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1. Introduction
1.1. Background 
The British National Health Service (NHS) was established in 1948 and from its inception patients have been placed on waiting lists,  an inevitable casualty born of capacity not meeting the demand.   With rationing part of every day life, the NHS modelled itself on this behaviour and the willingness of the public to wait for healthcare with the same patience that they waited in line for their food (Pope, 1993, p.408).
[bookmark: _GoBack]In 1997, the UK government bowed to the public vote to devolved, initiating a Scottish Parliament and a National Assembly for Wales, closely followed by devolution in Northern Ireland as part of the Belfast (Good Friday) Agreement in 1998.  This in turn fractured the NHS, delegating healthcare responsibility to the respective nations, each initiated with the burden of inherited waiting lists. 
The option of private healthcare has been around in a rudimentary way for longer than the NHS, accompanying the work of charities and voluntary hospitals with the option for the more privileged to access care through club memberships, or be able to pay for care as and when they needed it.   This sector gained strength at the beginning of the 1940s when private healthcare became more established offering insurance schemes.  These were more commonly accessed through employers schemes, with the remainder privately funded and predominantly accessed by older people and the higher social classes (Doyle and Bull, 2000, p.563). Today, there continues to be members of the public willing to pay to be seen sooner and access treatment more defined to their specific needs; little has changed in the last eight years as these are still more likely to be those on higher incomes, leaving those on lower incomes to remain in line (Besley, Hall and Preston, 1999, p.155-181).  Increasing take-up of private healthcare is not however, the panacea to unlocking the NHS waiting lists. There is evidence that increasing access to private healthcare does not reduce waiting lists in public healthcare systems.  A key factor to this is explained by Duckett (2005, p.87-93) to be the lack of correlation between the cohort of patients that require access to free healthcare due to their economic situation i.e. those on lower incomes, and the prohibitive cost of private healthcare and private healthcare insurance.  
The picture across Britain today is sobering, with all four nations showing significantly increased waiting times, exacerbated by the Covid pandemic to levels that are unprecedented.  Despite this bleak position in the mist of the pandemic, conversely amongst the general public there is a slightly better feeling of satisfaction for the services provided overall within the NHS.  Over half of all age groups attribute this to the quality of the services they received, the fact that these services are free of charge, and the range of services on offer (Appleby et al, 2020).  The same survey also revealed that the 57% of responders were dissatisfied with waiting times for both GP and hospital appointments, coming only second to inadequate staffing resources, a key contributing factor to long waiting lists. Specifically, outpatients services did fare more favourably than both inpatient and GP services.
Within NHS Wales secondary care, the demand for treatment exceeds capacity across all Local Health Boards; with over half a million patients on waiting lists for planned care and almost 40% of these waiting for longer than 36 weeks (Bevan Commission, 2021).  The current position is the worst seen over the last 10 years reaching in excess of 620,000 on the waiting list to start treatment, with the impact of the Covid-19 pandemic being felt with more patients waiting in excess of 36 weeks, but with less patients waiting in the cohort of less than 26 weeks (Welsh Government, 2021).  This aligns with the fact we are seeing fewer referrals into secondary care during this pandemic, and it will be prudent for Health Boards to prepare for the wave of what Hampton et al (2021, p.530-534) termed the ‘hidden burden’ that is anticipated when either the pandemic eases, or when those members of public consider the risk of not being seen outweighs the risk of contracting Covid.  With the biggest waiters across Wales being for Trauma & Orthopaedics, the impact will exacerbate an already strained service.
There are many local and national initiatives focussed on reducing the time patients wait for an appointment through such as; Video Clinics and Video Group Clinics to provide an alternative to face to face appointments, Advice and Guidance to prevent the unnecessary referrals into Secondary Care, and directing the patient through a See on Symptom (SoS) or Patient Initiated Follow Up (PiFU) pathway. There is not one solution on its own that will address this colossal problem and in order to clear the line of sight, we first need to review or ‘validate’ the backlog of patients waiting on our lists to ensure those waiting still need, or indeed want to be seen.
