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Performance management enables organisations to identify areas of underperformance and provides evidence enabling actionable decisions and interventions to be made. The National Health Service (NHS) relies on Performance Management Frameworks (PMFs) to monitor performance of health boards and services, identify exemplary areas, bring about improvements and hold health board functions to account (Betsi Cadwaladr University Health Board, 2020). 
Ultimately good performance management within the NHS will advance the health boards ability to provide the highest level of patient care. Publication of the 2021/2022 Single Integrated Outcomes Framework for Health and Social Care (SIOF) was delayed due to the COVID pandemic, however both the SIOF and NHS Wales Delivery Framework (2021) define national standards for patient experience, performance, quality, and finance. Defined measures aim to demonstrate how delivery of services are benefiting the Welsh population, driving integration and help to align health boards and social services.  
Using quality indicators is widely recognised and encouraged as a means of assessing and improving quality of care and patient safety in hospitals (Plantier et al. 2017). PMFs feed into internal health board documents such as the Board Assurance Framework (BAF), incorporating national measures with key performance indicators (KPIs) specifically aligned to the aims and objectives of each health board. These frameworks provide the basis for evidence collection and monitoring, enabling organisations to make informed decisions about how to plan and improve delivery of health and care services and demonstrating whether health board services are meeting patient needs. Effective performance management can also be a real motivator for teams and individuals and having the right culture within organisations will help services to engage, leading to positive ownership and accountability. 
Performance reports are often presented to board members as monthly scorecards, commonly displaying KPIs in the format of traffic light/Red, Amber, Green (RAG) ratings. Currently within Powys Teaching Health Board (PTHB) the Integrated Performance Report relies on RAG rating the latest months data against the performance target, comparing only to the previous month and/or the same month of the previous year. Other Welsh health boards are also benchmarked against PTHB’s performance. A redacted example excluding performance figures can be seen in Figure 1. 
It is hypothesised that the RAG reports in the current Performance Dashboard provide a limited picture which does not consider natural variation and external factors like statistical process control (SPC) charts would. As declining trajectories are not visualised, efforts to make improvements tend to be reactive following appearance of a red RAG rating which may just be a result of natural variation and not require intervention. Improvement efforts are therefore potentially being spent in the wrong place. 
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[bookmark: _Hlk87268155]The literature search has been carried out through local library resources and reliable websites such as Elsevier and ScienceDirect during October-December 2021. Google Scholar, local health board documents and organisational websites such as NHS England and Gov.uk have also been used to gather wider evidence. 
Keywords used for the literature search were; “Statistical Process Control”/”SPC Charts” and “Red, Amber, Green”/”RAG Rating” in combination with the phrases “Performance Measures” and “Healthcare”. Due to the number of results returned filters were applied to refine the results; namely those published from 2010 onwards and full text only. Peer reviewed articles were also prioritised. The application of PRISMA framework (Page et al., 2021) has been applied to assess the quality of chosen papers and trustworthiness of the findings, first reviewing abstracts to determine the articles suitability. Searching citations of articles deemed appropriate also enabled the identification of further papers. An exception to the year publication rule was given to a small number of articles found within citations due to their relevance.
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Literature Review
[bookmark: _Hlk92462799]Walter Shewhart, coined the “father of statistical quality control”, developed the control chart as a tool for distinguishing between the categories of variation; assignable-cause and change-cause. Reporting in 1924 that statistical control was needed to reduce waste and improve quality (Best and Neuhauser, 2006). 
Originally used for performance improvement and identification of variability within the manufacturing industry, there has since been an emergence of studies evaluating the application of SPC charts within health care. Arthur (2016) explains that control charts can be used to measure and monitor performance of any process and without them improvements cannot be sustained. SPC charts have shown in practice to be simple, yet powerful tools that can support hospital management in monitoring performance and effective decision-making, evidenced in; Greek public hospitals (Tsironis et al. 2020), oncology PROM Pathways (Roberts et al. 2020), colorectal surgery in the United States (Keller et al. 2020), and more recently within a study on COVID-19 community variation (Inkelas et al. 2021). Five earlier case studies within healthcare settings illustrate how SPC charts can assist in choosing the correct improvement strategy, avoiding wasting time on improvements which would not deliver (Benneyan et al. 2003).  
