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Introduction
Betsi Cadwaladr University Health Board is the health board serving North Wales. It is the largest health organisation in Wales – covering approximately 6,500 square kilometres and serving a population in the order of 700,000. This essay will consider one medical specialty – palliative care – within the larger organisation. Within the Specialist Palliative Care department there are three teams, aligned with the 3 principle District General Hospitals, to support these potential individuals. These teams support individuals in hospital, in hospices and in the community.
The software project I will consider has been adopted by the Specialist Palliative Care Team (SPCT) based in Bodelwyddan (Rhyl, see star on map) in the “central area”. It aims to improve the support available, and the timeliness with which that support can be offered, from team members regarding those already known to us. The community we serve covers the counties of Denbighshire and Conwy, from the coast to the foothills of Snowdonia - an area of about 2,000 square kilometres with its population of over 200,000.
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Figure 1: Betsi Cadwaladr University Health Board

The backbone of the local community specialist palliative care team is the clinical nurse specialists. There are 8 individuals who fulfil this role within this community area. This aspect of the team (as opposed to the hospital based colleagues who in-reach into the (local) district general hospital, and into the regional North Wales Cancer Treatment Centre) will be the primary “users” within the scope of this project.
Each of these community nurses take the lead for some patients regarding the input from specialist palliative care. For the community setting the responsibility and care co-ordination remains with the general practitioner and primary care team. The SPCT seek to complement the existing service, adding expertise and guidance where it is needed. The frequency of review is not defined and varies throughout the course of SPCT involvement.
Caseload management by the nursing team is akin to the virtual wards that the government were expounding earlier this year (NHS England, 2023). This is not so much a radical reformation of service (not across NHS England where the proposal was made, nor for NHS Wales where models also already exist) but a recognition of the existing direction of travel. The challenge being that remote assessments lose the human connection, and holistic components, which are core to the practice of palliative care.

Local data demonstrates that there are 170-180 patients being supported by the community team at any one time within the area served. This is a dynamic caseload in that by the nature of our specialty a number of patients who are being supporting do die. There is also a cohort of individuals where it is possible to introduce the team’s role, or signpost to other services (for example hospice day-care services, welfare services or (non-specialist) therapists) and step back from an active role. And there is a further cohort where care can be transferred back to the primary care team after a period of support, assessment and treatment – discharging them from the active caseload (with the understanding that re-referral may be required). The local data also demonstrates that there is a consistent flow of patients through the service. This is approximately 50 individuals each month; that is 50 new individuals being supported, and 50 existing patients leaving the caseload.

This project which was undertaken with the informatics department was to be alerted when these patients known to the team attended hospital. Prompt support of these individuals would provide a better patient experience and a greater efficiency of clinical resource usage. The potential for expediting discharges and transfers, liberating space within the hospital, was also recognised; but was not a primary intent.
So to tracking the 180 patients that are being supported.



The ‘alert’ system
The advantage in being able to identify those patients we know quickly is that we can be in a position to be their advocate when presenting to hospital. In a number of situations there will have been time, prior to the current admission, to have developed a relationship with the individual. That is not only getting to know them but be aware of their outlooks and opinions. Often (within the community setting) there will have been opportunity to look forward, to have had conversation about what the future might look like and what the individual feels that they would want. This is commonly referred to as ‘advance care planning’ – the English template of a ‘treatment escalation plan’ (NHS England, 2022) has not been adopted into usage in Wales (the ‘treatment escalation plan’ terminology in Wales is a much more specific, time limited, tool (NHS Wales, 2021)).
The power of bringing this (fore-) knowledge – from our clinical notes or awareness from the oncology notes (including their existing electronic health record, albeit with its limited access at the hospital front door) – is that clinical care can be focused. More importantly it can be much more proportionate; an understanding of patient’s expectations and desires, alongside a fuller clinical history, will prevent unnecessary investigations and interventions. There is also the tangible potential that care can be expedited - specialist palliative care teams often seek to fulfil ‘preferred place of care’ (and ‘preferred place of death’) – and hospital resources freed up. It is important to emphasize that the intent when considering patient’s preferences is in supporting their individual care plan rather than restricting the potential interventions. Specialist palliative care would continue to advocate for the consideration of reversible causes of deterioration; which can become a somewhat circular discussion. For example, hypothetically, a urinary tract infection could be considered reversible, so antibiotics might be a proportionate intervention (patient willing); but whether an oral trial is adequate or whether parenteral antibiotics are appropriate is subjective, even without contextual considerations.