Local Health Board validation of waiting lists to determine if a patient still requires their appointment is not a new concept, there is evidence of the practice in the UK back to 1975 (Sheard, 2018, p.226-250).  Neither is it unique to the UK with modern day examples cited through to this year, such as the reduction of an epilepsy clinic waiting list in Australia where a staggering 96% of appointments validated were deemed unnecessary, or no longer required (Lewis et al. 2021, p.115-130). Closer to home, Northern Ireland undertook their largest ever patient validation exercise in a bid to reduce their waiting lists for outpatient appointments, sending out postal letters to patients with two reminders to return their postal response, or risk being removed from the waiting list (Colhoun, 2019).   
The challenge is how we achieve better results with our existing and likely reducing resources, and for that we need to re-think our approach and harness digital innovations to support more streamlined processes.  This year against a backdrop of long waiting lists and staff shortages, Manchester NHS Trust used a digital first approach to patient validation of their waiting lists, partnering with an external agency to send and receive automated communications, offering options for patients to advise the Trust if they wanted to remain on the waiting list (Manchester University NHS Foundation Trust, 2021). 
1.2. Setting and Scope
The setting is complex within Betsi Cadwaladr University Health Board (BCUHB) following a merger across North Wales in 2009.  There are three main hospital sites (East, West and Central) spanning over 70 miles, each with their own Hospital Management Team; along with community settings that provide outpatient appointment and more recently, plans emerging for two regional treatment centres.  Underpinning these sites are three separate Patient Administration Systems (PAS) that provide the key data to a large number of downstream systems and applications, with plans to merge two of these three into one by May 2022, with the final PAS merger to be scheduled.  
The scope of this digital improvement project is confined to patient validation of the new referral to treatment (RTT) appointment waiting lists defined as Stage 1 Outpatient (S1), managed within the BCUHB’s Planned Care Directorate, unless a Department Senior Manager makes and has Executive Medical Director approval for, a case of exceptionality.  Whilst the project will deliver pan-BCUHB, there will be technical, stakeholder and governance implications to be managed individually at each of the three main sites.
Validation of the new referral to treatment or Stage 1 (S1) waiting lists is currently undertaken in tranche exercises; these are locally or nationally instigated within BCUHB and often lack sustainable resource to complete, exacerbated by the large cohorts targeted for patient validation.  Whilst efforts have been made to automate specific aspects of the internal process and to commission outsourced online response forms via 3rd party suppliers, this lacks a whole process re-design resulting in a wasteful and costly process that often exceeds timescales.
To meet the National driver that all patients receive a new outpatient appointment within 12 weeks of referral (Welsh Government, 2020), this project will use digital transformation in conjunction with process redesign to deliver significant and tangible improvements. The patient validation letters asking patients if they still require their appointment will be generated from the PAS when a patient’s wait exceeds an agreed trigger in weeks after their ‘target’ appointment date.  These will then be sent via integration to the internally hosted Neopost system to be printed and distributed.  Whilst the optimal process will be for the patient to respond via the online form, they will also have the option to provide a paper response via a pre-paid envelope. For the responses provided via the online form, integration will be in place to the automate the update of the PAS with the data response, whilst the paper responses will need to be manually updated by the booking teams; both approaches will either remove patients from the waiting list, or mark them as validated i.e. remain.  
The divergence of paper and online response options acknowledges the spectrum of digital readiness that can be expected across the patient stakeholder group.  Whilst there has been a slight increase to 20% percentage of adults that were recent users of the internet (Office for National Statistics, 2021), this dual approach inviting both web-based and paper responses will ensure equitability to patients across the spectrum.  To encourage the online uptake, the project will adopt lessons learn from Lesser et al (2016)  following their eight-year longitudinal study of mixed-mode survey responses, which found that including additional context in the initial letter to patients outlining the advantages to both the patient and the NHS of submitting an online response, achieved a significant increased in their online response rate.  This approach is evident in the online communication provided to patients by Manchester University NHS Foundation Trust (2021), describing the purpose and benefits to their waiting list validation.

