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Background 

[bookmark: _Hlk89684837]Health referral systems were established as a process to facilitate duty of care for patients from one health care professional to another, with a greater specialist knowledge for diagnosis or intervention (Grimshaw et al. 2006, Cardiff University and CRG Research Ltd, 2006). Demand for specialist involvement has increased with disease complexity and developing evidenced based medicine over the last century (Dayan at al. 2018, Greenfield et al. 2016). Cardiff University and CRG Research Ltd (2006), evaluated electronic referral system (ERS) pilots in Wales, they described the referral system as a process of “Demand Management” used to control the flow of patients to maximise specialist resource utilisation. 

The gatekeeper role of the Primary Care Practitioners (PCP) particularly General Practitioners (GP) is described by Tobin-Schnittger et al. (2017) and Greenfield et al. (2016) as triaging and authorising the necessity for specialist care intervention and diagnostics where condition management cannot be managed in the primary care setting. 
Referral is based on complex decision-making factors including presentation of symptoms, complexity of patient comorbidities, potential seriousness of condition, patient expectation, availability and proximity of specialised pathways and PCP knowledge and experience (Foot et al. 2010 and O’Donnell, 2000). 

Starfield (1994) raised the notion that patients may choose their primary contact to be with the specialist, and that the gatekeeping function of primary care (PC) may not be necessary. This idea has been explored by Greenfield et al. (2006) who debate the quality of care, ethical, financial, and patient choice arguments associated with gatekeeping and the referral process. They argue, that for some specialities, direct access, or self-referral increases patient activation to engage with their own health, reducing pain and disability by facilitating quicker access to specialist care. In contradiction to the Cardiff University and CRG Research Ltd, (2006) report, they note little or poor evidence to suggest gatekeeping reduces costs associated with increased demand for specialist care. Nevertheless, the complexities of medical diagnoses and treatment remains the responsibility of PCP’s, necessitating the referral process.

The processes by which the referral system manages demand has been scrutinised from both the referrer (gatekeeper) and the receiver (specialist) and doing so a tension exists that serves to maximise efficient use of specialist care. 

Understanding what constitutes an appropriate referral is intrinsically linked to the complexity of issues related to the referring decision process (O’Donnell, 2000). The referral is most often deemed inappropriate by the specialist rather than the referrer and is reported to be inappropriate in as much as 58% of cases (Foot et al. 2010, Button et al. 2020, Ashley et al. 2020). Reasons identified for being inappropriate range from insufficient clinical need, inferior quality referrals, missing information, inadequate investigation or treatment at PC level, referral to the wrong specialist and poor patient expectation management of specialist care interventions. 

Setting
Podiatry receive approximately 770 e-referrals/month initiated by PCP’s, using the Welsh Clinical Communications Gateway system. Unlike referrals routed to secondary care, to the referral management centre (RMC), the podiatry referral is routed to Welsh Admin Portal (WAP) were it is accessed by the Podiatry administration staff and manually transferred to the Podiatry Electronic Patient Record (EPR).  Transferring the referral from WAP to the EPR requires the referral to be downloaded as a Portable Document Format (PDF) file from WAP to a secure storage file. The PDF file is renamed with patient identifiers, a referral is generated within the EPR, to which the original PDF file is then attached (average 2.5 minutes per referral x 770 (70% referrals] = 1925 or 32 hours/month). Once logged on the EPR the referral is triaged by an advanced podiatrist and added the service waiting list. 

A CAV UHB podiatry audit identified that several referrals for patients living with diabetes (PLwD) from PCP’s did not provide adequate detail for triage, were inappropriate for the service provision or could have been managed in PC with expert advice. The cost implication during the 5-month audit period, for referrals considered as inappropriate was £11,500 for clinical assessments only. Anecdotally, triaging clinicians report 10 – 15% of referrals do not need a clinical appointment, meaning that 77 to 115 clinical appointments/month maybe allocated to appropriate referrals, reducing waiting times and potential harm. 

