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ABSTRACT 

The role of virtual communities of practice in overcoming isolation and 

improving knowledge sharing in General Practice training 

Introduction 

General Practice training can be isolating. This isolation can lead doctors to choose to work 

decreased hours and have a lower intention to work in rural areas, with retention of GP 

registrars in rural areas an ongoing problem. Professional isolation can occur due to barriers to 

knowledge sharing, such as the structure of general practice in which registrars are alone in a 

room with a patient, and geographic barriers imposed by the large distances between 

registrars in rural and regional training programs. 

Virtual Communities of Practice are a method of improving knowledge sharing and overcoming 

isolation that have shown clear benefit in the business literature and are also widely used in 

education. VCoPs have a more limited literature base in healthcare. 

The aims of this research were to: review the international literature on VCoPs for GP training; 

ascertain whether VCoPs for GP training are acceptable to GP registrars and supervisors; 

explore how a VCoP for GP training would be designed and implemented; and ultimately 

discover whether a VCoP for GP training has benefits for registrars and supervisors in 

overcoming professional isolation and improving knowledge sharing. 

Methods 

This series of studies adopted a mixed-methods design in three phases. Phase 1 consisted of a 

search of the relevant international literature. Phase 2 comprised a survey and interview 

study. The literature informed the development of the survey - a quantitative survey study of 

registrars and supervisors in a regional GP training provider. Data were analysed using t-test, 
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chi-square, factor analysis and generalised linear regression. The survey results, and the 

literature reviewed provided relevant information for the ensuing qualitative study. This was a 

telephone interview study of 10 high internet using GP registrars and supervisors, with results 

produced through thematic analysis. In Phase 3, a further quantitative survey study was 

undertaken with registrars and supervisors in the same GP training provider. Data were 

analysed using t-test, chi-square, factor analysis and generalised linear regression. Finally, 

Phase 4 consisted of a mixed-methods case study was performed involving the 

implementation of a VCoP for GP training. Data collected included pre- and post surveys on 

knowledge and isolation, site usage statistics and postings and post study interviews. These 

were analysed in a case study format. 

Results 

Phase 1: What is the international literature? 

There was no literature identified in the Phase 1 search on VCoPs for GP training. However, 

guidelines from the business sector were compared with the health literature to develop a 

proposed “Health VCoP Implementation Framework”. This was a seven-step guide on the 

important factors needed to implement a successful VCoP and included 1) organising 

facilitation; 2) engaging stakeholders; 3) establishing clear goals; 4) involving a broad church of 

participants; 5) creating a supportive environment; 6) including measurement, benchmarking 

and feedback on the design; and 7) technology and community factors such as users self 

selecting and having a mixture of online and face-to-face engagement.  

Phase 2: Is  a VCoP acceptable to GP registrars and supervisors? 

In Phase 2, the survey study indicated that GP registrars, and to a lesser extent their 

supervisors, have the ability, interest and necessary internet access to use a VCoP for GP 

training. Using a multivariate generalised linear regression model, it was found that perceived 
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usefulness and training stage were positively predictive of intention to use a private VCoP for 

training, whilst concerns about privacy and time were negatively predictive. The Phase 2 

interview study of 10 high internet using registrars and supervisors found themes of 

professional isolation and the potential of social  media tools to improve peer support and 

knowledge sharing, along with potential barriers to use including time, skills and access. In the  

Phase 3: How would such a VCoP be designed and implemented? 

In the phase 3 survey study, the 7 steps of the Health VCoP Framework were supported by the 

respondents. Factor analysis showed that the single goal for registrars was ‘usefulness’, rather 

than, for example, a single aspect such as passing exams, and using a multivariate generalised 

linear regression, ‘usefulness’ independently predicted intention to actively use a VCoP (0.01). 

Phase 4: Does a VCoP for GP training overcome isolation and improve knowledge sharing? 

Finally, in the Phase 4 VCoP case study, of eligible GP Term 1 (GPT1) registrars, 28/34 (82%) 

enrolled. The 7 step framework was found to be useful for implementing the VCoP, but the 

case study identified that a broader ‘church’ of users was needed (only GPT1s were enrolled) 

and trust was built online rather than face-to-face. Isolation was a common theme amongst 

interview respondents and (13/14, 92.9%) of ConnectGPR user respondents felt more 

supported in general practice using the VCoP. 

Discussion 

Isolation and barriers to knowledge sharing were themes throughout these studies. This 

isolation resulted from disruption to the communities of practice that comprise medical 

training, due to structural issues such as being alone in a consulting room, or being 

geographically removed from peers. VCoPs were perceived as a potential facilitator to 

knowledge sharing and peer support, leavened by concerns about privacy and time. The main 

driver in terms of taking up active VCoP membership was the perceived usefulness of the 



18 
 

VCoP. When a VCoP was implemented, whilst pre and post knowledge and isolation scales 

were unchanged, and there was only a core of active users, there was qualitative feedback 

that the VCoP was valued as a facilitator of knowledge sharing and that it helped overcome 

professional isolation. More research is needed to quantify these potential benefits.  

Conclusion 

VCoPs have a potential role in general practice training in improving knowledge sharing and 

overcoming professional isolation. This may inform training of GP registrars across Australia, 

and possibly the training of other medical specialties. Where similar training programs exist 

around the world, there may be the potential for VCoPs such as ConnectGPR to improve 

knowledge sharing and professional connectedness, and assist with rural and regional 

retention internationally.  
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Chapter One: Introduction and overview of the thesis research 

The importance of primary care and general practice 

An effective primary healthcare system is the cornerstone of an effective healthcare system 

[1]. As a model,  primary care was first mentioned by Lord Dawson in his report to the UK 

Ministry of Health in 1920. In this report he recommended that, due to the complexity and 

cost of medicine, curative and preventive treatments should be brought within the sphere of 

the general practitioner working in a primary care centre, supported by efficient nurses and 

visiting consultants [2]. Since then, robust international evidence has shown that health is 

better amongst those who receive care from primary care physicians [1] and that areas with 

more primary care physicians have better health outcome measures, including reduced stroke 

mortality, infant mortality, low birth weight and all-cause mortality [1, 3, 4]. This impact is 

evident even in less well funded health systems, for example Thailand, where the reduction in 

under-5-year-old mortality has been largely attributed to the establishment of an effective 

primary care system [5]. Primary care systems are more cost-effective and equitable, 

delivering better health outcomes at lower cost in first world and developing countries and 

minimising socio-economic impact on illness-related mortality [6]. For example, in a 

comparison study of breast cancer survival in the USA (which does not have a universal 

primary care system) and Canada (which does), the socio-economic gradient was strong in the 

USA, but not in Canada, demonstrating the effect of primary care systems on improving equity 

[7].  

General Practice Origins 

The World Organisation of Family Doctors states that “High quality primary health care 

depends on the availability of well-trained general practitioners or family physicians as 

members of health care teams in the community” [8]. The term ‘general practitioner’, those 
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generalist doctors to whom Lord Dawson referred, arose in Great Britain in the early 1800s. 

Prior to that, in the sixteenth century, medical practitioners first began to differentiate into 

physician members of the Royal College of Physicians (founded in 1518), surgeons who were 

members of the Company of Barber Surgeons (founded in 1540), and apothecaries who 

dispensed ‘physic’ and were members of the Society of Apothecaries (founded in 1617). In 

1815, this latter group was recognised by the Apothecaries Act which legislated minimum 

requirements for the licencing of generalist doctors, forming the basis for the first ‘general 

practitioners’ [9]. 

 

General Practice in Australia 

Australia’s first doctors arrived with the First Fleet in 1788, followed thereafter by a mixture of 

convict doctors, ships’ surgeons and official appointments [10]. For example William Redfern, 

arguably the first general practitioner in private practice, arrived as a convict and rapidly rose 

to become a prominent citizen and personal physician to the NSW Governor [10]. The 

Australian colonies established firm medical licencing standards early in their history, enabling 

general practice in Australia to flourish.  Australian general practitioners became superb 

generalists - covering medicine, surgery, obstetrics and anaesthetics - partly in response to the 

wide geography and isolation with which they had to contend [9, 10]. 

During the Second World War, many doctors were recruited and trained as specialists, and 

after the war general practice lost the skills of those trained in specialties [9]. In the UK, similar 

forces led to serious concerns about standards of primary care provision, resulting in the 

damning findings of the Collings report in which general practice was described as “bad and 

deteriorating” [11]. This report led to the formation of the Royal College of General 

Practitioners in 1952, followed by the Royal Australian College of General Practitioners 
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(RACGP) in 1958 [9], which established and maintained appropriate standards for general 

practice.  

General Practice Training 

Medical training is based on an apprenticeship model. For centuries, doctors in training have 

attached themselves to more senior doctors to learn their craft [12]. In Australia, general 

practice training has long followed tradition, with newly qualified or ‘novice’ doctors working 

alongside an experienced or ‘master’ general practitioner before working independently [9]. 

This model continues today. However, to maintain the standards to which the RACGP aspired, 

a formal training program was implemented. The Family Medicine Program (FMP) commenced 

in 1974, offering members fellowship of the Royal Australian College of General Practitioners 

on completion of the College exam [13, 14]. Initially, this program and its exam were optional, 

with the examination more a demonstration of mastery than a requirement of entry into the 

workforce as a general practitioner [15].  

Over time, the program became more structured and, after a government review in 1982, 

master and apprentice arrangements were formally entrenched with trainees spending a 

minimum of six months during the four year training program in a supervised and subsidised 

general practice [15].  The outcomes of training also became more closely observed, with a 

gradual move from a ‘Certification of Satisfactory Completion of Training in General Practice’ in 

the early days of the FMP, to a College position in the late 1980s that the Fellowship exam 

become the endpoint of training [13]. However, it was not until 1996 that a Fellowship of the 

College became a compulsory entry qualification to the general practice workforce. Prior to 

that, doctors could still practice as ‘non-vocationally registered’ primary care practitioners 

[15].  
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During the mid 1990s, GP trainees first began to be referred to as ‘registrars’ [13], with the 

RACGP remaining responsible for both standards of general practice and general practice 

training until 2001, after which training was moved to a new group. In 1997 there was a 

ministerial review in response to concerns about the urban focus of general practice training, 

and rural workforce shortages [14, 16]. In response to this report, the Federal Government 

established a new GP training body in 2001, General Practice Education and Training (GPET), 

which led to the formation of 22 regional training providers. Each training provider was 

responsible for providing training matched to the needs of its local population and each 

trainee was required to spend at least six months in a rural area. This change partly addressed 

rural workforce shortages, with the number of rural and regional registrars doubling from 618 

to 1237 in this period [14]. By 2010, the total general practice training program consisted of 

over 2500 registrars [17]. 

Throughout this period of legislative changes, the overall general practice training program has 

remained an apprenticeship model of training. During the three to four year program of GP 

training, registrars rotate through a variety of hospital terms attached to a consultant. They 

then spend a minimum of 18 months in supervised general practice training posts, usually in at 

least two general practices, including six months in a rural or regional post, although this is not 

compulsory in all RTPs [18]. The training standards are overseen by either the RACGP or the 

Australian College of Rural and Remote Medicine (ACRRM) which offers a separate 

examination pathway for those planning a career in rural medicine [15]. During their training 

time, registrars are encouraged to form study groups and work as adult learners - keeping a log 

of learning needs, working their way through modular training materials in print and online, as 

well as attending face-to-face training workshops. This interaction between registrars, their 

peers and their supervisors enhances the single master and apprentice model, extending a 

registrar’s ‘community of practice’. 
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Communities of Practice 

Communities of practice (CoPs) are “groups of people who share a concern or a passion for 

something they do and learn how to do it better as they interact regularly” [19]. General 

practice registrars and supervisors form natural communities of practice, sharing knowledge 

about medicine and interacting regularly to improve their practice of medicine. However, 

there can be barriers to effective knowledge sharing in these communities of practice, 

particularly in general practice placements. During hospital rotations, registrars are part of a 

hospital team, often with a number of consultants and other levels of trainee and medical 

students. Education sessions are run within the hospital for the whole team. During general 

practice rotations, registrars are part of a much smaller community of practice within their 

general practice, which can pose challenges to knowledge sharing. These challenges include 

the structure of general practice, in which a registrar is consulting alone in a room much of the 

time; the location of the practice, for example in a small rural town; and the geography of the 

training program in which registrars may be spread across very wide regions [20]. These 

barriers to knowledge sharing can result in professional isolation, a reduced intention to work 

in rural areas and/or an intention to work fewer hours [20-22]. In the context of Australia’s low 

population density outside major cities this is important, as professional isolation plays a part 

in poor rural workforce retention [23].  To overcome professional isolation, solutions to 

improve professional networks and knowledge sharing need to found.  

 

The internet and knowledge sharing 

The internet has given people the ability to connect and share knowledge regardless of 

geography, and to share knowledge both synchronously and asynchronously on a massive 

scale. The social networking site Facebook, for example, has over a billion monthly active users 

[24] and professional networking site LinkedIn has over 277 million users [25]. Alongside these 
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sites, medical knowledge sharing communities have developed. Sermo, a physician only site in 

the US has over 200,000 active physicians across 68 specialties [26], and doctors.net.uk in 

Britain also has a similar number of doctors on its site [27]. These kinds of collaborative online 

technologies can be used to form knowledge sharing communities known as Virtual 

Communities of Practice.  

 

Virtual Communities of Practice 

Virtual Communities of Practice (VCoPs), also known as online or electronic communities of 

practice, use internet knowledge sharing tools to connect members of CoPs, thus overcoming 

the barriers of time and geography [28]. They have been widely used in the commercial world 

in businesses, such as Caterpillar [29]; in education, for example for training teachers and 

educators in New Zealand [30]; and in healthcare, for example amongst aged care nurses in 

Scotland [31]. One example of their potential can be seen in the redesign of a stroke service in 

the UK using CoP theory, which resulted in the creation of a nationally lauded service [32]. 

 

Research Questions 

This thesis examines the potential role of Virtual Communities of Practice in General Practice 

training in reducing professional isolation and improving knowledge sharing. In particular, it 

addresses four main research questions. 

Research Question 1: What evidence exists in the academic literature for VCoPs in GP training? 

Research Question 2: Are VCoPs for GP training acceptable to GP registrars and supervisors? 

Research Question 3: How would a VCoP for GP training be designed and implemented? 
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Research Question 4: Does a VCoP for GP training have benefits for registrars and supervisors 

in overcoming professional isolation and improving knowledge sharing? 

Presentation of thesis 

This thesis is presented in the Style 2 format. The body of the thesis comprises five chapters 

(Chapters 2-6)  with each chapter consisting of a single journal article in the style of the journal 

to which the article was submitted. Each article therefore contains an introduction, overview 

or background, along with its own results, discussions and conclusions. Due to the nature of 

this series of articles, with each article building on the next and resting on a similar literature 

base, and with each article published as an individual piece of research that needed to be 

understood by the audience on its own merits, there is a necessary repetition of some themes 

throughout the chapters. Due to journal styles, there are also slight some variations between 

chapters in presentation of the references. As a result of space limitations in each article, the 

limitations section in some articles is brief. The final chapter (Chapter 7) includes an expanded 

review of the limitations of each article, along with a discussion of the findings of this thesis 

and their impact on ongoing GP training projects and the wider healthcare training literature.  

 

Research structure and methodology 

The preliminary review of the literature revealed no studies on VCoPs in GP training. However, 

a number of useful studies from healthcare and business were identified, some with useful 

lessons about CoP and VCoP construction [28, 31, 33]. This informed the formal literature 

review, which aimed not only to identify and examine current, relevant literature, but to 

identify evidence-based principles for designing and implementing a VCoP for GP training. The 

thesis research was then conducted in three phases, with each phase informing the next, 

culminating in an implementation case study. The research was conducted in a GP Regional 
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Training Provider in New South Wales, Australia, servicing an area of 160,000 square 

kilometres and including rural, regional and metropolitan practices. The phases are outlined 

below. 

Phase 1 (Chapter 2) 

Phase 1 (Chapter) consisted of a comprehensive review of the international health literature.  

This literature review was published in BMC Family Practice, cited as follows: 

Barnett S, Jones SC, Bennett S, Iverson D, Bonney A: General practice training and 

virtual communities of practice - a review of the literature. BMC Family Practice 2012, 

13. 

The review found that there was no literature on VCoPs for GP training and that the health 

literature on VCoPs was limited and largely qualitative. To inform the development of VCoPs 

for GP training, evidence based approaches outside the health literature were sought. Probst 

and Borzillo’s review article “Communities of Practice: Why they succeed and why they 

fail”[32] which examined 57 business CoPs and VCoPs internationally, in large companies such 

as Siemens and IBM was identified as a informative guide. Probs and Borzillo’s framework for 

CoP implementation was then used in the Chapter 2 literature review to guide the analysis of 

the health CoP literature, resulting in the development of a Health VCoP Framework.  

Phase 2 (Chapters 3 and 4) 

Following the results of the literature review, in particular in light of the lack of evidence for 

VCoPs in GP training, two studies were performed to investigate the experiences and 

expectations of GP registrars and supervisors of a VCoP. The Chapter 3 survey study and 

Chapter 4 interview study were published in the Journal of Medical Internet Research and the 

Australian Journal of Primary Health respectively: 
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Barnett S, Jones CS, Bennett S, Iverson D, Bonney A: Perceptions of Family Physician 

Trainees and Trainers Regarding the Usefulness of a Virtual Community of Practice. J 

Med Internet Res 2013, 15(5):e92. 

Barnett S, Jones SC, Bennett S, Iverson D, Bonney A: Usefulness of a virtual community 

of practice and Web 2.0 tools for general practice training: experiences and 

expectations of general practitioner registrars and supervisors. Australian Journal of 

Primary Health 2013, 19(4):292-296. 

Chapter 3 was a cross-sectional survey study to determine the baseline characteristics of the 

study population of GP registrars and supervisors in the regional training provider, including 

access, interest, and ability to use a VCoP. This was followed by the Chapter 4 qualitative study 

in which telephone interviews were conducted with volunteer respondents drawn from the 

survey respondents. The aim of this study was to further explore these experiences and 

expectations, in particular seeking to understand the current barriers to knowledge sharing, 

facilitators and problems with using technology to overcome these barriers, and what benefits 

a VCoP may have for registrars and supervisors. 

Phase 3 (Chapter 5) 

The phase 3 study presented as Chapter 5 was another cross sectional survey of the registrars 

and supervisors. This study has been submitted to BMC Family Practice and is under review 

with the following provisional title: 

Barnett S, Jones SC, Bennett S, Iverson D, Robinson L: A Virtual Community of Practice 

for General Practice Training: a pre-implementation survey using the Health VCoP 

Framework. 
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This survey study built on the findings of the previous two phases. The literature review in 

Phase 1  proposed a Health VCoP Framework for implementing a VCoP. The studies from Phase 

2 demonstrated that registrars and supervisors had sufficient ability, interest and access to use 

a VCoP and provided some useful insights about potential technologies and benefits of 

knowledge sharing and overcoming isolation. The phase 3 study combined these elements to 

develop a survey to inform development of an implementation plan for a VCoP for GP training 

and to assess the applicability of the Health Framework for VCoPs to this implementation.  

Phase 4 (Chapter 6) 

The final study in this thesis was a case study of the implemention of  a VCoP, “ConnectGPR: 

the Coastcitycountry Online Network for an Educational Community of Training for GP 

Registrars”. It was published as follows: 

Barnett S, Jones SC, Caton T, Iverson D, Bennett S, Robinson L Implementing a Virtual 

Community of Practice for Family Physician Training: A Mixed-Methods Case Study J 

Med Internet Res 2014;16(3):e83 

This mixed methods case study built on the findings of the previous three phases, in particular 

the findings of Phase 3, which had indicated that the Health VCoP Framework was a useful 

approach for implementation. The case study details the implementation of ConnectGPR, 

presenting data gathered from site statistics, online postings, pre and post implementation 

surveys and post implementation interviews. The data are presented under the seven steps of 

the Health VCoP Framework, enabling review of the usefulness of this framework in 

implementing a VCoP for GP training, as well as evaluating the usefulness of the resulting VCoP 

for facilitating knowledge sharing and reducing professional isolation. 
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Chapter 7: Discussion and Implications of the Research 

In the final chapter, each of the research questions of the thesis are addressed in turn. This 

includes a discussion of what has been learnt from the international literature on VCoPs and 

GP training; the acceptability of a VCoP amongst registrars and supervisors; how such a VCoPs 

should be designed and implemented; and what, if any, benefits there are in terms of 

knowledge sharing and overcoming professional isolation. These studies are reviewed as a 

body of work, with a review of each step of the Health Framework developed from the 

literature review and it efficacy as a guide for VCoP implementation.  Given the word limits 

imposed by journals, the brief discussions of limitations that are mentioned in each paper are 

expanded upon in this chapter. Finally, future directions for practice and research are 

reviewed, including the role of ConnectGPR as it continues as a project for GP training, and the 

research questions that have been raised by this thesis that could be explored in further 

studies.   

In summary, this thesis provides preliminary evidence that VCoPs have a potential role in 

general practice training in improving knowledge sharing and overcoming professional 

isolation. This has the potential to inform GP training in Australia, and in other countries with 

similar training programs. There may also be a role for this research to influence other training 

programs, including specialist and allied health training, both in Australia and overseas. In 

particular, by improving knowledge sharing and overcoming isolation, VCoPs may improve 

workforce retention in rural and regional areas, thus addressing some of the inequities of 

workforce distribution and healthcare access that have been a feature of the Australian health 

system.  
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Chapter 2: General Practice Training and Virtual Communities of 

Practice – A Review of the Literature  

This chapter was published as: 

Barnett SR , Jones SC, Bennett S, Iverson D and Bonney A . General Practice Training 

and Virtual Communities of Practice – A Review of the Literature 

BMC Family Practice 2012, 13:87  

Copyright licence: http://creativecommons.org/licenses/by/4.0/ 

Background 

General Practice is the cornerstone of an effective health system [1]. The Royal Australian 

College of General Practitioners defines General Practice as providing “person centred, 

continuing, comprehensive and coordinated whole person health care to individuals and 

families in their communities” [2]. High quality training is imperative to support this 

indispensable workforce, but in countries with low population densities, there are some 

inherent problems of professional and personal isolation for trainees in rural and regional 

areas. In Australia, the General Practice Training program involves multiple small training sites 

across a wide geographic area, which can be isolating for trainees [3]. To meet the ongoing 

needs of General Practice training and workforce, innovative solutions to overcome isolation 

need to be considered. 

The provision of General Practice training and services in Australia is under pressure [4]. One 

of the causes of problems during General Practice training is isolation [3]. In the general 

medical population, isolation can lead doctors to reduce hours and move away from rural 
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practice [5]. However, General Practice registrars may be under even greater stress than the 

general population of doctors, due to their clinical and training demands [6]. Online 

communities offer a means to reduce isolation [7]. In particular, virtual communities of 

practice are a type of online learning community that have been shown to be highly effective 

in large companies, improving knowledge sharing and thus overcoming professional and 

structural isolation [8,9]. Given the promise of online communities, this literature review will 

critically review the current evidence relevant to virtual communities of practice in General 

Practice training, identify evidence-based principles that might guide their construction and 

suggest further avenues for research. 

Isolation can be subdivided into professional, structural and social isolation, although all three 

are often experienced concurrently [3]. Social isolation is more marked amongst rural General 

Practice placements, as trainees are away from their usual support network of friends and 

family. Professional isolation is also more common in rural areas, as trainees can be concerned 

about limited supervision and clinical back-up. Structural isolation, however, is common across 

all training placements. Structural isolation can result from consulting alone in a consultation 

room, as opposed to the team environment of the hospital. Social isolation can be described as 

a form of loneliness [10]. However, professional isolation is linked to a lack of knowledge 

sharing activities such as networking, tacit knowledge sharing and mentoring [11]. The result 

of these barriers to knowledge sharing can be ‘terrifying’, when there are serious health 

decisions to be made, as the following trainee describes. 

In an interview study of General Practice trainees conducted in Australia in 1999, one trainee 

said “I found it unbelievably stressful starting in General Practice … country GP [was] always 

what I wanted to do. Got there—and I was shocked to find that I found it terrifying, isolating, 

extremely isolating…Just to have gone from a setting where you were working with colleagues 

constantly … so GP work is a big change. Sitting in one room.” [3]. 
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Isolation has implications for the health system, as well as being a negative experience for the 

trainee. In Australia in 2008, GP registrars comprised 11% of the rural and remote workforce. 

However retention of registrars in rural areas continues to be a problem, with only 27% of 

previous Rural Pathway registrars (trainees committed to extra rural training) still working in 

rural practice in 2008 [12]. These problems are not confined purely to rural registrars or to 

Australia. In the US, a survey of 1700 physicians illustrated that stress and mental health 

issues, of which isolation is a component, can lead to physicians considering reduction in work 

hours, change of job or reduction in patient contact [5]. Effective means of overcoming 

isolation are urgently required to meet the needs of trainees and the health system. 

Increasingly, people are using social networking tools to overcome personal and professional 

isolation by building relationships. Facebook alone now has over 845 million active usersa while 

LinkedIn has 150 millionb . A study of US college students found that usage of Facebook 

correlated with increased ‘social capital’ [7]- a term that broadly describes social relations that 

have productive benefits [13]. Not only was there a strong association between Facebook use 

and the formation and maintenance of social networks at a time when young people are often 

moving away from home and into a new phase of their lives, the findings also suggest that the 

benefits may be highest amongst students with low self-esteem and low life satisfaction. This 

suggests that social networking might be beneficial to General Practice trainees, a similarly 

mobile group that must frequently relocate during training [3], and may be even more 

valuable to those most vulnerable to low self-esteem and low life satisfaction that can be 

associated with isolation. 

