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1. Introduction – what is the problem?

Durcevic (2020) argues that the average human lifespan is increasing across the world population, which poses new challenges to today’s healthcare treatment delivery methods. The NHS is facing an increased demand for services, which it must meet within limited resources. In order to deliver more care without compromising quality, it’s essential that Trusts have detailed information to help them understand how and where they are spending money, Harrison (2019). Harrison also argues that in order to truly understand the spending and make informed decisions about efficient and effective service delivery, Trusts need to understand and address where there is clinical variation and its cost implications, and be able to measure the cost and value of new models of care accurately against the old pathways. One solution to this is Patient-Level Information and Costing Systems (PLICS). HMFA (2021) identifies Patient-Level Information and Costing Systems (PLICS) as systems that bring together healthcare activity information with financial information in one place.  PLICS provide detailed information about how resources are used at patient-level, for example, the cost of staff, drugs, and diagnostic tests for when a patient receives care from the NHS.

This is one of the reasons that Aneurin Bevan University Health Board (ABUHB) is looking to implement a new digital system to record patient level costing more accurately.  This approach would allow the health board to identify how much a patient costs to access healthcare through the NHS, and ensure that the NHS gets the most value for each pound spent. Currently ABUHB uses a cost allocation approach to calculating how much is pent per patient, which takes financial data from the general ledger and generates an average cost per patient. This means that costs per patients are not accurate and benefits such as offering consistent, high quality care, and exploring the costs and benefits of new ways of working are not realised. Cokins, Lawson and Tholemeier (2018) support this criticism of current methods, by arguing that most managers react to the term “cost allocation” with dismay. They recognise that cost allocations that do not reflect the causality principle simultaneously over-cost some items and therefore must under-cost others because the total costs must be allocated. Thus, although the total allocated cost is correct, individual patient encounters are costed in error and therefore are misleading.  

A digital approach such as PLICS to patient-level costing combines the activity and financial data that ABUHB already collects, but instead of coming up with an average cost per patient, it separates out costs for each individual patient in order to identify any clinical variation or differences in the pathways followed. Instead of generating average costs, this approach breaks down costs by individual patient, allowing ABUHB to identify any variation in the care received. It would do this by calculating the cost for each part of the care provided for each individual, e.g. doctor and nurse time, equipment, pharmacy and pathology. 

Patient-level costing is event-driven, rather than focused on a fixed time period as with period-based cost systems (e.g., by month). As costs occur, the data is accumulated in real time. Because the data is generated, gathered, and held at the discrete cost-item level, patient-level cost analytics that are data-driven and provide a consumption-view allow easy aggregations and deeper dives into the information. For example, patients can be compared in terms of their time in the operating room or drug costs at a summary level. Any observed anomaly, variation, or difference of interest can be explored and examined with granularity, Cokins, Lawson and Tholemeier (2018).

Patient level costing has been an approach used by some English Trusts since mid 2000. By 2010 nearly one-third of NHS trusts had patient-level information and costing systems (PLICS) and by 2011 half of trusts had these systems. 
This would suggest that the NHS is adopting PLICS implementation more widely, despite the fact it has yet to be fully integrated in Wales. ABUHB are consistent with the rest of the UK by not fully implementing PLICS, as Blunt and Bardsley (2012) argue that relatively few trusts in England have these information systems tracking the costs incurred by individual patients; most Trusts collect such information in aggregate across different specialties or ‘service lines’. 

Harrison (2019) argues that these are early days for PLICS, but the benefits to patients could be huge. NHS England and NHS Improvement may be driving the development of costing in the NHS centrally but it’s been very much steered by those in the sector including clinicians who already see the potential benefits. 

If the NHS wants to further identify how it spends its budget down to a patient level, the current costing approach does not allow for this and therefore a new approach is needed.  



The following tools were chosen for the identification of literature, as they were deemed most relevant to the topic; Google Scholar and the UWSTD library.

To ensure as much relevant literature as possible was covered, there were also searches conducted with the phrase ‘patient level costing’ in place of ‘PLICS’. As some searches were returning thousands of results, database filters were used to refine results, including, date published, source and full text only.

Initially, abstracts and conclusions were reviewed to determine the suitability to this report, before a more in-depth analysis was undertaken.

