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Digital service transformation of faecal-immunochemical testing



Introduction
Faecal-Immunochemical Testing (FIT) is used to identify signs of bowel disease (NHS Wales Performance and Improvement, no date). NICE guidance states, “offering the test in primary care can identify people who are most likely to have colorectal cancer”, which facilitates prioritisation of care and allocation of resources “for the people who most need them” NICE (2023). In NHS Wales, a national framework has been developed to support and standardise the delivery and quality of the symptomatic service pathway for bowel screening (Welsh Government, 2023). 
In Cwm Taf Morgannwg (CTMUHB) and Hywel Dda University Health Boards (HDdUHB), clinicians use email and spreadsheets to manage FIT requests (Public Health Wales, no date). The happy path results in the output of the email triggering Public Health Wales (PHW) to send a FIT pack to the patient. The patient then returns the pack to the laboratory, who undertake the test and produce a result, which is sent back to the requesting clinician (see Figure 1). 
However, as Figure 1 shows, the “as is” process is heavily reliant on weekly emails to track whether patients have received testing packs and on staff updating a spreadsheet at multiple stages. Clinicians and patient safety teams have raised concerns about the pace and complexity of the current process, and lack of auditability and visibility of requests and results. 
This essay will primarily use the DMAIC framework to develop a recommendation for digitally enabled service transformation of the FIT process. 
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Figure 1: existing FIT pathway (Cwm Taf Morgannwg University Health Board, 2023). 


Defining the problem
Six Sigma is a tool for reducing variability in processes using data and analysis (Nayar et al., 2016). The DMAIC approach facilitates problem solving by enabling teams to define, measure, analyse, improve and control an issue. 
The first phase of DMAIC is to define the problem. This requires a thorough assessment of the “as is” state, through stakeholder engagement, data collection, and analysis of organisational readiness. 
This essay describes the steps that would be taken to enhance the FIT process in NHS Wales. At a high-level, the aims are to:
1. Streamline and simplify the process for clinicians to raise test requests. 
2. Improve the speed of delivering FIT results. 
3. Enhance transparency to clinicians and patients on the status of a test request and result. 
4. Provide an audit trail of the test request and result. 
5. Improve interoperability between the FIT process and the Welsh Results Reports Service (WRRS), the national results database.
6. Improve visibility of test results to enhance information sharing, support clinical decision making and reduce duplication of testing. 
These aims align with new, digital ways of working in NHS Wales, as well as the Welsh Government’s priority actions for health and care, which include the aim to “restore faster access to tests and scans by reducing the time patients wait for diagnostics to a maximum of 8 weeks by March 2026” (Miles, 2025). 
Potential interventions might include:
· Introducing or adapting the pathology electronic test requesting (ETR) process to add FIT, including integration with existing systems such as Welsh Clinical Portal (WCP) and GP Test Requesting (GPTR) to reduce the number of clinical digital systems needed. 
· Providing training and support to increase the utilisation of ETR in primary, community and secondary care. 
· Creating incentives to encourage clinicians to utilise ETR. 
· Establishing an audit trail to enhance visibility of the status of a request. 
· Creating a tracking tool such as a PowerBI dashboard to manage the administration for sending of FIT packs to patients. 
Further interventions and understanding of the “as is” process would be elucidated through mapping out the existing process with stakeholders. This could be undertaken in a workshop environment, where colleagues from different teams explore each stage of the process step-by-step, thereby identifying pinch points and bottlenecks. The Double Diamond framework posits the need to understand “rather than simply assume” by “speaking to and spending time with people who are affected by the issue” (Design Council, no date). 
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Figure 2: The Double Diamond is licensed under a CC BY 4.0 license (Design Council, no date). 

Alongside process mapping, this essay recommends utilising Lean, the Quintuple Aim and a modified Donabedian diagram to delve deeper into the benefits, justification and interventions needed for this proposed service transformation and to extract key considerations for planning and implementation. 
Lean
Lean is a quality improvement methodology developed from Toyota Production Systems in the 1980s (Nayar et al., 2016). It provides a framework to identify waste and improve process flows. 
According to Lean, there are seven types of waste (Akrami, Mirghaderi and Shirazi, 2021). Table 1 highlights where there is waste in the FIT process, based on the high-level requirements from health boards. 