This mobile group of General Practice trainees can be thought of as a ‘Community of Practice’. 

‘Communities of practice’ are “groups of people who share a concern or a passion for 

something they do and learn how to do it better as they interact regularly” [14]. The theory 

underpinning the idea describes master-apprentice learning, in which novices work alongside 
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experts, gradually developing their understanding with explicit and implicit guidance from 

others in the community according to the norms of the group. In this interaction, those with 

greater expertise also gain knowledge. This form of learning community also incrementally 

builds a stock of knowledge resources for the community over time [15,16]. Although the 

research underpinning the theory of communities of practice was conducted in Yucatan 

midwives, US naval quartermasters and apprentice butchers, its appeal has spread. 

The widespread growth of the internet in the late 1990s led to considerable interest in 

combining online tools with communities of practice theory to create ‘virtual communities of 

practice’. The main driver for these virtual communities of practice has been to connect people 

not located in the same place at the same time, thereby creating networks of people with 

common interests who are geographically dispersed. Virtual communities of practice have 

been successfully adopted by business, with significant interest from the education sector as 

well [17,18]. 

In the education sector, there is a wealth of literature on online and virtual communities of 

practice but little systematic review evidence [18,19]. Single study evidence is plentiful. For 

example a recent outcome study of an Internet-Based Master in Educational Technology 

demonstrates the efficacy of an online community of practice mixed with face-to-face 

teaching. The iMET program in Illinois graduated 85% of their 243 student within 3 years, 

compared with rates of 30% for other online Masters and 60% for some face-to-face Masters 

courses [20]. 

In business, there is significant outcome data on the effectiveness of online communities of 

practice. In a systematic review of 43 studies, many with a mix of face-to-face and online 

support, communities were shown to decrease cost and increase innovation by allowing 

workers to effectively collaborate and share knowledge [21]. 
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In business, as in health, experts play a significant role in developing the knowledge and skills 

of novices. Large volumes of information must be managed, employees in large companies can 

be spread over multiple sites and professional isolation must be overcome to improve 

knowledge sharing. Companies such as HP, Xerox and Caterpillar have implemented virtual 

communities of practice in which employees share knowledge online, sometimes mixed with 

face-to-face interaction [17]. 

In the health sector, communities of practice also show promise, but systematic reviews so far 

are inconclusive [21]. Since the most recent review [21], however, there have been some 

positive examples of communities of practice. For example, a UK Stroke service was 

redeveloped using a face-to-face community of practice model to set up a stroke unit and 

implement best practice. As a result, the service moved from the bottom 5% to the top scoring 

service in four years [22]. This potential has been recognised by other researchers, for example 

by the Montreal Stroke Network, which is planning a series of trials around an e-collaborative 

platform using Communities of Practice theory for knowledge sharing on best practice in 

stroke care. Despite these positive indications, there are still significant questions about the 

potential for virtual communities of practice to help build a healthy and effective General 

Practice workforce by overcoming isolation in training. 

This paper provides a critical review of current research literature to determine what, if any, 

evidence there is for virtual communities of practice in General Practice training. In addition, 

this review identifies evidence-based guidelines for developing virtual communities of practice 

from the wider research literature which could inform implementation in General Practice 

training. 

Methods 

A comprehensive literature search of the databases Scopus, Psychlit and Pubmed was 
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conducted using the terms “Community of Practice” (CoP) AND (Online OR Virtual OR 

Electronic) AND (health OR healthcare OR medicine OR “Allied Health”). Only peer-reviewed 

journal articles in English were selected. There was no date range limitation applied due to the 

need to identify all potentially relevant studies from a small body of literature. The further 

inclusion criteria required that journal articles include primary research and involve virtual 

communities of practice and human clinical healthcare. Exclusion criteria eliminated opinion 

pieces, conference papers and unpublished theses. Studies with patients as participants were 

excluded as this literature review focuses on professional education, not patient management. 

Articles involving the higher education teaching or research sectors were also excluded, as 

these are distinct from clinical healthcare. Each article was then read in full to confirm 

compliance with the inclusion criteria. References were searched to identify additional 

relevant studies. 

The search returned 97 articles. Duplicates were removed, leaving 76 articles. References were 

searched, returning one extra article. Of the 77 articles, 22 articles met the inclusion criteria. 

The 55 articles excluded were conference papers/theses, ‘community’ or ‘community of 

practice’ but not ‘virtual community of practice’, articles from outside human clinical 

healthcare education, including university students, research, veterinary science and business, 

studies involving patients, opinion pieces, IT semantic articles, unrelated articles, and a study 

proposal with no data. 

None of the 22 relevant articles were specific to General Practice training. Most articles had 

small sample sizes and a variety of methodologies, with a number of descriptive studies. 

Because of this limited empirical base, this literature review is descriptive, although a formal 

count of each theme’s appearance in each paper was also performed. 

There is a wealth of business related literature on CoPs and VCoPs. The strength of the 

business literature is the concrete outcomes that have been demonstrated as a result of using 
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the CoP theory within a business. These outcomes include lower costs, lower lead time to 

market and saving of labour hours/year. For this reason the authors looked at the recent 

business literature for a potential CoP or VCoP model that might be applicable to the health 

sector. In a recent literature review, Agarawal and Joshi [9] cite Probst and Borzillo’s model [8]. 

The model, presented in their article “ Communities of Practice- Why they succeed and why 

they fail” was noted by the candidate to be well structured, well supported, simple and yet 

comprehensive. It summarised, in a useful way, the themes that the candidate had noticed 

emerging from the health literature. Many of the CoPs were also VCoPs, although a subset 

analysis was not done. A final strength of the model was the large amount of empirical data, in 

reputable companies, on which it was based; 57 CoPs in companies including Oracle, Siemens 

and IBM were reviewed. 

The Probst and Borzillo model has been used to analyse the literature to determine whether 

similar themes are present in the health literature and to identify evidence in support of virtual 

communities of practice for General Practice training. 

Results and Discussion 

Probst and Borzillo propose ‘ten commandments’ for effective communities of practice and 

suggests five key reasons for failure [8]. The researchers identify six key themes important to 

the establishment and maintenance of successful communities of practice: Leadership, 

Sponsorship, Objectives, Boundary Spanning, Risk-free environment and Measurements. These 

themes are explained and expanded upon as each theme is explored in relation to the 

literature identified for this review. 

It must be noted that most of these studies are qualitative and there is varied statistical 

analysis and methodology reporting (Table 1). These papers have been read extensively and, 

where comments or discussions or conclusions from data, or from the project being discussed, 

http://www.biomedcentral.com/1471-2296/13/87/table/T1
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are made, then these items are matched against the themes in Probst and Borzillo’s 

framework (Table 2). This is not an assertion that these themes have been formally studied as 

outcomes for each study. The additional themes of ‘Technology” and “Community” barriers 

and enablers have been included to cover a number of similar themes in these studies. 

Table 1. Study summary  

Table 2. Theme count

http://www.biomedcentral.com/1471-2296/13/87/table/T2
http://www.biomedcentral.com/1471-2296/13/87/table/T1
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Table 1 
Study summary 
Author Approach Brief description Data Collection      

   
Andrew 2009 Informal case study Nursing academics online support site iCoP Analysis of weblog posts      
Booth 2007 Action research- 

mixed methods 
Constructing evidence-based nursing care guidance for gerontological nurses 
using CoP and Virtual College 

Focus groups, telephone interviews, analysis of online archives and documentary outputs             

Brooks 2006 Case study 
organizational 
research 

Study of midwives as knowledge workers using online forum (subset of AEC 
project) 

Interviews, focus groups and analysis of online forum postings              

Brooks 2006 Qualitative study Assisted Electronic Communication (AEC) project for nurses, using an online 
forums 

15 interviews and analysis of online forum postings              
 

 

Curran and Murphy Mixed methods VCoP of Emergency clinicians in Canada Online posting analysis and ‘post’ survey             
Falkman 2008* Mixed methods SOMWeb, an online CoP for oral surgeons in Sweden Interview, online message review, meeting observation and survey.                
Falkman 2008** Mixed methods Another paper on SOMWeb – an online CoP for oral surgeons Online questionnaire and interviews      
Hara 2007 Mixed method case 

study 
Listserv for nurses in USA Analysis of online postings and interviews              

    
 

Ho 2010 Project description Electronic detailing project on diabetes (TEAD) Description of electronic detailing project, mentions surveys and data collection.          
Li 2009 Systematic review Review of effectiveness of business and healthcare CoPs Electronic database search          

       
             

 
 

Nagy 2006 Case report An online PACS (radiology system administrator) community Description of successful project          
Penn 2005 Project description An online suicide prevention site for mental health workers Description of design and background and some initial findings of ACROSSNet        
Perotta 2006 Qualitative An online psychology community in Italy Analysis of online postings              
Poissant 2010 Research protocol The development of an e-collaborative platform for the Montreal Stroke 

Network 
Not applicable      

Poole 2008 Action research Women’s Health VCoPs in British Colombia Outcomes of webinars and description of resulting presentations and materials             
Rolls 2008 Quantitative Intensive Care Unit clinician network in Australia Survey study                  

   
 

Russell 2004 Qualitative CHAIN an email based evidence service in the NHS, UK Posting analysis, feedback both active and unsolicited, interviews             
     

     

Sharma 2006 Qualitative Study of an online incident reporting system for anaesthetists in UK Interviews                 
 

 

Thomas 2010 Case study GAPS project on sharing family planning information for WHO Moderated discussions analysed as part of case study          
   

           
    

 

Tolson 2005 Qualitative Nurses used an online forum (Virtual College) for gerontological nursing Interview study               
     

 

Tolson 2008 Mixed methods Review of effect of a Virtual College and CoP on implementation of Best 
Practice Statements 

Focus groups, pre and post intervention audits             
 

           

Valaitis 2011 Q methodology Explored views of nurses using online CoP to support practice in homeless 
populations. 

Online survey and focus groups             
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Table 2 
Theme count 
Probst and Borzillo 
Theme 

Theme description Comments supportive of theme Comments non-supportive of theme Supportive count    
 

Leadership The organisation can designate 
leadership roles to motivate community 
members to collaborate 

Andrew 2009, Booth 2007, Tolson 2005, 
Tolson 2008, Brooks 2006**,Brooks 2006*, 
Curran 2009, Falkman 2008**, Falkman 
2008*, Hara 2007, Ho 2010, Li 2009, Nagy 
2006, Penn 2008, Russell 2004, Poissant 
2010, Poole 2008, Thomas 2010 

Booth 2007, Sharma 2006, Valaitis 2011, Rolls 2007 18   

Objectives Clear objectives provide members with 
responsibilities and motivates them to 
contribute more actively 

Andrew 2009, Booth 2007, Falkman 2008**, 
Falkman 2008*, Hara 2007, Ho 2010, Li 
2009, Penn 2005, Russell 2004, Poissant 
2010, Poole 2008, Thomas 2010, Rolls 2007, 
Perotta 2006, Tolson 2005, Tolson 2008 

Brooks 2006*, Nagy 2006 Penn 2005 15   

Sponsorship Senior executives need to provide 
sponsorship to help communities reach 
their full potential 

Andrew 2009, Booth 2007, Tolson 2008, 
Brooks 2006**,Brooks 2006*, Russell 2004, 
Poissant 2010, Poole 2008, Sharma 2006, 
Thomas 2010, Tolson 2005, Rolls 2007 

 12   

Boundary Spanning Boundary spanning enables members to 
engage in internal and external 
benchmarking practices 

Andrew 2009, Booth 2007,Falkman 2008*, 
Tolson 2008, Tolson 2005, Curran 2009, Ho 
2010, Penn 2008, Russell 2004, Poole 2008, 
Poissant 2010, Rolls 2007,Thomas 2010 

Andrew 2009, Perrotta 2006, Valaitis 2011 12   

Risk-free environment COPs should be used as an especially 
valuable opportunity to express and test 
ideas in an informal and risk-free 
environment, thus requiring a strong 
degree of safety and intimacy between 
members 

Tolson 2005,Tolson 2008, Brooks 2006*, 
Hara 2007, Nagy 2006, Penn 2008, Sharma 
2006 

Penn 2008, Valaitis 2011 6   

Measurements Empirical evidence suggests the use of 
measurements to assess the value of 
communities of practice 

Andrew 2009, Booth 2007, Tolson 2008, 
Brooks 2006*, Curran 2009, Hara 2007 

 6   

Technology *** Technology enablers (points supportive 
of this theme) and barriers (points 
against this theme) 

Andrew 2009, Falkman 2008**, Falkman 
2008*, Booth 2007, Tolson 2005,Tolson 
2008, Brooks 2006**, Brooks 2006 *, Hara 
2007, Ho 2010, Nagy 2006, Penn 2008, 
Russell 2004, Poole 2008, Sharma 2006, 
Valaitis 2011, Rolls 2007, Poissant 2010, 

Andrew 2009, Brooks 2006**, Brooks 2006*, Curran 2009, Sharma 2006, 
Tolson 2005, Valaitis 2011 

16   

Community *** Points which build community 
(supportive) and reduce community 
(against) 

Booth 2007, Poissant 2010, Thomas 2010, 
Falkman 2008*, Brooks 2006**, Brooks 
2006*, Poissant 2010, Rolls 2007, Curran 
2009, Hara 2007, Ho 2010, Li 2009, Nagy 
2006, Penn 2008, Russell 2004, Thomas 
2010, Perotta 2006, Poole 2008, Tolson 
2005, Tolson 2008 

Hara 2007, Sharma 2006 19   

 
Brooks 2006* = Nursing and Health Management and Policy. 
Brooks 2006** = International Journal of Nursing Studies. 
Falkman 2008* = Journal of Medical Internet Research. 
Falkman 2008** = Studies in Health Technology and Informatics. 
*** = Technology and Community are two extra themes added by the authors of this literature review and do not appear in Probst and Borzillo’s model (See Table 3). 
Barnett et al. 
Barnett et al. BMC Family Practice 2012 13:87   doi:10.1186/1471-2296-13-87 

 

http://www.biomedcentral.com/1471-2296/13/87/table/T3


44 
 

Theme 1: Leadership 

Probst: The organisation can designate leadership roles to motivate community members to 

collaborate 

Almost every study in this review commented on leadership, facilitation or moderation [21,23-

38]. Previous studies have commented on the lack of clarity around these terms in virtual 

communities of practice [21]. In this review, it appears that these roles, whilst overlapping, are 

different. 

Facilitators/Moderators 

The most common role described in the studies was of the facilitator or moderator. This role 

may arise in several ways. The originator of the group may end up being the initial leader and 

facilitator [23]. The facilitator may be appointed by the originators of the group [24-26] or the 

facilitators of the group may arise spontaneously [24]. 

If they arise spontaneously, then these moderators or facilitators tend to be part of the ‘core 

group’ which also characterises these virtual communities [23]. The ‘core group’ consists of a 

minority of active users, whilst often the majority is passive [25,26]. Despite this passivity, 

these users are still seen as benefiting from the network as ‘legitimate peripheral participants’. 

As one GP put it, I have not used CHAIN much but it is a security blanket!” [26]. 

The tasks of the facilitator and moderator are, as Probst described, to improve collaboration 

[27,28], but can also include making sure the rules of engagement are clear, keeping 

discussions focussed and processing memberships [23,26,27,29]. 

There is some controversy about ongoing facilitation. One researcher believed that these 

networks can be self-sustaining [23], one found that it was definitely not [30], however most 

simply used facilitators, or had facilitators emerge, throughout the projects. 
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Leadership 

In one study without formal facilitators, ‘leaders’ emerged. This ‘emergence’ demonstrated 

the opportunity for horizontal leadership to occur in VCoPs, in which marginalised or junior 

members of staff have the chance to emerge into leadership roles, potentially taking forward 

actions that arise from discussions [27]. 

In the same online midwifery forum, more senior nurses used their postings to praise other 

contributors and to validate the use of the forum, successfully encouraging usage. However, 

praise online actually fits better with the role of a moderator and from the perspective of 

Probst’s thematic analysis, the ‘leadership’ shown in validating the use of the forum by the 

organisation may fit better under ‘sponsorship’ [24]. 

Probst tells us that the role of the leader is in promoting collaboration [8]. However the 

definition of leadership in the articles reviewed is controversial. Li’s systematic review 

highlights the fact that the role of leader and facilitator may be separated or performed by the 

same person [21]. In terms of roles, in the articles reviewed it appears that it is actually the 

facilitator and moderator who promote collaboration. Leadership, when implying validation by 

the organisation, can actually be seen as equivalent to Probst’s ‘Sponsorship’ or the display of 

executive approval for the network. The main importance of the leader found in this review is 

in the initiation of the community. In many of these studies that role was actually performed 

by the study organisers [30,31,39]. In studies in which the study organisers are not the leaders, 

then this concept of leadership and initiation merge with Probst’s concept of sponsorship. 

Theme 2: Sponsorship 

Senior executives need to provide sponsorship to help communities reach their full potential 

In business, Probst’s finding was that effective CoPs had a sponsor, or senior executive, who 

sanctioned the CoP. There was then a leader that drove the community [8]. 
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The findings in the current literature review were that, in fact, in health the agenda is usually 

driven by the organisation attempting to start the community and/or the researchers founding 

the community. It is then the moderators and active group that continue to stimulate and 

promote knowledge sharing. 

Sponsorship, initiation, vision or leadership was evidenced in many of the studies, as the 

groups were collaborations between stakeholders that were forming a network to solve a 

problem. Ultimately, someone had to start the network, then continue to support its activities. 

For example, the CHAIN network of evidence in the UK is part of the NHS Research and 

Evaluation network, ICUConnect is part of the ICU Monitoring Unit and the proposed e-

collaborative platform for the Montreal Stroke Network is formed from a number of state and 

national stakeholders [26,29,32]. 

Once created, ongoing organisational support was essential to the success of projects. This 

was demonstrated well in a group of gerontological nurses that needed ongoing support from 

high-level nurses to legitimise work-based learning, before the use of the online environment 

was accepted [39]. 

Whilst sponsorship describes the process of the corporate world well, in the health context 

there are some differences. Mostly, the networks have an initial purpose of knowledge sharing 

that supports the organisation, or the researchers’ study, and thus are a collaboration of 

multiple stakeholders such as a health service, the researchers and clinicians, rather than the 

domain of a single company. 

Theme 3: Objectives 

Clear objectives provide members with responsibilities and motivate them to contribute 

more actively 

Each VCoP studied had an objective, however these objectives ranged from clear and specific 
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to broad. The success of networks with specific objectives initially appears to support this 

statement [24,25,31,34,39]. For example, the development of evidence-based ‘best practice’ 

statements for gerontological nurses in Scotland led to the better uptake of evidence-based 

practice, using a Virtual College and CoP. However, a number of networks had broad 

objectives within a specialised group of practitioners and were also successful [23,24,34]. For 

example, Nagy’s network for PACS online radiology systems had a broad objective to “facilitate 

and accelerate PACS through education and communication”. Within that framework, users 

developed their own goals and content through posted queries and responses. A similar 

pattern was found in Brooks’ midwifery forum [27]. 

However, when a busy psychologists’ network was reviewed for the outcome of ‘professional 

identity creation’, there was less success. The network had not been set up for this, and 

perhaps its broad goal of providing a ‘meeting place where ..professionals…can establish 

valuable relations; sharing experiences information and practices...’ contributed to the lack of 

specific identity formation [35]. Also, a network of nursing academics experienced some 

problems with lack of focus [30]. 

Probst describes clear objectives and sub-objectives for CoPs. For example, a car manufacturer 

may have a broad objective of improving engine 

performance, with sub-objectives around building and exchanging technical knowledge around 

each of the engine parts (valves or internal combustion for example). The findings from this 

review are that specific objectives are helpful although, particularly in a specialised area such 

as midwifery or radiology systems, some networks succeed without a high degree of clarity 

around their goals.Theme 4: Boundary spanning 

Boundary spanning enables members to engage in internal and external benchmarking 

practices 



48 
 

Most groups in this review benefited from a heterogeneous make-up, although there were 

some problems. In almost every study, there were either a variety of practitioner types, or a 

variety of organisations participating. Booth found that linking CoPs in different sites via the 

virtual college accelerated their guideline development process for nurses [31] and Curran’s 

rural emergency departments benefited from their city cousins sharing expert knowledge and 

from the use of knowledge experts [40]. The evidence-based CHAIN network in the UK 

described the effective knowledge sharing between groups as a demonstration of strong and 

weak tie theory [26]. In this instance, strong ties are between users that know each other best, 

but weak ties between users only distantly acquainted or introduced via the network led to 

the greatest knowledge sharing. 

However, if the group is too heterogeneous, there can be problems, as there is either not 

enough overlap for effective communication or antagonistic viewpoints between competing 

groups [30,35]. 

Probst describes members of CoPs either being fed with external expertise, or making use of 

other CoPs either within, or from without, the CoPs company. This view differs from the health 

experience in that often these networks do not originate within a single ‘company’ or 

stakeholder. The boundary spanning occurs through the interaction between either different 

professional groups or different organisations, or both, whilst some used external experts. 

Theme 5: Risk-free environment 

COPs should be used as an especially valuable opportunity to express and test ideas in an 

informal and risk-free environment, thus requiring a strong degree of safety and intimacy 

between members 

A risk-free environment came through as important in this review. Moderators were 

encouraged to enforce rules of no offensive language and ‘model citizen behaviour’ [23,27] 
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and protocols were developed about how users are to behave online with expectations of 

themselves and each other [34]. 

In addition to lack of risk, positive reinforcement was also important, along with a non-

hierarchical atmosphere. One nurse said “I think if you keep encouraging people they will think 

and be creative” [39], whilst another commented that “It’s (the online environment), you 

know, a free atmosphere; to be able to do it without any comeback” [36]. 

A demonstration of the risks that users fear was the fact that Penn’s Suicide Prevention 

network had still not progressed to its original goal of online psychiatry advice due to legal 

concerns [34]. In addition, in an online anaesthetic network reporting on critical incidents, it 

was felt that some of the lack of reporting was due to the general culture of low reporting of 

incidents. This network also commented that users requested anonymity as an option, likely 

for the same reason [41]. Probst’s review demonstrates that a risk free environment is 

important in business to encourage growth. In health, although an environment must be risk 

free, it should also be positive and encouraging. This type of environment builds trust and thus 

improved communication. 

Theme 6: Measurements 

Empirical evidence suggests the use of measurements to assess the value of communities of 

practice 

There was very little formal measurement identified in this review. One study found that 

regular feedback provided to participants assisted them in decision-making [31]. However, 

several studies commented on the value of informal ‘benchmarking’ or ‘validation’ of their 

own practice against that of other users and organisations [27,39,40], while other participants 

generated their own ‘closing the loop’ of actions resulting from the online discussions [24]. 

Measurement, benchmarking and feedback 
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The VCoPs in Probst’s review had more measurable goals, such as cost reduction or product 

improvement. However, he still notes that members posting online ‘stories’ of how their 

experiences have led to positive change motivates other members. In the health context, 

these measurements may be more likely to be member-generated, including benchmarking of 

practice or having feedback about organisational changes that have been triggered as a result 

of the discussion, rather than formal manufacturing targets. 

 

Technology and community features 

Whilst not specifically addressed by Probst and Borzillo, a number of other themes were found 

in this literature review, which have been grouped under the headings Technology and 

Community Features. 

Technology 

Making the technology easy was commonly cited as highly important. The concept of ‘easy’ 

included ease of use, ease of access and flexibility of options for communication 

[24,27,28,30,34,37,41]. 

Communication options in most studies included an asynchronous method, either by email or 

discussion boards [23,24,26,28,34,37,39,42], while some studies used these with a mix of 

features including chat, content sharing and synchronous web-meetings [23,34,35,39]. Email 

reminders were also suggested to be useful [26,37,41]. 

Whilst the previous features were more uniform, a number of areas were controversial. Some 

studies used passwords [28,42] though lost passwords and online delivery created barriers for 

others [37,39,40]. The online environment was of real benefit to most [24,27,35], though one 

study found that the culture of face-to-face interaction amongst nurses was a barrier to use of 



51 
 

online environments [30]. Lastly, training was mentioned as necessary by some [39] whilst 

others aimed to avoid training through simplicity of design [24]. 

Ease of use is paramount in any online community. Communities should offer asynchronous 

communication methods such as email and discussion boards and may consider other options 

such as chat and content repositories. When setting up a community, consideration needs to 

be given to the pros and cons of passwords, access, identification and training. 

Community features 

Effective communities of practice result in knowledge sharing [15]. This knowledge sharing can 

be encouraged by voluntary involvement, as self-selection appears to encourage users that are 

willing to share knowledge to participate [27,28]. A particular feature of the CHAIN network of 

evidence in the UK is the reciprocity of members, that is the generosity of members when 

responding to queries from others [26]. However, whilst this active membership is essential, 

passive users can still be seen as Lave and Wenger’s ‘legitimate peripheral participants’, 

gaining support from watching the ‘expert’ users [25,26]. The validation of each others’ 

practice and a desire to understand current knowledge are other factors that help sustain an 

online CoP [24,27,40]. 

Whilst online membership is helpful in overcoming barriers of geography and time [24,27,30], 

bonds can be strengthened through face-to-face meetings [31,32]. In fact, one network started 

online, with physical chapters developing as a result [23]. 