Benefits of PLICS

The Department of Health (2011) suggests that PLICS allows for the analysis of variations in expenditure and how efficiencies may be made appropriately from discussions with operational and clinical teams. It also provides crucial information to inform any future change in the grouping and classification of patients. 

HMFA (2021) suggests that PLICS, combined with other data sources, provides Trusts with a rich source of information to help understand their patients and their services. This view is supported by Blunt and Bardsley (2012) who argue that the need to extract greater value from funds spent on health care means that there is increasing availability and scrutiny of data on the costs and outcomes of care. I.e. why Mrs X cost the NHS £5,000 for a hip replacement and Mr Y cost £10,000. By analysing the treatment pathway for these two patients, Trusts are able to identify the variations and consider whether they are justifiable or not. 

The Chartered Institute of Management Accountants (2008) reported that some early adopters of PLICS found that it had refocused their attention on areas of costs that had not been previously considered to be major cost drivers; the Institute also describes how better information had diverted attention from the areas that traditionally had been believed to be the areas of potential cost improvement. Stobierski (2019) argues that while intuition can provide a hunch or spark that starts you down a particular path, it's through data that you verify, understand, and quantify. Therefore it maybe argued that PLICS provides Trusts with data that enables better decision making for managers, which in turn provides greater efficiency for the organisation. 	

Llewellyn, Chambers, Ellwood (2016) argue that in the NHS, it has been known for some time that a minority of patients drive costs, but PLICS data give specificity to this knowledge; Blunt and Bardsley found that 3% of patients account for 45% of costs. PLICSs give the opportunity to discern where, on the care pathway, these costs are incurred. This is important as being able to identify the patients that incur the greatest costs, will allow health boards to target efficiency mechanisms accordingly. 

In 2012, the Nuffield Trust report (Cited Llewellyn, Chambers, Ellwood (2016)) supported the use of PLICSs to generate cost savings, but commented that such savings will be achieved only if clinicians actually use PLICSs to investigate how their decisions impact on costs and warned that trusts could use PLICSs to identify unprofitable service areas and, subsequently, pull out of providing them

Challenges 

One of the main methods of engaging clinicians in costing issues always has been seen as translating cost data in a language that they use: the ‘currency of the clinician’. This ambition is not new; it drove experiments in specialty costing and clinical budgeting originating in the 1980s and 1990s. The greater granularity of PLICS allows costs to be linked more meaningfully to clinical data, triggering clinical engagement from consultants who now can see costs linked to their individual actions (Chapman and Kern, 2010). However this can discourage some clinicians from wanting to adopt PLICS e.g. as clinical procedures can be compared, they may come under greater scrutiny when benchmarked against their colleagues. 

Blunt and Bardsley (2012) found evidence to support the benefits of PLICS to an organisation, with some evidence of it being used in the grouping and classification of patients. However, the evidence for dramatically improved clinical ownership of operating information as a benefit of PLICS is limited. They identified that PLICS is just data – further local intelligence and clinical support required to truly understand what happened over this year.

Blunt and Bardsley (2012) argue that the ease with which a PLICS system can be implemented strongly depends on the condition of a trust’s existing IT infrastructure. Set-up costs are in the order of £250,000 to 500,000: a significant investment, but not massive by the standards of most NHS trusts. However, these systems generate a massive volume of data and once systems are implemented, the trust will require finance and information analysts to mine the PLICS dataset in search of efficiency savings. Interestingly, Cokins, Lawson and Tholemeier (2018) did not identify IT is as a barrier: IT systems typically are already in place and proven. This contradicts Blunt and Bardsley (2012) that suggest significant IT infrastructure/set up costs are required to implement PLICS.

Cokins, Lawson and Tholemeier (2018) identified three major reasons healthcare providers organisations do not embrace patient-level costing; the potential to disrupt established processes and meet with resistance from staff; physician resistance to changing their treatment protocols and a lack of urgency to make a change. Other reasons include a reluctance to have greater financial transparency, anxiety from being measured and held accountable, and weak organisational leadership. 

How data can be used to support whole system change, improve outcomes and partnership working 

NHS England (2021) suggests that PLICS data can be used to inform new methods of pricing NHS services, inform new approaches and other changes to the design of the currencies used to price NHS services, develop integrated care system and sustainable transformation partnership reviews, and help trusts to maximise use of their resources and improve efficiencies. By better understanding the costs of NHS services, ABUHB will be in a better position to negotiate and work with partners to develop better outcomes for patients, and improve flow throughout the system. This is supported by Fillingham, Jones and Pereira (2016) who argue that local health and social care economies are now well placed to improve whole system flow due to the data collected to inform decision making. However they also argue that further collaboration is needed in order optimise flow, and further develop patient and service user outcomes. 