2. Approach to Literature
The literature review was approached from two principal angles; the first to broaden the exploration of and underpin the evidence for the problem and the second, to broaden the exploration of and justify the methodology approach to delivering the digital improvement project successfully.  The following questions were used to guide the selection of the terms for the review:

· Are waiting lists predicated by free healthcare?
· Can waiting lists be managed/reduced by inviting patients to opt-out online?
· What is the response rate for invitations to opt-out online?
· What project methodologies and quality improvement tools best fit digital healthcare transformation?
Utilising the broad principles of the PRISMA Statement (PRISMA), the terms of the search were identified, tested and refined to better inform both the terms used and the inclusion/exclusion criteria for the two principle angles through both a systematic review and specific term search, using Boolean in both approaches where appropriate to open terms. 
The final terms used to review the problem were: ‘long waiting list’, ‘outpatient’, ‘active management’, ‘opt-out’ OR ‘opt out’, ‘online’ OR ‘web’ , ‘digital form’ or ‘e-form’, ‘no-show’ , ‘response rate’, ‘patient’, ‘outcomes’.  
The final terms used to explore and define the methodology approach were: ‘project methodology’, ‘informatics’, ‘Prince2’, ‘A/B Testing’ and ‘Lean’. 
Due to time constraints, the scope of the search was limited to the UWTSD Library & Learning Resources, ProQuest Central and Google Scholar.  These searches were  complimented with the citation of grey literature, with references to national digital improvement branch organisations available via Google Search. Further literature explored was naturally led on from the references of the selected returns from the main literature review. 

The database selection systematic review of ProQuest included: Computer Science Database, Consumer Health Database, Continental Europe Database, East Europe, Central Europe Database, Health & Medical Collection, Healthcare Administration Database, Library Science Database, Nursing & Allied Healthcare Database, Public Health Database, Research Library, Telecommunications Database, UK & Ireland Database.  All searches were limited to full text, peer reviewed and English, with subject and year controls selected as appropriate to reduce the number of responses.  Across the systematic review, a total of 1,570 abstracts were reviewed, 5 duplicates excluded and a final 47 retained, for a full document review.   

To enrich the systematic review, the term specific search of the UWTSD Library & Learning Resources focused on two searches: 
· Title contains ‘A/B Testing’ AND Subject contains ‘digital forms’ OR Subject contains ‘e-forms’; and 
· Title contains ‘Lean Method*’ AND Any Field contains ‘Waiting List’; both searched were restricted to Full Text, Peer Reviewed, Last 10 years, and English. 
Across the systematic review, a total of 515 abstracts were reviewed, 10 duplicates excluded and a final 4 retained, for a full document review.   
A final search was carried out in Google Scholar posing the two questions ‘why waiting lists nhs macro’ and ‘nhs capacity waiting lists private’; no parameters were applied, but due to the time constraints only the first 20 documents returned in each question were explored, providing an additional 3 documents to be retained for a full review.
A final 25 documents were retained and used to support this essay.

3. Aims & Objectives (500)
The overarching aim for outpatient services is that patients receive their care in the right place and at the right time.
BCUHB’s strategy for the recovery and improvement of outpatient services is currently being developed and is in draft.  It identifies five improvement outcomes that form the basis of the overarching BCU Outpatient Improvement Programme; this specific digital improvement project to digitise and automate the patient validation of Stage 1 outpatient waiting lists will work directly towards the achieving the first two of the five outcomes listed:
1. Resilient, flexible booking and validation models, with consistent working practices to support equitable access to care pan-BCU
2. Primary care can access patient information and clinical advice to set patients onto the right care pathway first time   
3. New referrals into Secondary care are managed digitally within one system that enables both site and centralised models of care 
4. Appointments are offered in the way that provides the best experience for the patient with the least disruption and discomfort with patient enabled to self-manage their care
5. Information shapes services and aligns capacity to demand
The business objective aligns with the national target that “all patients referred for a first appointment for medicine outpatients within a BCU secondary care setting are seen within 12 weeks, by March 2023” (Welsh Government, 2020).  
Introduced in the early 1980’s to support a better understanding and achievement of management goals and objectives (Doran, 1981), this project has used the SMART method to set the high-level objectives for the project that will be used to determine when the project is complete:
Ob1:	All patients on Stage 1 waiting lists automatically receive a letter asking them 	to confirm they still want an appointment, within 3 days of exceeding the 	agree threshold tolerances.
Ob2: 	All patients that reply they no longer need the appointment, are automatically 	outcomed on the PAS to remove them from the waiting list and a generated 	letter is sent to the patient with a 	copy to their GP, within 5 working days of 	receipt of their response.
The question however, of whether the resulting service has had the desired improvement for those stakeholders most affected by the change, will need to be answered through a benefits realisation plan that will go beyond the life of this project.  