Communities can help professionals overcome isolation through connecting with colleagues 

and sharing knowledge [27,38]. One nurse said “I feel fairly isolated [because] I don’t have 

many peers (advanced practice nurses) in my organisation. The listserv helps give me ideas 

when I have no-one else to bounce ideas with in my hospital”. 

In addition to the features mentioned by Probst and Borzillo, self selection, a desire to 
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knowledge share and the blending of face-to-face and online involvement are desirable. It is 

worth noting that it is not just the active users that benefit from membership in such 

communities. 

Implications 

From this review it can be seen that there may be a role for VCoPs in general practice training, 

although a planned approach to research is needed. A VCoP for general practice training may 

decrease the social, structural and professional isolation aspects of training, thus improving 

trainees’ sense of connectedness and improve their knowledge sharing opportunities. The 

benefits of these outcomes could include higher general practitioner trainee satisfaction and 

knowledge, particularly whilst in rural placements, with implications for possibly helping to 

overcome workforce shortages and quality health care delivery in these areas. 

Another potential benefit of a VCoPs for general practice training is that VCoPs can offer the 

potential to make invisible work visible. This might enable areas of practice that have 

traditionally occupied lower status in general practice to gain significance as members 

communicate their experiences. An example of a VCoP for general practice trainees could 

include online expert medical moderators facilitating case discussions, answering questions 

and helping to build a shared knowledge resource for trainees. During this process, under-

represented or marginalised areas such as workers’ compensation related illness or youth 

mental health may be highlighted in discussion, thus raising their profile as well as providing 

practical tips for trainees with little exposure to these difficult areas. 

Limitations 

There are a number of limitations to this study. Firstly, the initial model is drawn from the 

business literature, with business outcomes in mind. In health, CoPs often involve several 

organisations, rather than one business. They may also be non-profit and the outcomes being 
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measured may be more related to clinical care delivery or knowledge sharing and overcoming 

professional isolation. It was also unclear in the Probst and Borzillo model how many of the 

CoPs were in fact VCoPs and there was no subset analysis on this differentiator, which is noted 

in the Probst and Borzillo paper. 

Secondly, the overall data quality of many of these papers is limited and in particular there is 

very little rigorous outcome data. Future studies must include an examination of efficacy in 

addition to qualitative review. 

Finally, the themes that have been generated from each paper are not formal themes that 

have been evaluated in each paper. In many cases they are drawn from descriptions of the 

project or interpretations of the data by the candidate, but with variable data quality (see 

Table 2). 

Conclusions 

Good General Practice is core to good care delivery and needs to be maintained by a high 

quality training of new general practitioners. However, General Practice registrars face a 

number of pressures, including professional, structural and geographical isolation. 

Virtual communities of practice in business have been shown to improve knowledge sharing 

and overcome geographical boundaries, essentially overcoming professional and structural 

isolation. There are some promising signs in the health literature that VCoPs may help to 

overcome isolation, but studies are few and there is no systematic review evidence. 

This review shows that a highly cited framework for VCoP development in the business 

literature could be applied to the current health literature, with some amendments (see Table 

3). As a result, further research is needed to validate whether this framework is an effective 

method of health VCoP development, whether such a VCoP is effective in overcoming isolation 

http://www.biomedcentral.com/1471-2296/13/87/table/T2
http://www.biomedcentral.com/1471-2296/13/87/table/T3
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in General Practice training and, if so, whether VCoPs could be a tool for improving General 

Practice training and retention, particularly in rural areas. 
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Table 3: Proposed Health VCoP Framework 

 

Probst’s Business CoP Framework Proposed Health VCoP Framework 

Leadership: The organisation can designate leadership roles to 
motivate community members to collaborate 

Facilitation: Facilitators promote engagement and maintain community standards 

Sponsorship: Senior executives need to provide sponsorship to 
help communities reach their full potential 

Champion and Support: The network needs to have an initial stakeholder champion, with stakeholder support 

Objectives and Goals: Clear objectives provide members with 
responsibilities and motivates them to contribute more actively 

Objectives and Goals: Clear objectives provide members with responsibilities and motivates them to contribute more actively 

Boundary Spanning: Boundary spanning enables members to 
engage in internal and external benchmarking practices 

A Broad Church: Consider involving different, overlapping but not competing, professional groups, different organisations and 
external experts. However make sure the church is not too broad....... 

Risk-free environment: COPs should be used as an especially 
valuable opportunity to express and test ideas in an informal and 
risk-free environment, thus requiring a strong degree of safety and 
intimacy between members 

Supportive environment: Health VCOPs should promote a supportive and positive culture that is both safe for members, and 
encouraging of participation 

Measurements: Empirical evidence suggests the use of 
measurements to assess the value of communities of practice 

Measurement, Benchmarking and Feedback: Health VCoPs should consider measurement as a factor in their design, including 
benchmarking and feedback 

 Technology and Community: Online CoPs should ensure ease of use and access, along with asynchronous communication. Other 
options including chat and meetings can also be considered, along with the need for training.  

Communities are more likely to share knowledge when there is a mixture of online and face-to-face meetings, members self select, 
and both passive and active users are encouraged. 
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Introduction 

Training for general practice, or family medicine, in Australia is a postgraduate specialty 

program. After graduation from medical school, doctors spend a minimum of 1 year in the 

hospital system. To become a general practitioner, they must join a 3-year general practice 

training program, run by one of 17 regional training providers across Australia. This program 

consists of 1 hospital year and 2 supervised general practice years. During these 3 years, 
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trainees are required to work in a number of different rural and urban general practice 

locations, with at least 6 months located in a rural area. These locations are often small 

practices with a limited number of medical colleagues onsite, in contrast to the large hospitals 

with many colleagues that characterise early medical training.  

As a result of these features, general practice training can be isolating [1], resulting in 

decreased knowledge sharing [2] and can affect career choices [3], including lowering 

intention to work in rural areas [1]. This has implications for the quality of training, standard of 

the primary care workforce and retention of a rural general practice workforce.  

The types of isolation experienced can be categorised as structural, personal and professional 

[1]. Structural isolation refers to smaller practices with closed consulting rooms and occurs 

across urban and rural sites [1]. Social isolation, which can be described as a kind of loneliness 

[4], is more common in rural placements [1,5]. Professional isolation results from a lack of 

clinical support and is also potentially a greater problem in rural areas [1]. Professional 

isolation is linked to barriers to knowledge sharing, with reduced tacit knowledge exchange 

and networking opportunities [2]. Problems with training, including all 3 types of isolation, are 

associated with a decreased intention to work in rural or regional areas [1]. 

The general practice workforce in Australia is under pressure [6], particularly in rural areas [7]. 

Given that isolation can lead to a lower intention to practice in rural and regional areas, it is 

important to try to overcome isolation in order to maintain a sustainable general practice 

workforce.  

A recent literature review proposed a role for virtual communities of practice (VCoPs) in 

overcoming isolation, particularly professional isolation, through improved knowledge sharing 

[8]. The literature review built on an accepted business VCoP framework [9], proposing a 

framework for VCoPs in health. Communities of practice (CoPs) are “groups of people who 
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share a concern or a passion for something they do and learn how to do it better as they 

interact regularly” [10]. These groups build shared resources that maintain ways of working, 

standards, and values within the community [11,12]. As technology has progressed, 

collaboration is being facilitated by social media tools [13-15] resulting in a blending of face-to-

face and virtual communities of practice [16, 17]. This differs from a simple virtual community 

that is fluid and without formal boundaries or membership [18] and, most importantly, may be 

purely around a shared interest such as movie trivia rather than a shared practice.  Probst and 

Borzillo [9] have developed a framework for CoPs implementation based on 57 face-to-face 

and virtual CoPs in large companies such as IBM and Siemens. Barnett et al [8] have refined 

this for the health sector after a comprehensive review of the health literature and suggested 

a role for VCoPs, in the form of online private networks, in overcoming isolation through 

improved interaction with colleagues and knowledge sharing [8]. 

This study explored whether Australian GP registrars and their supervisors would be able to 

use, and would be interested in using, a VCoP of this type for work and training purposes. It 

also sought to understand the facilitators and barriers to intention to use such as community, 

and considered whether any of these factors could be modified. 

Methods 

Participants 

The sampling frame for the current study included all general practice registrars and 

supervisors in a large regional training provider in Australia in May 2010. In ascending order, 

the training levels are basic registrar, advanced registrar, subsequent registrar, supervisor and 

educator. The training provider, Coast City Country General Practice Training (CCCGPT), 

provides general practice training across a wide geographic area including the urban centres of 

Canberra in the Australian Capital Territory and Wollongong in New South Wales, alongside 

large regional and small rural centres spread across approximately 160,000 square kilometres. 
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Surveys were sent to all trainers and trainees on the CCCGPT database via an email link to 

Survey Monkey [19], a Web-based survey creation tool. A participant information sheet was 

provided. Surveys were sent to the total sampling frame of 363, which included 139 registrars 

and 224 supervisors. A total of 146 completed surveys were returned (40.2%); 15 participants 

were removed for reasons such as not completing at least half of the survey (n=10), not 

completing demographic data (n=3) and not ticking the consent box on the survey (n=2). This 

left 131 (36.1%) for analysis.   

Ethics approval was obtained from the University Human Research Ethics Committee. 

Questionnaire 

There is a lack of literature on VCoPs in general practice training [8]; therefore the survey was 

developed by the authors to assess computer, Internet and social media access and usage, 

confidence, perceived usefulness, intentions to use and barriers to use for training purposes. 

The instrument was piloted among a group of general practitioners, general practice trainees 

and health researchers. Afterwards, a group discussion amongst pilot participants led to the 

amendment of wording and several response options alterations, to improve clarity and better 

reflect GP work.  

The final survey consisted of 26 questions, including categorical and Likert response items (see 

Table 1). Specifically, the questions covered demographics (questions 1-5), computer and 

Internet access and usage (questions 6-9), computer and social media confidence (questions 

10 and 11), social networking usage (questions 12-21), social media usefulness (questions 22 

and 27), barriers to use (questions 23 and 24) and intention to use social media for training 

purposes (25 and 26).  

Table 1: Survey content and question type. 
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Question Content Question Type Question Number 

(Categorical options or Likert 

items) 

Demographic Categorical 1 (2), 2 (2),3 (1),4 (2),5 (2) 

Access and usage Categorical 6 (2),7 (2),8 (6),9 (7), ,  

Confidence Lickert items 10 (4), 11 (7) 

Social networking usage Categorical 12 (2),13 (9),14 (11), 15 (2),16 

(9),17 (2),18 (1),19 (2), 20 (5), 

21 (8) 

Usefulness Likert items 22 (14) 

Usefulness Categorical 27 (6) 

Barriers Categorical 23 (8), 24 (8) 

Intention to Use Likert items 25 (2), 26 (2) 

 

Statistical Analysis 

Data were analysed using SPSS version 19 (IBM Corporation, Armonk, NY,USA). Respondents 

were categorised as registrar or supervisor for comparisons between groups. The t-test and 

chi-square tests were used to determine differences between responses based on rurality, 

gender, age and training level. Paired-samples t-tests were used to compare means of scale 

data, such as intention to use a private social network for work purposes and intention to use 

an open social network for work purposes. Independent-sample t-tests were used to compare 

categorical and scale data, such as computer confidence and for the analysis involving all 

categories of training level. The chi-square test was used to compare differences between 

categorical data, such as rurality and training level. All statistical comparisons were 2-tailed 

and statistical significance was set at  .05.  
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Factor analysis using varimax rotation was used to determine which Likert items grouped 

naturally in questions with multiple Likert items, for constructs such as computer confidence 

(questions 10 and 11) and usefulness (question 22). Factors were included if their eigenvalues 

were > 1.0.  The Cronbach alpha test for reliability was used to determine the degree of 

agreement between the Likert items. Cronbach alpha was >0.8 for both items, higher than the 

recommended threshold of 0.70.   

A confidence scale was constructed using all items from questions 10 and 11; the summated 

data were used as an independent variable in further analysis. The Pearson product moment 

correlation (r) was used to determine agreement between variables such as confidence, and 

intention to use a private network for training purposes.  The multivariate associations of 

independent variables such as confidence and training level, with the dependent variable of 

intention to use a private network for training purposes were examined using multivariate 

general linear regression modelling.  

Results 

Characteristics of the Survey Population 

Of the 131 respondents, gender was evenly split (males 66/131, 50.4%; females 65/131, 

49.6%). Registrars accounted for 61.8% (81/131) of respondents and the remainder were 

supervisors. The response rate amongst trainees was higher than supervisors (registrar 

81/139, 58%, supervisor 50/224, 22%). The mean age of the sample was 41.5 years (range 23-

66 years, SD 10.369), with a significant difference between ages of trainees and supervisors 

(35.9 and 51.0 respectively, SD 10.369), with a significant difference between ages of trainees 

and supervisors (trainees: mean 35.9, SD 7.21; supervisors mean 51.0, SD 7.21, .001)  
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Over half (75/131) of respondents were from rural settings, whilst the remainder worked in a 

general (nonrural) setting, with no significant differences between training stage and rurality 

or age and rurality. 

Access and usage 

Almost all general practice trainees and supervisors had access to the broadband Internet at 

home (125/131=95.4%) and at work (130/131=99.2%). However, usage was found to be 

significantly different between registrars and supervisors, with 20% (n=10/50) of supervisors 

compared with 33.3% (n=27/81) of registrars spending more than 2 hours per day on the 

Internet (p=0.03). Internet usage of greater or less than 2 hours per day was not significantly 

associated with age (p=0.17). 

 Registrars were significantly more likely to use social networking sites for non-work purposes 

(registrars: 41/81, 50.6%; supervisors: 14/50, 28%, p=0.01) and higher usage was associated 

with lower age (.001). Both registrars and supervisors were unlikely to use social networking 

sites for work purposes (registrars: 13/81, 16.0%; supervisors: 4/50, 8.0% respectively) and 

there was no statistically significant difference between the groups. 

Out of all online social media activities, registrars and supervisors were most likely to watch 

online videos (registrars: 63/81, 77.8%; supervisors: 27/50, 54.0%), followed by reading 

discussions (registrars: 53/81, 65.4%; supervisors: 25/50, 50.0%). They were least likely to 

construct a wiki  (registrars: 3/81, 3.7%; supervisors: 0/50, 0.0%). Video watching was 

significantly correlated with age, with younger users using more video (p=0.001) and registrars 

watching more video than supervisors (p=.004). Reading online discussions was not 

significantly different between registrars and supervisors and was not associated with age.   
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Confidence 

Factor analysis was performed on the 4 general computer confidence items, revealing only 1 

factor, which was labelled computer confidence. The factor analysis was reliable (Cronbach 

alpha= 0.82) and valid (eigenvalue= 2.66).  Overall confidence was high (n=131 mean 3.93, 

SD=0.63) and confidence was negatively associated with age (r= -0.18, p=.04) but not 

significantly associated with being a registrar or a supervisor. 

Confidence using discussion boards, wikis, blogs, online communities, chat, online video and 

Twitter, was assessed on a 5-point Likert scale for each of the 7 items. Confidence among 

supervisors was low to moderate, from a mean of 2.32 (SD 0.91) to a mean of 2.98 (SD 1.29) 

and was significantly lower than among registrars for all applications except Twitter, which 

was low for both groups (see Table 2). 

Factor analysis was performed on the 7 social media confidence items, revealing only 1 factor, 

which was labelled social media confidence. The factor analysis was reliable (Cronbach alpha= 

0.93) and valid (eigenvalue= 5.0). Social media tool confidence overall was moderate (n=131, 

mean=3.03, SD 0.99) and was negatively associated with age (r= -0.38, p <.01) and training 

level (.01), with younger respondents and registrars more likely to be confident with social 

media tools.  

 Cronbach alpha for the items in the confidence scale including all 11 items was 0.92. The inter-

item correlations ranged between 0.21 and 0.78 indicating that there were no redundant 

items.  
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Table 2: Means and standard deviations for confidence using internet based applications and 

services 

       95% CI 

Item Group n Mean St Dev. t df LL UL 

Discussion forums Registrars 81 3.40 1.02 2.05** 129 0.01 0.82 

Supervisors 50 2.98 1.29 

Wikis Registrars 81 3.22 1.07 4.21* 129 0.44 1.21 

Supervisors 50 2.60 1.11 

Blogs Registrars 81 3.12 1.02 2.68* 129 0.14 0.91 

Supervisors 50 2.60 1.20 

Online communities e.g. 
Facebook 

Registrars 81 3.48 1.22 4.17* 129 0.46 1.30 

Supervisors 50 2.60 1.23 

Online chat/instant 
messaging 

Registrars 81 3.46 1.22 3.98* 129 0.40 1.27 

Supervisors 50 2.62 1.24    

Online video  Registrars 81 3.69 1.01 3.60* 129 0.34 1.13 

Supervisors 50 2.96 1.26     

Twitter Registrars 81 2.56 1.04 1.32 129 -0.12 0.59 

Supervisors 50 2.32 .91     

Nb. 5- point Likert scale:  1 – Strongly disagree, 2 – Disagree, 3 – Neither Agree nor disagree, 4 – Agree, 5 – Strongly agree. Nb.  * p 

< .01, **p < .05 

Usefulness 

Using a 5-point Likert scale, 13 items were asked regarding perceived usefulness of social 

networks, regardless of whether the respondent currently used social networks, for aspects 

such as training purposes, keeping in touch with other trainees, job networking and social 

support (Table 3). 
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Table 3: Means and standard deviations group’s responses to usefulness of social networks 

Item Group n Mean Std Dev. 

Training purposes Registrars 80 3.60 1.01 

Supervisors 49 3.43 0.82 

Keeping in touch with other registrars Registrars 80 4.11 0.83 

Supervisors 48 3.69 0.55 

An extra way of interacting with current 
supervisors 

Registrars 79 3.37 1.12 

Supervisors 49 3.61 0.76 

A way of interacting with previous 
supervisors/other clinical mentors 

Registrars 79 3.61 0.93 

Supervisors 49 3.63 0.57 

Job networking Registrars 80 3.61 0.95 

Supervisors 49 3.59 0.65 

Staying in touch with people Registrars 79 3.96 0.86 

Supervisors 49 3.78 0.65 

Social support from peers Registrars 80 3.60 0.99 

Supervisors 49 3.63 0.67 

Professional support from peers Registrars 80 3.60 0.99 

Supervisors 49 3.63 0.10 

Professional support from supervisors Registrars 80 3.40 1.06 

Supervisors 49 3.63 0.71 

A knowledge resource for solving clinical problems 
with the help of other clinicians 

Registrars 79 3.58 1.01 

Supervisors 49 3.47 0.82 

A way of sharing useful resources with colleagues Registrars 80 3.81 0.94 

Supervisors 49 3.63 0.67 

A forum for expressing or hearing opinions on 
clinical and political topics 

Registrars 80 3.64 0.98 

Supervisors 49 3.65 0.72 

A resource of useful learning tools e.g. video 
tutorials 

Registrars 80 3.86 0.92 

Supervisors 48 3.65 0.76 

Other Registrars 24 3.13 0.68 

Supervisors 14 3.50 0.76 

Nb.  5- point Likert scale:  1 – Strongly disagree, 2 – Disagree, 3 – Neither Agree nor disagree, 4 – Agree, 5 – Strongly disagree 
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The question “keeping in touch with other registrars” was the only item to show a significant 

difference between registrars and supervisors (p=.002). On review of the result it was decided 

that the question was confusing as supervisors were being asked to value the usefulness of 

keeping in touch with other registrars, for which they have little need, as opposed to keeping 

in touch with other supervisors. Because of the confusing nature of the question it was 

discarded from the subsequent factor analysis.  Factor analysis of the remaining 12 items 

revealed a single factor (Cronbach alpha=0.96, eigenvalue= 8.3) labelled usefulness. Overall 

usefulness was scored positively (n=123, mean 3.63, SD 0.74), and was not significantly 

associated with age or training level. Usefulness was not significantly correlated with computer 

confidence, but was significantly correlated with social media tool confidence (r= 0.27, p=.02). 

Barriers to use 

A number of barriers to using social networks for work were described. The main concerns 

were worries about privacy (registrar: 61/81, 75.3%; supervisor: 30/50, 60.0%) and insufficient 

time (registrar: 41/81, 50.6%; supervisor: 36/50, 72.0%; see Table 4). Factor analysis was not 

performed as these barriers were categorical questions. 

Table 4: Perceived difficulties in using online social networks for professional purposes 

Difficulty - Professional GPRs (n) Supervisors (n) 

Worried about privacy 75.3 (61) 60.0 (30) 

Insufficient time 50.6 (41) 72.0 (36) 

Worried about security 48.1 (39) 38.0 (19) 

Not sure how to use them 27.2 (22) 40.0 (20) 

Not interested 14.8 (12) 34.0 (17) 

Technical Issues 28.4 (23) 18.0 (9) 

Lack of other colleagues known to use them 33.3 (27) 44.0 (22) 

Other 4.9 (4) 8.0 (4) 
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Intention to use 

An important aim of the survey was to assess whether doctors would use a social network for 

training purposes. Respondents were asked whether they would use a private network, or an 

open network such as Facebook, for work purposes or social purposes.  

Respondents differed in their intentions to use private as compared with open networks. All 

respondents were significantly more likely to use a private network for work purposes 

compared with using an open network for work purposes (.001). On subgroup analysis, both 

registrars and supervisors were more likely to use a private network for work purposes than an 

open network (.001), but registrars were more likely to use a private network for work 

purposes than supervisors (.001). Both registrars and supervisors were equally likely to use an 

open or private network for social purposes (Table 5). 

Table 5: Private vs. open network usage amongst GPRs and Supervisors 

Item Group Open: Mean (SD) Private:  Mean (SD)   P 

Work All 2.09(0.97) 3.57 (0.93)* <0.001 

Registrars 2.2(0.99) 3.85 (0.77)* <0.001 

 Supervisors 1.9(0.90) 3.16 (0.97)* <0.001 

    

Social Purposes Registrars 3.21(1.30) 3.19 (1.10) 0.85 

Supervisors 2.40 (1.35) 2.62 (1.05) 0.25 

 

To investigate which factors had an independently predictive value for the outcome “I would 

use a private network for work and training purposes”, a multivariate generalised linear 

regression model was developed using private network as the dependent variable. To inform 

this model, multiple correlations and t-tests were performed to identify individual factors that 

correlated with the intention to use a private network for work and training purposes (Table 

6). These factors were then entered into the regression model as independent factors. 
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Table 6: Factors correlated with the intention to use a private network for work or training 

purposes 

Factor Significance (P) 
Training level: GP or Registrar <0.01 
Rural versus Urban 0.42 
Age 0.01 
Confidence (computer + social) 0.03 
Usefulness 0.03 
Concern about privacy 0.11 
Concern about time 0.004 
Concern about security 0.82 
Not sure how to use 0.61 
Uses Facebook 0.24 
Gender 0.07 

 

In the initial model, age was not independently predictive, whereas training level was 

predictive. Given that training level is related to age, the subcategories of training status were 

analysed in the model.  

The final model was significant (R2=.365). In the final model, controlling for other factors, 

training level was an independently significant predictor of intention to use a private network 

for work and training. The beta coefficient fell as training level rose, showing the most 

significant predictor was early training stage, declining as registrars progressed through 

training. Concerns about privacy and time were negatively predictive, whereas security 

concerns were non-significant. Usefulness was independently predictive of use of a private 

network for work and training purposes. Confidence was not statistically significant (p=.06; see 

Table 7) 
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Discussion 

Principal Findings 

The purpose of this study was to assess whether general practice registrars and supervisors in 

Australia would use a VCoP in the form of a private online network for training purposes and 

what factors are important in this decision. The results demonstrate that doctors in this 

sample have the access and interest needed to use a VCoP. High levels of access to computers 

and the Internet were coupled with overall high computer confidence. Although computer 

confidence was high, confidence using social media tools was lower and varied significantly 

between registrars and supervisors, and between applications. Confidence was also found to 

be related to training stage and age, but given that training stage and age are related, it was 

interesting to see in the regression that training stage became significant but age did not. This 

is in-line with previous findings that age is not a significant predictor of physicians’ use of social 

media [20].Therefore the most receptive group of doctors may be those at a more junior 

training stage, rather than those who are the youngest. 

 

Table 7: Intention to use a Private Network for Work Purposes 

Parameter Beta Std. Error t1 p 

95% Confidence   
Interval 

Partial Eta Squared Lower Bound 
Upper 
Bound 

Privacy -.382 .166 2.296 .02 -0.711 .052 .046 

Time .561 .149 3.765 <.001 .266 .856 .115 

Confidence:SocialandComputer .211 .111 1.901 .06 -.009 .431 .032 

Age .008 .010 .763 .45 -.012 .028 .005 

Usefulness .318 .095 3.327 .001 .128 .507 .092 

Basic Registrar 1.371 .346 3.963 <.001 .685 2.056 .126 

Advanced Registrar .998 .390 2.558 .01 .225 1.771 .057 

Subsequent Registrar .884 .346 2.550 .01 .197 1.570 .056 

Supervisor .693 .298 2.321 .02 .101 1.284 .047 

Medical Educator 0a . . . . . . 
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Confidence was found to correlate with intention to use an online community, but did not 

reach significance in the generalised linear regression. This may be because confidence 

overlaps with training stage and, thus, it is the training stage that is the greatest predictor, 

with confidence of secondary importance. However, confidence may still be worth considering 

when in the implementation of a virtual community. A study from the United Kingdom showed 

high levels of interest in social media amongst British doctors, but low levels of usage, with the 

authors concluding training as a potential gap [21]. This suggests that a lack of training or 

exposure results in a lack of confidence. 