Scope
Integrate the WAP/EPR systems within Podiatry (Cardiff and Vale University Health Board (CAV UHB]) to create an asynchronous, bidirectional e-referral system. The anticipated benefit is to facilitating enhanced communications between PCP’s and Podiatry, optimising referrals booked for face-to-face consultation. There are no anticipated dis-benefits, but there is a risk of increasing triage time.

Develop an autocreation of the referral transfer from WAP to the EPR. Benefits are to reduce the risk of data loss, duplication of records, attachment of incorrect PDF files to EPR referral, need for unnecessary data processing reduce time input.  Dis-benefit is a potential to reduce staffing. 

Literature Review 

Common terminology used in electronic health referral literature was identified from a preliminary Google Scholar, as suggested by Dwyer et al. (2013) and used to construct the problem statement (Table 1). Key concepts from the problem statement were identified to create the search strategy. Dwyer et al. (2013) state Medline, CINAHL and Proquest databases capture a full range of studies across medical and nursing research, these were accessed via EBSCOhost using suggested search terms.
The literature search was performed using the strategy and terms in Table 1, using CINAHL and Medline databases. Each search term was processed using the “Suggest Subject Terms” and “Key Word Search.” 













Table 1. Search Strategy
	Problem Statement: Maximising quality electronic referrals from primary-care

	Identification
	Number

	
	Concept
	
	Synonyms (Or search)
	CINAHL
	Medline
	Proquest Central

	1
	quality
	OR
	appropriat*
	69,143
	29,474
	1,494,004

	2
	referral*
	OR
	e-referral*, “electronic referrals”
	39,770
	71,297
	98,332

	3
	“from primary care”
	OR
	“from GP’s,” “from General Practitioners,” “from health care professionals”
	85,711
	4,532
	4,062

	Search with AND
	203
	10
	184

	English, Academic Journals, 2005 – 2021 
	176
	10
	176

	Screening
	

	Duplicates removed
	86

	Inclusion Criteria:
· Demonstrating a referral system from a generalist to specialist 
· Papers demonstrating e-referral implementation, e-referral efficacy review, e-referral system description
· Studies from countries considered as relatively like the UK by Dayan et al. (2018); UK, Australian, Austria, Belgium, Canada, Demark, Finland, France, Germany, Greece, Ireland, Italy, Japan, Netherlands, New Zealand, Portugal, Spain, Sweden, and USA.
Exclusion Criteria:
· Demonstrating pre-referral consultation or advice seeking only
· Referral systems for diagnostic testing only
	31

	Snowball search of identified articles reference list and Grey literature
	13

	Eligible articles
	44

	Articles included in appraisal
	6



An initial search using a date range from 2015 to date excluded a key body of literature examining the solutions and implementations of electronic referral systems. The date range was extended to include literature from 2005. This yielded a richer source of date over a period where literature regarding electronic referral implementation was prevalent. Thirty-one studies met the inclusion/exclusion criteria and a further 13 papers from a snowball search of their references and grey literature were included. Due to time constraints 6 key studies have been appraised to inform learning about solutions, considerations and implementation measures used to embed and maximise efficacy of e-referrals in health care systems. 

[bookmark: _Hlk89243125]A systematic review by Akbari et al. (2008) updated a previous review by Grimshaw et al. (2006). They reviewed interventions used to improve referral appropriateness/rates and the effectiveness/efficiency of referrals from PC to secondary care. Seventeen studies were identified, 16 from countries included in this studies inclusion list and one from Palestine. The review, having been published by the Cochrane Library, adhered well to the PRISMA checklist (Page et al. 2021) used to appraise the study, clearly addressing areas where limitations in the studies prevented results synthesis. Variability in study design and interventions affected heterogeneity, prevented meta-analysis, rendering the review as descriptive. Therefore, caution should be noted in result interpretation (Allen, 2012, p.55). These findings begin to demonstrate factor complexities that affect the study objectives outlined. Further contributing factors are the lack of quality research papers using comparable methodologies with robust study designs (Allen, 2012, p.72), noted in the conclusion of the review. However, Akbari et al. (2011) were able demonstrate a variety of interventions used and gave inferences regarding their effect on referral rates, appropriateness effectiveness and efficiencies. 