4. Methodology
The BCUHB Outpatient Improvement Programme governs the projects that work together to deliver the overarching improvement aim and objectives previously defined; this digital improvement is one of the contributing projects.  
4.1. Theory of Change
The overall programme has a longer-term aim better suited to the Theory of Change Methodology, allowing for a more flexible iteration through engagement to shape change through versions of the model to allow each element to be refined, with scope to decide ‘what’ is the right thing to do.
The same approach can be used at the project level. In considering this project in its wider context of the overall programme however, a Realist Evaluation of the change is taken. There is a clear pre-determined intervention i.e. the project to digitise and automate the patient validation of Stage 1 outpatient waiting lists, that will be delivered within the scope of a defined setting i.e. the outpatient departments within BCUHB. The literature review provides the basis to evidence that the planned change is warranted and the approach to digitising the patient validation process is aligned with the broader aspirations of the NHS in Wales.  To support this, there are a number of mechanisms that will be considered to ascertain if the specifics of the intervention is right for the right stakeholders. The ensuing results of delivering the project objectives and the undertaking of robust benefits realisation as part of the project methodologies, will be considered against the initial ‘why’ and ‘how’ to inform us if ‘what’ was introduced has helped.  Scott et al. (2020) provides a model that can be applied to understand the interaction of the change project, in the context of what will be the opportunities and risks to realising the desired outcomes.  For this project there are three key functions within the interaction, with two cognitive mechanisms for both the opportunities and the risks that will influence the quality and efficiency outcomes (see Figure 1).






Figure 1: Context and mechanism for desired outcomes
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						Scott, Andrikopoulou et al. (2020, p.14-15)


4.2. Project and Service Management Frameworks
From the range of project and service management frameworks, both PRINCE2® and ITIL® are in use within BCUHB. Each has historically and traditionally been confined to specific domains; ITIL if the project is being owned by the ICT department and PRINCE 2 for all others, including where the change is technical and ICT are a key supplier of the change.  A recent case study exploring the use of agile over more traditional project methodologies within an IT Department, showed that agile can provide the flexibility and space for innovation during the development of an IT solution (Vresk, Pihir et al. 2020).  For this project however, an agile approach is discounted in favour of methodologies that offer a more controlled environment, due primarily to the lack in an agile approach of formal project documentation that will be required to: ensure the project delivers to agreed financial and time constraints, provide the governance to make sure the project is clinically led and technically enabled, and ensure it will stand up to scrutiny with a clear audit trail of decisions and actions taken due to the level of clinical risk involved.  
Across the more formal project methodologies, the ITIL framework was initially considered as the best fit to deliver this digital transformation.  There is no doubt that this is principally an IT initiative that requires at its intrinsic level changes to the existing PAS and development of a web-based public access form, with robust interoperability and integration required to ensure sustainable success.  There will need to be support to ensure a consistent high level experience for the end user, with clear arrangements in place to handle problems that will inevitably arise both internal to the technology being used and from external factors such as core system upgrades, users, national and local targets.  Through IT service management and reporting, the continuous service improvement (CSI) allows for the lifecycle review of service design, service transition and service operation, to ensure the needs of the users continue to be met (Arraj, 2013).  However, constraints of using this framework to deliver projects are concentrated around the lack of clear governance and how to measure if the project has met its objectives, supporting the need to consider how the IT service governance can be strengthened with project methodology (Jäntti, Hotti 2016, p.141-150).   
Scott (2010) evaluates a blended approach in his case study exploring the benefits and constraints of using PRINCE2 and ITIL together to set up a new service desk.  The core benefits of PRINCE2 attributed by Scott can be applied to the requirements of this project in the areas of: business justification to both govern the decision to invest time and money within the agreed business parameters and throughout the life of the project to ensure adequate controls to avoid creep, delivering the project by stages to ensure the undertaking is manageable within smaller sub-sections of activity, looking to lessons learnt from other projects and building on these with lessons derived during the delivery of this project, and the approach to robust risk management. The evaluation further showed that ITIL can compliment PRINCE2, contributing a richer depth of detailed at the start of the project through the service design approach to the mandate, bridging the communications gap between the technical and multiple stakeholder groups, and taking an assessment approach to change requests during the project to quantify the costs against the perceived benefits.  

