Table 1. The comparison of overarching thematic structure between the current study on sustainability and prior scoping reviews on the establishment of PBRNs
	Overarching thematic structure of the sustainability of PBRNs
	Overarching thematic structure of the establishment of PBRNs

	Main theme 1: Internal environment of PBRNs

	Key elements
	Subtheme
	Subtheme
	Key elements

	(i) Factors characterizing or influencing a sustainable development of a PBRN
(ii) Features of the evolved environment of PBRNs
	Evolution
	Foundation
	(i) Setting up mission, purposes, goals, objectives, and aims

	(i) Intrinsic motivators to participate and benefits of participation
(ii) Motivation emerging from synergetic relationships
(iii) Extrinsic motivators to participate and benefits of participation
	Practitioner contribution 
and motivation
	Practitioner participation and motivation
	(i) Recruitment
(ii) Membership
(iii) Levels of member engagement
(iv) Intrinsic motivators to participate and benefits for practitioners
(v) Extrinsic motivators to participate and benefits for practitioners

	(i) Organizational links between a PBRN and academic faculty
(ii) Academic contribution to governance
(iii) Academic support for infrastructure and collaborations
(iv) Contribution of academic research expertise to network / research culture development and practitioner empowerment
(v) Academic initiative to link medical students and residents to PBRN activity
(vi) Benefits for academia from PBRN collaboration
	Academic participation and attitudes 
	Academic participation 
and attitudes










	(i) Type of affiliation and advantages–disadvantages of affiliation
(ii) The role of academics and academic departments in developing, hosting, and sustaining the network
(iii) Academic contribution to governance and leadership
(iv) Contribution of academic research expertise
(v) Academic support for research culture development and practitioner empowerment
(vi) Academic initiative to link medical students and residents to PBRN activity
(vii) Benefits for academia from PBRN collaboration

	(i) Governance, research agenda drivers, and research foci  
(ii) Health Information Technology (HIT) use and health data management 
(iii) Financial sustainability and business models 
(iv) Qualities of relationships
(v) Key contributors of sustainability (leaders, practice champions, clinician-researchers, practice facilitators and liaisons, research designated practices)
(vi) Communication 
(vii) Learning environment
	Network infrastructure and management
	Network infrastructure and
operations
	(i) Initial partnerships to establish PBRNs and centers of operations
(ii) Infrastructural funding
(iii) Key activities at establishment
(iv) Relationship building between academics and practitioners in the field
(v) Governance
(vi) Organizational leadership
(vii) Methodology of prioritizing the research agenda
(viii) Topics of PBRN research
(ix) Data gathered from networks and data management
(x) QI activities
(xi) Learning environment
(xii) Communication


	Main theme 2: Stakeholders at the intersection between the internal and external environment

	(i) Engaging patients or community members in PBRN governance
(ii) Patient or community engagement in PBRN research procedures and quality improvement 
(iii) Relationships with patient and community groups: Qualities/nature/dynamics and sustainability
(iv) Research agenda shaped by patient or community engagement initiatives
	Patients and community stakeholders
	Patients and community
stakeholders
	(i) Patient-centeredness and community engagement in PBRNs
(ii) Relationship building with patient or community groups as an essential part of research
(iii) QI activities guided by patient feedback
(iv) Involving patients or community members in PBRN governance
(v) Integrating CBPR methodology into PBRN research
(vi) Community engaged research methodology in PBRN research
(vii) Motivation of community members for research participation
(viii) Community engagement in health policy making through PBRN activity

	(i) Involving other healthcare stakeholders in PBRN governance, research agenda and partnering for research
(ii) Influence of policymaker interests on research agenda
(iii) Attributes of relationships with other healthcare stakeholders
	Other healthcare stakeholders
	Other healthcare stakeholders
	(i) Identification, engagement, and contribution of healthcare stakeholders
(ii) Relationship building with healthcare stakeholders
(iii) Other aspects of working with healthcare stakeholders

	Main theme 3: Impact and Value of PBRNs

	(i) Science-based foundations of family medicine and impact on the evolution of the discipline
(ii) Impact on educational curricula (family medicine and other disciplines) – Leveraging data and research
(iii) Influencing how medical students see the field of family medicine 
(iv) Emerging paradigm - Practitioner-researchers connecting academic expertise with field experience 
(v) Transformative effects on the academic understanding of patient perspectives and needs 
(vi) Cross-disciplinary impact - Recognition of the value of PBRNs extended the culture of practice-based research in other disciplines
	Impact on the discipline, academic curricula and broader academic world
	
	

	(i) Establishment of academic dimension for GP work
(ii) Elevation of practitioner capacity: A shift toward research activity and evidence-based practice
(iii) Reorientation of FP/GP education and professional competencies: Trainees and residents engaging in PBRN research 
(iv) Stimulation of interest in higher degrees in family medicine and higher qualification within the scope of these degrees
	Impact on clinician education and skills
	