Tobin-Schnittger et al. (2018) also discussed interventions used to improve quality primary to secondary care referrals in a literature review, again with-out meta-analysis. They identified 18 publications from 4 countries included in this studies inclusion list, but unlike Akbari et al. (2001) excluded studies focused on cost effectiveness in favour of examining referral quality. 

Compared to Akbari et al. (2008) this review did not adhere so well with the PRISMA checklist (Page et al. 2021), although it did not claim to be a systematic review. Points to note when interpreting the findings of Tobin-Schnittger et al. (2018) are that consideration of bias in each study was minimal, with some consideration given to study size and type, but no in-depth analysis of key areas of bias (Proctor et al. 2010, p.142). Interventions and results were described and thematically analysed but without the depth of critical analysis demonstrated in by Akbari et al. (2008). A useful addition this review was the use of the Kirkpatrick Model (Paull et al. 2016). The model allows 1 of 4, non-hierarchical levels (Table 2) of learning synthesis to be applied to each study to evaluate learning outcomes. 






Table 2.
Kirkpatrick Model (Paull et al. 2016)
	Level
	Level Name
	Level description

	4
	Results
	The degree to which participants find the training favourable, engaging, and relevant to their jobs

	3
	Behaviour
	The degree to which participants acquire the intended knowledge, skills, attitude, confidence, and commitment based on their participation in the training

	2
	Learning
	The degree to which participants apply what they learned during training when they are back on the job

	1
	Reaction
	The degree to which targeted outcomes occur as a result of the training and the support and accountability package





Referral Solutions and Efficacy

The Akbari et al. (2008) identified professional education interventions (passive dissemination of referral guidelines, structured checklists, educationally supported referral and reply sheets), organisational interventions (professional discipline on referral behaviour, impact of positioning services in PC on referral rates, and impact PCP’s gaining colleagues second opinion prior to referral) and financial interventions (impact of PC payment methods on referral rates) as the themes. Tobin-Schnittger et al. (2018) identified impact of electronic referrals, peer feedback, templates, and mixed interventions.

E-referrals were noted in by Tobin-Schnittger et al. (2018) to provide more consistent delivery of demographic and medicine/medical history than paper referrals, with one study (Kim et al. 2009 in (Kirkpatrick level 4) describing 71.9% PCP’s reporting ERS’s improving care quality, however the methodology was considered weak.  Zuchowski et al. (2015) (Kirkpatrick level n/a) concluded that ERS supporting determinants such as phone or email of the e-referral system impact on its the magnitude of benefit realisation. Interventions supporting referral behaviour were reported to have the largest impact on quality, rates, and efficacy.