This provides an insight into the value of maintaining an awareness of when one of our cohort of patients presents across the variety of healthcare settings (within North Wales).
In its simplest interpretation this project matches our registered patients (a term taken as a liberty, given the responsible clinician remains the general practitioner as mentioned earlier) with those attending healthcare settings across North Wales. This automated alert is then forwarded to a generic departmental e-mail. This occurs in real time – we have had several occasions where we have been alerted and attended the Emergency Department even before the clinical team are aware those patients are in the department. An extension to the anecdote is that, at least once, we have been in a position to provide clinical review (and indeed this was, given the current well documented pressures, in the back of an ambulance), then co-ordinate and re-direct the ambulance so the patient could be transferred to the hospice without delay.
The remainder of this essay will go on to evaluate how well the project is meeting its own expectations.


Technology Adoption Models
There are a number of models available that seek to predict the compatibility of a task’s requirements with the technology characteristics available affecting the utilisation of the proposed technology and also the impact on individual performance.

Task-Technology Fit 
As far back as 1995 models were being developed which sought to understand the linkage between information systems and individual performance. The Task-Technology Fit (TTF) model (Goodhue and Thompson, 1995) was the first theory looking into post-adoption usage behaviour. Up until then the research had focused on the early adoption of information systems and the associated (early) usage behaviour (Chin and Marcolin, 2001) as well as the unfulfilled potential of more complex systems. Largely these studies were in non-clinical settings such as supply chain management systems and customer relationship management systems (Jasperson et al., 2005). Or as Ohiomah (Ohiomah, Benyoucef and Andreev, 2015) succinctly puts it: “individuals’ use of IT affects their performance and that the performance benefits will be greater if the IT fits the task”. Even acknowledging that this was written with the perspective of sales performance, it illustrates the evolution of the analysis frameworks available.
The Task-Technology Fit model drew upon two earlier streams of research – user attitudes as a predictor of utilisation and task-technology fit as a predictor of performance. It was Goodhue and Thompson (Goodhue and Thompson, 1995) who crystallised the concept that “for an information technology to have a positive impact on individual performance, the technology must be utilised, and the technology must be a good fit with the tasks it supports.”  This has also been presented as a more conceptual version (the Technology-To-Performance Chain model):
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Figure 2: Technology-To-Performance Chain model (Marikyan and Papagiannidis, 2022)

Looking at the four core blocks on the right of the figure:
· Task-technology fit is dependent upon the factors on the left and the interaction between them. Davit Marikyan (author of this figure) does define these aspects for absolute clarity. 
· The technology user would provide the ‘individual characteristics’.
· ‘Technology characteristics’ compromise the services that are provided as well as the hardware components, software tools and data.
· And ‘task characteristics’ is the activity which the individual performs to generate the required output.
· Precursors of Utilisation are dependent upon the belief and attitude of the users (and model participants). In themselves, they are affected by societal aspects and local beliefs (or credibility in the system) as much as the perceived benefits or expected consequences. 
· Utilisation is the reflection(s) on the actual usage of the system, whether that is the frequency of use or the diversity of use. 
· And simply, the Performance Impact is the (potential) impact achievable from completing the proposed tasks.


Technology Acceptance Model 
The Technology Acceptance Model (TAM) seeks to understand the processes behind the acceptance (or not) of new technologies. Practically early consideration of this aspect will provide insight into barriers to engagement with technology. Fred Davis (Davis, 1989; Davis, 1993) looked at the relationship between the characteristics of the information system (“external factors”) and the actual usage of the system. He added a psychological perspective on human behaviour within this model; which was novel at that time.
Dishaw and Strong integrated the Task-Technology Fit model with the Technology Acceptance Model (Dishaw and Strong, 1999) as these provide complementary perspectives. TAM considers the intention to use technology whereas TTF focuses on the outcome from adopting technology. A considered scenario was where the resistance to adopting new technology is overcome by recognition of the benefits that it brings. The reported benefit of this evolution was that there was an increased confidence in the predictability of the model; invaluable when exploring introduction of new systems.
 