The self-described “first” study on how performance information was presented to NHS boards found control lines rarely depicted. Schmidtke et al. (2017) attributed awareness, education, and the ability for both board members to interpret and staff to create control charts as reasons for this. There is however an earlier study exploring data presentation within the NHS, specifically league tables compared SPC charts. This study of Marshall et al. (2004) found significantly more responders would act and request further information based on league tables opposed to those receiving the same data in a control chart. Control charts were thus determined to reduce over-investigation of performance. The reason behind responses was not investigated but an argument could be made that action was not taken on control charts due to individuals’ inability to interpret what was being shown. Noting limitations of a low response rate and failure to assess the level of authority and performance knowledge of responder, conducting the same exercise aimed specifically at individuals within health boards who are involved in performance improvement could provide useful.
[bookmark: OLE_LINK1]Like RAG reports, league tables are commonly used within the NHS despite concerns around their usefulness. A comprehensive comparison of league tables carried out in 2002 by Adab et al. deemed SPC charts as easier to interpret and more intuitive. 
Anhøj and Hellesøe (2017) addressed the problem with RAG ratings, highlighting examples where RAG reports failed to convey true messages and presented a false one. The assertion was made that acting in an on-off traffic light manner is more likely to do harm; confusing and frustrating the workforce. A strong disdain for RAG reports is evident, describing the strategy as pointless and “responsible for much of the improvement fatigue” present within healthcare organisations. Merits of use are not acknowledged, and the limited number of references may present opinion bias. 
Contrary to the declaration by Anhøj and Hellesøe (2017) that RAG is “at best useless, at worst harmful”, there are still uses for RAG ratings. Silvester and Woodhouse (2020) found that implementing RAG ratings has ensured the maintenance of high clinical standards and PROMs following cataract surgery. The use of RAG ratings has also been found to be an effective approach to workload management. Hickey et al. (2019) document how adopting a RAG approach helped the long-term ventilation team within the University Hospital of Leicester to better organise their workload, complete jobs in a timely manner, and ultimately improve both patient and staff satisfaction. West Sussex County Council’s 2019 Practice Guidance on RAG ratings in adult services promotes the adoption of a traffic light system, highlighting benefits of managers being able to see progress over time, and staff knowing when intervention is needed to bring a project back on track. It is worth acknowledging the different context of these cases, in which RAG ratings are not being used to compare specific performance measures against a target. 
Mountford and Wakefield (2017) do acknowledge situations such as never-events where comparing performance data points by way of RAG rating could be useful. Akin to league tables (Marshall et al. 2004), the advantage of RAG reports is attributed to their simplicity in both interpretation and the scale of data which can be quickly presented. Like Møller and Anhøj (2018), Mountford and Wakefield also reference how RAG rating and point-to-point comparisons can lead to misunderstandings, stating the limited analysis provides only certainty that the second data point will be higher or lower than the one preceding it. They also state that false reassurance around green ratings may “inadvertently inhibit the drive toward better performance”.
In summary, limitations associated with RAG ratings relate to the inability to reflect the trajectory of what’s happened, generating concern that several green data points could disguise the reality of a steady deterioration in performance, whilst a succession of red points could conceal improvement. Targets are also highlighted as a limitation in terms of how they are defined, reducing the target, and subsequently making records “green” is clearly not a sign of improvement. Seeing actions taken on red results, while green results are left alone or even incorrectly celebrated is a common theme seen in the researched literature. Without an understanding of underlying variation, and inclusion of a time-series it must be agreed that the usefulness of RAG ratings for performance management is limited. 