[bookmark: _Hlk89250498]Both reviews analysed studies where standardised referral templates and checklists were used to improve the quality and appropriateness of referrals. Akbari et al. (2008) noted that structured training methods or videos supporting standardised referral guidelines, improved the quality and appropriateness of referrals, which showed impact on patient outcomes. This was demonstrated by Thomas et al. (2003) who reported a 30% (95 CI 11-45%) reduction in waiting times for urology patients in Scotland.  Haley et al. (2015) (Kirkpatrick level 3) also reported a significant improvement in referral data quality (statistical analysis not provided) and that PCP’s improved their knowledge of kidney disease care following the intervention. Other studies noted that improvement in referral quality did not necessary impact on the demand of specialist appointments. 
Peer feedback was examined by Tobin-Schnittger et al. (2018) and reported as having mixed impact with the Evans, (2009) study (Kirkpatrick levels 4) reporting 50% reduction in referrals to orthopaedics and emergency admissions following regular peer feedback over 1 year in Wales. However, a study by Elwyn et al. (2007) (Kirkpatrick level 3), whilst reporting a 31% decrease in gastroscopy referrals/week following same-day feedback, also reported referrer discontent (22 letters of complaint) citing the lack of clinical decision-making freedom. This discontent with structured/standardised process has been noted in other studies not included in the 2 reviews (Dew and Wilkes, 2019 and Wright et al. 2015) and manifests itself as loss of referrer autonomy or undermining, increased PCP’s workload (necessitating further contact with the patient).
[bookmark: _Hlk89360998]Akbari et al. (2008) identified that the range of specialist services available in PC facilities significantly impacted of referral to secondary care and laboratory test requests. Where physiotherapy was available, referrals to secondary care declined for orthopaedics and rheumatology but increased for physiotherapy. This type of provision may be cost effective in densely populated areas but is impractical in small GP clinics or rural areas. Cost analysis was excluded from the Tobin-Schnittger et al. (2018) review, but Akbari et al. (2008) analysed studies evaluating methods of remunerating referrers and concluded some methods do affect referral rates but not referral quality. Not explicitly discussed in either review is the use of RMC’s to triage referrals at the receiving interface. The Cardiff University and CRG Research Ltd, (2006) report describes significant reductions in appointed referrals in the first months (September 2006 to March 2007) of a RMC implementation. For example, in Dermatology, the RMC returned inappropriate (skin tags/viral warts) back to PC enhanced services creating a 38% reduction in secondary care demand. 