In spite of good levels of access and confidence, overall use of social media for work purposes 

was low. This is in contrast to a recent study in the United States, that showed a high uptake of 

social media tools, in particular physician-only communities, with 52% of respondents using 

online communities such as Sermo or Ozmosis [20]. This contrast may reflect a more mature 

market in the United States with a longer history of online communities. In the United States, 

the largest online community launched in 2006 and now has over 125,000 members, whereas 

in Australia serious online medical communities only began to appear in 2010. 

Perceived usefulness is another important predictor of use of an online community in this 

study. Initially it was thought that  respondents’ levels of perceived usefulness and intention to 

use an online community could be covariate, but this was not the case and usefulness was an 

independent predictor of intention to use an online community. This is in keeping with findings 

of 2 studies of use and intention to use social media among health care professionals, and 

previous studies on technology acceptance [20,22,23]. The Technology Acceptance Model was 

developed to describe the most significant predictors of technology use in the general 

community. The most significant was perceived usefulness of the technology [23]. In a US 

study of physician social media usage, physicians with a higher perception of usefulness of 

technology overcame their barriers to use [20], and in Canada, participants in a stroke 
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knowledge transfer planning study expressed high levels of perceived usefulness of social 

media tools for stroke knowledge exchange [22]. The authors of the Canadian stroke study 

perceived a higher level of usefulness for rural users, but respondents in their study did not 

support this – consistent with the finding in the current study that rurality was nonsignificant. 

It may be that rural users are seen as the beneficiaries of online knowledge sharing tools, and 

this has been the case in other studies, for example, knowledge sharing among emergency 

medicine workers in Canada [23]. One reason for the difference may be that general practice 

registrars can experience structural isolation as a result of working in small practices with less 

professional contact than hospital workers, in urban as well as rural environments [1]; 

conversely, as in the Canadian stroke study, respondents may already have strong established 

local networks [22]. Perceived usefulness is also important as it is potentially modifiable 

through training and promotion of the potential benefits of an online community to its users.  

Finally, barriers are important to address. In this study, time and concerns about privacy were 

important negative predictors of use, but concerns about security were not significant. This 

may have been because of a lack of understanding of the difference between privacy and 

security, or a lack of concern about security, or a higher value being placed on personal or 

patient confidentiality than computer security. In contrast to these possible concerns, in the 

Canadian stroke study, participants did not express particular concern regarding patient 

confidentiality in online exchanges [22]. Once again, this may be due to a more evolved North 

American market with more experience in online exchanges, as the participants were said to 

be “fully aware that written communication within a Web platform must ensure confidentiality 

and respect ethics rules” [22]. Time as a barrier correlates with the findings of the recent 

Canadian stroke study [22], and a number of previous studies on health professional use of 

VCoPs [24,25]. It is a difficult factor to modify. However the US physician Web 2.0 study found 

that in spite of a high perception of barriers, if usefulness and ease of use are taken into 
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account, usage is still high [20]. Thus the barrier of time needs to be recognised and addressed 

with training and promotion on potential usefulness.  

Ease of use of a network is another important consideration [23]. The preference amongst 

doctors for a private network compared with an open network for work and training purposes 

was significant and most likely related to privacy concerns. This is supported by their lack of 

preference for a private network when using an online network for social purposes, in which 

patient confidentiality is not an issue. Importantly, previous work has expressed concern that 

private networks may have an effect on decreasing ease of use by introducing the need for 

passwords [22]. Given the importance among respondents of a private network, ease of use 

may be able to be addressed through technical and training avenues, such as the use of a 

current password (i.e. integrating the network with a current training platform), the ability to 

“remember me” and easy retrieval of lost passwords.  

The findings from this study can be looked at in terms of the proposed Health VCoP 

Framework presented in the recent literature review of VCoPs in general practice training [8]. 

In that framework, elements of Probst and Borzillo’s [9] recognised business VCoP Framework 

were modified for the health sector, based on the current literature. The framework consists 

of 7 factors (Table 8), including facilitation, champion and support, objectives and goals, a 

broad church, a supportive environment, measurement benchmarking and feedback, 

technology, and community. In the current study, in the broad church category, it seems that 

not only does a network need to engage users with varying abilities, (eg, registrars and 

supervisors), registrars may actually be more likely to engage than general practice 

supervisors. In the technology and community category, training is an important factor when 

implementing a VCoP. As well as focusing on technical training, training could include 

promoting usefulness and confidence in using the online network, as well as addressing the 

barriers of time and privacy. This is consistent with findings from a US physician study in which 
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barriers were perceived, but they were overcome if usefulness was perceived to be high [20]. 

This promotion of usefulness may also be a role for the facilitator. Facilitators can make sure 

that users are engaged, are realising the potential of the site, that feedback is responded to 

and that necessary changes are made to the site in response to feedback and usage. A 

facilitator can also grow the community by monitoring and ensuring the usefulness of the site 

for both active and passive users, as the health framework proposes that both groups are 

valuable to the community. Finally, if a general practice training network were to be 

considered, concerns about privacy would need to be addressed through design, (eg, password 

authentication). The resulting usage barrier would need to be offset by appropriate design to 

ensure through ease of access on the password-protected site. 

Table 8: Barnett et al Health VCoP Framework 

Facilitation:  Facilitators promote engagement and maintain community standards 

Champion and Support: The network needs to have an initial stakeholder champion, with stakeholder support 

Objectives and Goals: Clear objectives provide members with responsibilities and motivates them to contribute more actively 

A Broad Church: Consider involving different, overlapping but not competing, professional groups, different organisations and 
external experts. However make sure the church is not too broad....... 

Supportive environment: Health VCOPs should promote a supportive and positive culture that is both safe for members, and 
encouraging of participation 

Measurement, Benchmarking and Feedback: Health VCoPs should consider measurement as a factor in their design, including 
benchmarking and feedback 

Technology and Community: Online CoPs should ensure ease of use and access, along with asynchronous communication. 
Other options including chat and meetings can also be considered, along with the need for training. 

Communities are more likely to share knowledge when there is a mixture of online and face-to-face meetings, members self-
select, and both passive and active users are encouraged. 
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http://www.publish.csiro.au/nid/261/paper/PY13024.htm.  

Introduction 

Australian general practice training can be isolating [1]. During training, registrars move from a 

large urban hospital environment, with many colleagues in open ward rounds, to small training 

practices in urban and rural areas with fewer colleagues and much time spent alone in a 

private consulting room. Geographic barriers can result in professional isolation through 

decreased knowledge sharing [2] and can affect career choices among doctors and other 

health workers [3, 4], including lower intentions to work in rural practice [1]. Registrars also 

experience social isolation, a form of loneliness [5], particularly in rural terms [1, 6]. At a time 

when the Australian general practice workforce is under pressure [7], especially in rural areas 

[8], isolation must be addressed.  

Peer-group tutorial models within Norwegian rural general practice training overcome 

professional isolation, leading to higher rural workforce retention [9]. These peer group 

http://www.publish.csiro.au/nid/261/paper/PY13024.htm
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tutorials are essentially Communities of Practice. ‘Communities of practice’ are “groups of 

people who share a concern or a passion for something they do and learn how to do it better 

as they interact regularly” [10]. Ways of working, standards and values within the community 

are shared and become a resource for the whole community [11, 12]. These Communities of 

Practice facilitate knowledge sharing [13], thus overcoming professional isolation.  

General Practice training in Australia is also a Community of Practice, with learners at different 

stages interacting with experts and peers to gain knowledge. However, these Communities of 

Practice suffer from barriers to knowledge sharing, in particular the large distances that 

training programs cover.  

Knowledge sharing can be facilitated by social media tools and Web 2.0, resulting in Virtual 

Communities of Practice [14, 15, 16, 17 ]. A recent survey study [18] showed that registrars 

and supervisors within a GP regional training provider had the requisite interest, ability and 

access to use a VCoP, such as an online community for GP training. Most importantly, it 

showed that their intention to use such a community was associated with their perception of 

its usefulness.  

This study examined the perceptions of a small group of high internet users, focussing on the 

concept of usefulness, including the particular role of an online network, its features, and 

barriers to usage. These insights will help guide further studies on the development of online 

GP training communities.  

Methods 

Data and sample selection 

A qualitative study, using semi-structured individual telephone interviews was conducted with 

10 general practice registrars and supervisors in one of Australia’s 17 regional general practice 

training providers.  
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The 10 participants were selected from a previous online survey study. 34 participants agreed 

to be contacted for an interview. The criterion for selection for an interview was that 

participants spent more than one hour per day on the Internet. The intention was to choose 

interviewees who were confident using the Internet and social media tools and thus were able 

to give an informed opinion on their use and usefulness. There were 18 participants who met 

the selection criterion. From these,  seven registrars and three supervisors were randomly 

chosen to participate in the interviews. All invitees agreed to participate.   

Of the ten interviewees, ages 27 to 54 years [mean age: 38.2), there were 4 males and 6 

females. Average length of interview was 18 minutes. Participants were allocated a unique 

identifier and data were de-identified to maintain confidentiality. The university human 

research ethics committee granted ethics approval for this research.  

Measures 

The semi-structured interviews were designed to explore the concept of usefulness. 

Interviewees were asked to describe their general training experience, any particular problems 

they had, and how social media tools might be useful, if at all. The interview guide was 

developed by the candidate and trialled amongst a small group of registrars and supervisors. 

The interviews were performed by the candidate and recorded and transcribed by research 

assistants. Thematic analysis was undertaken with two researchers coding the transcripts 

independently of each other. Data saturation was reached at 10 interviews. The discussion 

guide was used to develop provisional themes; both researchers discussed their findings with 

one another until agreement had been reached on the appropriate themes.  
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Results 

A number of themes emerged from the interviews. These included professional isolation; the 

potential of social media tools to provide peer support and improve knowledge sharing; and 

barriers to usage including time, access and skills. 

Professional Isolation 

Respondents felt that the training program was generally supportive, however some registrars 

identified that the transition from hospital to general practice training can be isolating. This 

isolation seemed to stem from the distances between the registrar and training opportunities, 

particularly in rural areas. It was also due to the nature of working in a small general practice 

compared with a large hospital with many colleagues. Supervisors could also be professionally 

isolated due to distance. 

 I think I really struggled when I first started GP training. I came out of the hospital 

which is a very social environment and into GP which is really isolating, and I found 

that very difficult. (GP registrar 7) 

We are quite spread out, it is quite difficult to keep in contact with people......what 

trends are and what’s happening. (GP Supervisor 9) 

Whilst distance was commented on as a barrier by some, one registrar felt more supported in 

the rural placement than in the urban placement, due to the higher amount of webinar 

communication in the rural term.  

 [In the urban term]……because we only see each other, you know, once a month....but 

in the countryside we just have the meetings (webinars) every week….(GP registrar 3) 
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Knowledge sharing and support 

Interviewees were asked about the potential benefits of an online network using social media 

tools. The main benefit of online tools was described as their ability to facilitate increased 

interactions and collaboration with others. These facilitated interactions were described in 

several different scenarios. For example, some registrars felt the need for support from off-site 

clinicians, particularly when working in remote areas or when the skills were not available on-

site due to clinical experience or time pressures. Others felt that more contact with peers 

would assist the initial isolation that they felt.  

When I am working alone, or when I am working remotely, so having a network would 

be very helpful…to discuss the clinical conditions, especially when you don’t have a 

specialist around. (GP registrar 2) 

Some sort of forum…..in the first few weeks, to say, all look this is what problem I’m 

having…that would be quite useful….it’s always good to get other people’s opinions in 

relation to questions from people who are in your similar situation. (GP registrar 8) 

Other potentially useful facilitated interactions suggested were around general sharing of 

resources. Registrars and supervisors felt that sharing resources that other doctors had 

developed or found useful or interesting would be valuable.  

To actually have a……maybe an online collaboration of what people have found very 

useful for particular things I think would be really, really helpful. (GP registrar 8) 

This morning is our presentation morning…..it would be good if you could end up with a 

few presentations that you could almost take out and share... (GP supervisor 9) 
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In addition to general resource sharing and to supervisor discussions, registrars noted specific 

areas of clinical support that would be useful, including exam preparation and particular topics 

such as mental health, dermatology and procedures.  

Social media tools 

Respondents commented on the benefits and limitations of several social networking tools. 

For example, live chat was seen to be useful as a means of social interaction between peers, a 

way of accessing instant clinical support and improving confidence in a consultation. The main 

limitation was that other users needed to be online at the same time. One user said that this 

limitation might be overcome by having lots of users, thus making it more likely that someone 

would be available. 

In work hours so if somebody is there online you feel very confident. (GP registrar 2) 

Some of us use it during our practice time, like if you’ve got a problem and need a quick 

result. [we use] chat either from Hotmail or from Facebook. (GP registrar 1) 

Forums were mentioned by eight of the ten respondents. The main benefits of forums were 

once again to promote collaboration and to be able to compare different points of view. They 

were seen to be useful as they allowed for flexibility of communication at a time that suited 

the user and gave the user the ability to see a conversation over time. Overall, respondents 

preferred forums to chat, whilst acknowledging their different advantages.  

I’d prefer [to] just post it online with waiting for the response [from chat]. (GP registrar 

5) 

You’ve got time to have a look at what the general conversation is over time, so 

something that is more longitudinal rather than I’ve got to be online at this time. (GP 

supervisor 6) 
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Webinars and video resources were seen as particularly beneficial for providing visual 

demonstration not available through other media. The examples given included demonstrating 

procedures, participating in lectures and live collaboration across different sites. A number of 

respondents were active users of these applications. 

It is online meeting, one person does the presentation and the other registrar and 

supervisors are doing the comments……I believe that’s a very good chance of, you 

know, communicating and learning [with] each other. (GP registrar 3) 

 Barriers to usage 

Participants mentioned several barriers, including privacy, access, training and time. These 

barriers were, however, not universal; for example, in the case of time, several participants 

noted that they felt they would get good value for their time online.  

I’ve had webinar invites, but I haven’t actually looked at them….it’s just time as usual. 

(GP supervisor 9) 

One hour a week wouldn’t be much. (GP registrar 3) 

You’d get good value for your time with things like that [chat, forum, shared 

repository]. (GP registrar 8) 

Access to an adequate online experience was seen as a barrier by one participant in particular. 

They commented on dropped lines, particularly in the country, differing levels of equipment 

and access at different sites. For example one workplace had banned a number of sites, 

including social networking sites. Another participant had troubles with download speeds for 

video. 

If you gotta watch a video, you have to arrange where to do it. (GP supervisor 9) 
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Public hospitals banned those websites, so the AMS has got no access [to] social 

networking sites….so the way I got around it was to use Hotmail [email]. (GP registrar 

1) 

One participant was cautious about privacy, wanting to make sure that they knew to whom 

they were talking so that patient information was not misused. A number of other participants 

were not concerned about privacy, as long as information was de-identified and people were 

‘careful’. 

I want to be sure to whom I am sending a patient’s details. (GP registrar 2) 

Obviously you don’t put a name on anything. (GP supervisor 9) 

Some users were confident that their skills would be sufficient, particularly if the site was easy 

to use, but others identified that some training would be helpful, even though they could see 

they would like to use it. One supervisor also said that there may be a skill gap between 

supervisors and registrars, as registrars are more technically adept.  

An easy interface is important…..if you have to log in to multiple things it becomes less 

appealing. (GP registrar 7)  

Dermatology. Take a picture and post it online- but I don’t know how to do that. (GP 

registrar 5) 

I think the registrars would find it useful because they’re even more savvy on it 

[computers] than we are, so they are going to take to it very easily. (GP supervisor 9) 
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Discussion 

This study population of frequent internet using GP registrars and supervisors perceived social 

media tools as part of an online community to be useful for training purposes. The main aspect 

of that usefulness was perceived to be in facilitating interactions with other doctors, thus 

overcoming professional isolation through improved peer support and knowledge sharing. 

Barriers were noted, but there was a perception that these were something to be 

acknowledged and overcome, and that despite the barriers, the value of the online interaction 

would be worthwhile.  

This concept of usefulness is in keeping with the literature, particularly the Technology 

Acceptance Model [19], in which usefulness is the primary predictor of use of an online 

network; and barriers, whilst acknowledged, are overcome by users if their perception of 

usefulness is high enough. In the USA, physicians recognised barriers to the use of social media 

for professional collaboration [20], but those physicians who perceived the technology as 

useful overcame the barriers and had the highest usage. 

Several small studies internationally have demonstrated the benefits of knowledge sharing in 

VCoPs [21, 16, 22]. There is also an international trend towards the use of online medical 

communities (Table 1), with 50% of respondents in a US study using one [20]. In Australia, 

respondents to a survey of GP registrars and supervisors within a regional training provider 

also perceived an online community as useful, whilst recognising barriers including time and 

privacy. [18]. In that study, whilst intention to use was predicted by a perception of usefulness, 

computer confidence was not associated with intention to use.  

The present study is a small, qualitative study of frequent internet users, with presumably high 

computer confidence. However, it is in the context of a larger survey study in the same sample 

population, and its findings are in line with other, international studies. Therefore, although it 

has limitations, the present study provides some insights around perceived usefulness and 
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specific social media features that could be used to guide larger, quantitative research on the 

design and implementation of a VCoP for GP Training.  

Table 1: Online Communities for doctors 

Network Name Country Users at 13/2/2013 Source: company website 

www.sermo.com USA 125000 Sermo 

www.doctors.net.uk UK 197891 Doctors.Net.uk 

www.e-

healthspace.com.au 

Australia 10786 E-healthspace 

  

Finally, because usefulness is a highly important predictor of use of online communities, 

training and promotion may be effective ways of encouraging usage. This position is supported 

by the proposed model for implementation of Virtual Communities of Practice in Health (Table 

2; adapted from [18]). Effective training could concentrate on demystifying any technology 

issues and on promoting the usefulness and the particular benefits of use to the target user 

group. From the present study, this could include promotion of benefits such as clinical and 

peer support with specific examples, including case based online discussions and exam 

preparation support.  

Limitations 

The present study was a small qualitative study involving one regional training provider in 

Australia. The participants self-selected for interview and then were further intentionally 

sampled based on frequent Internet usage.  

Conclusion 

An online community to support knowledge sharing in the general practice training community 

is perceived as useful by higher internet users in an Australian regional training provider. The 

http://www.sermo.com/
http://www.doctors.net.uk/
http://www.e-healthspace.com.au/
http://www.e-healthspace.com.au/
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most useful features were forums, shared content, webinars and possibly chat. Barriers of 

time and usability were also noted.  The potential benefits of usage include overcoming 

professional isolation through improved knowledge sharing, resulting in better training and 

improved rural workforce retention. Further study is needed to ascertain whether these 

findings are applicable to the broader general practice training community. 

Table 2: Barnett et al Health VCoP Framework 

Facilitation:  Facilitators promote engagement and maintain community standards 

Champion and Support: The network needs to have an initial stakeholder champion, with stakeholder support 

Objectives and Goals: Clear objectives provide members with responsibilities and motivates them to contribute more actively 

A Broad Church: Consider involving different, overlapping but not competing, professional groups, different organisations and 
external experts. However make sure the church is not too broad....... 

Supportive environment: Health VCOPs should promote a supportive and positive culture that is both safe for members, and 
encouraging of participation 

Measurement, Benchmarking and Feedback: Health VCoPs should consider measurement as a factor in their design, including 
benchmarking and feedback 

Technology and Community: Online CoPs should ensure ease of use and access, along with asynchronous communication. Other 
options including chat and meetings can also be considered, along with the need for training. 

Communities are more likely to share knowledge when there is a mixture of online and face-to-face meetings, members self-
select, and both passive and active users are encouraged. 
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Chapter 5: A Virtual Community of Practice for General Practice 

Training: a pre-implementation survey using the Health VCoP 

Framework 

This paper has been submitted to BMC Family Practice and is under review. 

Authors: Barnett S, Jones SC, Bennett S, Iverson D 

Background 

Professional isolation is an important factor in low rural health workforce retention [1]. 

Isolation can lead to decreased knowledge sharing [2] and can affect the career choices of 

doctors, including intending to work reduced hours and moving away from rural areas [3-5]. 

Training for doctors in general practice in Australia can be particularly isolating  [3, 4] with 

trainees, or registrars, spread across large geographic areas, moving between different 

practices in urban and regional placements, and usually being alone in their consulting room 

with a patient. These factors of geography and structure are barriers to knowledge sharing, 

impeding the natural communities of practice that form in medical training.  

Communities of practice (CoPs) are  “groups of people who share a concern or a passion for 

something they do and learn how to do it better as they interact regularly” [6]. CoPs reflect the 

master and apprentice knowledge sharing that occurs with between senior doctors and those 

in training. In knowledge management terms, there are two types of knowledge being shared 

in this type of master and apprentice learning. Firstly, explicit knowledge [7] sharing occurs 

around a topic; for example the details of which drugs are appropriate for a clinical condition. 

This can be referred to as the ‘know what’.  Secondly, and most importantly, CoPs help 

participants share tacit knowledge [7]. This is the ‘know how’ of putting that knowledge into 

practice. For example, how to ensure a clinical condition is identified from a primary care 

database, that the patient is recalled, that they are encouraged to take medications, and how 
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to anticipate and treat a range of side effects. Through this knowledge transfer, CoPs can lead 

to significant quality improvement in patient care, such as the establishment of a nationally 

lauded Stroke service in the UK [8] or the delivery of care to Hepatitis C patients in rural areas 

to the same standard as an academic medical centre [9].  

More recently, online technology has been enabling medical information sharing on an 

unprecedented scale [10-12], with doctors around the world joining and using a wide range of 

online medical communities [13].  As a result, virtual communities of practice (VCoPs) have 

developed in a number of industries, including healthcare, in which online technologies are 

used to overcome barriers of distance and work structure [14-16]. For example, in Canada, 

emergency department staff share knowledge between rural and urban centres [14], while in 

primary healthcare in Spain, the HOBE network has engaged over 1500 primary care 

professionals in a VCoP for healthcare innovation, leading to the development and 

implementation of a number of important service improvement strategies [17].  

In this context, two studies have shown that there is the interest, ability and internet access 

amongst general practice (GP) registrars and supervisors to establish a VCoP for GP training in 

a regional area of New South Wales, Australia [18, 19]. As part of these studies, a Health 

Framework for VCoP implementation was developed, based on a review of the business and 

healthcare literature [16, 20].  

The aim of this study was to develop an implementation plan for a VCoP for GP Training in 

Australia using, and assessing the applicability of, the Health Framework for VCoPs.  

Methods 

Ethics approval was obtained from the University’s Human Research Ethics Committee. 
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Participants 

The sampling frame comprised all general practice registrars, supervisors and educators in 

Coast City Country General Practice Training (CCCGPT). CCCGPT provides general practice 

training in a 160 000 square kilometre region of Australia, covering urban, regional and small 

rural centres in the Australian Capital Territory and New South Wales. After two hospital years, 

GP registrars progress through a minimum of three general practice terms of 6 months. 

In October 2011, an email was sent to the GP training provider database, by the training 

provider administration, inviting recipients to fill in an online survey. The GP training provider 

database keeps an accurate record of registrars and their email addresses, listed by date. The 

registrar sampling frame was 143. The supervisor database is less accurate as supervisors 

details are not updated each term, whilst registrars details are. Supervisor emails are not 

always updated when they change and there is no date range to retrospectively check when 

they were active as supervisors or having a break from training. By manually reviewing the list 

of supervisors within the training program and crosschecking against the database, the training 

provider administration estimated the supervisor sampling frame at 175, giving an estimated 

total registrar and supervisor sampling frame of 318. In the invitation email there was a link to 

Survey Monkey, a web-based survey program (SurveyMonkey.com, LLC, Paolo Alto, CA, USA), 

with a survey and participant information sheet. A total of 183 people responded, yielding an 

estimated 55% response rate; 50 cases were removed for not providing consent or 

demographics (12) or for not completing the majority of the survey (38). Some of these non-

completions were due to emails going to practice management staff rather than doctors. The 

total usable response rate was estimated to be 40% (133/313; registrar 67/143=46.9%; 

supervisor 66/175=37.7%). 
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Questionnaire 

The questionnaire was based on previous studies demonstrating GP registrar and supervisor 

interest in a VCoP, and a framework that guides the implementation of health VCoPs [18-20].  

The seven steps of the Heath VCoP Framework are: 1) organising facilitation; 2) engaging 

stakeholders; 3) establishing clear goals; 4) involving a broad church of participants; 5) creating 

a supportive environment; 6) including measurement, benchmarking and feedback in the 

design; and 7) technology and community factors such as users self-selecting and having a 

mixture of face-to-face and online engagements. There were 28 questions in the final survey. 

Questions included categorical and five point Likert response items. The questions collected 

information on each of the seven steps, to investigate whether the steps were applicable to a 

VCoP for GP training. This included questions in which respondents rated the importance of a 

step, along with questions seeking further detail on that step to help guide the VCoP 

implementation. In addition, questions were asked to assess the knowledge needs of registrars 

when implementing guidelines, so that information on the appropriate content for the site 

could be obtained. 

The instrument was piloted with two GP registrars, two supervisors and four researchers. 

Discussion amongst this group led to some minor alterations to clarify wording.  

Results are presented under the seven headings of the Health VCoP framework. 

Statistical Analysis 

Data were analysed using SPSS version 19 (IBM Corporation, Somers,NY,USA). For comparison 

between groups, respondents were categorised as either registrar or supervisor. T-test and Chi 

square were used during the analysis. Paired-samples T-test was used to compare responses 

within a group. Independent sample T-test was used to compare categorical and scale data.  
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All statistical comparisons were two-tailed and statistical significance was set at 0.05.  