Table 1: Waste in the FIT process
	Waste type
	Waste in the FIT process

	Inventory
	Storage of test packs. 
Test pack expiry dates. 
Number of applications used, e.g., WCP, EMIS, MS Forms. 

	Waiting
	Time between request raised and test pack sent. 
Time for patient to send test sample. 
Time for test result to be made available. 

	Defects
	Processing times could result in delayed patient care, poor clinical decision making or duplication of test request. 

	Overproduction
	Potential for duplication of test requests because of poor visibility of existing test requests. 

	Motion
	Moving of tests results via email, print or post.
Moving of patients between locations for testing, results or clinics.
Moving of staff across locations to attend to patients or locate / track results. 

	Transport
	Potential need for transportation of paper results between locations, to clinicians or to patients.

	Overprocessing
	Number of steps needed to raise and track a request. 



Using Lean to identify areas of waste in the existing process, it is possible to see the benefits of introducing digital transformation, such as improving the speed of bowel disease testing and enhancing the visibility of diagnostic information to improve decision-making and treatment. 

Donabedian assessment 
The Donabedian model is a conceptual framework used to assess the quality of care in a service or system (Lilford et al., 2010; Ghofrani et al., 2024). There are three dimensions at which the level of quality can be observed:
1. Structures, e.g., people, environment, space, time, 
2. Processes, such as interactions, diagnosis, treatment, clinical operations, and
3. Outcomes, i.e., the result of care, quality of life, patient health or safety. 
Lilford et al. (2010) state, “When an intervention is designed, the level at which it first affects this chain should be clarified along with its plausible effects".  For the digital transformation of bowel disease screening, it’s useful to observe considerations relating to these three dimensions.
Figure 3 reflects potential interventions and outcomes that could be considered in adaptations to the FIT process. 
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Figure 3: Donabedian model reflecting digital transformation of FIT. 

Introducing interoperability and use of digital devices is a structural intervention, as it relates to the physical and environmental characteristics of the process. Process interventions include adaptations defragment the service and resources involved in screening. The adoption of ETR and creation of new services to track test requests would have a positive near-patient impact on access to the FIT service, and training would enable more effective implementation. 
The Donabedian framework highlights that digital transformation can be multi-step and have multiple outcomes. Recalling the Double Diamond, it may be appropriate to break down the transformation of FIT into phases and delivery interventions iteratively (Design Council, no date), but it’s then necessary to consider what outcomes each phase is aiming to achieve. 
For example, phase 1 could be replacement of the test request email with a standardised electronic form with relevant mandatory fields and integration with the patient administration system. This would result in improved data quality at the point of requesting and enable test requesting usage data to be collected centrally, thereby providing data on test demand and building the foundations for auditability.  
In summary, a modified Donabedian assessment can highlight how interventions can impact the quality of patient care. In this case, engaging with users (process intervention), then digitising the test requesting process and developing a digital audit trail (process intervention) will result in a simplified process and greater transparency (outcomes), which subsequently would improve patient access to FIT screening, increased availability of diagnostic testing and improved availability of information for clinical decision making. If an iterative approach was taken, outcomes could be identified and monitored early and frequently. 

Quintuple Aim
The Quintuple Aim (Nundy, Cooper and Mate, 2022) builds upon earlier frameworks to define five key questions for any healthcare service transformation:
1. How will it improve population health?
2. How will it enhance patient experience?
3. How will it reduce the cost per capita of healthcare?
4. How will it improve the well-being of clinicians?
5. How will it advance health equity?
Previously identified areas of waste demonstrate that transforming the FIT process would improve population health by streamlining diagnostic testing and improving the visibility of information for clinical decision-making. 
Similarly, if results are made available more quickly, patients will receive diagnosis and treatment faster, thereby enhancing the patient experience. 
Lean also highlights waste in duplication of testing and storage of inventory. Therefore, enhancing bowel disease screening may result in per capita cost efficiencies by enabling better planning and resourcing of test packs. 
Ideally, the wellbeing of clinicians would be improved by a simplified process. By introducing interoperability between systems to make information more visible and reduce the number of clinical or digital systems used to raise and track requests, it would save clinicians’ time and effort. 
Health inequities are differences in health status or the distribution of healthcare between different population groups. It is caused by structural racism, educational attainment and other socio-economic relationships (Nundy, Cooper and Mate, 2022). Improvements to the FIT process don’t explicitly mitigate health inequities, but by making appropriate data collection a key requirement for this digital transformation project, it may be possible to identify areas where service provision is failing, such as discrimination in the allocation of test packs, and could result in the creation of interventions to provide more equitable care, such targeted incentives or awareness campaigns. As Nundy, Cooper and Mate state, "quality improvement without equity is a hollow victory" (2022). 