Sociotechnical Systems Considerations 
Most of the interventions noted in the previous section, with exception of e-referral implementation, have been established to enhance optimal use of e-referral systems. Many of the complicating factors concerned with their success, or failure can, be attributed to the human interaction in the engagement, adoption, and adaption of the systems themselves (Eason, 2007). Sociotechnical considerations were considered a major factor in the withdrawing of the National Programme for Information Technology (NPfIT) in 2011. The Wachter (2016) independent report into the failings of NPfIT, identified ten principles, 3 of which are linked to sociotechnical considerations. Information Technology (IT) must be user centred and designed to meet the needs of the users to facilitate their work. Digital strategies should factor in user’s digital literacy and training needs, including leadership to implement new ways of working. Technical and adaptive change must be sustained though leadership engagement, digital users, and the supplier/developer. 
Concerns regarding the mass implementation strategy employed by the NPfIT programme, without sociotechnical considerations, had been identified in an article by Eason (2007) prior to NPfIT withdrawal. The research article claims to “review early evidence” of how NPfIT was impacting health trusts business. Evaluation of this article has been troublesome as there is no clear methodological approach to reviewing the evidence presented. Where ideas have been presented, there are few research studies quoted to evidence the statements. Those that have been included are used to illustrated negative arguments in favour of the sociotechnical theory which may create bias (Rees, et al. 2010, pp.79). Where reference was made to a case study in mental health, data were reported from an ethnographic type of qualitative approach, however, no data collection methodology or analysis technique was described. Notwithstanding, the article raises important critical thinking about features of digital adoption displayed by anticipated users. Maximum usage of an intervention was noted when obvious benefit was perceived by the user. For example, Eason (2007) noted the adoption of PACS (Picture Archiving Communication System) was successful as the system provided a central and superior method of clinical image storage. Whereas, implementing a standardised EPR into one health trust (improvement for many) would have impacted negatively on one of its services who already had a superior EPR in place. Workarounds were noted by Eason (2007) where digital users overcame constraining barriers with rule breaking; illustrated in this case with the shared use of a security IT access card, which allowed team members access to data they had been restricted from. The reason for the work around was, time burdens to log in and out with individual cards, and the need for all the team to have access to the same data to care for patients. 
Increased user burden and poor system design, and were noted in the qualitative, study by Dew and Wilkes (2020). They used clearly defined grounded theory methodology and inductive thematic analysis to capture experience of thirty-two GP’s and consultants using the referral management system (RMS) Consultant First in the UK. They found that the RMS created more work for referring GP’s and triaging consultants and that existing processes had to be adapted to make it work. The one-way software system was perceived to be a barrier in the communications process and work arounds were developed to protect patients having to wait unnecessarily. Benefits were perceived to be reducing unnecessarily appointed referrals but stress and user error were noted where the agility of the software did not meet the user need.
New Zealand Health developed a comprehensive, evidenced based, structured, MDT (multidisciplinary teams) framework or algorithm to standardise health pathways in 2008. HealthPathways was embedded into the ERS to assist with optimising referrals to specialists. Stokes et al. (2018) used a qualitative research method to conduct semi-structured interviews, using inductive thematic analysis to assimilate their results. Whether the study used phenomenology, exploratory descriptive or another qualitative method was not described, therefore, bias in data collection cannot be assessed. However, their purposeful selection of key informant participants provided representation of system users. A key strength of this study is that they used Consolidated Framework for Implementation Research (CIFR) (Damschroder et al. 2009) theory to develop their interview questions. CIFR identifies 5 domains containing 26 constructs which have been identified as determinants of innovation implementation. They include: Intervention characteristics including adaptability, Outer setting, encapsulating the organisations influence, Inner setting, exploring culture, communications and readiness for change, Characteristics of individuals, exploring the individual’s beliefs and confidence of success of the innovation and finally Implementation process in terms of project management.
