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Context and scope
Welsh Results Reporting Service (WRRS) is a national data repository that collects and stores test and screening result reports for public sector health care services in Wales. It stores test results from “both primary and secondary care, regardless of where [the patient is] tested” (Davies et al., 2022). This enables clinicians to view patients’ latest results and test history to support diagnosis and decision-making and reduce duplication, thereby saving money; for example, access to a patient’s HbA1c result history may support diabetes diagnosis or treatment and may eliminate the need for the patient to undertake another test. 
Interoperability between WRRS and clinician facing systems allows healthcare providers to view results in the wider context of the patient record, thereby saving time from seeking results in other digital interfaces. WRRS is connected to GP systems and to Welsh Clinical Portal (WCP), which is used in secondary care. Furthermore, work has commenced to connect WRRS with patient facing applications such as the NHS Wales App, so that blood test results are visible to patients (North Cardiff Medical Centre, 2025). 
WRRS is interoperable with the Welsh Laboratory Information System (WLIMS), which is used by pathology laboratories across Wales for storing blood science, microbiology and histology test results (Davies et al., 2022), as well as to the national Radiology Information System (RIS) (Herat, 2020). These systems are managed through all Wales contracts, and similar national programmes are supporting the procurement and adoption of national test services for other specialisms such as spirometry and lung function testing. However, in some specialist areas, test systems are managed and procured locally. This means that in cardiology, for example, there is no single national solution, and each health board uses one or more system to carry out cardiology tests. 
There is significant value in increasing the content of WRRS, to collect and store a wider range of results and specialisms. The availability of results can:
· support clinical decision making, by providing larger volumes of up-to-date information to healthcare professionals to aid diagnosis and treatment;
· enhance healthcare provision by making data available to support research and policy making;
· save money by reducing the need for repeat testing;
· and improve patient experience by reducing duplicate testing and providing information to patients’ understanding of their own conditions. 
In addition, Data Standards Wales (no date) are establishing HL7 FHIR R4 standards for the storage of diagnostic reports. The nature of a standardised national repository supports interoperability and information sharing, as systems have clear guidelines to which they must comply to ensure information is transferable and comprehensible by digital systems and clinical colleagues (Welsh Government, 2023). 
This dissertation proposal will lay the foundations for research into the steps and challenges for onboarding a test result feed into WRRS, including the justification for this project and suggested data collection approach. 
The process of onboarding a test result system to WRRS is well-established but can be time consuming. There is little agreement between stakeholders on the key pinch points in the process, and therefore it is difficult to make rational, evidence-based decisions on where to allocate resource and attention to make improvements. 

Aims and objectives
The aim of this project is to analyse the WRRS onboarding process and identify root cause issues impacting the pace of connecting suppliers to the database, with the intention of highlighting areas for improvement to streamline the speed of delivery. 
Although not explicitly referenced in Digital Health and Care Wales (DHCW) or Welsh Government strategic or policy documentation, WRRS is key to DHCW’s strategic missions, especially Mission 3: “expand the digital health and care record and the use of digital to improve health and care” (DHCW, 2024). WRRS is part of the established digital infrastructure that aims to provide a Wales-wide view of tests undertaken for each patient. 

Table 1: results requested and viewed by specialism from 1st to 31st January 2026. 
	