Fillingham, Jones and Pereira (2016) argue that focusing on the experiences of patients and service users will not only help to reveal examples of waste, delay and duplication within care processes, it will also ensure that priority is given to the aspects of care that matter most to those receiving it. This view is not supported by Needham (2012), who argues that focussing on patient satisfaction scores alone is short-sighted and that the most successful organisations will adopt best practices from other industries. One area that ABUHB could improve upon, is developing a system that better collects the experiences of patients and service users. This sometimes happen when for example a patient is left on an ambulance for over the specified amount of time, but this is more reactive rather than proactive. 

Durcevic (2020) argues that data has changed the way we manage, analyse, and leverage data across industries. One of the most notable areas where data analytics is making big changes is healthcare. Durcevic (2020) goes on to argue that healthcare analytics has the potential to reduce costs of treatment, predict outbreaks of epidemics, avoid preventable diseases, and improve the quality of life in general. This is supported by Shirley (2020) who argues that the rise of healthcare IT like artificial intelligence will have a significant effect on how healthcare is delivered in the future. However Shirley (2020) goes on to argue that it may take time for the medical community to fully embrace the use of new technologies such as artificial intelligence. 

In health care, however, there often is a large gap between the availability of actual cost data and an organisation’s ability to use such data for insights and decision making. National Data Guardian for Health and Care ensures that there are several safeguards in place, encompassing legislation, security standards and toolkits, independent advisory bodies and a national data opt-out. These ensure that data is used across the health and social care system in a safe, secure and legal way. These protections have been strengthened by the implementation of the General Data Protection Regulation. This regulation, amongst other things, requires all organisations in the health and social care system to be clear and transparent to individuals about how their data is used and by whom. When providing external partners (for example researchers and industry) access to data through data partnerships that benefit patients and the NHS, all NHS organisations (and other health data controllers), must meet high standards around transparency and accountability. These are clearly set out in the five principles governing data-sharing arrangements entered into by NHS organisations, published in July 2019. These principles are also in line with the Data Ethics Framework.

Project Management

Eby (2020) argues that now more than ever, health care needs to adopt good project management principles because of all the internal and external challenges faced by health boards. Eby (2020) argues that the Waterfall methodology is the most common project management techniques used in healthcare as there are defined phases that need to be completed linearly e.g. building the Grange University Hospital in Cwmbran. Deneir (2015) argues that PRINCE2 is often taken as synonymous with the term “Waterfall”. Deneir argues that PRINCE2 can be used it in a waterfall way but it’s not intrinsically waterfall; the main idea is to deliver profit. Yet practitioners who don’t understand the framework well enough can blame PRINCE2 for being waterfall when projects fail. Agile and Waterfall are two distinctive methodologies of processes to complete projects or work items. Agile is an iterative methodology that incorporates a cyclic and collaborative process. Waterfall is a sequential methodology that can also be collaborative, but tasks are generally handled in a more linear process. Santos (2021) argues that Agile and Waterfall project management methodologies can help produce high-quality project management. Depending on the specific project requirement, knowing the difference between agile and waterfall can better equip an organisation to choose the right process and methods in delivering a successful project.

Shirley (2020) argues that there is no guaranteed methodology to make every project a success, but there are tools and techniques to give project managers a much better chance. Using an appropriate methodology in healthcare is important as the human element has a much larger focus, particularly for patient outcomes. Shirley (2020) goes on to suggest that healthcare personnel will have to manage more high tech projects, and utilise project management techniques customised to the healthcare industry. However with an increase in high tech projects, comes the issue of protecting patient data and GDPR, which will increase the complexities of project management. 