Stakeholders and leadership
One of the key principles of the Framework for Innovation is to “put people first” (Design Council, no date). For successful digital transformation, it is necessary to map out who is impacted by a process or service change, then to understand their needs, interests and ideas (Government Communication Service, 2016). 
Similarly, research recognises leadership is a key factor in digital transformation (Raelin, 2024). The success of change is intertwined with an organisation or team’s culture and structure. 
The following chapter will map the stakeholders involved in FIT and explore appropriate management theories that could be utilised to support the introduction of new processes. 

Stakeholder mapping
Stakeholder mapping drills down into stakeholder motivations and interests. If the aim of this work is to transform the FIT process, then the stakeholders include:
· those who are involved in the current or future process, 
· those who manage or support impacted systems,
· those involved in adoption and implementation, 
· those involved in long-term operational support, and
· those who oversee the management of the organisations involved. 
Table 2 highlights the stakeholder groups and their areas of interest. 

Table 2: stakeholders and their areas of interests [image: A table with blue and yellow squares
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Table 3 suggests recommended methods of engagement with each group. Site visits, meetings and workshops best facilitate open, honest conversation, whereas email and social media are better utilised for providing high-level updates such as dates for deployment or general awareness campaigns.  

Table 3: stakeholders and the method of engagement
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Clinical and laboratory staff wield a high level of interest and influence, as they best understand the current process and future requirements (Figure 4). Similarly, administrative staff and patients are impacted by process changes – both bring alternative perspectives on issues and requirements. Elsewhere, patient safety and information governance teams should be consulted to support ethical, clinical and regulatory compliance.
Health board digital and implementation teams should be kept informed about issues, timelines and progress as they are key to supporting the adoption of new processes and systems. Similarly, communications teams can help raise awareness about what is happening and when. 
This essay recommends that clinicians, laboratory teams, administrators and patients are highly involved in process mapping and problem identification activities; and that managers and owners of DHCW products and services should be engaged with to bring their knowledge and experience to identify possible solutions enabled by existing systems. 
For example, the ETR programme provides digital test requesting services for pathology, radiology and cardiology, so could share learning and good practice for developing a new FIT request form. 
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Figure 4: Stakeholder map for FIT process.

Stakeholder mapping is not a one-off activity – it should be iterated upon as information comes to light throughout the digital transformation process. This stakeholder map is an initial, high-level matrix that identifies key stakeholders who should be engaged in defining, analysing and introducing a new FIT process, but this essay acknowledges other stakeholders may be identified as the project matures. 

Leadership theories
The Agile Manifesto emphasises the importance of appropriate leadership to support teams to be empowered, self-managing and collaborative. Management should be light touch as teams must be built around individuals who have the knowledge and understanding of what needs to be done and how best to do it (Agile Business Consortium, 2014). 

One of the principles of the Agile Manifesto is to: 
“Build projects around motivated individuals. Give them the environment and support they need and trust them to get the job done.” 
(Principles behind the Agile Manifesto, no date)
Similarly, the Design Council highlights the importance of a “culture of success” (Design Council, no date), in which leadership gives teams permission and space to experiment, adapt, fail and learn. 
The term “servant leadership” reshapes traditional management approaches to focus on the “needs, aspirations, and interests of their followers above their own” or the organisation (Shonk, 2025). As a result, leaders and managers must actively listen, empathise and take relevant actions to facilitate team building and progress, including removing impediments to delivery. 
Raelin neatly summarises these concepts as “leaderful practice” (2024). He recognises that "individual workers may possess knowledge that far exceeds that of their superiors", and therefore teams should be able to challenge their superiors, engage in open dialogue, and have permission to make mistakes (Raelin, 2024).
Although there is limited quantitative evidence relating to how leaderful practice impacts operational finances, quantitative research shows it enhances staff retention, customer loyalty and productivity (Raelin, 2024). 
In summary, this essay proposes that stakeholders at all levels are engaged in the digital transformation of the FIT process, and that leadership is non-hierarchical, empathetic and empowering to enable team members to have the tools, knowledge and environment they need to deliver the best outcomes for patients and clinicians. 