	Requested (electronically)
	Viewed (electronically)
	Average view per result

	Pathology
	338,024
	1,364,216
	4.04

	Radiology
	55,512
	475,874
	8.25

	Cardiology
	3,933
	21,607
	5.49

	Other
	-
	31,616
	-

	TOTALS
	397,469
	1,893,313
	-

	AVERAGE
	-
	-
	5.93



WRRS usage data from January 2026 shows that almost 400,000 tests are requested electronically in pathology, radiology and cardiology each month, and that on average and where data is available, each result is viewed 6 times (see Table 1). This suggests that the availability of test results across Wales is significantly reducing the number of duplicate tests – if the results were not digitally and nationally visible, clinicians may repeat tests for which there is already a result available. 
Due to winter pressures on NHS Wales (NHS Confederation, no date), DHCW have been tasked with prioritising the onboarding of cardiology and respiratory test results into WRRS. The intention is to reduce duplicate testing and make results available more quickly, thereby improving diagnosis, treatment and hospital discharge. Despite the potential value of this data, the pace of onboarding is deemed slow and there continues to be outstanding work to achieve interoperability between WRRS and suppliers. 
The primary objectives of this research are
· To evidence and analyse the pinch points in the current WRRS onboarding process.
· To gain consensus from key stakeholders on what issues have the biggest impact on WRRS onboarding. 
· To identify recommendations for affordable, realistic and sustainable changes to make the WRRS onboarding process more predictable and efficient. 
Therefore, the overarching research question proposed is:
· How can we enhance the delivery of WRRS onboarding?
The benefits of this research include reducing delays in onboarding, improving engagement and collaboration between health boards, suppliers and DHCW, and enhancing interoperability to widen the content of the digital patient record in Wales. 
The research question will be explored through the following sub-topics. 
Research question: What stages are required for WRRS onboarding and how long does each stage take to complete? 
Explanation: Mapping the WRRS process is key to understanding how it works and to guiding the research pathway. This is achieved by documenting the process end-to-end, from the moment the health board or supplier raises a request through the go live date to the end of the post live support period, including decision and approval phases, resolution of dependencies, development and configuration to align the messages with the specification, testing, and assurance. 
Once each step is understood, it will be necessary to investigate how long those stages take to establish whether there is consistency within the process and across different suppliers and health boards. If there are outliers to the mean, it may be relevant to explore the reasons for divergence from the average to better understand the recurrence and complexity of issues arising. 
Research question: What resource is needed to facilitate the WRRS onboarding process, from DHCW, health boards and suppliers? 
Explanation: Alongside process mapping, it is also useful to map out the stakeholders involved, including their roles and responsibilities. Understanding the formation and availability of the onboarding team is key to understanding the implications of any limitations of resource capacity, such as whether a key role is not performed or an individual is performing multiple roles. Are all stakeholders aware of their role in the process? What roles and tasks are the most complex, time-consuming and non-negotiable?  
Research question: What technical challenges arise during the WRRS onboarding process? 
As the process mapping will reveal, there are many technical stages to onboarding WRRS. It has already been mentioned that the database requires certain data standards to be met for result messaging to be shared, but the ease and success rate of meeting those standards is not yet understood. Similarly, it may be useful to explore if the volume of data sent from a supplier system impacts the complexity and pace of the onboarding process. By exploring the technical challenges and the rate of error, it may determine which complications frequently occur and have the biggest effect. 
Research question: What changes could be made at each stage or to the overall process to improve the pace and efficiency? 
Explanation: Through stakeholder engagement and data synthesis, it will be possible to identify the issues with the highest impact on the process, timelines and quality, and to explore possible changes to eliminate or mitigate against those issues and improve the pace of delivery. 
However, it’s important to consider the context and complexity of NHS Wales, digital healthcare, and the current socio-political and economic environment. Potential solutions must be assessed and prioritised by feasibility and against realistic expectations. Then, consensus must be reached between stakeholder groups to support buy-in and success. 

Data collection and analysis
Sampling
Due to the specificity of the research question, with its focus on WRRS, it’s essential to select participants that have experience of the WRRS onboarding process. At the time of writing, there are ten active WRRS onboarding workstreams and four that are in discovery or paused. There are an additional six known requests in the product backlog. Table 2 shows the breakdown of workstreams by specialism and supplier. 
The dissertation will select its sample from participants actively involved in WRRS onboarding or recently involved in a completed WRRS project. It will be necessary to exclude workstreams on the backlog because, although they may offer data relating to the request stage of the process, they will not add any value to phases beyond raising a request and may skew the data away from showing a clear and weighted picture of the issues identified across the span of the process. 