Unified Theory of Acceptance and Usage of Technology 
The next extension was linking the TTF model with the Unified Theory of Acceptance and Usage of Technology (UTAUT) model. Venkatesh (Venkatesh et al., 2003) delineated four key areas which seek to provide a comprehensive assessment regarding technology adoption. These are:
· Performance expectancy
· Effort expectancy; these first two align with the perceived usefulness and perceived ease of use considered in the TAM model.
· Social influence – as in that users think the technology needs to be adopted
· Facilitating conditions – the confidence in the infrastructure and support underpinning the project.
This evolution sought to fill the gap with TTF-TAM in that it did not consider the aspects of the social influence or facilitating conditions. It was specifically developed as a way to understand the adoption of mobile banking (Goodhue and Thompson, 1995) – and the ubiquitousness of mobile banking now illustrates the power possible with appropriately designed technology.

In clinical medicine head to head trials provide the highest standard of credibility. This TTF-UTAUT model provided a higher predictive strength than the earlier TTF-TAM. (Zhou, Lu and Wang, 2010). This has been validated since (Abbas et al., 2018); but when considering a technology for clinical application, it remains somewhat cumbersome. 

However as Ammenwerth identifies; the frameworks prior to their work did not consider the interaction between task and user (Ammenwerth, Iller and Mahler, 2006). This seeks to understand the IT adoption by the team rather than the clinical application per se. Clearly a crucial component of the larger (proverbial) jigsaw, particularly in light of the recent reflections (Zhang, Budhdeo and Ashrafian, 2022) on “a long history of NHS IT failures across primary and secondary care”. It was developed specifically for the healthcare context which empowers the nuanced approach necessary.
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Figure 3: IT-adoption and the interaction of task, technology and individuals

Fit between individuals, tasks and technology framework
Prgomet (Prgomet et al., 2019) summarises the original ‘fit between individuals, tasks and technology’ framework hypothesis succinctly: “FITT posits that the use of technology is dependent on the fit between the attributes of the individuals (users), attributes of the tasks, and attributes of the technology.” Although applied to evaluate a prototype health information system, the versatility of the FITT framework can be seen in the evaluation of ‘headache patients’ (Honekamp and Ostermann, 2011). It illustrated the strength of the FITT framework in explaining the variety of ways, with varying effects, across different settings, in which a single IT system is adopted.


So, to clarify the key components of the framework:
· Individuals – either single users, or cohort groups. Their attributes start with, for example, their willingness to engage with new ways of working, through their knowledge of the technology and includes aspects such as their motivation and team (or organisational) dynamics.
· Tasks – or components of tasks. Attributes of tasks would be seen in their complexity and establishing the sequence of steps required for task fulfilment. The interdependence of task components would be a further example of task attributes.
· Technology – or the ‘tool’ necessary to perform a task (it has been emphasized that this is true whether it is a computer based or paper based execution). Tool availability and accessibility are examples of attributes to be considered. They would be closely followed by the usability and functionality relevant to the task in hand.

Interestingly, it has been proposed that patients also be considered as a stakeholder within the ‘individual’ component (Kujala et al., 2020). This has been considered on occasion (Zulman et al., 2015) but has not become common practice. Clearly when looking at the evolution of personalised healthcare and eHealth, individuals will be taking a more active role and, by definition, will be becoming ‘users’. This is certainly an area where active research is warranted, and no doubt already underway. The identification of the patient as a ‘user’ has begun to appear in the literature. The rapid rise in e-Health tools for self-management has provided opportunity to move from a theoretical discussion to real world considerations. This aspect is a challenge for the specialty of palliative care which prides itself upon the personal and holistic approach, emphasizing communication. However there are areas where ‘high tech’ can be substituted for ‘high touch’ (Davis et al., 2019). The inclusion of the FITT framework has taken a few more years to be part of the evaluation. It has certainly aided the development of real world tools. For example, Nilsson (Nilsson et al., 2020) used the FITT framework to generate a thematic analysis (with ten subcategories) regarding the usability of a web based application for self-care activities after prostate cancer surgery.