Measuring and analysing the problem
In the DMAIC framework, the second phase of process improvement is to collect data and establish metrics for baselining and comparison (Monday, 2022). Analysis of data helps identify variations in processes and areas for improvement. These metrics are also used at later phases to evidence whether a solution has been successful or there is a need for further iterations. 

Metrics
A mixed methods approach is recommended to collect a variety of data points for the measurement and analysis of the current FIT process, and benefit realisation when changes are implemented. Whilst quantitative data can be plotted across a numerical range, such as cost, volume, or time, qualitative data capture themes and trends that cannot be represented numerically, usually collected from surveys or observations (Scott, 2016). 
Table 4 shows valuable metrics for analysis and baselining to improve the FIT process and provides a justification for each data point. 

Table 4: metrics to be collected to support the digital transformation of the FIT process.
	#
	Metric
	Type
	Justification

	1
	Number of tests requested
	Quantitative
	To evidence the value of and demand for the process, i.e., usage reflects demand for the test type.
To identify the number of patients who benefit from the test. 

	2
	Number of results produced
	Quantitative
	To evidence the value of and demand for the process.
To identify the number of patients who benefit from the test.
To evidence how many tests successfully produce a test result; to evidence how many tests are lost during the process. 

	3
	Percentage of tests for which a result is produced
	Quantitative
	To evidence how many tests successfully produce a test result.
To evidence how many tests are lost during the process.

	4
	Cost per test
	Quantitative
	To evidence the fiscal benefits of enhancing the process if there is a reduction in waste. 

	5
	Time taken from test request raised to result produced
	Quantitative
	To understand waste (pinch points, delays, etc.) in the current process.
To evidence whether improvements made deliver enhancements to the time taken to process a test. 

	6
	Number of systems / applications used
	Quantitative
	To understand waste (such as time wasted on logging into multiple systems, or duplication of activities) in the current process.
To evidence whether improvements made have streamlined the user experience. 

	7
	User satisfaction 
	Qualitative 
	To understand the user experience of test request process, audit or management and tracking of requests and results. 

	8
	Patient satisfaction 
	Qualitative 
	To understand the patient experience of the test request and result process. 



Refinement is needed on some of these data points to establish limits; for example, the number of tests requested should be measured within a time range such as a week or month. Suitable metrics will become evident as more information is known.


Each data item supports different stages of the transformation process, for example: 
· Define / Measure – data helps justify the service transformation by evidencing the need for the service and where waste exists.
· Analyse – data analysis helps identify the root cause of problems. For example, looking at the time taken to process a request will highlight pinch points that should be explored and improved. 
· Improve – improvements are dependent on data collected to score and assess potential solutions. For example, undertaking a cost benefit analysis or scoring matrix will identify which solutions provide the highest benefits and quickest wins. 
· Control – using baseline data and data extracted after intervention, it’s possible to compare whether a change is successful or whether further iterations are needed, and where ongoing waste or bottlenecks exist. 

Data collection 
Stakeholders, especially users of the current process, are key to data collection. Quantitative data can be gathered through stakeholder workshops and process mapping activities, in which teams can explore the number of tests requested, number of systems used, and costs of tests. Observation of the process confirms the time taken to undertake tasks and user satisfaction with the current process. This data can also be ratified by existing audit or management data, for example finance or procurement teams will have data on the costs of the test packs. 
Surveys or interviews with stakeholders can capture feedback on the process, pinch points and perceived waste. For qualitative data collection, sampling saves time and resources. A sample should be a representative of the population, so it is necessary to be cognisant of the categories within that population e.g., age, role, location, digital literacy, etc. 
For this transformation, one of two sampling approaches might be selected:
1. Simple random sampling - generating random numbers to select units from the population, meaning there’s an equal chance anyone is selected (Royal Geographical Society, no date). 
2. Non-probability sampling - sampling according to convenience e.g., the first 100 people who agree to complete a survey (Mahmutovic, 2023).