Table 2: current WRRS onboarding workstreams (04 April 2026). 
	Status
	Specialism
	Health boards
	Number of suppliers

	In development
	Cardiology
	ABUHB, BCUHB, C&VUHB, CTMUHB, SBUHB
	5

	
	Genetics
	All Wales
	1

	
	Respiratory
	All Wales
	1

	
	Liver disease
	All Wales
	1

	
	Antenatal screening
	Velindre
	1

	In discovery
	Cardiology
	SBUHB
	1

	
	Respiratory
	All Wales
	1

	
	Antenatal screening
	PHW
	1

	
	Blood screening
	WBS
	1


Note: To protect organisational confidentiality, the table does not show which health boards have procured from which suppliers. Acronyms are included in the Glossary.

The stakeholder groups for this research will be sampled from NHS Wales health boards and trusts, test / screening system suppliers, and product and delivery teams within Digital Health and Care Wales. They will include software developers, infrastructure architects, operational support teams, project / product managers, clinical subject matter experts and data standards teams. Table 3 shows the different roles and the organisations from which they may be represented. 

Table 3: stakeholder groups and related roles. 
	Roles in Health boards 
	Roles in Supplier Orgs
	Roles in DHCW 

	Software developers / engineers
	Software developers / engineers
	Software developers / engineers

	Operational support
	Operational support
	Operational support

	Testers
	Testers
	Testers

	Project / product managers
	Project / product managers
	Project / product managers

	
	Data standards
	Data standards

	
	
	Infrastructure architects

	Clinicians
	
	Clinical Informaticists 



There are three reasons why it is anticipated that the potential participant pool may be small. Firstly, at the moment, 6 of the 10 NHS Wales health boards and trusts are engaged in an onboarding project, and there are 5 workstreams managed centrally by NHS Wales Performance and Improvement. However, it is rare that an organisation has capacity for a dedicated project team focused solely on interoperability with WRRS; instead, WRRS onboarding is often allocated to project managers working on multiple projects. 
Furthermore, where multiple health boards procure from the same supplier, there is not often cross-health board collaboration to merge workstreams. 
Finally, suppliers typically charge health boards for resource allocated to WRRS onboarding. This research does not have a budget, and there may be resistance from suppliers to engaged in unpaid evaluation work. 
Therefore, participants will be selected by convenience sampling, based on availability and experience. The researcher will harness existing relationships with stakeholders and take advantage of their investment in the process and its improvement. Although this sampling method does not have the strongest reputation (Schreier, 2018), it is likely to be the best method to recruit a suitable sample for this area of research.  
The ability to make statistically significant inferences about this topic may be hindered by the size of the sample and the use of convenience sampling: a low sample volume typically indicates low statistically significance (Schreier, 2018). However, by utilising feedback and data from those closest to the current challenges, it may be possible to determine operational significance and transferability through practical and feasible recommendations. The researcher proposes to identify key similarities between the operational and digital environment of the respective health boards and trusts, and to assess the levels of similarity across the various sources of data, i.e., whether there are consistencies across health boards. Then, it may be possible to develop recommendations that are transferable across different contexts, as well as highlight where recommendations may require certain pre-requisites, such as funding, organisational culture or environmental settings. 

Methodology
The multifaceted nature of this research question will require a mixed methods approach. Whilst quantitative data can help test a theory, and qualitative findings can help understand human experience, the lack of consensus on the most significant issues in the WRRS onboarding process will require a more pragmatic approach, using abductive reasoning to infer the best explanation and recommendations. 
To achieve the aims of this research, a sequential design of methods will rely on three phases as follows:
1. Holistically understand the current process. 
2. Analyse and gain consensus on the root causes of issues. 
3. Identify and prioritise enhancements. 
Using Morse notation to indicate methodological dominance (Graff, 2016), the approach for this research can be represented as:
(QUAN + QUAL) → QUAN → QUAL
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Table 4: summary of data collection and analysis methods in relation to research objectives.