[bookmark: _Hlk89361062]Stokes et al. (2018) identified significant implementation problems with HealthPathways in their study region, Southern District Health Board (SDHB), New Zealand. Their findings have been presented using the key CIFR domains and highlight the negative impact of sociotechnical determinants on the Healthpathways system implementation. Whilst HeathPathways, was successfully implemented in the Canterbury Health Board, and agreed by SDHB to be a well-developed, useful system (core component) there was no financial provision made for engaging stakeholders from the SDHB – the adaptable periphery, which would have allowed for the system to be adapted to the local requirements and idiosyncrasies of SDHB. The culture and implementation climate within SDHB were seen as a disabling factor as the appetite for change was depleted by politics, trust and austerity resulting in a loss of a united approach. Several weaknesses were identified through the Implementation process domain with lack of planning, leadership and training creating a lack of participant buy-in. This had been noted as an important part of the successful roll-out in Canterbury Health Board. Finally, implementation evaluation by SDHB had been inadequate and did not identify the issues noted in this study. HealthPathways has been adopted in CAV UHB and is likely to form a component of the referral process from PCP referrer to specialist triage in this project. It is, therefore, highly relevant to examine the sociotechnical lessons using CIFR as demonstrated by Stokes et al. (2018).
Technical Considerations
One paper attempted to use a digital intervention to assist with the triage of referrals from PCP’s to MDT musculoskeletal clinics for hip and knee arthritis in Wales. Button et al. (2020) used a prospective, longitudinal study methodology to understand whether referral information could provide predictive data for optimal care. Text mining was used to automatically extract data from the PCP’s electronic referral. The data was uniquely and systematically mapped and coded using the Meta Thesaurus from the Unified Medical Language system to create 14 coded variables. From the study, Button et al. (2020) concluded that body mass index was an independent, coded variable, statistically significant in predicting optimal care (OR 1.0, 95% CI 0.9 – 1.0 p=0.004,) as was “pharmacology or substance” (OR 1.8, 95% CI 1.0 – 3.3, p=0.02) and “disease or syndrome” (OR 1.8, 95% CI 1.1 – 2.8, p=0.02). They concluded that 30% of individuals being referred for hip and knee pain did not follow what they determined as an optimal care pathway (treatment outcome delivered by the assessing professional, for example surgery by the surgeon or physiotherapy by the physiotherapist). They proposed that their novel coded variables should form a minimum referral data set, which could be used to facilitate validation of predictive optimal outcomes using referral data.
The Cohort Studies Specialist Unit for Reviewing Evidence (Vandenbroucke, et al. 2007) assessment tool was used to appraise this study. The study design was suitable for to understand if predictive data could be mined from the referral letter. There were clearly defined aims, but no clearly defined research question, which may have led to ambiguity in the results reporting, although this does not affect the validity of the results. There is an inconsistency in the reporting of the of the number participants recruited between the text (n=634) and the study flow chart (n=643) and whilst details of missing data were shown in the flow chart, there is no description of how the loss may have affected the result. In this case the validity of the results may be affected, a limitation which is noted. The study design, to automate and code predictor variables for optimal outcomes, is intrinsically built to reduce bias. What is not clear is whether the treating clinicians were aware of the study, which may have inadvertently biased the decision to treat/refer on, therefore affect optimal/suboptimal outcome data noted at follow-up. Despite the incomplete data, the number of complete data (n=386) at primary analysis and at 6-month follow-up (n352) was reported to exceed the minimum number required to demonstrate effect, with meaningful baseline data recorded and tabulated. The surveys used for the comorbidity data and the hip and knee osteoarthritis questionnaire were validated tools. 
To conclude, optimising the quality of referral and therefore increasing efficacy of specialist care resources, is not well evidenced and with heterogeneity demonstrating the complexities or interventions and determinants. Combining mixed interventions including structured referral templates and structured PCP education alongside constructive referral feedback can facilitate good bi-directional communication and enhance knowledge between the PCP and referral and the triaging specialist where referral systems are necessary (Tobin-Schnittger et al. 2018, Stokes et al. 2018 and Dew and Wilkes, 2020). Sociotechnical factors must be addressed from intervention conception, through development and implementation to enhance efficacy for referral systems and reduce their confounding effects on perceived benefits (Wachter, 2016). To facilitate enhanced bi-directional communications, this review supports the suggested upgrade to a bi-directional referral system. 
Aims and Objectives
Aim 1: 
To ensure that the right patient is seen by the right clinician in the earliest available appointment.
To optimise referral quality and appropriateness from PCP’s to the Podiatry service in CAV UHB
Objective 1: 
Literature review to identify key knowledge and evidence base around success of bi-directional e-referral systems from primary to specialist care.
Objective 2:
Scoping programme of work using Theory of Change (ToC) framework and identified literature, in stakeholder engagement focus groups. 
Objective 3:
Prioritise projects from the programme in order greatest potential impact and commit resources.