Table 5: Pros and cons of sampling methods

	Sampling approach
	Pros
	Cons

	Random
	Reduces bias due to randomness
	May not reflect the population as a whole

	Non-probability
	Ease and speed of identifying participants and collecting data
	Increased bias due to convenience



Table 5 shows the pros and cons of these approaches. The most appropriate sampling approach may become evident as more information is known about the “as is” process and the pinch points or areas for improvement. 


Data analysis
Analysis is a mathematical assessment of data to investigate the root cause of problems in the process. 
For data points 1-4 in Table 4, it is recommended to establish a baseline of the “as is” process, which can be later used for comparison when iterative adaptations are introduced. 
For the time taken to complete a test and the number of applications / systems used (items 5-6 in Table 4), it may be valuable to plot a histogram to see if there is consistency or variation in the process. In Six Sigma, utilising a bell curve graph provides an assessment of the stability of a process (McCarty, 2005) – it shows the volume of data that falls outside a mean range. This analysis will help identify where variation exists and should be addressed
Following observations of the clinician and patient experience, an Ishikawa cause and effect diagram will help categorise issues in the existing process and will identify potential changes that could be adopted (McCarty, 2005). 
An Ishikawa, or fishbone, diagram typically uses themes such as equipment, environment, people, materials, processes, management. Figure 5 is a mock-up of potential causes of problems in the FIT process, based on the high-level business need identified by the health boards. 
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Figure 5: Ishikawa diagram of problems in the existing FIT process. 
Once problems are identified, Six Sigma advises that stakeholders analyse the potential causes, select the most significant or likely causes of problems, and explore simple solutions and recommendations (McCarty, 2005). Some problems are outside of the control of stakeholders, such as Welsh Government priorities, whereas others could be resolved through digital transformation, such as audit and tracking of where test packs and results are in the process. 

Improving the process
The penultimate step in DMAIC is improving the process. Using data and stakeholder feedback, it’s possible to consider and explore ideas to resolve the problem (GLSS, 2025). For successful change, the Double Diamond framework highlights the importance of designing solutions in collaboration with stakeholders and within context of their environment, and testing ideas iteratively, so that successes are built upon and failures are eradicated early (Design Council, no date). 
Digital transformation in healthcare is complicated by the complexity of healthcare environments and participants (Augustsson, Churruca and Braithwaite, 2020). Soft systems methodology can be used to facilitate problem solving in “messy” situations involving “human activity” (Bunch, 2003). Rich pictures can be used to visualise the relationships and interactions in processes and identify potential issues, including considerations for implementing transformational change (Hindle, 2020). 
Figure 6 places the patient at the centre of the FIT process. In an ideal pathway, the patient presents to their GP with potential symptoms based on NICE guidance (2023), and the GP initiates a test request by email. The laboratory processes and authorises the result and updates the status in a spreadsheet. The result is made available in the Laboratory Information System, which is integrated with primary and secondary care patient records, so clinicians can see the result and notify the patient of the outcome.
However, the markings in pink (Figure 6) indicate where there are barriers or potential issues in the process, including potential communication barriers or manual steps that rely on human action. 
The blue markings indicate where there is poor visibility or lack of clarity in an area, such as the inability to track the status of a request. 
The top left lists external factors such as Welsh Government targets, NICE guidelines or reporting and monitoring needs. 
The big issues are extracted from the rich picture and summarised in the bottom left corner. 
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This essay will use CATWOE to categorise big issues in the FIT process and explore how solutions relate to factors that may impact or be impacted by transformational change. Each letter of CATWOE explores a different area of focus: customers, actors, transformation process, world view, owners and environmental constraints (AssistKD, 2018).
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Figure 7: CATWOE infographic (Creately, 2024). 