Factor analysis using varimax rotation was used to determine which Likert items grouped 

naturally in questions with multiple Likert items, for example the question on the practical 

outcomes, or usefulness, that an online network would have for that user. If Eigen values were 

> 1.0 factors were included. To test for the agreement between the Likert items, such as the 

five factors perceived as ‘useful’ outcomes for a VCoP, and separately for the two items of 

‘intention to actively use the VCoP’, Cronbach’s alpha test for reliability was calculated. 

Cronbach’s alpha was >0.8, above the recommended threshold of 0.70 in both cases.   

General linear regression modelling was used to test the multivariate associations of 

independent variables such as age, training stage and usefulness and the dependent variable 

of intention to actively use an online network for GP training.  

Results 

There were 133 medical practitioners in the final sample. Of these, 51.9% (69/133) were male, 

57.1% (76/133) were from a rural setting, and 50.3% (67/133) were registrars. 

Factor analysis 

To determine which questions in the survey naturally clustered together, factor analysis was 

performed on two groups of questions. These questions were asked to verify the applicability 

of Step 3: Goals and Objectives and the results will be fully discussed in that step. The factor 

analysis is described below.  

The first question contained five items. Participants were asked what practical outcome, or 

‘usefulness’, such a network would deliver. The five items included helping registrars pass 

exams, participants feeling more confident in medical skills, learning from colleagues about 

putting guidelines into practice, feeling more supported in general practice and developing a 
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broader network of colleagues. These were analysed using factor analysis and found to be a 

single factor (Cronbach’s alpha=0.90, Eigen value=4.01). The single factor covered a broad 

range of useful outcomes of a network, including support, broad network, improved 

confidence, learning skills and so the factor was labelled ‘Useful for training’, and afterwards 

referred to as ‘usefulness’.  

Secondly, participants were asked about their intention to use an online network for training, 

by ranking their likelihood of participating through reading, sharing knowledge by answering 

questions and uploading new topics. The rating was 1=Not likely, through to 5 =Highly likely. 

“Only reading” was passive participation. Sharing knowledge by posting new topics and sharing 

knowledge by answering questions were both methods of active participation. Factor analysis 

of these two active participation questions revealed a single factor,  ‘likelihood to use actively’ 

(for example posting, starting topics). For analysis purposes the question on passive 

participation is referred to as ‘likelihood to use passively (only reading)’.  

Health VCoP Framework Step 1: Facilitation.  

“Facilitators promote engagement and maintain community standards” [20] 

Respondents rated the need for formal facilitation between somewhat important and 

important (n=132, mean=3.83, SD=0.99), with no significant difference between registrars and 

supervisors.  

The most popular choice for community facilitator/leader was a topic expert (39.8%, 53/133), 

with registrars rating topic expert as highest and supervisors rating a topic expert second 

behind the training provider administration (Table 1).  
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Table 1: Preferred leader/facilitator for the online training network (multiple responses 

allowed). 

Facilitator Registrar %(n) Supervisor %(n) 

Topic Expert 49.3(33) 30.3(20) 

GP Registrar Liaison  20.9(14) 12.1(8) 

GP Supervisor 20.9(14) 18.2(12) 

GP training provider admin 28.4(19) 36.4(24) 

Network developer (IT) 7.5(5) 7.6(5) 

Network designer (doctor) 26.9(18) 25.8(17) 

 

There were nine comments in the ‘other’ section. Two respondents were unsure who would 

make the best facilitator, four were variations of someone with medical knowledge, one was 

‘someone savvy with online leadership’, one was ‘someone with lots of time’ and another 

suggested that facilitation could be rotated.   

Health VCoP Framework Step 2: Champion and Support 

“The network needs to have an initial stakeholder champion, with stakeholder support” [14] 

Respondents rated the need for formal support from the main stakeholder, the GP training 

provider, between somewhat important and important (mean=3.73, SD=1.09, n=130), with no 

significant difference between registrars and supervisors. The importance of the GP training 

provider’s support is also reflected in the previous step (Table 1) in which supervisors rated the 

GP training provider the preferred choice of leader/facilitator whereas the GP training provider 

was the second preference for registrars. A comment by one respondent supports stakeholder 

involvement, suggesting that the GP training provider’s medical educator should be the 

leader/facilitator.  
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Health VCoP Framework Step 3: Objectives and Goals 

“Clear objectives provide members with responsibilities and motivate them to contribute more 

actively” [20] 

Participants were asked about a range of goals for the network and the key goal, as identified 

by factor analysis discussed above, was usefulness. The perceived usefulness varied between 

user groups, being significantly higher amongst registrars than supervisors (registrar 

mean=4.11, SD=0.73 supervisor mean=3.44, SD=0.82 0.01). A thematic analysis by the first 

author of the 25 comments about specific goals showed an even split between concepts of 

knowledge sharing and improving connectedness/overcoming isolation. Knowledge sharing 

comments focussed on sharing information about medicine, employment opportunities, or 

just being able to exchange information. Examples included, ‘staying up to date with medical 

knowledge’, ‘easy to communicate and exchange information’ and ‘knowing about local 

services available’. The isolation comments included several participants wanting to ‘reduce 

isolation, keep in contact with other registrars’ and ‘debrief’, and noted that such a network 

would be ‘particularly important for rural and time-poor colleagues’.   

From the Health VCoP Framework, clear goals are supposed to encourage active participation. 

Registrars were more likely to state that they would participate actively than supervisors 

(registrar mean=3.15, SD=1.04; supervisor mean= 2.52, SD=0.87 0.01), while there was no 

difference between supervisors and registrars intending to use passively.  

A multivariate generalised linear regression model was developed using ‘intention to use 

actively’ as the dependent variable, as active use is the most important driver in establishing 

an online community. Variables of age, training stage, gender, rurality and usefulness were 

included. Perceived usefulness was the only factor significantly predictive of intention to use 

the network actively (0.01). 
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Health VCoP Framework Step 4:  A Broad Church 

“Consider involving different, overlapping but not competing, professional groups, different 

organisations and external experts. However make sure the church is not too broad....”[20] 

Respondents were supportive of a broad church of participants. The inclusion of all medical 

clinicians within the training provider, including GP registrars, supervisors and medical 

educators, was highly supported (Figure 1), with much less support for the involvement of 

administrators. 

Figure 1: Percentage of respondents supporting participant involvement within training 

provider 

 

There was also much less support for participation from groups outside the training provider, 

including specialists, students, academics,allied health and external registrars (Figure 2).  
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Figure 2 :Percentage of respondents supporting participants outside training provider 

 

However, registrars were significantly more likely than supervisors to want allied health and 

specialists in the network (allied health: registrar=42/67, 62.7% versus supervisor 20/66, 30.3% 

0.01), (specialists: registrar=38/69, 56.7%, supervisor=22/66, 33.3% 0.01). 

Health VCoP Framework Step 5: A Supportive environment 

“Health VCOPs should promote a supportive and positive culture that is both safe for members, 

and encouraging of participation” [14] 

Respondents were asked about the aspects that would keep them participating in an online 

network, including content quality, strength of relationships, financial rewards, continuing 

education points and an online points system. Respondents rated the quality of online content 

as their first preference(mean= 4.20, SD 0.63), and their second preference was the strength of 

the online relationships (mean=3.98, SD 0.73). The preferences in both the registrar and 

supervisor groups were the same.  
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Health VCoP Framework Step 6: Measurement Benchmarking and Feedback 

“Health VCoPs should consider measurement as a factor in their design, including 

benchmarking and feedback” [20] 

When asked how often respondents would like to be notified that another member had added 

information, registrars wanted notifications more frequently than supervisors. For registrars, 

the most common frequency periods for notifications were 1-2 times a week (43.9%; 29/67), 

followed by fortnightly (25.8%; 17/67) and then 3-4 times a week (18.2%; 12/67). The largest 

group of supervisors wanted to be notified monthly (31.8%; 16/66), followed by 1-2 times a 

week (30.3%; 20/66) and then fortnightly (24.2%; 16/66).  

Registrars also wanted more frequent notification than supervisors for comments being made 

on a topic that they had posted. Around half of the registrars (50.7%; 34/67) wanted to be 

notified every time a comment was made, compared with only 39.4% (24/65) of supervisors.  

Health VcoP Framework Step 7: Technology and Community  

“Online CoPs should ensure ease of use and access, along with asynchronous communication. 

Other options including chat and meetings can also be considered, along with the need for 

training. Communities are more likely to share knowledge when there is a mixture of online and 

face-to-face meetings, members self-select, and both passive and active users are 

encouraged.”[20] 

Communities of practice rely on experts and novices sharing knowledge. Respondents were 

asked how comfortable they were sharing their knowledge. Registrars and supervisors were 

both comfortable sharing knowledge with colleagues in the training program, although 

supervisors were more comfortable than registrars (registrar mean=4.06, SD =0.42, supervisor 

mean= 4.32 SD=0.50, df131 0.01).  
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VCoP research states that a mixture of face-to-face and online is ideal [16]. Almost all 

respondents preferred to share knowledge in this way (104/133, 78.3%), compared with 

purely online (9/133, 6.8%) and purely face-to-face (20/133, 15.0%). Similar results were found 

for receiving professional support with most preferring a mixture of face-to-face and online 

(110/133, 82.7%) compared with purely online (6/133, 4.5%) and purely face-to-face (17/133, 

12.8%). 

Building trust is also important for sharing knowledge. Respondents indicated they were 

significantly more likely to build trust with other members of their knowledge sharing 

community through face-to-face interaction, rather than online (face-to-face mean=4.19, 

SD=0.67 versus online mean=3.69, SD=0.80, df=131, <0.01), with no significant difference 

between registrars and supervisors. However, almost all respondents preferred to have face-

to-face meetings as part of their normal training days (107/133, 81.7%), as opposed to specific 

‘online community’ events (17/133, 12.8%).  

In contrast, respondents rated online help topics as significantly more important than formal 

face-to-face training (n=132, online help mean=3.59, SD=1.09; face-to-face training 

mean=2.92, SD=1.33, 0.01). 

In terms of the technology used, the most popular feature was shared documents and 

guidelines, followed by general discussion forums, private sub-discussion groups, email mailing 

list, videoconferencing and lastly live chat (Table 2). The preferences were identical between 

the groups.  
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Table 2: Most desirable features for an online training network 

Technology N Mean SD 

Shared Documents 131 4.01 0.82 

Discussion forum (all) 132 3.52 0.97 

Discussions (private) 130 3.22 1.01 

Email listservs 130 3.10 1.13 

Videoconferencing 131 2.90 1.17 

Live Chat 131 2.47 1.19 

 

When asked for preferences on site usernames, the most popular choice was to use their own 

name (65/133, 48.9%) compared with a pseudonym (5/133, 3.8%), although a large group 

preferred to have a choice of pseudonym or real name (63/133, 47.4%). Having a private 

password protected site was the clear preference (120/133, 90.2%), compared with no 

password. 

Finally, to further examine the knowledge sharing needs of registrars and supervisors, 

participants were asked about the perceived knowledge needs of registrars. The topics 

covered 14 broad areas of the curriculum for the first six months of GP training. Respondents 

were asked to rate each topic according to how much help GP registrars needed firstly in 

knowing guidelines and secondly in implementing guidelines. 

Both groups agreed that registrars needed help with their knowledge of topics, but on a 

combined measure, supervisors felt more strongly that registrars needed help than did the 

registrars (supervisor mean=4.37 SD 0.49, registrar mean=3.54 SD 0.80, mean difference 0.83 

0.01).  This pattern was the same with a combined measure for the implementation of 

knowledge. Supervisors agreed more strongly than registrars that registrars needed assistance 
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(supervisors mean=4.29 SD=0.50, registrar mean=3.59 SD=0.81, mean diff=0.70 0.01). Overall, 

both groups agreed that knowledge was more important than implementation, although the 

absolute difference was small (Knowledge mean=4.02 SD 0.76, implementation mean = 3.92 

SD 0.80, mean difference 0.10 SD 0.44 0.01).    

When looking at the scores of the 14 individual topics, supervisors and registrars rated the 

importance of topics differently. For example, supervisors gave “knowledge of consultation 

management” the highest score of importance out of the topics, whilst registrars gave it the 

lowest importance score. Administration and compensable injury consultations were in the 

top five importance scores for both groups.  

Discussion 

From these results it is evident that the Health VCoP Framework [20] is applicable to the 

establishment of a VCoP for GP training. However, the results suggested useful additions to 

some of the steps that inform the implementation of a GP training network using this 

approach. 

The survey results were supportive of a facilitator for the network, in particular a topic expert. 

The importance of a facilitator is in keeping with previous literature reviews [21, 22], and the 

recent HOBE study in Spain [17]. In the HOBE study, over 5000 primary care providers were 

invited to participate in a VCoP to encourage innovations into practice. Facilitation was a key 

factor in the success of the network. The facilitator in the HOBE network was not necessarily a 

topic expert, yet the desire for a topic expert fits with CoP theory in which there is a 

knowledge gradient between experts and novices [6].  

However, topic expertise is not the only desirable attribute in facilitators. In Step 5 “A 

supportive environment”, the quality of the relationships with other members and the 

supportive culture of the network were also seen as important motivators for use. The 
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establishment of this culture is largely the responsibility of a facilitator, who can moderate 

posts and ensure the tone of interactions is respectful and appropriate [21]. Thus, the role of a 

facilitator can be demanding because building trust and administering the network are as 

important as sharing knowledge. The high demands of the role were anticipated by two 

participants in the current study who commented that the facilitator should either be 

‘someone with plenty of time’ or ‘the role should be rotated’. When implementing a GP 

training network, facilitation needs to account for the demands of administration, 

maintenance of a supportive culture and provision of some topic expertise. It may also be 

desirable to share these roles among different facilitators. 

The establishment of clear goals for a VCoP is seen as an important motivator for uptake [16]. 

In the HOBE Study [17], primary care providers in Spain were invited to a VCoP for the Basque 

region with the agreed goal of developing and implementing innovations in primary care. As a 

result, a range of innovations were developed and then implemented. In the current study, 

some specific goals such as ‘helping registrars to pass exams’ and ‘learning how to put 

guidelines into practice’ were deemed  important. However, factor analysis showed that this 

group of goals could be seen as a single factor, which was labelled ‘usefulness for training’. The 

generalised linear regression showed that this ‘usefulness’ factor was the key independent 

predictor of intention to actively use the network. Thus, it appears that the network should be 

useful for training as its overall goal, rather than focussing only on, for example, passing 

exams. The review of the comments by users showed that this usefulness largely fell into two 

categories of training support; support for knowledge transfer, and professional support to 

overcome isolation. These two concepts are likely linked because barriers to knowledge 

sharing, such as time, geography and the structure of the workplace, can lead to professional 

isolation [3].  
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The importance of perceptions of usefulness as a driver of intention to use is consistent with 

the Technology Acceptance Model, in which uptake of a technology is driven by its perceived 

usefulness, and usefulness as a driver is even stronger than ease of use [23]. Perceived 

usefulness was higher amongst GP registrars than supervisors, as was their intention to use a 

VCoP for training purposes. This finding is in keeping with a previous study in which intention 

to use a VCoP for GP training was shown to be independently linked to the training level of the 

registrar, with the most junior registrars indicating the highest intention to use the VCoP [18]. 

However the finding contrasts slightly an American study in which social media usage by 

doctors was associated with being younger, male and having teaching hospital privileges [24]. 

Finally, the quality of the content was seen as a important driver for use of the VCoP. This 

suggests that the quality of the content may influence the perception of usefulness. Whether 

the relation between the uptake of social media and an intention to use technologies for 

training purposes can be explained by training stage, age, quality of content or other variables 

requires further investigation. However, understanding what is perceived as useful for the 

target participants of a VCoP remains a key factor in VCoP design.  

Therefore, in the establishment of a VCoP for GP training it will be important to focus on the 

usefulness for supervisors and registrars. Supervisors may need more convincing about the 

usefulness of the VCoP than registrars and in fact the VCoP may ultimately be more useful for 

registrars than supervisors. However, promoting the perception of usefulness to the potential 

participants may encourage uptake. The perceived usefulness will rest on clear goals of 

improved support for knowledge sharing and overcoming professional isolation. It may even 

be that supervisor perception of usefulness could increase if registrars use such a VCoP and 

find that it achieves these goals. 

A broad church of users is acknowledged as an important factor for success from the literature 

[6, 16], because a knowledge gradient is important to effective knowledge transfer. In the 
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current study, this breadth was supported by respondents, with both registrars and 

supervisors clearly favouring the inclusion of all levels of GP registrar and supervisors. However 

the inclusion of specialists and allied health was more favoured by registrars than supervisors. 

This disparity may be a reflection of different expectations of supervisors and registrars. 

Registrars may feel that specialised providers will give them more knowledge; however 

supervisors may feel that they, as senior GPs, are the best providers of the types of knowledge 

that a GP in training will need. This difference in expectation between registrars and 

supervisors was also evident in the different ranking of levels of support needed and the topics 

of need. Although there were significant differences between registrars and supervisors for 

some topics (for example cardiology), the overall trend was for topics with a large ‘tacit’ 

knowledge component to be ranked more highly. Topics such as managing a consultation, 

compensable injury medicine and certifying someone as fit to drive, all involve a high degree of 

‘know how’ (tacit knowledge), as well as ‘know what’ (explicit knowledge). The transfer of tacit 

knowledge is seen as a particular strength of VCoPs, in which knowledge is not only imparted, 

but is discussed and subsequently implemented in a user’s practice, rather than simply being 

passed on [25]. When implementing a VCoP for GP training, elements such as the exact 

breadth of the ‘church’, the alignment of knowledge needs and expectations amongst 

participants where possible, and an acknowledgement of different needs for different groups 

where needs do not align, and a focus on the benefits of tacit knowledge transfer will be 

important.  

According to the Health VCoP Framework, another important aspect of a VCoP for health is 

Step 7; technology and community aspects. From this study, the preference for a mix of face-

to-face and online interactions was highlighted by the difference between building trust and 

meeting training needs. Most respondents preferred to build trust face-to-face, but the 

reverse was true for training, with respondents largely preferring online training. This is 
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supported by the literature in which participants are more likely to build trust online through 

prior face-to-face contact [25]. Online environments are sometimes seen as more impersonal 

as facial cues and body language can be missed, making it more difficult to build trust [26]. It 

has been suggested that online trust building may be improved by creating trust in the 

organisation through integrity and openness [25]. There may also be a role for improving trust 

by transmitting body language and facial cues with emerging applications such as video chat. 

In contrast to this, training online is quite appropriate for information transfer, which can 

efficiently take place online when required. The need to build trust online perhaps also 

explains the preference for users to use their own names and have a private, password 

protected site, rather than an open, pseudonym based site. When implementing a VCoP for GP 

training, help and basic information may be provided online, but trust will ideally be built face-

to-face, augmented potentially by video applications and the credibility of the network itself.  

Conclusion 

The Health Framework for VCoPs is an appropriate model for developing an implementation 

plan for a VCoP for GP training. The implementation plan should involve following the 7 steps 

of facilitation, stakeholder engagement, developing clear goals, engaging a ‘broad church’ of 

users, creating a supportive environment, using benchmarking and feedback, providing a range 

of online tools and establishing online and face-to-face community engagement to transfer 

knowledge and build trust. Some additional considerations are that the facilitator role may be 

split between several members to provide administrative as well as expert support, that 

training can be online but trust may be better off built initially face-to-face and that knowledge 

expectations and needs of supervisors and registrars need to be aligned where possible and 

addressed separately where needs differ. Most importantly, such a network needs to provide 

high quality content and be perceived as useful to drive usage. All of these steps aim to drive 
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uptake of the network and facilitate knowledge sharing, thus improving connectedness and 

overcoming professional isolation.  

The sharing of knowledge to overcome professional isolation and improve connectedness is a 

useful goal for a VCoP. GP training can be isolating, leading to issues of workforce retention in 

rural areas. If professional isolation can be overcome, this may assist with the training and 

ultimately the retention of rural and regional general practitioners. This has broader 

implications beyond the training of rural general practitioners in Australia, and may inform 

training of medical specialists and allied health professionals as they rotate through regional 

placements, both in Australia and in other countries attempting to train and retain health 

professionals across a wide geography.  
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Introduction 

General practice, or family physician, training in Australia can be isolating [1]. Trainees, or 

registrars, enrol in a regional training scheme, which can cover a region of over 150,000 square 

kilometres. Training begins with a 12-month post-internship hospital placement, usually in a 

large urban environment with open wards and teams looking after patients. Trainees then 

move through 18-24 months of placements in at least two practices, with at least 6 months in 
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a rural area. In these busy general practices, trainees see patients on their own, supervised by 

a senior general practitioner. 

The changes in training from hospital to general practice can contribute to the development of 

three types of isolation [1] that in turn lead to decreased knowledge sharing [2], lowered 

intention to work in rural areas [1], and a change of career choice [3]. Social isolation, which 

can be described as a kind of loneliness [4], occurs more commonly during rural terms [1,5]. 

Structural isolation results from a single doctor consulting with a single patient in a closed 

room, with appointments often not in synchrony with other doctors, leading to lack of 

interaction with colleagues, and can occur in both urban and rural placements [1]. Finally, 

professional isolation is associated with barriers to knowledge sharing, including access to 

networking and training events [1]. Since rural health workforce retention remains a challenge 

in Australia [6] and elsewhere, and as isolation can lead to lower intention to work in rural 

areas, measures to overcome perceived isolation are important. 

Communities of Practice theory is an appropriate model for explaining medical knowledge 

sharing and for overcoming one type of isolation, that is, professional isolation. Communities 

of practice have (CoP) have been described as “groups of people who share a concern or a 

passion for something they do and learning how to do it better as they interact regularly [7]. 

The three elements of CoP are domain, community and practice [7]. In general practitioner 

(GP) training, these are a shared domain of medical knowledge, a defined community of 

practitioners with differing levels of expertise, and a shared practice of medicine to which the 

knowledge will be applied [8]. However, geographic and structural isolation form barriers to 

the natural knowledge sharing in a CoP. Thus, virtual communities of practice (VCoPs) have 

been proposed as a strategy for reducing isolation by overcoming barriers to knowledge 

sharing within a CoP by augmenting face-to-face communication and facilitating collaboration 

online, particularly through social media technologies [9-11]. 
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Studies have shown that GP trainees have the interest, ability and necessary online access to 

trial a VCoP , designed to enhance GP training, while acknowledging potential barriers of time, 

privacy and technology [12,13]. A framework for implementation of health-focused VCoPs has 

been developed based on a successful business CoP implementation model [14,15]. The steps 

in this framework are (1) organising facilitation, (2) finding a champion and supporters, (3) 

establishing goals, (4) having a ‘broad church’ of users, (5) ensuring a supportive environment, 

(6) providing benchmarking and feedback, and (7) considering technology and community 

factors that promote usage. This case study examines the value of the framework in 

implementing a VCoP, and the usefulness of that VCoP in overcoming knowledge sharing 

barriers and improving support for GP trainees and thereby reducing professional isolation. 

Methods  

Summary 

A mixed-methods case study methodology was used to describe and examine the 

implementation and impact of the online community, Coastcitycountry Online Network for an 

Educational Community of Training for GP Registrars (ConnectGPR). Results are presented and 

interpreted for each step of the VCoP 7-step framework. The description of the 

implementation in the Methods section is brief as implementation is addressed in each of the 

7-steps within the Results section. When using a case study format only a selection of the 

overall results can be presented from the array of available data. For completeness, a full 

description of the methods for survey and interview data collection follows, then a discussion 

of the case itself.  

Surveys were developed to collect data from general practice trainees, term 1 (GPT1s) and 

supervisors before and after the intervention.   Respondents were categorised into three 

subgroups, (1) supervisors, (2) GPT1s who did not participate in the online trial (the non-

implementation group), and (3) GPT1s who participated in the trial (the implementation 
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group).  Instrument development was informed by both the literature review and previous 

stages of the project. Included in the questions was the UCLA Loneliness Scale (Russell, Peplau 

& Ferguson, 1978).  Six items were taken from the scale,  the remaining seven were modified 

to include questions on isolation within ConnectGPR and within the GP practice where 

respondents were based.  Responses were measured on a 7-point Likert scale ranging from 

Strongly Disagree (1) to Strongly Agree (7). Knowledge questions were based on stems “GPT1s 

need help KNOWING…..” or “GPT1s need help IMPLEMENTING” finishing with a range of topics 

such as asthma. These topics were drawn from the GPT1 first 6 months support guide- 

GPStart. Preference questions included “I would prefer the network to be led by…”.  

The surveys were formatted to use online with SurveyMonkey [16]. An email containing a 

participant information sheet and a link to the survey was sent to all GPT1s and their 

supervisors using the contact details supplied by Coastcitycountry General Practice Training 

(CCGPT) and usage questions were self-reported use of the network.  Table 1 presents a 

sample of question types, groups receiving them and response rates. Due to the complexity, 

length of the survey and its use of skip logic which is designed for online delivery, the survey 

itself is not included in the Multimedia Appendices, but the authors will supply survey 

questions on request.  

Data were checked for missing values or data entry errors.  Participants with missing 

demographic data were excluded from the study.  Participants who did not complete the 

majority of the survey were excluded from the survey. The data were analysed using SPSS 

version 17.  Frequencies and descriptive were used to produce summary statistics on the data 

as shown in the results section. 