The initial premis has been developed since but these core components have not undergone refining. Whereas Ammenwerth et al. (Ammenwerth, Iller and Mahler, 2006) approached this theoretically with a retrospective consideration of a clinical scenario; Prgomet took the framework and used it prospectively across several wards in an Australian hospital (Prgomet et al., 2019). The consideration that they were able to add was that the FITT framework would benefit from an extension to include environmental factors. Specifically they were able to identify real world influences on the adoption, or acceptance, of technology. Observations included:
· limitations when caring for patients requiring isolation for infection control purposes, such that staff could not take computers into the room or to the bedside so had to access or record information outside of the room.
· battery life, of the COWs (computers on wheels) was also observed as a limiting factor in their portability and usability.
· ‘temporal rhythms’ were seen to influence device usage. In the clinical environment there were times when high demand for devices impacted the clinical activity such as morning ward rounds at the same times as the ward rounds. (arguably more devices could be made available but then there would be surplus devices for extended periods – more an ethical discussion that could be had regarding the principle of justice with respect to resources).




Evaluation
Given the timeframe this is a retrospective consideration of the ‘alert’ project (rather than a prospective analysis of a new system).
The luxury of a qualitative study such as Zhai’s would be the aspirational dream (Zhai et al., 2022). This was an observational study of the participants with a number of semi-structured interviews. The setting was a very large (2000 bed) specialist hospital in China. The principal project was to roll out a ‘nursing clinical decision support system’ across the hospital; Zhai’s work uses the FITT framework to shape their evaluation of the IT adoption process. The results claimed to have identified twelve categories (as only eleven are detailed), which were able to be themed as barriers or facilitators to system implementation.  

	Theme
	Category
	Fit between attributes within the FITT framework

	Barriers
	Issue with Interface design
	Task & Technology

	
	Issues with Information linkage
	Task & Technology

	
	Struggling to accept the system
	Individual & Technology

	
	Inter-professional barriers
	Not matched

	
	Lack of a standard practice
	Individual & Task

	
	Increased workload
	Individual & Task

	Facilitators
	Value of clinical decision support
	Task & Technology

	
	Value of structured documentation templates
	Task & Technology

	
	Support from the technical staff
	Individual & Technology

	
	Management support
	Individual & Technology

	
	Adapting to the system
	Individual & Technology



Figure 4: Mapping Zhai’s categories into the FITT framework (Zhai et al., 2022)

The discussion provides an invaluable starting point for conversation, or consultation, with any prospective IT projects. As the table above illustrates, there are some aspects which can be readily mitigated for when moving from the theoretical context to the clinical realities. 
Returning to the simpler (and smaller) project being considered here – an ‘alert’ system as to when one of the cohort of community patients known to the team presented to one of the regional hospitals. An opportunity was made for reflection and group discussion within the team that have been making use of this system. Not a structured de-brief, nor a recorded focus group, but a frank consideration of the system; and its applicability and utility in its day-to-day role. Some observational notes, and anecdotal experiences, have also been possible but again are merely indicative due to the timeframe of this piece. Although some quantitative data is available the lack of comparative information, or a standard to measure it against, minimises its usefulness here. It does not contribute to this discussion regarding adoption of the IT system.
Evaluation with the FITT framework is going to be the most insightful way forward for this real world clinical application. The first step in analysing the adoption of this system is to define what the component parts represent:
· The individual will be each of the staff members. Seeing the individual as the user it is important that the administrative team are included in addition to the nursing team that have already been highlighted. For this project there is currently no component where the patient themselves can be considered a user (of this system). 
· The technology is the programme that has been developed in collaboration with the informatics department. It can appear synonymous with the task, but distinguishing between the two has been attempted. Specifically the technology may be the process of identifying individuals whom trigger the ‘alert’. 
· The task is then taking the ‘alert’ and communicating it in order that it is accessible. 