Suman and Prajapati (2018) detail the need to monitor and control health care performance to minimise adverse events, suggesting SPC charts are effective in meeting this purpose. Of the studies analysed, the implementation of control charts displayed improvements in “almost every department”, despite limitations of use in certain areas such as pathology and pharmacy. This study considered SPC application within multiple countries including England, however, there have been no Welsh examples. Similar research within Brazil’s health care system also supports the view that SPC can help improve the quality of services and optimize resources (de Sene Pereira and Broday, 2020). 
Seoh et al. (2021) research into the application of control charts in health care found statistical tools, notably SPC, to be efficient and effective in reducing sources of variation and for monitoring and improving processes. This work supports that of Benneyan et al. (2003) who demonstrates how charts could lead to more relevant investments and prevent unnecessary ones. 
In line with the studies of Adab et al. (2002) and Benneyan et al. (2003), Fretheim and Tomic (2015) suggest that one of the main benefits of SPC charts is that managers and clinical staff “with little or no statistical knowledge can easily understand and interpret” them. However, most reviewed articles suggest greater adoption of control charts is restricted by perceived complexity and lack of understanding. Using a consistent SPC chart design, highlighting significant outliers and relevant data points using standard symbols and colours as per the Making Data Count (NHS England, 2019) method would likely aid interpretation. 
[bookmark: _Hlk92448843]There certainly is an element of complexity associated with using the correct control chart, which can be determined based on data type and the number of data points. Neuburger et al. (2017) state that SPC charts are not widely used due to uncertainty about which chart to use due to multiple classifications and types. Similarly, Suman and Prajapati (2018) also attribute the limited use of multivariate charts due to complications in design, and difficulty in obtaining baseline data. When identifying the most used statistical charts in health care, there is some difference between the studies of Suman and Prajapati and Seoh et al. (2021), the latter focusing only on XmR and U charts. Suman and Prajapati’s broader reaching study assessed the usage of other types of charts, finding limited utilisation of the U chart, with the P chart occurring most frequently.
Another possible limitation exists not only in suitable chart selection, but in the usage of a single chart type. Mohammed and Worthington (2012) declared the concept of there being “one right chart” as potentially misleading. Concluding underlying special-causes may not be detectable by conventional SPC, and that the use of the XmR-chart alongside attribute charts a more useful strategy. A study by Mukherjee (2016) also warns that SPC Charts can be unreliable when pre-specified process distribution is incorrect since real world problems could shift without impacting the variance SPC charts are designed to detect, therefore proposed the additional usage of a non-parametric SPC chart for detecting change of univariate process distribution. 
Recommended by Møller and Anhøj (2018) as a “sound” alternative to inaccurate and unreliable point-comparisons, the ability of control charts to support measuring, monitoring, and improvement of health care outcomes is said to rely on a balance between statistical correctness and attention to changes occurring in care-delivery (Chukhrova and Johannssen, 2020). Polit and Chaboyer (2012) provided a balanced overview of control charts following a case study of nursing practice improvement within an Australian hospital. Documented advantages and disadvantages of SPC charts reflect those already discussed, but also included concerns over internal validity, and the degree to which special-cause improvement could be attributed to an intervention and not something else. To prevent this ambiguity multiple control charts could provide assurance and help avoid uncertainty around variation. (Mohammed and Worthington, 2012 and Mukherjee, 2016). 
The study by Riley et al. (2021) summarises much of the work referenced previously, providing the consensus that simple, at-a-glance RAG reports can mask trends in data overtime, resulting in time and resource being wasted on insignificant changes with significant patterns being missed. In contrast, the variation presented in SPC charts guides both when and where appropriate action needs to be taken. 
As discussed by Goldacre et al. (2020) little formal training in analytics has left clinicians without the skills needed to understand and ask good questions of data, resulting in poor decision making. Following NHS England – Making Data Count training Riley et al. (2021) found nearly 100% of respondents agree that it was a good use of time. 97% reported that the training enhanced their ability to make good, data-driven decisions and resulted in trusts adopting and/or increasing the usage of SPC charts within board reports. The difference training can make is also supported by Schmidtke et al. (2017) who found untrained people would likely ignore control lines, but inability to interpret could be overcome with educational intervention, enabling a better understanding of performance, and providing a focus for quality improvement efforts. 