Paired-samples t-tests were used to compare means of scale data such as need for knowledge 

support compared with implementation support within a group, and independent sample t-

tests were used to compare means of scale data between groups such as knowledge support 



122 
 

in GPT1s compared with supervisors. All statistical comparisons were two-tailed and statistical 

significance was set at 0.05.  

Table 1: Survey response rates and question types  

When Participant Responses and 
Response Rate  
(n and %) 

Knowledge 
Questions 

Preferences for 
an online 
network 
Questions 

UCLA 
Isolation 
Questions 

Usage 
Questions 

Pre 
pilot 

GPT1 
survey 1 

Total=43 
Usable=40 
Rate=40/55 
(72.7%) 

Yes Yes   

 GPT1 survey 2 Total=38 
Usable=37 
Rate=37/55 
(67.3%) 

  Yes  

 Trainer Total=23 
Usable=21 
Rate=21/50 
(42%) 

Yes  Yes  

Post 
pilot 

GPT1 Control Total=11 
Usable=11 
Rate=11/23 
(47.8%) 

 Yes Yes  

 GPT1 
Intervention 

Total=25 
Usable=14 
Rate=14/32 
(43.8%) 

Yes Yes Yes Yes 

 Trainer Total=22 
Usable=14 
Rate=14/50 
(28%) 

Yes  Yes  

 

Telephone Interviews 

Data and sample selection 

At the end of the intervention, the 28 GPT1 members of the online community were stratified 

into non-users (5), passive users who log in but do not post (6), intermittent users (10) and 

regularly active users (7). A random selection from each group was invited for semi-structured 

telephone interviews.  There were 11 interviews, comprising active users (5), intermittent (3) 

and non-user (1) , medical educator (1) and topic expert (1). There were 3 male and 8 female 

participants. The average length of interview was 35 minutes.  
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Measures 

The semi-structured interviews were designed to explore the themes of the Health Framework 

for Implementation of Virtual Communities of Practice [14], along with themes of professional 

isolation. The interviews were performed, recorded and transcribed by research assistants. 

After an initial review of the interview transcripts by the candidate, major themes and analysis 

approaches were discussed by the candidate and his supervsiors and a coding structure agreed 

upon. The candidate then followed this approach, coding interviews against the 7 steps from 

the Health VCoP Framework, with the additional themes of isolation/connectedness and 

knowledge sharing.  

 
The Case 

The case was set in Coast City Country General Practice Training (CCCGPT), from January to 

July 2012. CCCGPT is a regional GP training provider in southern NSW, Australia, covering a 

region of 160,000 square kilometres. It includes rural and regional areas, incorporating the 

urban centres of Wollongong and Canberra (Appendix 1). 

During the case study period, CCCGPT had 135 trainees in its program, with 55 in their first 

term, or GPT1, divided amongst three regional local training groups (LTGs). Previous studies in 

CCCGPT identified that, while there was general support for an online network for GP training, 

the highest interest came from the most junior training stage (GPT1). This GPT1 group is also 

the most vulnerable group, as they leave the support of a large hospital and are thrust into 

more independent practice in the community setting for the first time. The 34 GPT1s in two of 

the three LTGs were invited to participate in the Coast City Country Online Network of an 

Educational Community of Training for GP registrars (trainees) - CONNECTGPR. These two LTGs 
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were chosen for practical reasons as two of the authors (TC, SB) were GP trainers in these 

regions and had good relationships with the training provider, trainees and online 

communities. The 21 GPT1s in the third LTG were included as a passive group to provide 

further survey data, providing some between group comparisons in the ‘post’ survey. Due to 

low numbers in the LTGs, this comparison was within context of a case study, rather than as a 

case-control study. 

ConnectGPR was a secure, online community site, using Ning online social software 

(www.ning.com). Ning was chosen for several reasons. In a previous survey of this study group 

(unpublished data), respondents had ranked the most important features as the ability to 

document share and use forums, within a private network. Ning was able to supply forums and 

document sharing within a private network and was therefore chosen as a technology that was 

simple to set up and administer. The Davis Technology Acceptance Model [17] also describes 

that perceived usefulness and ease of use are two main drivers for technology uptake. After a 

trial of the Ning platform, the candidate decided it would be easy to use.  

Configuration and technical support was provided by the university educational technology 

team. ConnectGPR included standard community options such as discussion forums, blogs, 

newsletter broadcasts, webchats and photo sharing. The process of running the site included, 

ideally, posting a case on the forum on a Sunday night, adding some resources or photos to the 

site, running a webchat mid-week, and answering questions on the forum during the week. 

The candidate maintained the role of central facilitator, co-ordinating the roster, sending out 

the weekly newsletter and acting as support for other facilitators. This role required an 

average of 3 hours per week.   

Access was via password, and users were identified by their full name. Data included website 

usage using Google analytics, Ning reporting and manual counts of total posts and manual 

review of website posts by the candidate. 

http://www.ning.com/
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Consent was obtained in keeping with the ethics approval granted by the university’s human 

research ethics committee.  

Results 

Overview 

Over the 26 weeks from January to July 2012, 28 of the 34 (82%) GPT1s enrolled in the VCoP. 

The case study results are presented in two sections. The first section describes the 

implementation of a VCoP for GP training, while the second section discusses its usefulness for 

GP training. In addition, the response rates of the surveys with their differing question types 

are presented in Table 1.  

Implementation Using the Health VCoP framework 

Step 1: Facilitation.  

“Facilitators promote engagement and maintain community standards” [14].  

In October 2011, following several studies demonstrating the ability, interest and access 

required to trial an online community for GP training, (CCCGPT) agreed to fund an 

implementation trial.  

The literature indicated that facilitation needs to be ongoing, and ideally done by a group that 

understands the participants [18]. Two GP trainers, the candidate and TC were the main 

facilitators; however, to avoid facilitator fatigue, a further group of three GP trainers was 

engaged. Facilitators had several planning meetings to develop a process and roster to support 

ConnectGPR.  

The use of active, clinically relevant facilitators was key to the success of the site as indicated 

by both pre- and post-intervention feedback.  In the pre-intervention survey all GPT1s agreed 
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that it was important that the network had formal facilitation (40/40, mean 3.88 on a 5-point 

scale, SD 0.91).  

The majority of post-intervention interviewees acknowledged the value of facilitation. There 

were a number of comments on facilitators being helpful and supportive, particularly by being 

personal in their responses, and being organised and useful.  

“I was really impressed… (the facilitators were) highlighting new points and always 

replying to questions that were asked, or acknowledging when people put new stuff up 

and that sort of thing. And then saying – replying but not just replying, personally 

replying but actually being really useful with professional guidelines and that sort of 

thing to guide you in the right direction”(GPT11). 

Another participant indicated that it was good to have a facilitator who was senior, so that 

there was feedback to prevent “chaos in the system… There should be an authority otherwise 

there is unlimited fighting”(GPT1). Regular, personal facilitation by a group of GP trainers, with 

a lead facilitator to co-ordinate the other facilitators, was an important factor in the success of 

ConnectGPR. 

Step 2: Champion and Support 

“The network needs to have an initial stakeholder champion, with stakeholder support” [14].  

The development of CONNECTGPR demonstrated the need for champions and stakeholder 

support. The initial studies resulted from a CCCGPT funding round that supported the 

exploratory studies on VCoPs to enhance GP training. As a result of these initial positive 

studies, the ‘champion’ (then candidate) was funded by CCCGPT for the intervention trial. 

While the candidate’s enthusiasm was important, stakeholder engagement was indispensable. 

In addition to funding, the support of the training organisation allowed access to the study 

population. The training organisation prioritised the study leading to good uptake amongst 
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GPT1s, provided promotional opportunities during normal GP training workshops and 

provided administrative support for email addresses and enrolment. By identifying the project 

as an official CCCGPT project, rather than simply a private offering, it also encouraged 

participation of facilitators.  

The importance of CCCGPT’s involvement was also supported by GPT1s. In the pre-

intervention survey, on a 5-point Likert item, GPT1s agreed that it was important that the 

network was formally sponsored by CCCGPT (40/40, mean 4.15, SD 1.00).  

In the interviews, one GPT1 commented that having CCCGPT engaged was important, as 

without its endorsement, GPT1s may not give projects serious consideration. In fact this GPT1 

was supportive of further integration, an opinion supported by the facilitator group at the end 

of the study. While receiving formal support from CCCGPT, the program was not a required 

component of the training program. Thus, it was seen as a good, but an optional educational 

activity. Further benefit may have been obtained if ConnectGPR had been officially recognised 

as contributing to training time. Leadership and stakeholder engagement were vital in this 

project.  

Step 3: Objectives and Goals 

“Clear objectives provide members with responsibilities and motivate them to contribute more 

actively” [14].  

In the pre-intervention survey GPT1s were asked to indicate their goals for participation in an 

online community. Participants ranked highly the goals of knowledge and professional support 

including help with exams, putting guidelines into practice, being more supported and 

becoming more confident. (Table 2) 
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Table 2: GPT1 rating of importance of outcomes from participation in an online community 

(5-point Likert scale, with 5 being very important) 

Item N=40 Minimum Maximum Mean Std Deviation 

Help trainees pass exams  3.00 5.00 4.48 0.60 

Feel more confident in 

medical skills 

 1.00 5.00 4.28 0.91 

Learn from colleagues how 

to put guidelines into 

practice 

 1.00 5.00 4.08 1.00 

Feel more supported in 

general practice 

 1.00 5.00 4.18 0.91 

Develop a broader network 

of colleagues 

 2.00 5.00 4.05 0.71 

Develop links with experts  2.00 5.00 4.18 0.75 

 

At the GPT1 orientation workshop, facilitators gave a short presentation on ConnectGPR, in 

which the goals of the site were outlined. The case study the candidate summarised the focus 

of the site for trainees, which was to improve connectedness, overcome isolation and provide 

support by improving knowledge sharing.  

During the first 6 months of GP training in CCCGPT, GTP1s worked through a curriculum of 15 

topics. These include practical topics such as billing, administration and consultation 

management, along with clinical topics such as cardiovascular medicine. These topics formed 

the basis of the knowledge sharing topics. A roster of topics was developed, running through 

the 15 topics over 26 weeks, divided between the 5 facilitators.  
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The ConnectGPR project established clear goals around knowledge sharing and improving 

connectedness. These goals were reflective of the goals expressed by GPT1s. A clear focus on 

these goals and on the curriculum made planning the roster simpler and helped to keep the 

site discussions focused.  

Step 4:  A Broad Church 

“Consider involving different, overlapping but not competing, professional groups, different 

organisations and external experts. However make sure the church is not too broad....”[14]. 

The ConnectGPR case study focussed on GPT1s on the grounds that this group needed the 

most help in the transition from hospital to community practice. In previous studies, junior 

trainees also seemed more receptive to an online community [12]. However, as all members 

were at the same training stage, their knowledge base was similar, which conflicts with the 

CoP ideal of having a range of knowledge levels to promote knowledge sharing. At the end of 

the intervention only 8 of  the 14 (57.1%) intervention GPT1 respondents felt that the VCoP 

had a sufficiently broad user base to maintain their interest.  GPT1s considered it most 

important to include supervisors in the online platform, followed by medical specialists, GPs 

and university academics. 

During the post-intervention interviews, GPT1s commented on potential benefits and areas of 

concern in having a broader community. For example, one GPT1 said that a broad community, 

including more urban-based subspecialties, would be useful when working in a rural area, 

particularly in guiding appropriate referrals and pre-referral ‘workups’: “down here in [rural 

town] it is mostly general surgery so anything more complicated, it’s a bit hard to decide what 

to do and where to send” (GPT19). Two other GPT1s were keen to have speciality colleagues 

online, but one had some concerns about allied health, citing lack of relevance and “because 
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of the breadth of information – it could get a bit out of control and overwhelm everything” 

(GPT11).  

A ‘broad church’ of users is desirable for an online GP training community. In the ConnectGPR 

study, the community was too narrow, focussing only on GPT1s. Involvement of more senior 

trainees, trainers and specialists would have been good, but not so broad as to be 

overwhelming. Some GPT1s said that including allied health might make the site too broad.   

Step 5: A Supportive environment 

“Health VCOPs should promote a supportive and positive culture that is both safe for members, 

and encouraging of participation”[14].  

The facilitators generated the majority of the content and provided most of the responses to 

the questions posted by participants. As a result of this level of facilitator involvement, 

participants were encouraged to post questions and comments or to respond again once a 

facilitator had replied. The tone of the site remained supportive and respectful throughout, 

with constructive and respectful engagements between GPT1s and between GPT1s and 

facilitators.  

In the post-intervention survey, GPT1s in the intervention group responded that facilitators 

were helpful in maintaining community standards (12/14, 85.7%) and in encouraging 

participation (10/14, 71.4%). Facilitators were also seen as being an important factor in 

encouraging ongoing use of the site (5/14, 35.7%), but were less important than the value of 

the content (8/14, 57.1%). The majority of GPT1s (11/14, 78.6%) also agreed that the culture 

of ConnectGPR was supportive.  

ConnectGPR provided a supportive environment, with facilitators maintaining community 

standards and encouraging participation. GPT1s were also supportive of each other, 
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maintaining a respectful tone throughout the study. Whilst this encouraged participation, the 

value of the content was the primary motivator. 

Step 6: Measurement Benchmarking and Feedback 

“Health VCoPs should consider measurement as a factor in their design, including 

benchmarking and feedback” [14].  

Regular feedback to the participants from the main facilitator was vital in encouraging site 

usage. This feedback primarily consisted of a weekly newsletter with activity on the site, site 

usage, useful comments, cases and upcoming webchats. The majority of usage was centrally 

driven, by facilitators and the newsletter, with site usage data demonstrating a peak of logins 

each week on the day of the webchat and newsletter, with limited activity in between (as 

shown in Figure 1). 

Figure 1: Google analytics results for ConnectGPR logins over 26 weeks. 

 

Three GPT1s on the ConnectGPR forum posted that getting feedback through knowledge 

sharing with their colleagues and educators was important; in essence, the feedback 

effectively benchmarked their approach with that of their colleagues. One interviewee said: “It 

allows us to know what other trainees are doing, so that we learn from each other and from 

our educators” (GP12). 
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In the post-intervention survey, the majority of users (8/13, 62%) stated that the network had 

helped them to benchmark their knowledge against their peers. In the interviews, one 

overseas-trained GPT1 described how valuable feedback can be in guiding learning, 

particularly in the absence of a specific guideline for a local situation. In such situations sharing 

knowledge and receiving feedback can assist the learner to determine whether they are on the 

right track. “It looks like you are sitting in an isolated place…Once you can share your 

knowledge then you can understand why you are in the right track because Connect GPR this 

thing we use to discuss cases and topics all the time.” (GPT1) 

Another user noted that participating in a forum, or even reading other people’s forum 

discussions, can be like speaking with a senior doctor and could help when it is hard to attend 

a face-to-face workshop. “If you can participate in the forum it’s almost like you are talking to 

a senior. And if you can’t do that, still you can see the archive readings……it can be a good way 

of communicating, other than physically attending a workshop.”(GPT8) 

Finally, one expert facilitator commented that it would be good to have more feedback on the 

material they had supplied for the site to make sure that the materials provided were 

adequate.  

 ConnectGPR activity was primarily driven by a centrally generated newsletter which 

summarised activity on the site, with links to resources and feedback on usage of parts of the 

site. Viewing comments by other participants was a way for users to benchmark their own 

knowledge, particularly around applying that knowledge in a clinical situation. 

Step 7: Technology and Community  

“Online CoPs should ensure ease of use and access, along with asynchronous communication. 

Other options including chat and meetings can also be considered, along with the need for 

training. Communities are more likely to share knowledge when there is a mixture of online and 
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face-to-face meetings, members self select, and both passive and active users are 

encouraged.”[14]. 

While all GPT1s were offered enrolment, enrolment was voluntary, thereby allowing self-

selection. The initial launch and some follow-up occurred face-to face, but the remainder of 

the interactions were online.  

In the pre-intervention survey there was no significant difference in GPT1’s mean responses in 

terms of preferring to build trust online or through face-to-face interactions (sig=0.46).  

However, in the post-intervention survey, participants on ConnectGPR indicated they primarily 

built their trust through online interactions (see Table 3). 

Table 3: ConnectGPR GPT1 preferences for building trust with other users 

 Disagree Neither Agree 

 n % n % N % 

Online interactions with members 0 0 4 28.6 10 71.4 

Through prior knowledge of the  members 2 14.3 3 21.4 9 64.3 

Face-to-face meetings 1 7.1 5 35.7 8 57.1 

 

In terms of the webtools that were offered, GPT1s found document sharing (11/13, 84.6%) and 

discussion (10/13, 76.9%) the most useful; however, the majority of participants found all 

items useful.  

Finally, GPT1s mostly felt that adequate training was provided (10/13,76.9%) and that the site 

was easy to use (11/13,84.6%). 

In the interviews, GPT1s rated forums, resource sharing and photos of skin lesions the most 

useful. One GPT1 believed that GPT1s needed more training on skin lesions thus the photo 
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section helped provide insights, while another found the forum format helpful “because you’re 

getting first hand information from the very experienced medical supervisor, medical 

educators” (GPT8). 

While a small group used the webchats regularly, “I attend every week” (GPT1), most users 

commented that webchat had barriers related to data entry and typing speed. However, 

participants found that email links in newsletter reminders were a useful reminder and easy to 

use: “it comes to my personal email and it’s easy to click” (GPT18). 

GPT1s interacted differently during the course of the study. Some used the live webchat, or 

posted on the forum, while others found benefit from passive interaction as well, even if they 

did not have time to take part in the interaction. One GPT1 commented that she did not 

always have time during the day, but “but when I would go back and read all the things that 

had been discussed it was very helpful (GPT19). This flexible approach with a range of options 

was important in engaging a range of users. The majority of GPT1s also placed a high value on 

the day release workshops, reinforcing that whilst online tools are useful, they work with, 

rather than replace, face-to-face opportunities. 

A number of barriers mentioned by interviewees including comments about technology, most 

often about the webchat facility which was seen as slow and reliant on fast typing. Participants 

indicated that additional training may have helped some of the presenters who were 

unfamiliar with the technology and of what was expected of them. 

However, the barrier mentioned by almost all participants was time. This included allocating 

time, as well as finding a time-slot that suited everyone, as it competed with personal time, 

“I’ve got to use that hour for myself” (GPT3), and patient contact time, “If you make it the 

evening, by 6 o’clock we have to go to the hospital and see the patient.” (GPT18)  
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Several GPT1s and a medical educator commented that more users would make the 

community more useful. This included the comment that with few active participants there is 

less activity. 

“I think there we’re only a fixed number of people active participants (on ConnectGPR). I don’t 

know if it’s again lack of time or lack of interest. With the nature of the programs it’s very 

useful but unless someone shows and interest and participates then that person can’t get a 

real taste of it because to start with there are less participants there.”(GPT8) 

One educator also questioned the value of expending educator effort on a webchat if only a 

small number of GPT1s participated. One suggestion for improving the uptake was by having 

webinars to overcome the webchat barriers:  

 “I think it would need to grow numbers wise and I think the format needs to change….a 

webinar would be ideal because you’ve got the option to speak as well as type and then you’ve 

got the option for some visual capacity there as well.”(GP Educator) 

GPT1s found a range of social media tools on the site useful, but suggested that webinars 

rather than chat would be desirable in future studies. Time is a common barrier to usage, but a 

larger user base and more training may help uptake. Finally, whilst theoretically trust is built 

better with a mixture of online and face-to-face meetings, trust can be built primarily online, 

which may have benefit for GPT1s that cannot attend face-to-face workshops.  

Usefulness of a VCoP for GP Training 

Overview 

ConnectGPR was set up using the 7-step framework for VCoPs. The previous section described 

the usefulness of the framework in implementing a VCoP. The following section discusses the 



136 
 

usefulness of the VCoP for GP training. It focuses on ConnectGPR’s two goals of knowledge 

sharing and overcoming professional isolation. 

Goal 1: Knowledge Sharing 

ConnectGPR had 28 enrolments (28/34, 82%). During the 26-week study period, knowledge 

was shared via webchats, forums, photo postings, videos and shared resources. The site 

averaged 38 unique visitors each week. Visitors were measured by a login from a unique 

computer or device IDs rather than by a unique user login, so actual users per week was likely 

lower. There was an average of 4.4 page views per visit and a total of 4377 page views. Page 

views were recorded as a single view of that page by a user, but a single user could generate 

multiple views by revisiting the page.  

Discussions took place around the clinical and practical topics in the GPT1 curriculum, including 

discussions related to interpretation of guidelines and the cultural context of medical care. 

This review of the cultural context of medical care occurred particularly with overseas trained 

doctors during the webchats, giving these trainees the opportunity to discuss how their 

medical knowledge can be applied in the Australian setting.   

There were 18 webchats over the 26-week intervention (see Table 4). Full text logs of these 

were produced from the webchat software and posted onto the forums. There were between 

1 and 5 GPT1 attendees per week (mean 3), and 1 and 4 moderators (mean  2).  

A number of GPT1s benefitted from discussions via webchat. In the webchat logs, one GPT1 

started the diabetes lifestyle modification discussion with: “This is my daily nightmare” but 

finished with “I will try this”(GPT10). Another GPT1 noted the usefulness of webchats, despite 

the challenge of finding time, by saying, “Time is a question (always), but what better option 

have we than this (the webchats)?”(GPT1). 

 



137 
 

Table 4: Use of different aspects of ConnectGPR 

 Number       Replies Views 

 n  n mean N mean 

Forums -16 Categories 58  79 1.4(0-12) 1085 18.4 (4-67) 

Content resources 19    177 9.8 

Videos (humorous) 4    58 13 

Photos 8    123 13.7 

Webchats 18      

 

Photos of skin conditions were a popular trigger for using the site, gaining high views and 

multiple comments. The most popular item was a photo of erythema multiforme, with 68 

views and 2 comments. Another topic with significant interactivity was a paediatrician hosting 

‘Ask an Expert’ with 67 views and 12 comments.  

 One of the forum topics on the site asked for feedback on the value of the site itself and 

whether it should continue.  The posts were all positive, the most comprehensive one 

providing good insight into the value of an online community in improving knowledge sharing, 

overcoming isolation and providing support:  

“I think it should continue. It allows us to know what other trainees are doing, so that 

we learn from each other and from our educators. It makes me feel connected to my 

peers, not isolated in one practice. The links are very useful. It makes me feel supported 

if I have any questions or difficult cases, I know I will always get a reply from someone” 

(GPT9). 

In the post-implementation survey, intervention GPT1s responded that they interacted with 

ConnectGPR, including reading the newsletter, most commonly once or twice a week, followed 
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by fortnightly and less than monthly (see Figure 2). Site usage statistics at the end of the 

implementation were similar, showing that of the 28 GPT1s, 6 (21.4%) had logged in during the 

last week, 5 within the past 2 weeks (17.9%), 3 within the past month (10.7%), 6 within the 

past 2 months (21.4%), 3 within the past 3 months (10.7%) and 5 had not logged for more than 

three months.  

Figure 2.  Frequency of use of ConnectGPR 

 

In the post-implementation interviews, most participants commented on the benefits of 

knowledge sharing using ConnectGPR. These included comments on the benefit of sharing 

knowledge and getting feedback from colleagues, supervisors and experts. One GPT1 

commented that if they had any difficult cases “We usually put [it] in (ConnectGPR) and then 

usually the educators give us the feedback answer” (GPT8). Another noted that feedback was 

important as “When you get the feedback you’ll improve your knowledge and skill so in that 

sense I found Connect GPR that’s one of the interesting websites” (GPT1). 

One interviewee did not use the site, but instead described a functioning community of 

practice, with a range of learners providing views on a topic, within his own practice “(There is 

a) range of people in the practice so I do get different viewpoints about issues” (GPT3).  
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Another GPT1 also had excellent in-practice support, but acknowledged the benefits of other 

avenues of support, including other GPT1s and “also through the website (ConnectGPR)” 

(GPT11).  

To investigate which topics were perceived to be of most importance, and whether ‘knowing’ 

and ‘implementing’ was perceived as different, supervisors and GPT1s were asked in the pre-

implementation survey about their perceptions of how much GPT1s needed help knowing, or 

implementing, the 15 GP Start medical topics (Appendix 2). There was no difference between 

GPT1s and supervisors in their mean scores for ‘need for knowledge’ or ‘need for 

implementation’ across 15 topics. There was only one significant difference in ranking 

between the groups for specific topics. GPT1s rated the need for cardiovascular knowledge 

more highly than supervisors (t 2.054, df=35.4, sig 0.047, mean difference 0.523, CI 0.0064-

1.04). Of the five highest ranked topics for both groups, four contained significant ‘practice’ as 

opposed to pure ‘knowledge’ components, namely work injury consultations, administration, 

consultation management and fitness to drive.  

There was also no significant difference between the mean score for all ‘knowledge’ questions 

pre- and post- implementation for registrars. 

GPT1s found ConnectGPR useful for knowledge sharing, but there was no measurable 

difference on total knowledge scores. Photos, forums and webchats all provided benefit and 

the knowledge that someone would respond to a query was important. Support around 

practical rather than pure medical topics was identified as a learning need for trainees.  

Goal 2: Overcoming Isolation/Providing support 

To assess the need for support, GPT1s were asked about isolation pre-implementation and 

post-implementation. On the modified UCLA loneliness scale [16], there were no differences 

pre- or post-implementation within or between the implementation and non-implementation 
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GPT1 groups.  However, when asked about the practical outcomes for them of using 

ConnectGPR, nearly all respondents reported that they felt more supported in their general 

practice (13/14, 92.9%), an indication that professional isolation may have been reduced 

through ConnectGPR (see Table 5).  