Based on the evidence of the literature review, this project will blend a tailored approach within the project methodology of PRINCE2 together with service methodology of ITIL; this will cover the expanse of considerations in undertaking this digital transformation project and carefully balance the controls on offer with each approach. In particular, the ITIL Service Composition will fill the IT design gap in the PRINCE2 process (Figure 2). To reduce bureaucracy and manage scope creep, clear change control process will be agreed by the Project Board, on which the IT lead will sit in the formal role of Senior Supplier.
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4.3. Quality Improvement Methods
To ensure the technology design is informed by the optimal ways of working rather than the converse (to avoid the trap of the ‘tail wagging the dog’), the project will make flexible use of quality improvement methods, in particular Lean and A/B Testing during the lifecycle of the project to deliver the future state.

4.3.1 	Lean Tools
The use of Lean in healthcare transformation and improvement projects is well evidenced as a tool to deliver improved efficiencies. Kam et al. (2021, p.1-9), demonstrates in their quality improvement study how the application of Six-sigma Lean® techniques delivered measurable improvements in the waiting times and capacity utilisation in an outpatient ophthalmology clinic.  Furthermore, the same study supported the application of Lean to deliver improvements in any area within a healthcare settings, citing worldwide evidence of measurable improvements in areas of cardiology (Cleveland), inpatient orthopaedics (Indiana), and a range of hospital wide specialities in (Naples).   
It is not the purpose of this project to implement Lean healthcare organisation-wide within BCU, rather to make flexible use of Lean tools to: 
· assess - map the ‘current state’ through engagement and observation, identify the value steams and add resilience to the baseline and future performance monitoring stage with time and motion studies; 
· improve - re-design the ‘future state’ process to remove the waste and add value, revisiting this stage to learn from lessons and experiences to continually improve; and 
· performance monitor – revisit the time and motion study with the new process and assess against the baseline at agreed intervals.  
Whilst the flexible utilisation of Lean tools in a mixed model of quality improvement methods has been described by Shilpa Shekhar Parkhi (2019 p.1275-1289) in her literature review of Lean healthcare as a ‘superficial’ implementation, her acknowledgement within her review of Souza and Pidd (2011) describing the six category of challenges to a more holistic Lean healthcare implementation “namely, Lean manufacturing background, way of thinking in healthcare, silos in healthcare provider organisations, education and capabilities, management of healthcare organisations and leadership in healthcare providers”, supports the intention of this project to adopt this simpler approach in the face of its scope limitations. 
One of the key benefits of a Lean approach as part of this project will be to standardise processes within the validation and administration support teams across the Health Board, eroding the variation previously described from having three main hospitals with three separate PAS, supporting the Programme’s improvement outcome of resilient, flexible booking and validation models, with consistent working practices to support equitable access to care pan-BCU.  Maintaining the new standardised approach within these teams will form part of the ITIL Service Composition, with the development of standard operating procedures (Figure 2). 
4.3.2 	A/B Testing
A/B testing is traditionally the process by which you test two different online designs to see which one yields the best response in terms of metrics such as; visits, length of stay or expected activity, interaction or sales.  
We previously acknowledged in this essay the spectrum of digital readiness across the patient stakeholder group and the need to adopt a mixed-model approach to securing validation responses, and described one approach to increase online take-up.  This project will use A/B testing of the patient online response form to further increase the appeal for online submission over paper postal submission.   
The literature review did not draw out many examples of A/B testing being used for purposes other than those more traditionally stated above, a position corroborated by Miller et al. (2021, p106598) in their pilot study to enhance the online enrolment of older adults onto clinical trials.  Using two different methods to engage the older persons targeted as part of their pilot cohort, they obtained evidence to corroborate that even subtle difference in the versions elicited different responses.  
In order to ensure validity of the testing, control criteria and a robust data collection approach will be established. An example of this would be that the A/B forms will be tested within the same speciality: both A/B forms will be provided to patients within Ophthalmology to compare the response rate, this will be repeated within other specialities to see if there is consistency, or variation with the results across specialities. 