	

	(i) Practice and structural changes in healthcare delivery 
(ii) Qualitative impact of the network on its practices and the broader community
(iii) Advancement of primary care knowledge and promotion of a cultural shift towards evidence-based practice and improvement 
(iv) Synergetic effects of PBRNs and other practice innovations which enhance healthcare delivery
(v) Impact beyond local communities through the spread of innovation to key stakeholders
	Impact on primary care practice and community (through integration of new knowledge into practice)
	
	

	(i) Transformation of goals, ambitions and mindset of key policymakers about the work and research in primary care practice 
(ii) Generation of outcomes valuable for decision-making leveraging partnerships with key healthcare stakeholders
(iii) Formation or impact on national guidelines, policy and regulatory environment through professional statements and legislation
(iv) The success of previous networks and recognition paved the way for funding and supportive policies for PBRNs
	Impact on policies and healthcare stakeholders
	
	

	(i) Research is perceived as an integral part of practice
(ii) PBRNs are foundational for primary care research and they produce evidence appropriate for primary care implementations
(iii) Networks enhance the scientific credibility to the activities of primary care through rigorous studies done in these settings 
(iv) A shift in the way students think about research in primary care and inspiring trainee doctors to think about research as a career in family medicine 
(v) PBRNs highlighted the significance of primary care in the patient care pathway
	Impact on ways of looking at primary care
	
	

	(i) Value for primary care research
(ii) Value for patients and community
(iii) Value for practitioners and practices
(iv) Value for the academic disciplines of primary care and beyond
(v) Value for healthcare stakeholders and policymakers
	The value of PBRNs for primary care research




	
	

	Main theme 4: External environment of PBRNs

	(i) Collaboration with other academic departments and research institutes
(ii) Nationwide support for academic family medicine
(iii) Facilitators and barriers related to the broader academic world and national education system
	Overall academic and research culture in family medicine in each country
	
	

	(i) Established position in the national healthcare context or PBRN operation/s aligned with the healthcare context
(ii) National healthcare context that facilitates PBRN operations (e.g., Patient registration system, connected primary care and public health)
(iii) Established research culture in primary care 
(iv) Challenges arising from a changing healthcare landscape (e.g., practice consolidation, new management in practices not research friendly, increased work burden in practices, change in population structure and the nature of general practice/family medicine) 
	National healthcare landscape
	National health 
system
	(i) The impact of primary healthcare structure on PBRN development

	(i) Decisions and national policies supportive of PBRNs (directly and indirectly)
(ii) Barriers emerging from the regulatory environment and needs that require methodological solutions
(iii) Policymakers acknowledge the value of PBRNs but fail to provide sufficient support
	Institutional/governmental support, national/state policy and regulatory environment/external funders
	Institutional/governmental
support, national/state policy and regulatory environment
	(i) Decision-makers
(ii) National policy
(iii) Regulatory environment
(iv) Interaction with policymakers
(v) Community impact on public health policymakers through PBRN

	
	
	External funders
	(i) External funder contributions

	(i) Contribution and support from national professional organizations 
(ii) International professional organizations: Support and expectations
	Professional organizations
	Professional organizations
	(i) National professional organization contribution and support
(ii) International professional organization contribution

	(i) Leveraging the accumulated knowledge, expertise and prior relationships of PBRNs to achieve further growth
(ii) Boosting PBRN partnerships for sustainability (Increased capacity, funding, impactful studies and learning, and collective influence on policy)
(iii) Interacting with other networks to expand learning experiences
	Relationships and collaborations with other networks
	Leveraging previous research
and PBRN experience and interacting with other networks
	(i) International experience
(ii) National experience
(iii) Leveraging previous research expertise
(iv) Leveraging PBRN practice models
(v) Leveraging experience from peer networks
(vi) Interacting with other networks
(vii) Developing networks of PBRNs

	(i) HIT applications sustain the infrastructure and operations of PBRNs
(ii) HIT vendors: PBRN partners or challenging stakeholders
	HIT and HIT vendors
	HIT and HIT vendors
	(i) HIT applications sustain the infrastructure
(ii) HIT applications facilitating or supporting PBRN operations
(iii) HIT vendors contribute to sustainability
(iv) HIT vendors in the partnership of the network
(v) Challenges from the variety of EHR systems


CBPR=Community-based Participatory Research, EHR=Electronic Health Record, FP= Family Physician, GP=General Practitioner, HIT= Health Information Technology, PBRN=Practice-based Research Network, QI=Quality Improvement


Table 2. An example of the methodological approach to synthesise key elements, sub-themes, and themes from participant quotations


	MAIN THEME: External environment

	SUBTHEME: Relationships and collaborations with other networks

	KEY ELEMENTS
	QUOTATIONS

	Leveraging the accumulated knowledge, expertise and prior relationships of PBRNs to develop further growth
	“Well, collaboration was the key. Working with other networks on projects is really what helped. We got some small projects at the beginning, got some credibility, but then we did projects with the [names of PBRNs], other folks. So, we got larger projects together, but we worked very closely because we did a lot of work - part of our identity in the network was using practice facilitation to improve quality of care.”