Methodology 

To implement PLICS within ABUHB, a project management approach will be needed which will follow the ABUHB Programme Management Office (PMO) procedure for managing projects. This involves developing Project Initiation Document (PID) which has the following process: 
· Purpose
· Objectives 
· Outputs (what things will this project deliver)
· Scope
· Work streams (How the work stream will be split up into different projects if relevant)
· Benefits (financial and non-financial i.e. quality, patient care, staff satisfaction)
· Risks (what can go wrong and what can be done to mitigate this)
· Milestones (timescales)

This approach taken by the PMO is loosely based on the Agile methodology, but there is an understanding that different projects may require different methodologies depending on their size, scope and focus. This approach is supported by Eby (2020) who argues that healthcare project management teams sometimes use a hybrid approach, employing a combination of Waterfall and Agile to manage a project. Shirley (2020) suggests that detailing a project will include a project plan, executing a budget, schedule, milestones and objectives. 

Eby (2020) argues that project management has become even more important in healthcare in recent years, mainly because of safety concerns: a healthcare project done ineffectively can lead to patients’ health problems. Eby (2020) argues that the benefits of strong healthcare project management allows for improved quality of care, better organisational planning and increased staff productivity.  That is all very well, however Veter (2020) argues that project management has its downfalls such as managing stakeholders and not always being in control. In an organisation as complex and large as ABUHB, managing projects maybe challenging given that it is one of the largest health boards in Wales. 

Scope

The initial scope for the proposed implementation of PLICS in ABUHB would be initially limited to the trauma and orthopaedic division within ABUHB, noting that this is one of the largest areas of expenditure across the health board. Cokins, Lawson and Tholemeier (2018) suggest that the key to successful implementation of PLICS can be to start with a specific department or diagnosis-related group (DRG) and build on successes and lessons learned from that pilot project. For example, a total joint replacement project can yield positive cost savings in a matter of weeks. Therefore keeping the scope initially to trauma and orthopaedic division within ABUHB would be a sensible approach. 

NHS England (no date) suggests that an aims statement should be developed to help identify and articulate clear, focused goals with clinical leadership. Goals should focus on problems that cause concern as well as benefits for patients and staff. Aims need to be specific and measurable and should link to the strategic aims of the organisation. Copper (2016) supports this by arguing that poor planning in project management is the number one mistake that leads to project failure; if something does not start right, it would be delusional to think that it will end right.

Therefore if PLICS is to be successfully implemented across ABUHB, appropriate planning and clear objectives are essential. 

PLICS project aims 
· To optimise cost effectiveness within the orthopaedic division within ABUHB
· To improve business intelligence across the orthopaedic division in terms of identifying what specific theatres/consultants operate the most efficiently 

Measures 

Patient level costing relies on using digital systems to record clinical interventions throughout their journey through the health system. Unfortunately, there are multiple digital IT systems used by different departments across the organisation. Therefore, to successfully implement the project, these systems will have to integrate and communicate with each other. The following measures will have to be achieved if ABUHB is to implement patient level costing: 
· Development of an interface between the clinical stock control system (Omnicell) and Healthedge (digital records system) 
· Ensure that all stock is recorded in the Omnicell system so that a digital record of what is used can be recorded (currently not all stock is recorded in the system) 
· Development of the Healthedge system that will record all consumables, instruments and equipment used in theatres 
· Engage with key consultants and front line staff within the orthopaedic division to get them on board with implementing PLICS (using a change management approach) 
· Continually feedback and communicate project updates to all stakeholders 

Resources and project structure 

Programme manager, Senior Responsible officer, Sponsor, Finance lead, Human resources lead and Informatics lead. A project board would be set up that would monitor progress and report into the relevant executive. The board would meet at least once a month with regular sub groups set up to progress actions.

Resources required for the project in addition to staff time are; IT infrastructure in terms of getting the relevant systems to communicate to each other, reporting software to generate costing reports, communication tools to ensure that staff are aware of the changes and how it will affect their service delivery and training for staff to use software and produce reports.

Risk register 

Staff may not fully engage with the process due to fears of their work being compared across the division; Heathfield (2019) argues that organisations should never expect 100% support from any individual who was not personally involved in devising a change that had an impact on their work. For example, if one of the more challenging consultants is identified and given a role within the project structure, they may become more engaged with the process. 

Technology systems may not be able to communicate with each other in order for PLICS to calculate all the relevant expenditure required to achieve patient level expenditure. To mitigate this, it is vital that an informatics and technology lead is identified in order to deal with any technological issues. 