Aims & Objectives
The proposal is to transform PTHB’s performance framework. The aim to implement a new way to monitor and manage performance within PTHB should increase the impact of decisions and the health board’s overall ability to support patient-centred care. 
In line with the Making Data Count approach (NHS England. 2019), the main objective is to replace the traditional RAG reports with SPC charts, enabling an informed comparison of trajectories. Supported by the analysed literature SPC charts are seen to be a more reliable way of presenting data over time. This change proposal is restricted to RAG ratings in a performance management context only. The usage of RAG rating in other circumstances such as risk assessments and in a clinical context is not being disputed or considered. 
To help achieve this, inclusion of informatics staff in the general performance board meetings will facilitate future lines of communication and collaboration, and the establishment of a working group for key stakeholders, who will be trained in SPC chart interpretation, will later evaluate the success of the project. Stakeholder commitments could make scheduling training difficult however it could be recorded and would only be a half-a-day’s commitment. NHS Making Data Count resources and pre-recorded training will also be shared with the board members.
There are a defined number of performance metrics in use within the NHS, a smaller number of which are applicable to PTHB, so the percentage re-developed and implemented as SPC charts can be measured. 
Consideration does need to be given to the capability and capacity of analysts to develop and implement new performance reports. Statistical processing is not necessarily the most straightforward to develop; chart type, process limit recalculation, and what formulas to apply needs to be understood. Fortunately, in addition to training, SQL Script methodology has already been developed openly by NHS Improvement which PTHB can adopt. Before the reports and visualisations can be re-developed, the SQL script will need to be adjusted by the Information team and creating it as a stored procedure within the data warehouse could provide consistency and ease repeat utilisation. 
The Analyst team may have competing priorities, however given the base SQL has already been developed, this piece of work should require minimal time investment compared to other projects. Hopefully given support from senior stakeholders therefore become a priority and be viewed as a way for the information team and the health board to technically advance. 
National and local frameworks for performance measures are reviewed and released at the start of each financial year, therefore it would be appropriate to prepare the methodology and scripts required to move to a SPC performance measured scorecard in the 4th quarter of 2021-2022. Aiming to have SPC presentation partially imbedded and understood for the start of the 2022-2023 financial year. This provides enough time for training to be carried out and for the analysts to implement the new style of performance reporting, enabling the health board to manage and monitor performance in the new financial year. Any new performance measures issued for 2022-2023 can also be developed to the new standard. The use of project management techniques including a detailed project plan and investment from stakeholders will help to provide assurance around ability to meet the target. 
Methodology
Proposal Justification
There is a wealth of literature in favour of and evidencing increasing use of SPC charts within health care. The transition to using statistical measures for performance management will enable distinction between types of variation, allowing the organisation to make earlier and more appropriate decisions about where to invest in improving services. Understanding variation, be it common or special-cause will enable the organisation to identify deterioration, improvement, and capability to meet targets which may have been masked by RAG reports alone. 
Overall, this new approach will enable decision-makers to better prioritise and allocate resources to areas which need it most, opposed to reacting to data incorrectly. As the literature has highlighted, just because it is Red RAG-rated, the data may actually indicate no significance/natural variation and therefore not require intervention. A potential limitation highlighted in the literature review was that the acquisition of data for process performance however as the data items are already reported and captured within PTHB this is not a problem.
The NHS England Making Data Count (2019) documentation highlights examples where if measures are all rated green people are likely to skip over the figures thinking all is good and potentially miss trends or declining patterns in the data, shown within the Figure 3. performance table. The comparison of data presented in this figure acts as a good case for the introduction of SPC Charts, supporting the concept that RAG ratings potentially conceal a true trajectory.