Fit between the individual and the technology
There were two differing experiences described for the interactions between the individual and the technology. It was quickly evident that they reflected different parts of the process with the application of the technology. As with any constructive feedback – positives first. The individual user (or in our case, the specialist clinical nurse) found the technology alert easy to use. Linking the processing component to a generic e-mail ensured that there was a continued ability to monitor the ‘alert’ processes. The value that it was not dependent upon specific users but had a corporate ownership was appreciated. When questioned, it was acknowledged that there was a shared responsibility through this aspect of the project and that that shared ownership was a positive factor in the adoption of the system. Corporate responsibility is less intimidating as there is less blame evident at the surface level of analysis; however there is the benefit, when analysing at a deeper level, of the peer pressure effect. The desire to play one’s role within the team is a powerful influencer for compliance. A strength with the adoption of this system is that e-mail communication has become embedded throughout our society so was simply accepted. Some initial teething issues with accessing the generic account were raised. It was also acknowledged that these were readily managed and individual accounts synchronised as they needed to be. The ability of the system to work in real time (alerts being triggered within minutes of patient presentation) was described as “a platinum service”. This level of responsiveness was felt to be far more than would be required, but was simultaneously appreciated. The reliability of the technology also endeared it to the nursing team – they voiced appreciation that the system was able to function across the full week, rather than limitations to the ‘working week’ experienced elsewhere.

However although the output technology has been set upon a pedestal, the input technology was not as robust. Silo’ed systems require a process of duplication as things stand currently. This is a result of the already recognised challenge that ‘NHS Wales has a significant amount of aging systems, some unsupported’. (NHS Wales. Digital Health and Care Wales, 2021) 
Hence, the technology is dependent upon regular data entry to maintain its integrity, which was left to the administrative individual in the office. (I, personally, provided a back-up service as an interested and motivated individual, as no system should be dependent upon single links! The economic value of required resources (medical secretary or medical consultant) is a different deliberation.) As was identified at the beginning of this essay there is a turnover of, on average, fifty patients each month. The time commitment necessary can be calculated but the nature of referrals and discharges will always be unpredictable.

Fit between the technology and the task
A good fit is dependent upon the tasks and processes being customised and delivered so that the needs and expectations of the user are met (Frykholm et al., 2016).
This project was relatively simple compared to other ongoing projects. The task of identifying the patients known to our service was certainly achieved in an efficient manner. It has already been commented upon that it was a dependable service throughout the whole week. At its basic level the alert is triggered by comparing two lists and finding any commonality (or patient details). The technology is reliant upon the information that is recorded on those independent lists. This is one of the system’s weak links - the recognisable euphemism, alleged originating from the early days of computer science, is “rubbish in, rubbish out”, as can be illustrated. Several times a patient triggers the alert more than once for the same presentation episode. This is instantly recognisable given all the details about date, time and place of presentation are identical. The technology and task are performing well but the record of active patients from the specialist palliative care team will contain a duplicate entry. Conversely, we have had an episode where the alert informed us that an individual had been admitted to the Special Care Baby Unit. Again clearly an error given our service is for adults only but not a fault of the technology itself – however it does illustrate that data entry errors also occur at the front door of the hospital.
A possible extension to the project would be if we added an update feature so that virtual tracking of patients through the hospital was seen. Arguably the value of this is likely to be negligible as we have already identified who has been admitted, and are actively remaining informed as to their clinical course, and where we might be able to support each individual. There is no alert upon discharge but, as before, we ensure we are aware of the continuing plans. 
Frykholm et al. (Frykholm et al., 2016) looked at an eHealth project supporting transitional care (that is between paediatric and adult services; from a single (paediatric) clinician coordinating services to a single (general practitioner) clinician drawing upon various disparate specialties). They identified the cornerstones of the technology-task fit as: 
· information, 
· interaction, 
· visualisation, and,
· communication. 
These features are part of the mantra for specialist palliative care; so should certainly be echoed. They are certainly evident in this project and have definitely positively influenced the adoption of this IT system. 