	
	Phase
	Research objective
	Methodology (Morse notation)
	Data collection
	Data analysis

	1 

	Holistically understand the current process.
	To evidence and analyse the pinch points in the current WRRS onboarding process.
	QUAN + QUAL 
	Process mapping
	Rich picture

	
	
	
	
	Process timeline
	Histogram / plot chart

	
	
	
	
	Interviews
	Inductive categorisation / Ishikawa

	
	
	
	
	Error rate data from database reports
	Histogram / plot chart

	2 

	Analyse the root causes of issues.
	To gain consensus from key stakeholders on what issues have the biggest impact on WRRS onboarding. 
	QUAN
	Survey including Likert scale and scoring matrix
	Histogram / plot chart

	3 

	Identify and prioritise enhancements.
	To identify recommendations for affordable, realistic and sustainable changes to make the WRRS onboarding process more predictable and efficient. 
	QUAL
	Outputs from research questions 1 and 2
	Analysis against structured prioritisation techniques, e.g., MoSCoW, impact vs effort, cost vs benefit, etc. 








The Morse notation shows a sequential research approach, in which the first phase will used mixed methods, combining quantitative and qualitative data, and phase two will produce quantitative data, leading to phase three, which will provide qualitative outputs in the form of recommendations for change. Table 4 represents how each methodology relates to the three steps.
Utilising a realist approach to evaluation will enable the collection of quantitative data to provide a grounded theory to explain what is happening, complimented by ethnographic information to understand the subjective experience of the process (Scott, 2016).

Phase 1
The first part of this sequential research approach is to map out the existing process – it is widely acknowledge that to undertake transformational change, it is necessary to define and baseline the business need, process and problems (GLSS, 2025). 
As Table 4 shows, there is a multi-dimensional, mixed methodology approach to this phase. Firstly, through workshops and stakeholder engagement, a process map can be drawn up, and a rich picture can be created. These qualitative methods fall into the ethnographic paradigm, requiring immersion into a situation, time to be taken, and trust to be established (Flick, Roulston and Choi, 2018). 
To compliment and complete the rich picture, semi-structured interviews should be conducted, allowing the researcher to understand where confusion or blockers exist.  Tong, Sainsbury and Craig (2007) have proposed a 32-point checklist for assessing how qualitative data collection was utilised to draw conclusions. This dissertation will use the COREQ criteria to describe and build qualitative elements of the study design. 
A semi-structured interview allows the discussion to be led by the participant responses and enables the interviewer to adapt their approach to information gathering depending on the flow and direction of conversation (Flick, Roulston and Choi, 2018). Interview questions may include:
· Where do you experience delays, frustration or confusion with the process?
· What elements of the onboarding process consume the most time and effort? 
· Can you provide any examples of where you have experienced delays or issues with the existing process?
These questions will shed light on the experiences of those who have partaken in WRRS onboarding and better understand what works well and what does not. The outputs from the interviews can be thematically analysed using an inductive approach, remaining open to all possible relationships between patterns, trends and issues to infer generalisable truths where possible. To show how the findings are reached, it may be useful to present a visual map of connections and categories. 
In addition, quantitative data collection will support or challenge findings from the interviews and process mapping. The researcher can extract information from IT service management and software development tools such as the national service desk system and Azure DevOps to collect data on key milestone in the process, including:
· Date the request is raised by the health board / supplier.
· Date the work is accepted and scheduled by DHCW.
· Date that engagement between the supplier, health board and DHCW commences.
· Date the development / configuration starts.
· Date the development ends.
· Date testing starts.
· Date testing ends.
· Date of deployment to live.
· Date that post go live operational support ends. 
Establishing the stages required for WRRS onboarding and the time each stage takes will help establish a mean pace of delivery and start to enable the researcher to highlight which stages cause the most or longest delays. 
The researcher will then utilise graphic representations such as a histogram to look at variation in different stages or for different groups; for example, do all health boards onboard at the same pace, indicating common trends and issues, or are there outliers, which may indicate a specific issue relating to one stakeholder group? If variation is evident, it may be useful to undertake Analysis of Variance to test and assess the differences experienced by health boards or suppliers. 
Furthermore, data can be collected from reporting tools to assess the volume of data sent by suppliers into WRRS and the error rate, if applicable. This will help answer questions relating to what technical challenges arise from WRRS onboarding, what the rate or percentage of errors is, how many iterations are required to successfully interoperate between a supplier and WRRS, and whether higher metrics of data input have an impact on the complexity and pace of establishing interoperability. A histogram or plot chart will help identify where errors arise and which have the highest occurrence. 
Combining the outputs from quantitative and qualitative data collection will provide a holistic view of the current WRRS onboarding process and the reasons for friction, confusion or delays. These pinch points can be categorised thematically using a fishbone / Ishikawa cause and effect analysis and to provide a basis for the hypothesis in phase 2. 