Aim 2: 
To establish bi-directional communication between Primary Care and Podiatry to facilitate optimal referrals into the Podiatry service.
Objective 1:
Scoping Project using ToC and identified literature in stakeholder engagement workshops, including quality acceptance criteria. 
Objective 2: 
The appointed Project Management team and Information Technology (IT) developers to use the agreed project scope to draw up the Project Initiation Document (PID) in line with PRINCE 2, tailored to the needs of the project. 
Objective 3: 
Carry out the agreed IT development to facilitate the Bi-directional communication of e-referrals and autocreation of referrals in EPR.
Objective 4: 
User Acceptance Testing (UAT) agreeing technical detail quality, test and refine. 
Objective 5:
Write Standard Operation Procedure and Business Continuity Plan, train service and support staff to use new system.

Project Management Methodology
Two project management methodologies were considered for this project. PRINCE2 (Project IN Controlled Environments) (Axelos, 2017) was developed in the UK, and is directed as the primary project management methodology for the public sector (Dwyer et al. 2013). PMBOK (Project Management Body of Knowledge) was developed by the American National Standards Institute, and provide standard best practice knowledge for project management in 13 identified key knowledge areas (Change Management Institute, 2014, pp.14). Both methodologies are instrumental in identifying fundamental considerations for managing successful projects through optimising resources, planning and key responsibilities (Matos and Lopes, 2013). The Knowledge Train Limited (2015) outline some strengthens and weaknesses of both methodologies. It highlights that PMBOK provides several tools and techniques and their interdependencies as a reference for the project manager, hence the “Body of Knowledge.”  Whilst PMBOK is the reference manual for the project manager, encompassing leadership principles, PRINCE2 draws on the involvement of a hierarchy within the project management team. It gives clearly defined roles and responsibilities, and is centred on the product outlined in the business case providing the value, though continued justification to proceed, not seen in PMBOK. Whereas PMBOK may lack the formula to managing projects in favour of a reference base of tools, divided into key areas of knowledge, PRINCE2 may lack the provision of such tools in favour of its defined processes, principles, and themes. Matos and Lopes (2013) clearly separate these differences by characterising PMBOK as Standard/ Descriptive and PRINCE2 as Method/Prescriptive.
PRINCE2 is the chosen overarching project methodology to implement this project. It is most widely used within the existing IT team and corporate structure of CAV UHB. There is existing understanding of the principles, processes and themes which are imbedded in the existing relationships between the IT and Podiatry teams. However, there are advantages to the mindful employment of PMBOK to sustain international standards the knowledge of project managers. 
  PRINCE2 provides clear guidance on the structure and processes involved in project management that can be tailored to the project environment (Axelos, 2017). Further beneficial features comprise of its inclusion of hierarchy in the project management team, matching the CAV UHB NHS (National Health Service) management structure. It also includes key senior user and supplier stakeholders, which represent the customer/provider requirements, as well as project assurance. The latter being critical in the rapidly developing digital environment within the NHS (Welsh Government, 2015). Furthermore, the development of the business case, containing quality acceptance criteria within defined tolerances, is seen as a strength to guide success. Agile methodology using Scrums and Sprints methods will be woven into the product delivery element of PRINCE 2, enabling the flexible, adaptive approach recognised as an essential ingredient of rapid IT system development and implementation (Merkow, 2020, p.9, Spundak, 2014). Mousaei (2018), examining the integration of Scrum/Sprint and PRINCE2 methodology to overcome risk management, used a mixed methodology approach involving 52 Agile experts from differing countries, and found that doing so produced a risk control of 85.71%. The study did not define the term “expert” or define the survey respondent’s demography, but did give informative detail regarding their project experience. The survey used was subjected to validity and reliability scrutinisation; however, a limitation was noted in the method of collecting a representative sample, which may limit the truthfulness of the results.
To address the sociotechnical considerations highlighted by the literature review, the Theory of Change (ToC) approach will be used. This will be done within the Start-up phase of PRINCE2 to facilitate reflective engagement with stakeholders. The relevant literature and the CIFR Framework will be used to guide contextual and critical thinking for the development of solutions to the problem. A report by Vogel (2012) on behalf of the UK Department for International Development outlines how ToC helps to map out the complexities around change management, which if not addressed, can lead to significant shortfalls on anticipated outcomes and benefits as noted by Topol (2019) and Watcher, (2016).  Unlike the Realist evaluation, which might better fit a project where the solution is defined, and the mechanisms to achieve the solution are the adaptive components to be explored deductively, ToC allows a more inductive, prospective solution development. ToC explores the context of the problem, defining several solutions that address the underlying assumptions of success. Scott (2016, pp. 104) suggests ToC can be used as a framework to develop a programme of actions that can bring about the intended benefit realisation.