5. Measures 
Measures are required in the context of the project for three principle purposes: to measure against the objectives to ensure the project can close, to undertake post project closure benefits realisation, and to support ongoing performance management.

Both metrics and qualitative stakeholder analysis will be established at the start of the project to baseline the ‘current state’ performance, to be measured against ‘future performance’ and enable benefits realisation of the ‘future state’.   Local data at a speciality level on each site will be collected and then aggregated at a department, site and whole organisation level.  These datasets will be agreed with performance colleagues, with robust methodologies recorded for each metric to ensure standardised data collection pan-BCUHB, for both accuracy and benchmarking purposes.

Process mapping with touch and flow analysis of the current state, both with stakeholder involvement and through independent observation, will be gathered to inform the design of the new process and to measure time and cost improvements.  

Qualitative measures from patients will be derived from the A/B Testing of the web based response e-form and through engagement on the appropriateness of the letters sent.  As part of the design phase of the online form and planning of the A/B Testing, a Data Protection Impact Assessment (DPIA) will be completed with a range of stakeholders, ahead of presenting to the ethics committee to ensure all information is collected lawfully, fairly and is transparent, with the patient notified of the intent to process and how their responses will be used.  

6. Constraints, Evaluation and Future Improvements 
6.1. Constraints
A number of constraints need to be acknowledged that have limited the ability to broaden the literature review. The first and most significant of these was the time available to allocate to the searches and review the findings within the constraints of the assignment allocation and submission dates, exacerbated by work commitments.  The second related to the lack of available research undertaken into the benefits of A/B Testing for healthcare purposes. 

There is also a key constraint that was and will continue to be influential in the solution design and will be taken forward into and throughout the project implementation, namely the spectrum of digital readiness that will prevent a fully digital approach from being deployed.  

6.2. Evaluation
Waiting lists within the NHS are here to stay, but there are opportunities to manage them better through service redesign and digital innovation. There are a number of digital initiatives underway locally and nationally to reduce waiting lists, but first we must clear the line of view by eroding the backlog of patients waiting longer than their target date, starting with patient validation to confirm the appointment is still needed; an approach that the literature review evidenced will yield benefits across NHS outpatient specialities.  The existing process is inefficient and introduces risk through antiquated paper methods and the capacity to process.  To address this we need to introduce a digital transformation that moves the process away from a tranche activity into business as usual.

It is expected that in delivering the objectives of this project there will be unintended tangible and cultural benefits derived from the digital improvement that have not been explored in this essay.  Further local and national targets can expect to see a positive impact in areas such as; appointments patients did not attend (DNAs),a reduction in the number of patients delayed by over 100%, and a reduction of the overall follow up waiting list (Welsh Government, 2020).  The move towards a more digital approach to validation will support the principles of a born digital approach within BCUHB, contributing towards normalising the digital culture change for both staff and patients across North Wales.

6.3. Future Improvements
Applying formal project management methodologies will ensure success is measured and lessons learnt are captured.  This is key to support the case for scaling up from this initial limited scope into all areas of waiting list patient validation across the organisation.  The expansion will target new referrals for surgery and then follow-up outpatient appointments.  There is scope to further consider the validation of diagnostic waiting lists, such as ultrasound and radiology where the demand exceeds the capacity in higher numbers with BCUHB.  Drawing a closer alignment between the clinical and diagnostic services is necessary to support the move to the emerging Regional Treatment Centres (RTCs) and strengthen performance towards achieving the overarching aim for outpatient services and the Outpatient Improvement Programme that patients receive their care in the right place and at the right time.