Phase 2
Following the identification and categorisation of the main pinch points in the WRRS onboarding process, it will be possible to measure and analyse stakeholder consensus.
Firstly, it will be necessary to present the findings in a visual format that is easily understood – such as rich picture or Ishikawa diagram – and then survey stakeholders on the extent to which they agree with the issues highlighted by these findings. 
This phase would sit within the positivist paradigm of research, utilising quantitative data collection and analysis methods (Martens, 2023). The outputs from phase 1 will facilitate the researcher to establish a hypothesis, and phase 2 will aim to test and prove that hypothesis (Medlar et al., 2009). 
Quantitative data collection also facilitates exploration of inferential statistics, through which research aims to draw conclusions about a whole population (or in this case, process) from a sample of that population (Medlar et al., 2009; Davies, 2022). It enables a researcher to assess whether findings are consistent or are impacted by variables. In this case, the variables explored might focus on the role and environment in which the participant works, i.e., analysing if different health boards have differing perspectives on the weightiest issues impacting the WRRS onboarding process. 
A survey would be created to ask participants to score on a Likert scale how much they agree that the rich picture and/or Ishikawa reflect the issues in the WRRS onboarding process. This could be followed by a ranking scale, whereby participants rank the issues from highest to lowest impact. The same participants from phase 1 would be surveyed. 
The data collected from this survey could then be analysed using a descriptive statistics method such as a histogram or scatter plot chart, focusing on frequency summaries of relationships between variables (Medlar et al., 2009). It may also be useful to utilise a standard deviation bell curve to show the dispersion of results and the amount by which stakeholder views vary from the mean ranking scores (Davies, 2022). 
This will help show if there is consensus amongst stakeholders on the outputs from phase 1, and to establish if there is agreement between the researcher and the participants on which issues have the biggest impact on the process. Similarly, a graphical representation or standard deviation chart will highlight if there are areas of non-consensus amongst participants, i.e., if one stakeholder group, health board or supplier has widely differing views from the collective mean. 
To extract statistical significance in phase 2, it might be necessary to use a chi-squared test. This is used to understand whether an association between two variables reflects expected distributions, or whether an alternative hypothesis is illuminated (Medlar et al., 2009). It is predominantly utilised where the sample size is small (Davies, 2022). So, in this case, a chi-squared test might be useful to analyse if the level of agreement on the highest impact issue across different health boards / trusts or other stakeholder groups aligns with expectations. The alternative hypothesis might be that the experience of WRRS onboarding varies by culture, resourcing or technical skill. 

Phase 3
The final phase is designed to meet the objective of identifying realistic and achievable recommendations to enhance the WRRS onboarding process. These outcomes will depend upon the outputs of the previous phases, including whether consensus is met amongst stakeholders of the highest impact barriers to the delivery of interoperability. 
Regardless of whether a single or shortlist of the most significant issue is determined, the feasibility of potential changes must be assessed within the context of the complex environment of healthcare provision in Wales. Recommendations must be analysed against affordability and national strategy, from both DHCW and Welsh Government perspectives. Potential evidence-based prioritisation and assessment tools include MoSCow, impact vs effort matrices, or cost vs benefits analysis. 
The final product of this research project will be a selection of options for possible changes to the WRRS onboarding process, alongside related benefits and constraints. These should be co-developed and ratified with key stakeholders through a workshop and, in alignment with the DMAIC framework (GLSS, 2025), may provide advice and foundations for implementation and a transition into a new state of business as usual. 