Human factors
As discussed, clinical, laboratory and administrative stakeholders are key to transformation of FIT. In CATWOE, these groups fall into both “customers” and “actors”. When considering digital transformation of FIT, user-centred design can facilitate suitable usability and functionality to mitigate any impact on clinical workload (NHS Scotland, 2024). 
Figure 6 demonstrates that the existing process has multiple opportunities for human error, but human factors science posits human error is a symptom of wider issues caused by poor technology choices or organisational procedures (Russ et al., 2013; Bowie, 2022). In FIT, there are clear issues around use of emails and spreadsheets, which may result in information not being recorded or communicated. If the laboratory, primary care and secondary care systems were interoperable and shared data automatically, the test would be visible at all stages and there would be less reliance on manual activities such as updating a spreadsheet. 
Patients and their families are also customers in the FIT process, as they benefit from or are affected by the service. As Figure 6 shows, patients can experience barriers to accessing GP services, either due to limited availability of appointments or perceived lack of need to attend (Taber, Leyva and Persoskie, 2014). Availability heuristics theorises that a person is more likely to act if they can foresee a favourable outcome (Tversky and Kahneman, 1973), but if an individual is experiencing the symptoms of potential colorectal cancer, they may not imagine a happy path. NICE guidance recommends which symptoms require a FIT referral (NICE, 2023), but patients may not know what their symptoms mean, what action to take, and what the FIT pathway means for them. 
Using the Behaviour Change Wheel (Michie, van Stralen and West, 2011), it is possible to plan appropriate interventions to improve patient access to bowel screening. Through understanding patient barriers to accessing care, perhaps psychological or educational, a public engagement programme could be developed to target patients at risk and raise awareness about the testing pathway and potential outcomes, including diagnosis and treatment. 

Socio-technical factors
The transformation process in CATWOE looks at how inputs become outputs (Creately, 2024). In this case, the input is at the centre of Figure 6 – the patient presents with colorectal cancer symptoms, then the GP initiates the test request via email to the laboratory. Inputs are converted via sending out and receiving back the FIT pack into a test result and potential diagnosis. If necessary, the patient is placed on the cancer pathway, with the aim to provide relevant treatment and care. 
As the rich picture shows, reliance on poorly integrated technologies such as emails and spreadsheets are problem areas. Other socio-technical factors to consider include communication and collaboration across stakeholders. An interoperable test request system would enable clinicians to complete a form within the patient record, thereby linking that record to the specific test request and making visible the status of the request. This should reduce duplication of testing, as other clinicians are able to see if a test has already been raised. 
Similarly, automated result notification for suspected cancer would eradicate the need for the GP to remember to check whether the result is available. It might also be possible to integrate ETR with the NHS Wales App, thereby making status of a result visible to a patient, and the indicating appropriate point at which to contact their GP for more information. 
Interoperable systems must be designed around the user and clinical processes. Too often, digital transformation in healthcare introduces unintentional increased workload, perhaps through click fatigue or excessive alerts (Sujan, Pool and Salmon, 2022). Utilising human factors and ergonomics expertise, appropriate attention is given to patient safety and staff wellbeing. 

Cultural and organisational factors
Weltanschauung in CATWOE refers to underlying beliefs, assumptions and culture within an organisation; owners are the decision makers or those in a position of authority (AssistKD, 2018). It is necessary to consider the values and norms within an organisation and how it’s managed to understand why a problem exists and how to overcome it (Creately, 2024). 
Organisational culture is a key factor in any programme of change. Common challenges in this area include the belief that something is too difficult to resolve, or that a change can’t be made because it’s always been done this way. In healthcare, digital transformation is impacted by present bias, the idea that it is easier to carry on doing something the way it has always been done, rather than making a change, even if there is a clear benefit to introducing new ways of working (Wang and Sloan, 2018). 
Similarly, systematic failure of past technological programmes (Brennan, 2007) is likely to bias people against engagement in current or future digital transformation projects. Sara Ahmed (2025) coined the concept of organisational incompetence to refer to the complex nature and bureaucracy of organisational processes, which prevent people from participating in or driving change. 
The NASSS framework provides questions to reflect on the complexity of digital transformation (Greenhalgh and Abimbola, 2019). First it asks, what is the problem – in this case it is the availability and visibility of bowel screening tests and results. Then it is important to consider whether the technology is usable and reliable and if it provides value – ETR is a proven technology used across NHS Wales for various test types with evidence-based clinical and safety benefits (Swansea Bay University Health Board, no date). Next, the change must be viewed within the context of the users, the organisation and its wider environments: in this example, it’s important to engage with users to precipitate buy in, ownership and empowerment, and to ensure leadership sponsors the new process. 
As Figure 6 shows, health board management, Welsh Government and NICE have an interest in enhancing FIT to better meet national targets, reduce waiting lists, and meet regulatory guidelines. Having identified issues with the current process, and by exploring evidence-based solutions such as ETR, it is possible to elucidate the value-proposition to senior leaders of a digitally enhanced FIT process. 
As aforementioned, stakeholder engagement and appropriate leadership are essential to digital transformation. If leaderful practice can be invoked and benefits can be highlighted early, programmes of change have a significantly higher chance of success. 