“Then I do think that at some point that level of maturity will come, and part of it will be through collaboration.”

“…some people have partaken in that more than others. In particular, right now - so there were a number of networks over the years that have had selected individuals within their - within [the organization], in their [university]…, where they had skillsets that we could use and we wrote contracts to hire and use their time… where we share personnel up and down to make sure that the people at those sites are fully funded and - is at least reasonably funded that we can use their skillset.”

“For us, the growth strategy is more in networking with successful networks, rather than trying to increase the number of sites that we recruit.”

“I think because some of our founding fathers were also part of the ASPN Group out in Colorado, we have always been recognized as a productive, unique group. Most of it now is networking. Our phone rings off the hook, not literally, but from other networks who want to work with us.”

“Again, [Network of PBRNs] was formed with some government infrastructure funding… We've been colleagues for many years and have worked on some projects together in the past. So, I'm not a member of his network or his consortium, but we have a history of collaborating.”

“And so we’ve done it both ways, but I think the network of networks concept is more scalable and I think it also... If you think of it as networks operating under survival of the fittest, but going to networks with a proven track record, you increase the probability of a successful collaboration.”
“So, we work synergistically. I put the project together, he put the IT together, and we worked together with the [name of PBRN] and the [University]. They were able to pull together statisticians and other things for me.” 


	Interacting with other networks to expand learning experiences
	“Then as we had had the shared resource, we would have meeting where we would bring all the networks together that were being supported by the shared resource.”
“[…] - and also to learn from each other. In [name of network of PBRNs], we took a learning community approach, and we would have monthly webinars on Skype. People - we'd take turns talking about our projects, giving each other feedback. Sometimes we'd have more formal presentations at the end of a project. So, I think there's that learning community thing.”
“One thing that the success of the early networks did is it got these - was it enabled us to get funding for the shared resources so then there were staff members who could help the newer networks. So that was a, that was a big thing. Then when we would get together with these learning communities, these practice kind of learning meetings, the newer networks could just see, you know, see what the older networks would like so they could just kind of observe from them. They would hear things from other people. So, I think just having other people around who had done that before was helpful to them. But for the - so just learning from each other and then the fact that the success of the early ones allowed us to get resources, to get money basically to fund the shared resource that helped them a lot, to help the next ones a lot.”

	Boosting PBRN partnerships for sustainability (Leveraging increased capacity, funding, impactful studies, and collective policy influence)

	“So there's - I think the different nodes can resemble or provide more patient specific characteristics that a single network might not be able to incorporate.”
“…partnerships with other PBRNs. That was really critical to us and there were some very well positioned, well-funded networks that we really became almost an adjunct setting for. The reason we did is we have a very unique population. A lot of those networks did not have access to the minority immigrant, low-income populations that we did. So, we were a real value add to them.”
“So, we were part of two of the PBRN – they were called PBRN Centers of Excellence… We were part of two of those and we got a certain amount of infrastructure funding from that. It wasn’t a lot. Not for the work that they asked for.”
“…so we are much stronger as a network of networks. Where we have strength is when we’ve been able to collaborate together, so where we’ve been most successful is when a bunch of networks or the whole network works together on a project.”
“This is like five groups, and from time to time, I'm sure other groups will join. So there needs to be one overarching group that can bring people together, but it's really hard to administer on the local level, so this allows different organizational structures to thrive. Sometimes, you have a study that needs hundreds of thousands of encounters, and for that, you need millions of patients, and that means a network of networks.”
“I think the process of growth is not by expanding the number of sites that belong to your network entirely. I think that’s a piece of it, but I think the bigger part of it really has to do with inter-network collaboration. And so, that’s when we were funded by AHRQ as a center of excellence in practice-based research and learning that forced me to rethink our organizational structure and our real estate and realize that if we were going to grow either I could reach out to sites in the key locations where I thought we needed to be, or I could partner with networks that had already been established in those locations.”
“It was where we did it collaboratively with those other networks. We're trying to wrap our heads around how do we interact with public health?”
“…we've just survived on grants. Those grants have been ones we've written and then there's other PBRNs across the Country and so we partner with each other. So, they will pull me in or pull our network in to do projects with them and vice-versa.”
“So, you extract all the data from the PBRNs, and the idea is to have a common data model so that you can actually share the data with other people internationally and create these large-scale projects.”
“For us, the growth strategy is more in networking with successful networks, rather than trying to increase the number of sites that we recruit. […] Well, the benefits are it increases the footprint in a more just-in-time way. So, you don’t really have expenses or presence perhaps until you have a project. So, it minimizes your infrastructure costs.”