Time important as many staff within the NHS are focussing on the current Covid pandemic and getting ready for managing winter pressures. There is a risk that implementing PLICS is not given operational priority amongst other priority areas. To mitigate this, the benefits of the approach should be communicated with all stakeholders, so that any potential resources saved, could be used to help support the current operational challenges that the NHS face. 

Conclusion

In order to successfully implement PLICS across the orthopaedic division within ABUHB, it needs executive approval and sign off along with an executive lead to sponsor the programme of work. This will ensure that the work is driven forward and relevant objectives are achieved, monitored and reported on. 

Blunt and Bardsley (2012) argue that clinical engagement is crucial to the success of a PLICS system, and the system must be responsive to the needs of clinicians both as it is designed and in day-to-day operation. The credibility of the data presented to clinicians needs to be ensured to enable constructive conversations about potential efficiency savings. Therefore it is vital that clinicians are involved in the design process of how PLICS is implemented in the division. This view is supported by Heathfield (2019) who argues that organisational change works best when staff are involved in the change process. 

Eby (2020) argues the importance and benefits of project management within a health setting, however Veter (2020) argues that project management has its downfalls such as managing stakeholders and not always being in control. That being said, a project management approach to implement PLICS would be beneficial and using the Programme Management Office’s approach as identified would be the most appropriate way forward. 

Cokins, Lawson and Tholemeier (2018) suggest a more accurate method of measuring costs is to adopt a comprehensive patient-level cost management analytics approach using data that already exist in a provider’s clinical and financial systems. The IT used in health care generates substantial transactional data that can be converted into cost data for each patient, in real time, as costs are incurred. Industries such as aviation, manufacturing, transportation, and retail are spending billions of dollars equipping their plants, trucks, planes, loading docks, and workers to produce the kind of cost data needed to improve their analyses and decision making. Most healthcare organisations already have information systems in place that are automatically producing such robust source data, which can be used to enable accurate cost reporting. In health care, however, there often is a large gap between the availability of actual cost data and an organisation’s ability to use such data for insights and decision making. This information is continuously produced, but rarely used. Therefore this is a great opportunity to develop PLICS by capitalising on the untapped potential of information that is already in the system, but not used.

Cokins, Lawson and Tholemeier (2018) suggest that the barriers to PLICS can be overcome, 
and indeed have been by providers that have adopted patient-level costing. So long as the reporting system is presented as a means to improve patient satisfaction (sometimes as part of a lean management or quality management program), the staff can be expected to enthusiastically accept and leverage the system. Physicians know that changes are imminent. They respond much more favourably to a cost-reduction discussion using actual costs or charges they know do not accurately represent the true cost of treating their patients. However this view is not supported by Chapman and Kern (2010) who argue that clinicians are likely to be discouraged from wanting to adopt PLICS. 

PLICS data allows us to track individuals (or a cohort of individuals) over time and monitor usage and costs. This could be extended to the creation of information and cost profiles for use by teams of professionals or clinicians similar to those proposed by the Nuffield Trust, using activity linked across primary, secondary and social care. 

Although there has been some research into the use of PLICS in NHS trusts across the UK, it is limited as there are many trusts that have not yet adopted it. The most recent research (Cokins, Lawson and Tholemeier (2018) and Eby (2020)), is based on health care organisations that have only recently adopted PLICS, therefore there is an argument that PLICS has not yet been fully established in Trusts which would give more time establish and analyse its impact. To further tackle this, the following research has been identified:

· A longer term analysis of the impact of PLICS over a greater period of implementation time 
· A holistic review of PLICS, across an entire organisation 
· Greater emphasis on the impact of PLICS in regards to staff and change management 
· Analysis of PLICS implementation across Welsh local health boards 

Feedback from a consultation on mandating patient-level costing undertaken by NHS England in 2021, identified that 66% of respondents agreed with making, recording and reporting of patient-level cost data for community health activity mandatory from 2021/22. This suggests that there is an appetite for PLICS across English trusts and that the future of patient costing is likely to be PLICS.

To facilitate PLICS data use and benefit from future planning purposes, business intelligence and performance information, NHS England suggests that trusts should contribute data to reporting dashboards, reports and tools. 

The benefits for implementing PLICS in ABUHB, outweigh the disadvantages for doing so; improved patient outcomes, cost savings, understanding clinical variation, directing resources in a cost effective way, providing health boards with a rich source of information to better understand patients and services and ensuring resources are used in the most effective way possible.
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