Ethical considerations
When carrying out in research, it’s important to consider the ethics and information governance of the data and participant engagement. For this research question, the author must account for participant consent, data protection and privacy, and organisational confidentiality. 
Good research depends on “money, people and time” (Scott, 2016), and safe participation is key to capturing data ethically. Informed consent can ensure that participants understand the purpose and context of the research and what it means to be involved, in this case, in interviews and surveys. At the start of the process, it is essential to describe the research approach and scope to the participants and clarify that their participation is confidential and anonymous, and they can withdraw at any time. The researcher may also need to prepare appropriately to enable participants to skip questions they feel they cannot or do not want to answer. This advanced briefing process can be supported by written consent, through which the stakeholder and researcher have copies of signed documentation outlining what participation involves and how their contribution will be used. 
Additionally, keeping participants up to date with progress throughout the span of the project will help improve their interest in the dissertation, see value of their contributions and support their understanding of its outputs. It will also increase the levels of participation across the project period, as the three phases may take time to complete and will need stakeholders to be involved intermittently. Refresher meetings and a final debrief will reinforce informed consent. This approach must be carefully manged to maintain rapport and trust between the researcher and the subjects, whilst not creating information or notification overload. 
Participation may require interviewees to delve into sensitive or complicated organisational issues. It will be important to consider how questions are worded and articulated - words like frustration and confusion are subjective and may result in bias or misinterpretation. The interviewer will need to ensure the process does no harm to participants and must build an environment “no blame” learning and improvement, especially as discussions may centre around processes, resourcing and skills gaps. Similarly, the researcher may encounter resistance to change, which may impact participation and engagement levels or the data collection outputs. This can be mitigated against by broadly understanding organisational change management and utilising facilitation tools such as the Behaviour Change Wheel (Michie, 2015) to tailor and promote more constructive conversations. 
As aforementioned, the capacity and availability of participants may impact the sample size. Colleagues across NHS Wales are stretched and suppliers may not be able to spare their time outside of existing contractual arrangements. Limitations of participant capacity risks skewing the data by making the views of one group more dominant. Using inferential statistics, it should be possible to establish if the sample size is appropriately representative of the whole population and whether statistical significance can be drawn. The dissertation should make explicit where conclusions are drawn from limited evidence. In addition, the researcher will need to plan their project appropriately to ensure that stakeholder groups are adequately represented. 
Since the researcher has an existing role within the process and teams, there may be an unintended influence on how comfortable people feel sharing their views, and how the data is interpreted. This should be mitigated against by offering anonymous engagement channels, such as a digital survey, and by using thematic analysis and evidence-based analysis frameworks to improve objectivity. 
No personal data should be collected, to provide confidentiality. The researcher may need to collect organisation details and role, but the necessity of this should be carefully considered due to the small sample size – the author must be confident that no participant can be identified. 
Similarly, the researcher must be cautious to prevent the capture or sharing of any sensitive organisational data, such as financial or contractual information, especially in relation to suppliers of third-party digital systems. Anonymisation of data will mitigate against this risk, as well as by ensuring that participants, especially health boards and suppliers, understand why information is collected and how it will be used and stored. 
The researcher must also be cognisant of organisational governance and strategy. WRRS is a live operational product that intersects with DHCW’s integrated medium term plan, including the future digital architecture of NHS Wales. The researcher should follow existing assurance policies and avoid disclosing or misrepresenting any sensitive information or causing friction across teams or health boards and trusts. 
In relation to information governance, data captured from interviews or surveys must be stored securely, within a file area only accessible by the researcher, for example their own personal university OneDrive. Any file names or document content must be anonymised before storage. Access to the raw data must be restricted, and documents will be deleted once the project is complete, or in line with university retention policy. Information governance and data handling should be included in any verbal or written consent between the researcher and participants. 
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