Table 5.  Practical outcomes of Connect GPR for post pilot intervention GPT1s 

Outcome Disagree Neither Agree 

 n % n % n % 

Feel more supported in general practice 0 0 1 7.1 13 92.9 

Learn from colleagues how to put guidelines into 

practice 

0 0 3 21.4 11 78.6 

Develop a broader network of colleagues 0 0 3 21.4 11 78.6 

Feel more connected with my colleagues 0 0 3 21.4 11 78.6 

More confident in medical skills 0 0 5 35.7 9 64.3 

 

In the post-implementation interviews, a number of GPT1s mentioned isolation, though not all 

experienced it. Structural, social and professional isolation were all mentioned during the 

interviews. Structural isolation was noted: “being a GP is a lot more isolating I guess than 

working in the hospital system and that was something I really realised (GPT11). Structural 

isolation is due to the nature of general practice, for example “The fact that you’re not on a 

team” (GPT11). In general practice, practitioners often work asynchronously, with a single 

patient in front of them and when they exit their room they often find that their colleague’s 

door is closed. One GPT1 commented on this as a trigger for loneliness: “When you start in 

general practice you’re quite isolated, even from the people in your own practice because you 

can get quite busy and you can get almost sometimes I almost feel like you feel lonely because 

you’ve got to see the next patient and the next patient”(GPT3). 
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Social isolation can be described as a kind of loneliness [4] and in the case of this GPT1, the 

isolation was overcome not by having more professional support, but by finding opportunities 

to socialise.   “(You need to) get out and talk to your colleagues or have lunch with a friend 

because it can feel pretty insular at the end of the day”(GPT3). Another just felt that, despite 

an excellent clinical rural experience, it was socially isolating because “There’s no kind of more 

middle class around my age so that was a bit different…”(GPT11). 

Professional isolation is also associated with a lack of professional networking and knowledge 

sharing opportunities. Although it is more commonly associated with rural terms, it can be 

found in any practice in which the interaction with colleagues is limited. One doctor was more 

isolated in her second term, which was urban, than her country term.  “If I started my training 

in this particular practice I would probably hate the GP role. Because today it’s only me in the 

whole building”(GPT9). 

In terms of protective factors for isolation, several GPT1s noted that whilst GP training is 

isolating at times, the online network provided support. One GPT1 found the weekly chat 

particularly supportive and felt that it helped him overcome any isolation. “I found this 

Connect GPR every Wednesday (and) GP training professionally is a bit challenging because 

you are totally isolated. If you have this facility like weekly chat or weekly seminar, 

communication, so you can overcome that isolation”(GPT1). 

Several GPT1s commented on the benefits of sharing knowledge in overcoming isolation and 

building connectedness. One GPT1 described seeing a photo that another GPT1 had posted, 

seeing the same thing and using the lessons learnt online to assist in a consultation, which in 

turn reduced isolation. “They would post some pictures and you might see something similar 2 

days later and you say, OK we talked, other people suggested we do this about those things, 

maybe I should do those things. In that way it was good to connect and you don’t feel as 

isolated in your rooms”(GPT19). Another GPT1 noted that in such a big training region, it is 
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harder to physically meet on a regular basis but the internet can facilitate regular 

communication.  “(Regarding ConnectGPR)….physically we are quite isolated from each other 

because CCCGPT covers such a big area so we can’t really see each other every day but I think 

we can communicate still if we want on the internet”(GPT12). 

Trainees commonly described aspects of isolation during their training. ConnectGPR helped 

trainees feel more connected by using technology to overcome some of the barriers to 

knowledge sharing.  

 Discussion 

Principle Findings 

Overall, ConnectGPR was judged to be useful by those who tried it.  We also found that the 7-

step framework for implementation of an online community [14] was appropriate and 

facilitated the implementation and evaluation of the intervention. Data from the survey and 

the discussion forum indicated that ConnectGPR was useful for knowledge sharing and 

providing support to GPT1s who used it. However, there was no difference between the 

implementation and non-implementation groups on the modified UCLA Loneliness scale [19]. 

Given the positive feedback from interviews, usage and the survey, it is possible that the 

modified UCLA Loneliness scale [16] was not an appropriate tool. In particular, the words 

loneliness and isolation may be pejorative; thus future surveys should consider focusing more 

on the concepts of connectedness and support. This contradiction of findings was most 

obvious in the interview data in which several GPT1s denied any isolation or loneliness initially, 

but then went on to describe the isolation that they had experienced. Another explanation of 

these results is that whilst there was a group of users that found ConnectGPR useful, the group 

was over-represented in the interviews and the impact on the overall group may have been 

limited. Only 50% of participants on ConnectGPR used the site more than monthly and it could 

be argued that higher usage should correlate with higher connectedness, and yet one of the 
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interviewees who was an intermittent user was one of the most supportive of the site. Larger 

studies need to examine any actual effect sizes.  

The isolation experienced by a number of intervention GPT1s supports previous findings about 

structural, social and geographic isolation. The isolation may be transitory or mild in some 

cases, but in other cases it can affect decisions about rural versus urban work [1]. This was 

described well by one GPT1 who, despite an excellent rural clinical term, felt much happier and 

more confident once she returned to her urban environment. In other cases, despite good 

clinical and social structures, GPT1s still experienced the structural isolation that comes with 

the general practice environment of closed consultations with a single patient and doctor. 

These findings suggest that more needs to be done to understand the severity and prevalence 

of these experiences, and how they can be addressed for both trainees and general 

practitioners, as a happier and more connected workforce is more likely to attract and retain 

graduates, especially in rural areas. 

Limitations 

There are several limitations to this study. Concerning the technology choice and educational 

outcomes, NING was a simple and easy-to-use online community platform, however this 

simplicity had a number of limitations in terms of evaluating the learning impact. These 

included limited reporting, no inbuilt educational tools, such as pre and post assessment, and 

limited learner engagement tools such as page prediction. Further intervention studies could 

engage more rigorous learning evaluation tools into their communities. In addition, whilst 

some knowledge sharing took place, actual changes in competency were not assessed. Larger 

experimental trials are needed to demonstrate this. Another limitation is that, as noted in the 

discussion section, active users were over represented in the interview section, which could 

over represent positive responses. Although one passive user was interviewed, there was no 

response to requests for interviews from other passive users. In addition, whilst some 
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outcome data were collected, such as isolation and knowledge scores pre and post 

implementation, none of the changes were significant. This may be due to survey design 

limitations or small numbers, or problems with the implementation itself. Larger experimental 

trials are needed. Other limitations that may affect the external validity are that this is a single 

case study of an implementation or a VCoP in regional Australia and that the candidate was 

one of the lead facilitators 

Conclusions 

Overcoming isolation and improving connectedness through an online knowledge sharing 

community shows promise in GP training [12, 13]. Intervention GPT1s described a good 

experience with forums, document and photo sharing, newsletters and chats. However, there 

were barriers to usage. Firstly, a number of participants described problems with using chats 

as a method of communication. Despite this, the users of chats rated the overall experience 

positively, and the feedback about the site as a whole was that it was easy to use. In response 

to this, it is suggested that webinars would be a more appropriate tool in the future. 

The second barrier to usage was time. This is in keeping with the feedback from exploratory 

studies on intention to use [12,13] and in keeping with other studies on information 

technology usage [20]. Previous studies have described users overcoming barriers if perceived 

usefulness was high; a number of participants in this case study demonstrated this by using 

the site despite having concerns [11,20]. This reinforces the importance of the value of the 

content and experience delivered in a VCoP.  

Another positive feature of the online community was the trust that was built amongst 

participants. Previous studies and the responses of the control GPT1 group supported the 

concept that trust can be built through a mixture of face-to-face and online training [14,15]. In 

this study, the face-to-face workshops were highly valued in their own right. However, the 

trust between participants was largely built online. This provides some evidence that whilst 
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face-to-face workshops are a valuable experience, online knowledge sharing and trust building 

can occur regardless of whether participants are connecting face-to-face. This has implications 

for the delivery of course material, particularly in regional areas, and supports improved virtual 

workshop interaction, for example by webinars.  

Knowledge sharing is also most effective where there is a knowledge gradient amongst a range 

of users. This case study noted that the user base could be broader, including more trainees, 

supervisors, specialists and even allied health professionals, along with a larger number of 

participants overall. Two further aspects of knowledge sharing were noted in this case study, 

which together have implications for training delivery. First, there was a mismatch between 

GPT1 and trainer perceptions of knowledge topics, for example, cardiovascular medicine, in 

which supervisors underrated the support that GPT1s felt they needed. However, there was 

agreement between the groups that more ‘practice-based’ topics, such as administration and 

work-injury management, needed more attention during the training program. Second, while 

medical knowledge sharing was the goal of the site, at least one overseas trained doctor 

commented on the value of the cultural interpretation that came through during discussions. 

Taken together, these results provide some evidence that there needs to be greater alignment 

of expectation and curriculum between GPT1s and supervisors. These findings also support the 

notion of ‘masters and apprentices’ sharing the practice of medicine, which is the premise of a 

CoP, whereby apprentices are helped to understand the finer details inherent in the 

administrative side of medicine in a busy clinical practice. Lastly, these VCoPs may have 

specific advantages for assisting overseas trained doctors as they interpret their medical 

knowledge in an Australian context.  
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Appendix 1: Coast City Country GP Training Region Map 
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Appendix 2: Knowledge and Implementation Needs of GPT1s, ranked by GPT1s and supervisors. 

GPT1 Rankings N Mean SD  Rank Supervisor rankings N Mean SD Rank 

Knowledge: Work injury 
consultations 40 4.5 0.68  1 Knowledge: Administration 22 4.5 0.91 1 

Knowledge: Fitness to Drive 40 4.45 0.68  2 Implementation: Administration 22 4.5 0.6 2 

Knowledge: Administration 40 4.43 0.71  3 Implementation: Mental Health 22 4.4 0.5 3 

Implementation: Administration 40 4.43 0.71  4 Implementation: Work injury consultations 22 4.41 0.5 4 

Knowledge: Mental Health 40 4.35 0.86  5 Knowledge: Managing Consultations 22 4.31 0.89 5 

Knowledge: Diabetes 40 4.33 0.66  6 Knowledge: Mental Health 22 4.31 0.89 6 

Implementation: Mental Health 40 4.33 0.92  7 Implementation: Fitness to Drive 22 4.32 0.57 7 

Implementation: Work injury 
consults 40 4.3 0.91  8 Knowledge: The Elderly patient 22 4.27 0.88 8 

Knowledge: Cardiovascular care 40 4.25 0.81  9 Knowledge: Women’s Health 22 4.27 0.88 9 

Knowledge: Paediatric care 40 4.25 0.74  10 Knowledge: Work injury consultations 22 4.27 0.93 10 

Knowledge: The Elderly patient 40 4.25 0.67  11 Implementation: The Elderly patient 22 4.27 0.63 11 

Implementation: Fitness to Drive 40 4.25 0.9  12 Knowledge: Fitness to Drive 22 4.23 0.92 12 

Knowledge: Asthma 40 4.23 0.8  13 Implementation: Managing Consultations  22 4.23 0.69 13 

Knowledge: Women’s Health 40 4.2 0.85  14 Implementation: Diabetes 22 4.18 0.5 14 

Knowledge: Lethargy 40 4.2 0.76  15 Implementation: Women’s Health 22 4.18 0.59 15 

Knowledge: Men’s Health 40 4.18 1.01  16 Implementation: Men’s Health 22 4.18 0.66 16 

Implementation: Asthma 40 4.18 0.81  17 Knowledge: Men’s Health 22 4.14 0.83 17 
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Implementation: Diabetes 40 4.15 0.8  18 Implementation: Paediatric care 22 4.09 0.81 18 

Implementation: Men’s Health 40 4.1 0.98  19 Knowledge: Diabetes 22 4.05 0.9 19 

Implementation: Cardiovascular care 40 4.05 0.93  20 Implementation: Asthma 22 4.05 0.72 20 

Knowledge: Headaches 40 4.03 0.89  21 Implementation: Headache 22 4.05 0.58 21 

Implementation: Lethargy 40 4.03 0.97  22 Knowledge: Paediatric care 22 4 0.87 22 

Knowledge: Managing Consultations 40 4 0.93  23 Implementation: Lethargy 22 4 0.62 23 

Implementation: Paediatric care 40 4 0.99  24 Knowledge: Lethargy 22 3.95 0.84 24 

Implementation: Managing 
Consulttations 40 3.98 0.97  25 Knowledge: Headaches 22 3.91 0.97 25 

Implementation: Elderly patient 40 3.98 0.92  26 Knowledge: Asthma 22 3.86 0.94 26 

Implementation: Headache 40 3.98 1.02  27 Implementation: Cardiovascular care 22 3.86 0.71 27 

Implementation: Women’s Health 40 3.95 1.02  28 Knowledge: Cardiovascular care 22 3.73 1.03 28 
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Chapter 7: Discussion 

Research aims 

This thesis examined the potential role of Virtual Communities of Practice in General Practice 

training in reducing professional isolation and improving knowledge sharing.  

The research questions were as follows. 

Research Question 1: What evidence exists in the academic literature for VCoPs in GP training? 

Research Question 2: Are VCoPs for GP training acceptable to GP registrars and supervisors? 

Research Question 3: How would a VCoP for GP training be designed and implemented? 

Research Question 4: Does a VCoP for GP training have benefits for registrars and supervisors 

in overcoming professional isolation and improving knowledge sharing? 

Research findings 

Research Question 1:  What evidence exists in the academic literature for VCoPs in GP 

training? 

The extensive literature search conducted for this thesis identified that there is currently no 

international literature on virtual communities of practice in general practice training. 

However, there is systematic review evidence for the usefulness of virtual communities of 

practice in the business literature [1]; many studies in the education literature [2-4]; and a 

number of studies, but mainly qualitative, in the wider health literature [5-12]. There is also 

evidence that general practice training can be isolating, particularly in rural locations, with 

barriers to knowledge sharing including geographic isolation and the structure of general 

practice [13, 14].  
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To inform the rest of the thesis, the literature was used to develop a framework for 

implementing VCoPs in health, and in particular general practice training. This framework, the 

Health VCoP framework, comprised seven steps; 1) organising facilitation; 2) finding a 

champion and engaging stakeholders; 3) establishing clear goals; 4) involving a broad church of 

participants; 5) creating a supportive environment; 6) including measurement, benchmarking 

and feedback in the design; and 7) technology and community factors such as users self-

selecting.  This framework was used and assessed through the course of the thesis to establish 

its validity and applicability to general practice training, particularly in relation to Research 

Question 3: “How would such a VCoP be designed and implemented?”. 

Research Question 2: Is a VCoP for GP training acceptable to GP registrars and supervisors? 

The studies reported in Chapters 3 and 4 used survey and interview methods to examine the 

experiences and expectations of registrars and supervisors towards online communities. These 

studies demonstrated that registrars, and to a lesser extent supervisors, had the ability, 

interest and technical access to use a VCoP. The main barriers were time and privacy, and the 

main driver was a perception of usefulness (a driver that was also confirmed in the survey 

study of Chapter 5). The further findings related to privacy were that the most acceptable 

VCoP for training would be a private, rather than public, online network.  

Time as a barrier was discussed in Chapter 3, where it was noted in the literature that if there 

is a high enough perception of usefulness, then users overcome barriers such as time [15]. In 

Chapter 6, participants in the ConnectGPR case study used the online community despite 

barriers of time, however it was proposed that if participation in a VCoP for GP training 

accrued towards training time and was thus an official resource, rather than an ‘extra’, then 

usage would improve. This fits with Step 2 of the Health VCoP Framework, in which 
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stakeholder support is an important factor in success. In the example of ConnectGPR, support 

from the main stakeholder, the GP regional training provider, could be demonstrated by 

accrediting time spent on ConnectGPR, thus embedding it into the training program and 

driving usage.  

Research Question 3: How would a VCoP for GP training be designed and implemented? 

By the end of the current studies, it appeared that the Health VCoP framework developed in 

the literature review in Chapter 2 was a useful guide when designing and implementing a VCoP 

for GP training. However, there were some key points of clarification that became apparent.  

These included using a group of facilitators rather than one facilitator to avoid burnout; 

realising that trust can be built online; understanding that high quality content is an important 

driver of uptake; and, finally, recommending that webinars would be preferable to webchats. 

In addition, the knowledge needs and (perceptions of need) of different groups must be 

addressed to facilitate perceptions of usefulness. To fully answer the research question of how 

such a VCoP should be designed and implemented, the steps of the Health VCoP framework 

and their evolution over the course of the studies are discussed below. 

 

Health VCoP Framework Step 1: Facilitation. Facilitators promote and maintain community 

standards 

In the reviewed literature, the titles ‘facilitator’ and ‘moderator’ were used quite 

interchangeably; and the role of the ‘leader’ was seen as separate to both of these. The 

facilitator or moderator was seen as the person providing ongoing support and promoting 

collaboration online, but the leader was the champion of the network, potentially not involved 

in the day-to-day running of the site, but providing support from the stakeholder.  
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The value of facilitation was also seen as controversial in the literature, with some studies 

suggesting that these sites can become self-sustaining, with no need for ongoing active 

facilitation[6], while others suggested that ongoing facilitation was of value [7]. 

Over the course of the studies presented in this thesis, it became apparent that facilitation was 

not only important, but essential. Furthermore, whilst ConnectGPR has now continued as a 

training resource, when there has been no facilitation there has been no activity.  

It also became apparent that facilitation is a time consuming job and that facilitators need to 

be adequately supported.  Without support, facilitators tend to become tired and stop 

engaging in the network, a finding noted in the literature [7]. As some of the respondents 

noted in Chapter 5, one useful approach is to share the load amongst several facilitators. From 

the ConnectGPR experience reported in Chapter 6, another proposed method for supporting 

the network is to provide administrative support to the facilitators. A large proportion of the 

centrally driven activity for ConnectGPR was created by administrative activities; for example 

preparing a newsletter, sending out invitations to web events (either chats or webinars) and 

coordinating a roster amongst the facilitators.  

In the case study in Chapter 6, the facilitators were all GP supervisors. These facilitators were 

co-ordinated by a ‘lead facilitator’, the candidate. The facilitators were assisted with content 

by topic experts, such as a paediatrician and diabetes educator. In contrast to this, in Chapter 

5, respondents identified topic experts as the ideal facilitators, followed by administrators 

from the GP training provider.  

One conclusion is that there are two roles to be played under facilitation which, in the context 

of a GP training network, could be played by different people. Firstly, there is facilitation that 

requires medical knowledge. Most of this could be done by GP supervisors or medical 

educators. This facilitation role answers questions, runs web events (chats or ideally webinars), 
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posts new content, encourages participation by asking appropriate questions, maintains 

community standards and models appropriate, supportive behaviour. This knowledge 

facilitator role would ideally be performed by several people on a roster covering, for example, 

a week at a time, rather than a single supervisor. Secondly, there is the requirement for an 

administrative facilitator. This could be performed by someone with technical and 

administrative knowledge, rather than medical knowledge. The role of this person would be to 

produce a roster of facilitators, send out a newsletter of upcoming events and recent site 

activity and also co-ordinate external topic experts. Although some software can now produce 

an automated ‘bundle’ of site activity to users, someone still needs to produce some summary 

information or, at the least, be in charge of event invitations if webinars or webchats are a 

regular feature of the site.  

Thus Step 1 “Facilitation” could have the categories of knowledge facilitation and 

administrative facilitation. Two other aspects of co-ordination are covered in other steps: 

Champion in Step 2 and Topic experts in Step 4. 

 

Health VCoP Framework Step 2: Champion and Support. The network needs to have an initial 

stakeholder champion, with stakeholder support.   

Involvement of the chief stakeholder - the GP training provider - was shown to be important in 

Chapters 5 and 6, with respondents rating the involvement of CCCGPT as important. Chapter 6 

also concluded that having the education as a formally recognised component rather than an 

optional one may have helped with uptake. However, leading on from Step 1, perhaps the 

most important role that needs to be clarified is that of the champion. Step 1 provides 

knowledge and administrative facilitation. Step 2 describes the need for an initial champion 

and then ongoing stakeholder ‘support’. However, just as there was some controversy over 
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facilitation, with some authors saying that the network needed initial facilitation and then it 

would become self-sustaining [6] as opposed to ongoing facilitation [7], the same may well be 

true for the champion role.   

It is important for the network to have an initial champion to seed the idea, work with the 

stakeholder/s, have a vision and start the project. After that there is a need for the facilitation 

roles that have been described in Step 1. However, over the course of the case study and then 

the ongoing management of ConnectGPR in the training provider, it became apparent that the 

network still needed a champion, a key driver, someone to ‘own’ and be responsible for 

implementing and sustaining the network. One suggestion is that this person may be one of 

the facilitators, in effect the ‘lead facilitator’. This person is entrusted with an overall view of 

the network, encouraging the other facilitators, liaising with the administrative support and 

the training provider. Perhaps this role could also be fulfilled by a medical educator or director 

of training within the training provider who does not provide an active facilitation role, 

however it probably requires someone with practical knowledge of the network to effectively 

project mange it.  

In summary, Step 2 could be adjusted to be “The network needs an ongoing champion” 

 

Health VCoP Framework Step 3: Objectives and Goals. Clear objectives provide members with 

responsibilities and motivates them to contribute more actively. 

The key findings in this step over the course of the research related to whether goals needed 

to be specific, how specific goals needed to be, the importance of perceived usefulness and 

the value of high quality content. In the literature review (Chapter 2), there was debate about 

the value of very specific goals, such as specialised goals for each component of an engine in 

the car manufacturing industry [1], compared with broader objectives such as ‘improving 
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knowledge sharing’ in a specialised area such as midwifery [9]. From the current research it 

appears that the main driver of uptake of a VCoP for GP training is that it is perceived as 

useful, rather than focussing on a single area such as helping registrars to pass exams. This 

concept of usefulness was established in Chapters 3 and 5 and, as was discussed in those 

chapters, this fits with the Technology Acceptance Model [17] in which usefulness is an 

important driver. Furthermore, Chapter 5 established the importance of content as an 

important driver of uptake. It is likely that high value content improves the perception of 

usefulness, although this was not demonstrated in the current studies. Finally, in Chapter 6, 

the goals for the community were clear, but broad, in that the focus was on knowledge sharing 

and overcoming isolation/improving connectedness, although the focus of the knowledge 

sharing was quite specifically around a roster of topics from the GP Start curriculum.  

The findings from the current research support a network that is perceived as useful, 

supported by high quality content and with broad goals of knowledge sharing and improving 

connectedness and overcoming isolation, with the knowledge sharing covering some specific 

topics.  One suggestion is that the topics are centrally produced by the training provider, 

matching back to the training curriculum. In this way, learning would be matched to 

curriculum needs and could be formally accredited as part of the training program. 

 

Health VCoP Framework Step 4: A Broad Church. Consider involving overlapping, but not 

competing, professional groups and experts. However, make sure the church is not too broad.   

The main findings in this area were that in a VCoP for GP training, the implementation team 

should consider involving all registrars within a GP training provider, along with GP supervisors. 

However there are some areas that are still unclear. For example, it is not known whether 

there is value in having registrars communicating between training providers, as registrars said 
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that they were interested in having their own training provider’s registrars on the network 

and, to a lesser extent, other registrars. From the literature, virtual communities of practice 

can be more effective if they combine online and face-to-face experiences [6, 11, 18], and it is 

likely that registrars have more face-to-face contact with their own training provider rather 

than other training providers. Therefore, it may be more beneficial to have VCoPs covering a 

single training provider, but more research is needed to confirm this. There is similar lack of 

evidence concerning the involvement of supervisors, other than that they are less interested in 

participation than registrars. Supervisor involvement was minimal in these current studies. 

Whilst there was some supervisor comment in Chapter 4 that some private supervisor spaces 

would be ideal, there needs to be further work on how supervisors could be integrated into 

such a network, other than solely as facilitators. Finally, the ConnectGPR case study in Chapter 

6 suggests that involvement of specialists and other topic experts for ‘content’ sessions is 

useful, but the value and practicality of their ongoing involvement, and the involvement of 

other groups such as allied health, remains unclear.  

 

Health VCoP Framework Step 5: A supportive environment. Health VCoPs should promote a 

supportive and positive culture that is both safe for members and encouraging of participation. 

There was no controversy about a supportive environment being beneficial. However, one 

area to be clarified is whether this is an important enough area to warrant a whole ‘step’, or 

whether in a VCoP Health Framework, it could be absorbed into one of the functions of 

facilitators. One suggestion is that step 5 is removed and Step 1 becomes: ‘Facilitators promote 

engagement, maintain community standards and encourage a supportive and positive culture 

that is safe for members and encourages participation’.  
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Health VCoP Framework Step 6: Measurement, Benchmarking and Feedback. Health VCoPs 

should consider measurement as a factor in their design, including benchmarking and feedback  

From the literature review, an important step for maintaining and growing a CoP is through 

the provision of feedback and opportunities for members to benchmark their knowledge 

against each other, whilst also reporting on measurement of, for example, activity on the site. 

From the studies presented here, the concepts of feedback and benchmarking differ, but 

overlap. For example, feedback from a medical colleague can be seen as a kind of 

benchmarking. In this kind of feedback, as users described on a number of occasions in the 

previous chapters, a question was posted on a forum or on webchat and colleagues 

responded, either validating knowledge or providing a different opinion or suggestions.  Other 

users derived value from simply reading other participants’ questions and the ensuing 

responses. This comparison allowed registrars to compare themselves with other registrars’ 

areas of need and different approaches thus benchmarking their own needs and approaches. 