Fit between the individual and the task
The reflection on this project with the specialist palliative care nurses who were being alerted as to when and where their patients were presenting was extremely positive. They could verbalise, and provide definitive examples of, the positive clinical impact possible as a consequence of their being alerted as to patient admissions. Within the team there were early converts who were keen to explore the potential of this system. Very quickly the experience within the office increased the enthusiasm for more widespread engagement – illustrating the increased motivation for adoption of this IT system.
They were keen to offer ideas about possible refinements which could develop the system further. One which it was possible to implement was for admissions to certain community hospitals to be highlighted to specific team members. There are five community hospitals within the area that is supported and each is primarily supported by an individual nurse. At the same time it was recognised no individual nurse will be working on each and every day. The approach to support this evolution was for rules within the generic e-mail account to be set up such that specific alert messages would be duplicated and forwarded to nominated individuals. Staff appreciated this as it helped triage the incoming messages. The district general hospitals have their own nurse specialists (“in-reaching” to the various wards, but only having involvement during the admission itself) with access to this system so they can provide the necessary support for that setting.
An additional consideration, which was not possible to navigate, was for admissions to the local hospices to trigger a similar alert mechanism. Hospices by their very nature are independent institutions and there was simply too little reward to be gained from the investment that would have been needed (not just hardware and software, but also the political dynamics).
One other point of hesitation for the team early in the adoption process was regarding house-keeping rules of the generic account. It was learnt the hard way that the shared account will also mean that there are shared consequences. One enthusiastic individual was deleting e-mails that were not of relevance to them (as if it was their own e-mail account) without pausing to consider whether colleagues needed alerting. Once bitten twice shy – the team were quickly much more mindful of their actions. Some ground rules were set in place and the secretary (as the most constant presence in the office) largely has ownership of the generic account inbox.

‘Environmental factors’ as a FITT framework extension
As a final consideration regarding this project it is prudent to consider ‘environmental factors’. This has clearly been established as an appropriate extension to the original FITT template, as highlighted earlier in this essay. The palliative care team were willing to explore their interface with this IT system. However, the practicalities in continuing to support the system were resulting in clinical compromise at times early in the adoption process. Specifically this was due to clinical staff needing to compensate for the vacant administrative position (this administrative role was not exclusive to this system; so the requirement to fulfil clerical aspects was a wider burden than simply supporting this IT system adoption). The regular maintenance of the team database (fifty individuals joining the caseload monthly, with a similar number being discharged from the active component of care) was felt to be onerous as an additional duty. It was contested that the resource implications compared to the benefit were debatable. The acknowledgement was that this was very much still a project in its pilot phase, so willingness was able to be sustained until a new (administrative) team member was appointed.
Although the palliative care team have been pioneers in the development of this system, it has been effectively taken on by other specialties. In considering the environmental factors influencing its dynamism in practice it has been interesting to observe the other specialties harnessing the system. 
· The care coordinators for those patients who have Motor Neurone Disease can track where and when those individuals present to the various regional hospitals. Given that there is limited experience of MND as it is a relatively rare condition; being able to support and guide the teams directly involved optimises the care possible. For example, alerting the professionals already involved (typically therapists and other professions allied to medicine) to minimise duplication and reinforce the relationships already built. The assurance available to colleagues and the additional confidence for patients, and families, in this expediency of support continues to empower individuals. 
· A second illustration of where this system has been adopted is with those who have had kidney transplants. The additional extension the renal team have taken on is that alerts trigger personal alerts as well as generic. Kidney function is likely to be more critical and immediate intervention or support is literally going to save lives. The further reflection would be that this has not been adopted for every patient receiving dialysis; so clearly there is a component of triage which is still valuable at the clinical level. 

With both these adoptions it is interesting to observe that the turnover of ‘tracked individuals’ is much less. There are less than 30 patients with Motor Neurone Disease (with all stages of this condition) across Conwy and Denbighshire; and there are approximately 10 patients with kidney transplants within the same area. The ‘new’ patients needing adding (or taking off the caseloads) will be of the order of one or two monthly. 

Overall it is evident that there is a clinical utility to this system. This project supports the aspiration of ‘a robust local mechanism to ensure effective delivery with the right interaction between patients, professionals and organisations’ (NHS Wales. Digital Health and Care Wales, 2021). This retrospective reflection on the fit between individual, tasks and technology for the introduction of this ‘alert’ system demonstrates some of the experiences that have occurred within the adoption of the IT system. It illustrates the value of use of the FITT framework prospectively in order to appreciate where the challenges may lie. More valuably, it enables solutions to be found (or issues circumnavigated) so that the system can be more efficient and the adoption smoother. 
The ongoing challenge is making the most of its potential for the clinical setting. The Specialist Palliative Care Team continue to seek this balance, but as other specialties have demonstrated there is value in enduring.
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