When this behaviour of skipping over “green” figures is considered in line with the capability, opportunity, and motivation behaviour (COM-B) System (Michie et al. 2011); individuals have the capacity to engage with the performance data as it is presented in a simple way, however this method of displaying data doesn’t provide an obvious opportunity and subsequent motivation for data engagement. This proposal should result in a change in these components within the behaviour system, providing more opportunity for identification of trajectories and variation, increasing individuals’ motivation to act upon data knowing that it is of significance, whilst also provide an increased capability to interpret and ability to understand what is being presented following training.
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Project Methodology
In terms of implementing this proposal, applying an appropriate project management methodology and calling on tools and techniques could make success more likely (Dwyer et al. 2019). With 84% of IT Projects either failing outright or being delivered late (Simplot, 2003) one may have to sacrifice cost, schedule, or quality in line with the Triple Constraint/Iron Triangle, but this doesn’t always have to be the case. Acknowledging the wider concept of what is classed as project success Atkinson (1999) proposed the Square Route considering benefits for the organisation and stakeholders as additional criteria for assessing project success.
Within PTHB, the Project Management Office (PMO) standardises and supports project implementation using PRINCE2 methodology. PRINCE2 has seven guiding principles which are supported by seven themes, representing knowledge areas of project management that must be worked, integrated, and performed over the project life cycle (AXELOS, 2017). 
Lean and Six Sigma project methodologies try to maximize project value and quality output whilst minimizing waste and defects. Both methods were considered, especially as a key tool used are SPC charts (Arthur, 2016), however given PTHB’s familiarity, PRINCE2 is more appropriate.
There are several frameworks whose approach to software development aims to add value at each stage of implementation, involving a lifecycle of evaluating the current processes, optimising the proposed improvement, designing, developing, and implementing the technology before evaluating the outcome (Stark, 2014). Acknowledging that data science projects are iterative (Saltz et al. 2017), the growing use of agile methodologies within data science supports the need to establish a methodology ensuring effective group communication. Saltz (2015) stated that there is no known “best” process for a data science project and that data science has a different set of factors driving adoption compared to other domains. Following a study comparing the suitability of three methodologies for a data science project, Saltz et al. (2017) found that Agile Kanban’s focus on teamwork made it a slightly better method than CRISP, ruling Agile Scrum as the worst process.
Utilising the iterative Agile Kanban model alongside PRINCE2 will enable a collaborative but flexible approach. By adopting the Agile Kanban method and utilizing the Kanban boards within Azure DevOps (software used by the Information team to record their workload) there is opportunity to monitor and track progress of implementation; providing a visual overview of individual tasks, percentage completed and will help identify any bottlenecks. This approach also focuses on continuous improvement, maintaining sprint cycles and retrospectives.
For digital improvement initiatives such as this, the digital project team are critical to successful transformation (Guinan et al. 2019). Identifying key stakeholders who can champion this project will help influence others. Having them on-board and invested in the project will increase the chance of success in line with McKinsey & Co’s Influence Model of Leading Change (Basford and Schaninger, 2016). It is from these individuals the project board can be established, ideally with the Assistant Director of Planning and Performance having ultimate decision-making responsibility for the project. Utilising Lewin’s model (1958) to identify restraining and driving forces of change can provide the basis and strategy to support the positives and weaken the negatives. Creating a communication plan will aid fast and consistent communication to the project stakeholders which is the “golden thread” of change management practice (Dwyer et al. 2019). 
Morris and DeLapp (1983) attributed five distinct steps in how to manage change through project management; defining objectives and strategy, establishing a project management group and a process to monitor progress. As this project encompasses both technical and people aspects, managing both sides of change using a combined and unified approach offers a greater chance of successful implementation and sustainability. Change and project methodologies provide process and tools enabling individuals to embrace and adopt change, alongside facilitating effective design and delivery. 