However, the other kind of feedback that proved to very important was the central feedback 

on activity from the VCoP moderator, via a regular newsletter. As discussed in Chapter 6, the 

central newsletter drove the majority of the activity and encouraged participants to engage 

with the site. When this feedback stopped, activity on the site stopped. Thus the importance of 

peer feedback as well as central, activity reporting feedback should be noted in Step 6. 

Lastly, whilst there was some measurement during the case study, this was mostly activity 

based, not outcome based.  It is a limitation of this work that there was the lack of formal 

measurement of learning outcomes and the effect on learning outcomes of using the network. 

In part this was addressed by pre and post survey data on knowledge needs of registrars, but 

the numbers were small and it was self-reported data rather than assessment based.  In future 

VCoPs for GP training there should be improved measurement of both activities and learning 

outcomes for participants, so that the value of participation can be better understood.  
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Health VCoP Framework Step 7: Technology and Community. Ensure ease of use, asynchronous 

communication, consider chat, meetings and need for training. Consider a mixture of online 

and face-to-face meeting, member self-selection and encouragement of both active and 

passive users.  

There were a number of useful findings in previous chapters regarding the appropriate 

technology and the structure of the community, mostly in keeping with the initial literature 

review. These included the value of forums, video and shared resources; the importance of a 

mixture of online and face-to-face interaction as well as ease of use; and, finally, barriers of 

time, technical issues and technical knowledge. However, during the case study the 

importance of online video as a medium was highlighted, and some preconceptions about 

face-to-face versus online trust building were challenged.   

From the literature review, the main focus of community features was around asynchronous 

sharing via forums, email lists and shared content. Synchronous sharing involving web-

meetings and chat was mentioned, but limited. However, over the course of the current 

studies, the importance of online video became more apparent. In Chapter 3, online video was 

the highest used social media tool. This was in the context of general social media usage, and it 

was noted that users were most likely to be using social media for non-work purposes. In fact 

in Chapter 5, the most desirable features were still online discussions and content sharing, 

with video-conferencing lower down the list. In Chapter 6, the approach to synchronous 

sharing was webchat, rather than video conferencing or webinars. Whilst this was useful in 

some respects, the barriers incurred around the chat technology including typing speed and 

lag between questions and answers were clear amongst Chapter 6 VCoP participants. By the 

end of the case study, it was clear to the candidate that webinars were the preferred method 

for delivering synchronous content. They are potentially a method for delivering asynchronous 

content as well, with users watching recorded webinars and then discussing the content on a 
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forum, if they were unable to attend the original live webinar. Future VCoPs in GP training 

should try, if possible, to incorporate webinar and video sharing technology into their 

platforms. One explanation for this is that technology is rapidly evolving, and video sharing and 

video conferencing/webinar technology is now more available than when the literature review 

was performed.  

Another area that changed over the course of the research was the importance of online 

compared with face-to-face interaction, particularly for building trust. Initially, the literature 

re-inforced the importance of this mixture. In chapter 5, survey respondents were significantly 

more likely to build trust face-to-face, but more likely to use help topics online than have face-

to-face training. However, in Chapter 6, the case study participants were more likely to build 

trust online than face-to-face. There are many limitations to Chapter 6 that have been 

discussed, including that it is a small sample, that it is a case study and that users self selected. 

However, the ability to build trust online is an important concept as it has implications for 

delivery of material online, in conjunction with face-to-face interactions, potentially offsetting 

some face-to-face time. This is particularly important in regional areas in which significant time 

and travel expense is involved in attending face-to-face workshops. In other arenas, trust can 

be built online - this is evident in online financial interactions, shopping and dating, however in 

these cases it is usually an incremental build over time as each party makes decisions on how 

much information to release to the other, based on previous responses [19]. Another aspect of 

trust, which is perhaps more applicable to the online community, is trustworthiness. In this 

concept, users base the trust on the reputation of an individual [19]. In the example of 

ConnectGPR, in which  registrars know that only other registrars from the same training 

provider are on the site, and that the other members are supervisors and experts that are 

trusted by the training provider and by each other, then the degree of trustworthiness of 

individuals is quite high. Finally, as with the example of webinars being a new technology that 
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is underrepresented in the literature, perhaps trust building online is also underrepresented as 

online social networking has developed so quickly and pervasively in recent years.   Thus, in 

keeping with the findings of the ConnectGPR study, perhaps trust can be built online in a GP 

training VCoP, which has implications for providing some current face-to-face workshop 

content online. It also has implications for the suggestion in the Health VCoP Framework Step 

7 that trust is built through a mix of face-to-face and online interactions. Whilst this mix may 

be effective, perhaps it is not the only approach, particularly in situations where due to 

geographic barriers, face-to-face interaction is not an option. 

Research Question 4: Does a VCoP for GP training have benefits for registrars and 

supervisors in overcoming professional isolation and improving knowledge sharing? 

There was preliminary evidence across the studies, culminating in the Chapter 6 case study of 

ConnectGPR, that a VCoP for general practice training can be beneficial for facilitating 

knowledge sharing and overcoming isolation or improving connectedness.  

Isolation and knowledge sharing have been discussed extensively throughout the previous 

chapters. The key points are that isolation can be an issue for GP registrars, that knowledge 

sharing can be facilitated by VCoP participation, that GP registrars are ready to participate and, 

to a lesser extent, so are supervisors, and that in a case study, knowledge sharing took place 

and helped overcome some registrars feel less isolated. The isolation that registrars experience 

appears to occur in rural and regional placements [13], but in the studies reported in Chapter 4 

and Chapter 6 there were registrars who were isolated in urban practices where there was 

limited support and knowledge sharing.  However, despite a number of positive comments 

from ConnectGPR participants about the VCoP improving connectedness and overcoming 

isolation, the isolation scores did not change over the course of the case study. This contrast 

between participant feedback and unchanged isolation scores demonstrates that isolation is 

an issue, but there is more still to be understood about the nature of isolation in general 
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practice training, and the best way to measure it. In fact, as mentioned in Chapter 6, there was 

a sense from some participants that ‘isolation’ was a pejorative term and that this could lead 

to some problems with measurement, with registrars underreporting isolation. It may be that 

measuring connectedness is a more useful approach, however this would need to be 

addressed in future studies.   

Limitations to this research 

There are a number of limitations to this research. Whilst some of the limitations of specific 

studies have been covered in each paper, due to space requirements in the journals these 

descriptions are necessarily brief. In addition there are limitations to the research as a result of 

the style of thesis chosen and some of the strategic decisions made. 

Limitations of thesis style 

The thesis is a style 2 thesis by publication. This style had the benefit of providing individual 

pieces of published research throughout the research process, thus making an immediate 

contribution to the international literature. However, this style has some limitations; the 

primary of these is that of repetition. As each study is written as a stand-alone piece of 

published research, there is necessary repetition of the research context and previous studies, 

along with descriptions of the theoretical models of communities of practice and virtual 

communities of practice.  

Another limitation of this style is that these individual research papers have been published in 

different countries with different readerships, and as a result some small changes in 

terminology have been made. For example, in Australia, particularly since the late 1990s, 

general practice trainees have been called registrars, whilst in the UK they may be called 

registrars or trainees and in North America, trainees or residents. In addition, practitioners of 

medical primary care are called general practitioners in Australia and the UK, but are called 
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family physicians in North America. These changes in terminology were based on the intended 

audience of the papers. Attempts were made in the papers to clarify the terms for an 

international audience, but the variable terminology may still cause confusion to readers. 

Finally, there is a limitation of length of papers submitted to journals, resulting in some limits 

on the details that is provided. In part, this has been addressed by providing extra information 

in the introduction and discussion sections of this thesis.  

Limitations of the research approach 

A number of decisions were made in the approach to the research that may limit its validity. 

These will be discussed in the context of each paper, however one overarching decision was 

the setting of the research.  

The research was set within a single regional training provider (RTP) in New South Wales, 

Australia. This training provider is one of 17 RTPs in Australia. Coast City Country GP Training 

covers 160, 000 square kilometres, including urban areas such as Canberra and Wollongong, 

but also regional and rural cities and towns. In contrast, other RTPs in Australia have a 

different geographic footprint. For example GP Synergy has a significantly higher urban 

exposure, covering much of Sydney, with a group in northern NSW and no requirement of its 

Sydney registrars to do a rural term. This difference in geography and training program 

requirements may have an impact on the external validity of the current research. However, 

the research does note that general practice registrars can experience isolation even within an 

urban context, with barriers to knowledge sharing such as being in a small practice in a city. In 

such a practice, there can be limited contact with other practitioners, with registrars spending 

the majority of time, as do most general practitioners, consulting alone with a patient. In 

addition, each of the RTPs does have at least a partially rural footprint. Thus, whilst the other 

training regions within Australia differ, there are some themes of isolation and knowledge 

sharing which may still apply to some extent in their rural and regional programs and even in 
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urban settings. Where similar programs exist internationally, for example in the UK, USA and 

Canada, these themes may also be applicable.   

Limitations of Chapter 2: Literature review 

The lack of previous literature on VoCPs in general practice training was an unforeseen 

outcome. This introduces some possible concerns as there was little comparative data for the 

candidate or for the intended readers. In addition, the studies that were available in the health 

literature were mainly small and qualitative, making it difficult to find guidance on which to 

build the research. As a result, the candidate looked beyond the health literature.  

This further search of the literature was limited by the fact that a full review of the business 

and educational literature was not undertaken, as it was deemed beyond the scope of the 

thesis. Instead an informal approach was taken, based on following references within articles 

returned in the initial literature search and then reading those articles and their references, to 

find relevant and highly cited articles. As a result, the Probst and Borzillo paper “Communities 

of Practice: why they succeed and why they fail” was found. This was a substantial literature 

review of 57 CoPs, with synthesis of their findings developed into a guide for CoP 

implementation. However, this analysis was based on a range of CoPs and VCoPs and a subset 

analysis was not done comparing CoPs and VCoPs, a limitation the authors of that paper also 

acknowledge.  

Other decisions in the literature review included limiting the search to English. This was a 

pragmatic decision, as it was the only language of the candidate, but may have missed relevant 

studies in other languages. The search also excluded conference papers. Through the course of 

the research it became apparent that the online area has a rapid pace of change in medical 

education, and so important information may have been missed which was only presented at 
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conferences. However, given the limited nature even of the available published literature, 

conference papers were excluded in an attempt to maintain data quality.   

Finally, the definition of a group of online medical knowledge sharing as a Community of 

Practice is not without controversy. This group could be a CoP, a Network of Practice or a 

simple online community amongst others. The reason for the choice of CoP was ultimately a 

personal choice by the candidate, due to its resonance with the candidate as a medical 

practitioner and its description of medical training. A CoP is “A group of people who share a 

concern, a set of problems or a passion about a topic, and who deepen their knowledge and 

expertise in this area by interacting on an ongoing basis” [20]. This definition of  CoPs well 

describes master and apprentice learning, and medical training, particularly general practice 

training, is a master and apprentice model. Thus, whilst the studies presented here are 

describing an online approach, the underlying concept is that of augmenting a traditional CoP 

or master and apprentice model.  In addition, whilst this online group could be described as a 

simple online community, or even a Network of Practice, these groups have weaker ties 

between their members. In a Network of Practice, for example, (...) unlike in communities of 

practice, most of the people within such a network will never know, know of, or come across 

one another. And yet they are capable of sharing a great deal of knowledge"[21]. In the 

studies in this thesis, members know of, know and come across each other as part of 

their training program. Despite this justification, it is still important to note that these 

learning models are still evolving and thus attributing all results to VCoP interactions may be 

premature.  
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Limitations of Chapters  3 and 5 

Chapter 3: General practice registrar and supervisor perceptions of a VCoP for general practice 

training: a survey study  

Chapter 5: A VCoP for general practice training: a pre-implementation survey 

Chapters 3 and 5 are similar studies, involving an online survey of registrars in the Coast City 

Country GP Training region. As a result, there are some overlapping limitations.  

The location of the studies in a single RTP has been addressed earlier. However, in terms of 

rural and urban comparisons, the study participants were evenly distributed across rural and 

urban areas, with no significant differences found based on rurality, so this may improve the 

confidence in the external validity of the studies.  

The response rate for both surveys was 36-40%, but the overall numbers were modest. 

Response rates to physician surveys are often lower than those for non-physicians, but the 

response rate here is still a little lower than the 40-50% quoted in a review of physician 

response rates [15]. This lower response rate may mean that there is self selection bias, with 

users more interested in this area more likely to response to a survey, and thus the 

generalizability of the results may be affected. Methods to improve response rates were used, 

including a personal message from the author and a non-monetary incentive, however the 

literature notes that monetary incentives and shorter questionnaires have higher response 

rates, and the questionnaires in this study were quite lengthy [15]. In Chapter 3, there was a 

subset analysis of registrars at different training stages, looking at intention to use a private 

network for work purposes.  Overall there were 81 registrar responses, but these were then 

divided into groups related to training stage, giving a low overall number of respondents, 

compared with the national cohort of registrars. The analysis did produce some statistically 

significant results, showing that training stage was an independent predictor of an intention to 
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use a private online network for training, however the generalisability of these results may be 

affected by the low numbers.  

In Chapter 3, the lack of previous studies meant that the questionnaire was not an externally 

validated tool, as there were none, but rather a candidate-developed tool. In Chapter 5, the 

evidence from previous studies within this thesis was used to inform the questionnaire design. 

Once again, this was not a validated tool and, given that it was using studies performed by the 

candidate, it may be that systematic error could have been incurred, in which incorrect 

assumptions or interpretations from one study affects the others. This has not been apparent 

to the candidate and since the studies have been accepted to peer reviewed journals without 

comment on this aspect, it is hoped that this bias has been avoided.  

Another limitation is that there may be a self-selection bias in these studies, as they were 

studies regarding online attitudes and they were distributed via email with a survey link. This 

online distribution method may have encouraged responses from users with higher baseline 

levels of confidence with online communication. In spite of this potential bias, the overall 

levels of confidence and usage were at least in keeping with, if not below, the levels found in 

some comparative studies, such as a recent study on social media usage amongst physicians in 

the USA [16], indicating that any bias may be not be large.  

The problems with the sampling frame in Chapter 5 have been covered in Chapter 5, but are 

worth noting here. The GP training provider database did not record the total number of 

supervisors on the database. This was an unforeseen challenge in sampling which only became 

apparent when response rates were being calculated and does create a small level of 

uncertainty over the exact response rate. Fortunately, this did not affect the actual responses, 

and there were some significant findings, such as the intention to use a private network being 

higher amongst registrars than supervisors. 
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Limitations of Chapter 4: General practice registrar perceptions of a VCoP for general 

practice training: an interview study 

This was a small qualitative study, using a semi-structured interview methodology, conducted 

largely by the candidate. This gives rise to a number of concerns. Firstly, the candidate is an 

established general practice supervisor within the study training region, with a known interest 

in information technology. As a result, bias may have occurred in the interviews, with 

interviewees tailoring their views depending on their perceptions of the candidate. Where 

possible, this was mitigated by the candidate not knowingly interviewing participants with 

whom there was a prior professional relationship, and these interviews being conducted by 

other interviewers.  

With such a small group of participants, there can be concerns about data quality and the 

internal validity of the themes produced. This was at least partially addressed by interviewing 

until data saturation was reached.  

Finally, this was a skewed sample of participants who had firstly self-selected to participate in 

an online survey, then self-selected to participate in an interview at the end of the survey, and 

then been purposively selected by the authors due to being high internet users. This process 

resulted in a biased sample.  The biases were inevitable given that this phase of the study was 

aligned around high internet usage and the intention of the paper was to find high internet 

users and gather some informed opinions from those with online experience; however, it does 

limit the generalizability of the results.   

Limitations of Chapter 6: Implementing a VCoP for general practice training: a case study of 

ConnectGPR 

As a result of the review process and the journal having flexible space requirements for this 

paper, the limitations have been extensively covered in Chapter 6. The main limitations 
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concerned the choice of technology, with its lack of reporting and ability to assess and report 

on learning outcomes, such as pre and post assessments. Another limitation was an over-

representation of active users in the interview section - the majority of interviewees had used 

the network and were thus active, as opposed to those who did not use the network. This was 

partly due to the lack of response to requests for interview amongst non-active registrars. 

Finally, there were the limitations incurred by the fact that none of the pre and post 

implementation scores for knowledge and isolation showed any change, and that this was a 

single case study in a single GP training provider in Australia, with the candidate acting as the 

lead facilitator. The candidate as lead facilitator had some benefits, with this role providing the 

ability to oversee the implementation of the community. However there were limitations to 

this approach as the interaction between the candidate and the participants may have given 

rise to subjective interpretations by the candidate and less candid online responses by the 

participants. In an attempt to partly overcome this limitation, interviews were not conducted 

by the candidate, allowing respondents the opportunity to express their views openly to the 

research assistant. In addition, whilst the candidate was the lead facilitator, other outcome 

data collected included surveys which may have reduced bias by providing standardised 

response options.  

Future Directions 

Implications for Practice 

These studies present some preliminary evidence that VCoPs may have a role in GP training. If 

this is the case, then there are implications for how GP training is delivered, and how registrars 

and supervisors interact with each other and the training program. Firstly, moving towards a 

VCoP for GP training would mean a shift from mainly face-to-face workshops, to a blend of 

face-to-face and online events, such as webinars. These webinars could cover a range of topics 

that are covered in the workshops, linked back to the GP training curriculum, allowing 
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registrars to attend a proportion of their face-to-face training via webinars. The webinars could 

be attended live or viewed later as a recorded event. If the webinars are embedded in an 

online community, then additional material such as shared resources and forums would 

support this learning experience. Lastly, if all of these items are able to interact with a Learning 

Management System, then eventually this suite of online learning activities could accredit 

towards different clinical competencies. The Learning Management System could track that 

the requisite amount of learning time and activities had taken place, then administer an 

assessment, resulting in the completion of that module. 

For this to happen, a number of steps need to be taken. These include regional training 

providers recognising and accrediting registrars for these online learning activities, and 

overcoming a number of technical hurdles including the integration of the different software 

platforms needed to perform these different functions, as currently most platforms cannot 

perform all of them as a single solution. 

Another implication for practice is that the learning support for a registrar can move beyond 

their practice, or even beyond their local registrar study group. By using a VCoP with webinar 

and web conferencing abilities, registrars could do exam preparation and form virtual study 

groups across wide regions, interacting with registrars in different areas, and benchmarking 

their knowledge against their peers.   

An important consideration in this development, particularly where video applications is 

concerned, is bandwidth. With the advent of increasing broadband speeds, and the current 

rollout of the National Broadband Network, it is anticipated that the bandwidth speeds will be 

increasingly well met in Australia. In other countries with more established infrastructure, 

faster network connections mean that internet speed is already not a barrier to implementing 

such VCoPs. 
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If healthy and effective VCoPs can be developed for GP training, there is the potential to 

improve rural workforce retention, as registrars find that as trainees, and then as fully 

qualified general practitioners, they are well supported despite geographic barriers.  

Implications for research 

Whilst this thesis presents some initial findings that support VCoPs facilitating knowledge 

sharing and overcoming professional isolation, it raises a number of further research 

questions.  

Of particular importance for future research is to clarify the extent to which VCoPs have an 

impact on knowledge sharing and overcoming professional isolation, and how this translates, if 

at all, into measurable outcomes of job performance, satisfaction and choices, and ultimately, 

patient care. 

The previous limitation and discussion sections have discussed the lack of quantitative 

outcome data on knowledge or isolation scores. In future research, survey instruments could 

be developed to more accurately measure the concepts of isolation and connectedness. In 

addition, different platforms could be trialled that track learning outcomes with pre and post 

knowledge scores and logs of individual user activity. Outcomes could be reviewed such any as 

change in knowledge and isolation or connectedness scores, as well as other outcomes such as 

any associations between VCoP usage,  and , for example, intention to practice in a rural or 

regional area, or exam scores. Ultimately it would be desirable to show whether participation 

in a VCoP has an impact on patient care, for example by auditing patient records over a period 

of time, or tracking, for example, the degree to which a registrar’s patients are managed 

according to guidelines. This kind of correlation would require large trials with significant 

technical input, but would answer important questions.  
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Other areas that could be examined in the future include technical aspects such as assessing 

the value of video based content, and investigating how online time can be accredited by a 

training provider towards GP training time. This accreditation of training time has a number of 

important aspects, including the technical aspects of tracking training time and learning 

outcomes, and interacting with the administrative systems such as Learning Management 

Systems which monitor registrar training time. Accrediting time also includes assessing aspects 

of satisfaction for registrars, and the economic impact on the training provider of having online 

events compared with face-to-face workshops. 

Finally, this thesis presents an implementation framework for VCoPs in health, that is 

theoretically informed. This framework has only been evaluated by pre-implementation 

surveys and a small mixed methods case study, and only for a GP training VCoP in a single RTP. 

From the discussion section, a number of areas of clarification have been identified, such as 

the value of Step 5 ‘a supportive environment’ as a single step, and clarifying the subtypes of 

facilitator. Further research is needed to evaluate the framework steps, including their 

applicability more broadly in GP and other medical training, and in other areas of healthcare.  

Future directions for ConnectGPR 

As a result of the perceived value of ConnectGPR, this VCoP has continued as a project within 

Coast City Country GP training, and is now in its second post pilot year. The ConnectGPR 

project team was invited to present  at a rural and remote GP training conference in Brisbane 

in 2013 and, in 2014, has submitted an abstract to present further findings at the national GP 

Education and Training conference.  

The form of ConnectGPR has followed the research findings, with a shift towards webinars as 

the main method of synchronous discussions. There has been a move toward a different 

provider for forums and an external mailing software for the provision of newsletters, but 
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more work needs to be done on tracking usage and outcomes. There is ongoing and improved 

support from CCCGPT, with ConnectGPR now an ‘official’ training option, with administrative 

facilitation support, medical facilitation support and project management from the ‘leader 

facilitator’. The focus of the 2014 trial is to see whether regular webinars, with their associated 

asynchronous online activities, can be effectively implemented and offset up to two days of 

face-to-face training time per year. In addition, there is interest in whether the resulting 

recorded webinars can form a reusable resource that serves as a support to GP supervisors 

who can use pre-recorded material during their ‘in house’ weekly training with their own 

registrar. Finally, the participation by registrars in online webinars can be used to offset some 

of the teaching time that otherwise needs to be provided on a weekly basis by the GP 

supervisor in their surgery, thus lightening the load of the supervisors and providing some 

standardisation of training. The focus is on supporting supervisors and registrars, not in 

replacing face-to-face supervisor training; in an environment of increasing numbers of trainees 

and decreasing supply of supervisors, ways of augmenting teaching time are important.  

SUMMARY OF RECOMMENDATIONS: 

Use the Health VCoP Framework, with some amendements 
 

1. FACILITATION: The VCoP needs clinical and administrative facilitation. Consider 
a group of facilitators, with a single ‘lead’ facilitator, working with other 
facilitators and content experts, supported by an administrative facilitator. 
Facilitators promote engagement, maintain community standards and 
encourage a supportive and positive culture that is safe for members and 
encourages participation (this replaces the previous Step 5 ‘SUPPORTIVE 
ENVIRONMENT). 

2. CHAMPION AND SUPPORT: The VCoP needs an initial champion, with 
stakeholder support, but will also need an ongoing champion. This ongoing 
champion may also take the role of lead facilitator.  

3. CLEAR GOALS: establish clear goals for the network. 
4. BROAD CHURCH: have a range of learner levels 
5. MEASUREMENT,BENCHMARKING and FEEDBACK: use a central newsletter to 

stimulate activity and provide feedback to users. Measure activity to see if 
goals are being achieved. Encourage users to benchmark their knowledge 
against others 

6. TECHNOLOGY and COMMUNITY: To create trust, aim for a blend of online and 
face-to-face but trust can also be built online. Use video sharing tools such as 
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webinars and pre-recorded video. 
 

Things that promote use: 

• A perception of usefulness. Make sure that the knowledge needs of users are 
understood. Provide high quality content. Consider producing a central roster of 
topics. Make sure that participation has maximum value, for example by making sure it 
‘counts’ towards eg progression through a training course or possibly continuing 
education points. 
 

Barriers to use: 

• Time and privacy. These can be overcome partly by maximising usefulness.  
 

 

What the candidate has learnt 

The candidate has learnt a number of things during this PhD, most of which are summarised in 

the ‘Summary of recommendations’ box. At the outset of these studies, the candidates view 

was that the right technology would drive the community. Whilst this is true up to a point, for 

example regarding webinars, it is actually the structure of the community, the nature of 

interaction, the provision of facilitation and support and content and, ultimately, the support 

of that “group with a shared passion, who learn more as they interact regularly”. It would have 

been nice to demonstrate some more objective outcome measures and track usage better, 

and this will be the focus of the next studies.  

Conclusion 

VCoPs have a potential role in general practice training in improving knowledge sharing and 

overcoming professional isolation. From a national perspective, this has the potential to inform 

training of GP registrars across Australia, and potentially the training of other medical 

specialties. In particular, these VCoPs could help support registrars and other trainees in rural 

and regional areas, thus addressing the problems of rural workforce retention rural healthcare 

access that have been a feature of the Australian health system. Where similar training 
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programs exist around the world, there may be the potential for VCoPs such as ConnectGPR to 

improve knowledge sharing and professional connectedness, and assist with rural and regional 

retention internationally.  
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