This approach is currently limited to patient validation to determine if the appointment is still needed and more bold steps can and will need to be taken if we are to reach the national targets of patients being seen within 26 weeks (Welsh Government, 2021).  There is the potential to explore the use of Artificial Intelligence (AI) to further improve our management of waiting lists.  By designing the algorithms to align to specific pathways, AI can be used to undertake the first stage of the clinical validation of the patients pathway, to identify and flag inconsistencies or inaccuracies.


References

Appleby, J., Hemmings, N., Maguire, D., Morris, J., Schlepper, L., and Wellings, D. (2020) Public satisfaction with the NHS and social care in 2019. Available at: https://www.kingsfund.org.uk/publications/public-satisfaction-nhs-social-care-2019 (Accessed: 19 November 2021)
Arraj, V. (2013) ITIL®: The Basics. Available at: http://docs.newhorizons.bg/itil/ITIL-the-basics-White-Paper.pdf (Accessed: 07 November 2021) 
Colhoun, C. (2019) ‘NHS: Huge audit targets tens of thousands on NI waiting lists’ BBC News, 13th October 2019. Available at: https://www.bbc.co.uk/news/uk-northern-ireland-49974097 (Accessed: 02 December 2021)
Besley, T., Hall, J. and Preston, I. (1999) ‘The demand for private health insurance: do waiting lists matter?’ Journal of public economics, 72(2), pp. 155-181. doi:10.1016/S0047-2727(98)00108-X (Accessed: 19 November 2021)
Bevan Commission (2021) Doing Things Differently: Tackling the Backlog in the Aftermath of Covid-19. Available at: https://www.bevancommission.org/post/doing-things-differently-tackling-the-backlog-in-the-aftermath-of-covid-19 (Accessed: 07 November 2021)
Doran, G. T. (1981) ‘There’s a S.M.A.R.T. way to write management’s goals and objectives’ Management Review, 70(11), p. 35. Available at: https://search-ebscohost-com.ezproxy.uwtsd.ac.uk/login.aspx?direct=true&db=bth&AN=6043491&site=ehost-live (Accessed: 24 November 2021).
Doyle, Y. and Bull, A. (2000) ‘Role of private sector in United Kingdom healthcare system’ BMJ : British Medical Journal, 321(7260), pp. 563. doi: http://dx.doi.org/10.1136/bmj.321.7260.563 (Accessed: 15 November 2021)
Duckett, S.J. (2005) ‘Private care and public waiting’ Australian Health Review, 29(1), pp. 87-93. Available at: https://www.proquest.com/scholarly-journals/private-care-public-waiting/docview/231725682/se-2?accountid=130472 (Accessed: 19 November 2021)
Hampton, M., Riley, E., Garneti, N., Anderson, A. and Wembridge, K. (2021) ‘The orthopaedic waiting list crisis’ Bone & Joint Open, 2(7), pp. 530-534. doi: 10.1302/2633-1462.27.BJO-2021-0044.R1 (Accessed: 20 November 2021)
Jäntti, M. and Hotti, V. (2016) ‘Defining the relationships between IT service management and IT service governance’ Information Technology and Management, 17(2), pp. 141-150. Doi: http://dx.doi.org/10.1007/s10799-015-0239-z (Accessed: 19 November 2021)
Kam, A.W., Collins, S., Park, T., Mihail, M., Stanaway, F.F., Lewis, N.L., Polya, D., Fraser-Bell, S., Roberts, T.V. and James E.H. Smith (2021) ‘Using Lean Six Sigma techniques to improve efficiency in outpatient ophthalmology clinics’ BMC Health Services Research, 21, pp. 1-9. Doi: http://dx.doi.org/10.1186/s12913-020-06034-3 (Accessed: 19 November 2021)
Lesser, V.M., Yang, D.K., Newton, L.D. and Sifneos, J.C. (2016) ‘Mixed-mode surveys compared with single mode surveys: trends in responses and methods to improve completion* Journal of Rural Social Sciences, 31(3), pp. 7-34. Available at: https://www.proquest.com/central/docview/1872116884/8C39B901B0E2469BPQ/15?accountid=130472 (Accessed: 19 November 2021)