A justified business case can be developed in line with PRINCE2 detailing the value that this proposal can bring to the health board, whilst also addressing areas of risk and potential adaptations to unforeseen changes. Defining roles within the team will form an important part of the project, along with agreeing timelines and stages for a project plan (to be presented in a Gantt chart). The benefits of the project should justify the effort required for implementation for example introducing new techniques to improve practice. Detailing intended benefits in line with the PRINCE2 benefit realization framework will assist in evaluating the project following completion. 

Proposal Limitations
There are initially some problems which would need to be overcome before implementing this proposal; one being convincing the organisation and board members of the benefits (evidenced in the project business case and proposed training). Ultimately it is important for individuals to be willing to embrace the proposed change, because even with a technically sound solution if it is not utilised and there is no buy-in from operational staff, the implementation will not reach its full potential. 
Within an organisation often it is easier to stick with what one knows, and the simplicity of RAG reports, lending themselves to easy, at-a-glance interpretation may cause challenges in getting individual buy-in. In fact, as presenting data in such a basic way is one of the problems that has initiated this proposal it will be important to educate individuals on the benefits of using SPC charts. Introducing the performance board and informatics team to the NHS England – Making Data Count training, focusing on comparing the health boards own data, highlighting any uncovered insights, should provide sufficient influence.
Given the complexity and immaturity of SPC chart usage within the health board there may be opportunities for misuse and misinterpretation (such as attributing improvement as certainly related to an intervention). Individuals including both operational and Informatics colleagues may find the concept of SPC charts harder to grasp and interpret initially due to lack of familiarity. Other limitations highlighted in the literature include the need for management to act and make the correct decisions in terms of intervention. This may not always be straightforward, for example if the special-cause variation cannot be attributed to a true cause or identified, then analysts may need to consider using a combination of charts. 
Therefore, digital education will be required, not only on how to interpret SPC charts, but by delving deeper into the educational concept of whether enough training has been invested to make staff members digitally and analytically competent; can they ask the right questions of data and does the data presented provide them with the detail needed to make decisions (Goldacre et al. 2020). There is a limited reach to this project and therefore to prevent scope creep, the digital health of the general workforce cannot be addressed as part of this initiative, but it is still an all-important aspect supported by Chen and Banerjee (2020) that the NHS needs to consider. 
Similar concern could be attributed to the technical development and making suitable chart choices. If the existing data does not have enough minimum data points to enable statistical analysis, unintended consequences could result with skewed or misleading data presentation. Special consideration needs to be given by the informatics team to determine what’s most appropriate, and technical challenges relating to chart development addressed through training. 
Overall, potential limitations are outweighed by the benefits that could be gained from using SPC charts, with technical staff developing new technical skills in chart production and operational staff knowing how to read and react to them.
Measures
The planned 2022-2023 implementation of the SPC Performance Measures will give the organisation time to consider, understand and adopt this methodology. Once implemented, an anonymous questionnaire can be circulated to stakeholders considering how the SPC approach has helped influence decisions, providing evidence for a change impact assessment. Referring to the benefit realisation plan that was created during the project planning phase can help evaluate project success and whether the intended benefits have been realised and sustained. 
The SPC charts themselves should help evidence causality, in terms of when an effort is made in attempt to improve performance for a particular measure, adjusted limit controls indicating when this happened will consequently evidence any trend improvement. For this to happen lines of communication need to be maintained between the operational decision makers and the analysts so any implementation of service improvement initiatives can be reflected in the SPC charts.
The combined change and project management approach for project implementation should improve the flow of information, providing a platform for effective feedback and action. Feedback from non-technical colleagues will be vital in gauging understanding and the usefulness that these new visualisations will hopefully provide. Within the questionnaire, Likert rating scales for statements such as “I feel more empowered to make meaningful and impactful decisions due to the introduction of SPC charts” would enable responses to be collected and agreement percentages calculated. Similar statements could be issued with the aim to evidence that better communication between analysts and operational teams has helped knowledge sharing and kept people informed. Analysts should hopefully see their work making a direct impact (something which they are often distanced from), so assessing whether this has made them feel more motivated would be another benefit worth evaluating. 