It is anticipated that using the ToC in stakeholder engagement with the IT suppliers (in house) will identify assumptions, and therefore provide solutions, for example, system interoperability. This solution may involve use of SNOWMED CT coding which will be available in the imminent launch of the Podiatry EPR version (7.1), or the use of HL7 FHIR (Fast Healthcare Interoperability Resources) international standards framework (NHS Digital, 2021). If interoperability is considered sufficiently important, the suggested upgrading to the e-referral system to incorporate a bidirectional system and autocreation of referrals in podiatry’s EPR, will be dependent on necessary pre-works which should be factored into the PRINCE2 planning (Axelos, 2017). Furthermore, in the light of new digital information and interoperability between healthcare settings, ToC could explore the notion raised by Dayan at al. (2018) and Starfield, (1994) that patients bypass PC and access specialist care directly. It may be perfectly feasible for podiatry to gatekeep their own referrals using a combination of robotics, interactive webpages, artificial intelligence and remote telephone or Video Consultation contacts (Topol, 2019), taking advantage of the proposed Wales NHS APP (Digital Health and Care Wales, 2021). It is assumed that amongst the actions identified using the ToC approach in the stakeholder engagement activities, digital technical solutions will be identified. The CIFR framework (Damschroder et al. 2009) will be used to assess digital solutions against its 5 domains. 
Stokes et al. (2018) used CIFR to evaluate the implementation of HealthPathways in New Zealand when it had been identified that implementation mechanisms were inhibiting the anticipated benefits realisation. Although CIFR is not specifically related to digital innovation, the HealthPathways example demonstrates a relevant use case to support the decision for its use to address the sociotechnical considerations identified in this literature review. Alternative implementation frameworks considered were NASSS (Non-adoptive or abandonment of technology by individuals and difficulties Scaling-up, Spread and Sustainability (Greenhalgh et al. 2018) and DEDHI (Design and Evaluation of Digital Health Interventions) (Kowatsch, 2019) bur were not as relevant as CIFR in this specific case. Kirk et al. (2016) in a systematic review of CIFR usage, found that only 2 of the 26 articles reviewed, used CIFR before innovation implementation to inform the critical appraisal of their implementation strategy. In doing so, potential fail points were identified and re planned to overcome the identified barriers. In realising this opportunity, Kirk et al. (2016) included a recommendation that CIFR be used as a pre-implementation assessment for innovations to increase implementation success. 
Once CIFR has been used to assess the project innovation, its domains will be used to plan the stages of PRINCE2, ensuring that provision is made to adopt CIFR during the implementation phase. The benefits of doing so, not only addresses the sociotechnical considerations of implementation, but would allow a comprehensive post-implementation evaluation enabling inferences to be made, both qualitatively and quantitatively of associations between the constructs and implementation outcomes (Kirk et al. 2016). 
Measuring 
The CIFR framework will be used as a guide to ensure that Sociotechnical considerations have been addressed during planning, development, and implementation. This will make the work more comparable with other service implantation research. A monthly results report will be commissioned using the data from both WAP and the Podiatry EPR to measure the impact of the bidirectional e-referral upgrade. Inappropriate referrals will be classed as those referrals rejected with advice to referrer, referrals requesting additional information will be classed as inferior quality and referrals accepted at first submission will be considered optimal quality. The referrals will be broken down into clinical types (Wound, MSK, Outreach) and plotted to a pareto graph to illustrate any causality. Successfully automated referrals will be counted and a time comparison will be made with pre-implantation processes to evaluate anticipated benefits. Unintended consequences are risk of increased workload and loss of appropriate referrals.
There will be an audit period where clinical feedback form face-to-face consultation will be cross referenced with the referral details. This will be done in a focus group to ascertain any clinical risk to patients through the new process. The Quality Improvement Guide (1000 Lives, 2014) reflection will be used to formulate this processe. PCP referrers will be informed of the process prior to go live. They will be given a contact number for any concerns and will be invited to complete a survey based on the CIFR constructs along with the triaging podiatrists as part of the audit. 
Implications and Further Improvements:
It is anticipated that several suggestions will arise from the identified assumptions in the ToC work. One of these might be the integration for the HealthPathways into the ERS as exemplified in Canterbury, New Zealand. Further exploration could be around the idea increasing self-referrals directly to podiatry via a Microsoft Teams Form on the podiatry web page. A combination of interactive digital information such as videos or sign posting to local health education provision (available in multiple languages and settings), along-side telephone/video consultations to triage for face-to-face appointments would support patient self-care (Topol, 2019 and Zuchowski et al. 2014). This system would reduce the need for the PC gatekeeping role as described by Dayan at al. (2018) and Greenfield et al. (2006). Finally, if successful text mining can be demonstrated to be successful in automatically triaging referrals (Button, 2020), a bidirectional ERS will be further enhanced. 
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