Lewis, A.K., Taylor, N.F., Carney, P.W. and Harding, K.E. (2021) ‘Reducing the waitlist of referred patients in a medical specialist outpatient clinic: an observational study’ Journal of Health Organization and Management, 35(1), pp. 115-130. doi: http://dx.doi.org/10.1108/JHOM-08-2020-0321 (Accessed: 19 November 2021)
Manchester University NHS Foundation Trust (2021) Waiting list review - patient letters Available: https://mft.nhs.uk/waiting-list-review-patient-letters/ (Accessed: 19 November 2021)
Miller, H.N., Plante, T.B., Gleason, K.T., Charleston, J., Mitchell, C.M., Miller, E.R., Appel, L.J. and Juraschek, S.P. (2021) ‘A/B design testing of a clinical trial recruitment website: A pilot study to enhance the enrollment of older adults’ Contemporary Clinical Trials, 111, pp. 106598. doi: https://doi-org.ezproxy.uwtsd.ac.uk/10.1016/j.cct.2021.106598 (Accessed: 19 November 2021)
Moher D, Liberati A, Tetzlaff J, et al. ‘Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement’ PLoS Med2009;6:e1000097. doi:10.1371/journal.pmed.1000097Google Scholar (Accessed: 07 November 2021)
Office For National Statistics  (2021) Internet users, UK: 2020. Available at: https://www.ons.gov.uk/businessindustryandtrade/itandinternetindustry/bulletins/internetusers/2020 (Accessed: 19 November 2021) 
Pope, C. (1993) ‘Waiting times for outpatient appointments’ BMJ : British Medical Journal, 306(6875), pp. 408. doi: http://dx.doi.org/10.1136/bmj.306.6875.408 (Accessed: 19 November 2021)
Scott, N. (2010) ‘Case Study: Using ITIL® and PRINCE2® Together’ Alexlos Global Best Practice. Available at: https://itsm.zone/downloads/itil21sf/8901-CS-Case-Study-Using-ITIL-and-PRINCE2-Together.pdf (Accessed: 23 October 2021)
Scott, P., Andrikopoulou, E., Nakkas, H. and Roderick, P. (2020) ‘Exploring the role of the Care and Health Information Exchange (CHIE) in clinical decision-making: a realist evaluation’ Cold Spring Harbor Laboratory. doi: 10.1101/2020.08.13.20174276 (Accessed: 04 December 2021)
Sheard, S. (2018) ‘Space, place and (waiting) time: reflections on health policy and politics’ Health Economics, Policy and Law, 13(3-4), pp. 226-250. doi: http://dx.doi.org/10.1017/S1744133117000366 (Accessed: 19 November 2021)
Shilpa Shekhar Parkhi (2019) ‘Lean management practices in healthcare sector: a literature review’ Benchmarking, 26(4), pp. 1275-1289. doi: http://dx.doi.org/10.1108/BIJ-06-2018-0166 (Accessed: 19 November 2021)
Vresk, A., Pihir, I. and Furjan, M.T. (2020) ‘Agile vs. Traditional Methods for Managing IT Projects - A Case Study*’ Varazdin, Croatia Varazdin, Varazdin: Faculty of Organization and Informatics Varazdin. Available at: https://www.proquest.com/central/docview/2531372934/fulltextPDF/6CFAE56EA91E4B95PQ/8?accountid=130472 (Accessed: 02 December 2021)
Welsh Government (2021) NHS activity and performance summary: June and July 2021 - Report summarising data on activity and performance in the Welsh NHS for June and July 2021. Available at: https://gov.wales/nhs-activity-and-performance-summary-june-and-july-2021-html (Accessed: 01 December 2021)
Welsh Assembly Government (2020) Transforming the way we deliver outpatients in wales A three year strategy and action plan 2020-2023. Digital ISBN 978-1-80038-337-1 (Accessed: 22 October 2021)



BMDS7000: System Improvement Programme		14
image1.png




image2.png
Figure 2. Service Composition to digitise and automate the NEWs validation
waiting lists at Stage 1 (Outpatients)
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