Using a customised version of the NoMAD tool (Finch et al. 2015) with individuals on the performance board, both prior and following project implementation, could help to identify areas requiring further work as well as evidence any change in perception, overall providing an evaluation of the intervention in line with Normalisation Process Theory (NPT). Assessing the four constructs of NPT; individual’s coherence (do they understand the purpose and value of the intervention), cognitive participation (are they engaged, supportive and believing the intervention works), collective action (can they use and trust the intervention), and reflexive monitoring (is the intervention effective and resulted in practice modifications), will provide understanding of how/if the proposal has become part of normal practice. 
Improvements
Once implemented, in line with the chosen methodologies, a cycle of continuous improvement and development should be maintained, addressing any backlog in future iterations. It is important once the initial project has completed for stakeholders to continue to work with the analyst team so that the process can be reviewed and improved. Increased communication between stakeholders and analysts should increase knowledge sharing and motivation.  
Hopefully evidence will show earlier interventions, with time and resources being pre-emptively invested in areas showing a significant decline (before dropping below target). By being proactive rather than reactive, an improvement in performance and overall patient care should be achieved.
The informatics team may subsequently decide to assess the usage of stacked bar-graphs and line charts within business-as-usual reports, for example graphs which have linear trend lines suggesting improvement/decline could be contradicted by SPC charts. Reviewing and considering the usage of the same graphical currency would allow for consistency, having data tell the same story. Advancing digital technology and skills within team also provide opportunity for advanced analytic methods, such as forecasting future demands using predictive analytics and machine learning. 
There may be requests to define new local KPI metrics which would benefit from being presented as SPC charts and/or aren’t currently part of the PMF. It is important however to consider that more measures don’t necessarily mean better performance management or present more opportunities for improvement. Relating to the work of Meyer et al. (2012) and Anhøj and Hellesøe (2017) both suggest that a limited number of measures would better focus areas for improvement, so reason and value should first be assessed before introducing any new measures, considering any ethical issues.  
The problem with composite indicators was addressed by Barclay et al. (2019) who concluded that health organisations should have a clearly defined process for ensuring new performance measures are “relevant, useful and scientifically sound”. The suggestion of incorporating periodic reviews of all measures, withdrawing and/or appropriately revising those no longer relevant or useful is something that the health board could also consider implementing. 
Often measures within the NHS Outcome framework aren’t applicable to PTHB and it is not always clear what their perceived worth is. With multiple organisations recording the same data in different ways it can be difficult to apply a one size fits all methodology. Supported by the research of Lovaglio (2011) who calls for measure specifications to be exhaustive and exclusive with described specific definitions. Standardizing how data is collected could reduce the extent to which differing methodologies attribute to observed variation. 
Potential unintended consequences need to be considered, for example unless this approach is adopted more widely data reported back to Welsh Government (WG) could be impacted. If WG require data to be supplied in the traditional format this could increase work for the Informatics team. There however is a positive opportunity for PTHB to act as an exemplar, providing the benefits can be realised, a case could be made for this approach to be adopted at an all-Wales level.  
Providing the performance reports are seen as technically sound and a valuable tool, another positive could be a boost in PTHB’s reputation. The introduction of new techniques should increase PTHB’s technical prowess, especially within the information team, and contribute to organisational learning. This may increase the desirability to work within PTHB, providing recruitment opportunities from a wider choice of skilled candidates, often lost to university health boards or to private companies. Knowing that PTHB is trying to advance technically and doing something “new” could also generate funding and investment opportunities from organisations like WG.
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Figure 3. NHS Improvement - Making Data Count illustration, presenting the same data within
a RAG performance table within SPC charts for comparison (2019).
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Figure 1. Redacted PTHB Integrated Performance Dashboard (2021)
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Figure 2. Literature Search PRISMA Flow Diagram.
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