· HPCs suggested that the time constraints involved in using the SBST were too great; PTs reported that they had found the pathway process, at times, frustrating; ﻿inappropriate referral of patients onto the pathway from the GP. 
· Some HCPs suggested that the pathway simply formalized what they had already been doing in delivering the service.
Adoption
· HPCs believed that the majority of their various practice partners had engaged with the pathway and its delivery.
· Key decision-makers consider ﻿there had been constant feedback and the use of an action/risk log.
· GPs were unaware of implementation review process, or not performed a formal process of review.
· Participants reported a highly variable response from their initial visit to their GP. Some suggested they had been prescribed various forms of pain relief medication, whereas others, had been given exercises their GP.
Sustainability (potential)
· HCPs report the need of an evaluation of the pathway to understand whether it makes a difference in terms of patient outcomes and potential cost savings.
· To enhance sustainability, HCPs suggested that there should be a single point of access, to take the GP out of the process, to use the PT as the first point of contact.
· Further elements that were perceived as being, potentially, difficult to sustain were, the uncertainty of knowing the number of patients that were likely to hit the service and the process of all patients on the pathway being targeted as urgent.

	NE Essex PCT service(18)
	NR
	NR
	NR

	Beating Back Pain Service(19)
	NR
	NR
	Benefits, improvements, comments or suggestions of patients regarding the service – open-ended questions at the end of the self-reported questionnaire

Acceptability
· Patients described information sessions as informative and reported a range of learning.
· Many patients reported they liked the content of information sessions and enjoyed the group format. However, some patients said that discussing pain with others was not for them.
· Many participants found practitioners professional, knowledgeable and efficient. 
Appropriateness
· Many patients described improvements in their pain, mobility and relaxation, and reduced muscle tightness, psychological benefits, improved self-management of pain and increased knowledge about condition. However, some reported not improving pain, temporary worsening of condition, feeling tired and depressed after acupuncture treatment.
· Some patients expected and wanted something more diagnosis based. Also, some patients would have liked more information on what treatments were available to them. 
· Patients wanted more acupuncture sessions of longer duration, others suggested maintenance sessions would be appropriate, wanted the whole service more widely available on the NHS, the service extended to people with all types of pain, and more flexible times/locations.

	ISAEC
(20)
	NR
	Train and educate stakeholders:
· Conduct ongoing training.

Adapt and tailor to context:
· Promote adaptability.
	NR

	SSP
(21,22)
	NR
	Train and educate stakeholders:
· Conduct ongoing training.
· Develop educational materials.

Utilize financial strategies:
· Use capitated payments.
	NR

	Back Pain Assessment Clinic(23)
	Evaluation framework:
· Victorian Innovation Reform Impact Assessment Framework (VIFIAF)
	NR
	Patients and GPs surveys after a 12-week rehabilitation programme and audit reports

Acceptability
· 61% of GPs felt that BAC had improved access to care.
· Patients rated attending BAC as easier than travelling to RMH’s acute hospital campus.
· Patients were satisfied/very satisfied with the service (94.4%) and with clinician care (98.1%), as well as agreed/strongly agreed that their expectations had been met (94.5%).
· GPs expressed satisfaction with the communication received in BAC (15.4% strongly agreed, 42.3% agreed).
Appropriateness
· Stakeholders suggested that BAC promoted more efficient use of surgeons’ skills and time.
· Stakeholders and GPs regarded involving a rheumatologist in BAC was important for ensuring medical issues were identified and appropriately managed ﻿through the optimization of non-surgical management.
· Stakeholder feedback regarding the role of advanced practice physiotherapist was also positive.

	Abbreviatures: 
BAC – Back pain Assessment Clinic; BBPS – Beating Back Pain Service; CCCP - ﻿Combined Physical and Psychological Therapies program; COM-B – Capability Opportunity Motivation – Behaviour model; CRPE - Clinical Reasoning and Process Evaluation tool; EHR – Electronic Health Record; GP – General Practitioner; HCP – Health Care Provider; ISAEC - Inter-professional Spine Assessment and Education Clinics; LBP – Low Back Pain; MoC – Model of Care; MRI – Magnetic Resonance Imaging; NE – North East; NHS – National Health System; NR – Not reported; PCP – Primary Care Provider; PCT – Primary Care Trust; PHRR – Public Healthcare Regional Registry; PTs – Physiotherapists; RCT – Randomized controlled trial; SBST – Start Back Screening Tool; SSP - Saskatchewan Spine Pathway.