External factors
The final part of CATWOE is environmental constraints, such as budgets, regulation and resources (AssistKD, 2018). 
NHS Wales is under considerable financial pressure (Audit Wales, 2025), which inevitably impacts the funding and resource available for digital transformation. As mentioned above, highlighting the benefits of an intervention can encourage management and government support – and in terms of fiscal outputs, it’s essential to show that short-term investment will produce long-term savings, such as reduced waste, improved bowel screening diagnosis, and reduced pressure on services through early provision of treatment. Data collection and analysis should also aim to align clinical and safety benefits with NICE guidelines and the latest Welsh Government national framework (NICE, 2023; Welsh Government, 2023). 
Digitisation of FIT must also comply with information governance, data protection and cyber security regulation. Change projects must guarantee patient identifiable information is secure and compliant with GPDR (Howson, 2025). Fortunately, DHCW have an assurance group that brings together team leads to review all “new services, major changes to or new developments in existing services, releases, procurements, proof of concepts and innovation products” (Evans, 2024). Appropriately, these teams were also identified in stakeholder mapping (Table 2).
Addressing financial factors is more complex. The Behaviour Change Wheel suggests introducing fiscal measures to incentivise, coerce or facilitate the adoption of new ways of working (Michie, van Stralen and West, 2011), but lacks guidance regarding tackling resourcing and budget constraints. Yet, as the Donabedian model showed, intervention may have multiple outcomes at different stages of adoption, so if the FIT transformation were delivered iteratively, management of resources could be more closely controlled and adapted at different phases. 


Conclusion: controlling the process
This essay set out to develop a recommendation for digitally transforming the FIT process in health boards in NHS Wales using DMAIC. It has used multiple frameworks to explore the problem and establish the aims of service transformation. Stakeholder engagement is essential to defining the problem, exploring solutions and implementing change, with appropriate support from senior leadership and decision makers. Data collection can help measure the problem and analyse if interventions are providing benefits or where pinch points continue. Any improvements must be considerate of human, socio-technical, cultural and organisational factors that will influence the success of change – this essay has utilised soft systems methodology to recommend ways to manage these factors.  
The control phase requires teams to develop and implement a plan for maintaining the success of the new process and to monitor and address any issues that arise after delivery (GLSS, 2025). The NASSS framework asks whether a plan is sustainable and whether long-term adoption can be guaranteed (Greenhalgh and Abimbola, 2019). 
Control can be established through project evaluation and benefits realisation, using data collection and analysis. The aforementioned metrics will enable project management to compare user experience before and after intervention, and to identify any design flaws or resistance to change (Monday, 2022). To ensure a new FIT process does not enter business as usual without a plan for long-term management, it is recommended to establish a request for change process so users can actively raise further enhancements.
Quantitative data can be plotted onto a control chart to monitor variation (Monday, 2022). A control chart typically shows a high range of variation before intervention, then consistency after, thereby establishing a baseline for what good looks like. Any variation from that post-adoption threshold will highlight performance problems, which will trigger the team to take action to understand what has gone wrong and why. It’s essential to capture and visualise data, such as operational support and usage management data, perhaps using PowerBI. Regular checks should be scheduled to review data for variation from the acceptable tolerance threshold for success. 
Iterations or repetitions of DMAIC may help ensure change is sustainable, by taking the team back through the cycle to identify any new variations or pinch points and ensure appropriate action is taken (Design Council, no date; Monday, 2022). 
There is limited value to transformation without a plan to ensure success is maintained beyond the life of the project. Thus, this essay has outlined frameworks, resources, data points and considerations essential to provide a sustainable model for the digital transformation of FIT in NHS Wales. 
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