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INTRODUCTION 
ePCR, electronic Patient Clinical Record, is rolled out across Wales into Ambulance conveyancing locations of Wales and England General hospitals in relation to pan Wales Ambulance stations. 
The purpose of this solution being implemented is in order to enable and support the sharing of patient information in the format of an Ambulance Care Summary record, which has only ever been possible historically, either via carbon copy (paper) or verbally by WAST Paramedics. The sharing of the information is provided to WAST not only intended for Emergency departments, assessment units and specialty areas, also secondary care clinicians who may see the patient later on in their treatment care pathway, also Primary Care, and third sector parties such as Coroners and Police in the case of ROLE (Recognition of Life extinct). As stated in [footnoteRef:1] The Topol Review and in answer to ‘As people live longer, also with more long-term conditions there is an inexorable increase in the demand for healthcare’. As documented by Eric Topol ‘The NHS Long Term Plan identifies the need for more healthcare workers to respond to an increasing demand’. Digital technologies should be seen as a new means of approach for providing and supporting the healthcare challenges.  [1:  Topol, E (2019) The Topol Review. Preparing the Healthcare Workforce to Deliver the Digital Future, pp.1-48
] 


The functional design for the solution is to smoothly link, by allowing interfacing of the main record solution TerraPACE with other related national systems, for example allowing validation of the Welsh Demographic Service (WDS) and where this national system maintains the patient demographics, including NHS number as the main source of truth data related to All Wales patients. 
Once, and during implementation of ePCR across All WAST Users and Pan Wales Hospital locations, the business change will be captured, and compared with the perceived benefits outlined within the Business case.
Against the ePCR business case objectives, are as listed:
· Investment objective 1 To use better data and access to information to improve the quality of patient care. 
· Investment objective 2 To increase data sharing in a collaborative whole system approach to health and care provision (interoperability). 
· Investment objective 3 To improve efficiency using high quality of data.
· Investment objective 4 To increase the value of our clinical data through quality and timeliness. 
A strong case for change providing a new digital capability, although may not automatically result in achievement of maximum benefits and sustainability post implementation. Hence delivering this via a Programme approach. 
A range of benefits identified by reviewing the results of ePCR delivered in other NHS Ambulance services and based upon other digital projects delivered by the Trust. Benefits are categorised by, qualitative, quantitative, cash releasing and non-cash releasing. 


METHOD 
How FITT framework applies to the ePCR solution, functional design, and specification. FITT highlights the relationship between ‘Individual’ (all ePCR Users), where individuals are required to capture data and information related to our patients, daily to share this, and created as forming part of the overall patient clinical record, for the purpose. 
The same, as identified by Kouroubali [footnoteRef:2]the idea that IT adoption in a clinical environment depends on the fit between the attributes of the individual users (e.g. computer anxiety, motivation), attributes of the technology (e.g. usability, functionality, performance), and attributes of the clinical tasks and processes (e.g. organisation, task complexity), this information is required to be clear (readable) and specific to the treatment required, not only this, for informing further treatment and clinical decision making within the care pathway.  [2:  Kouroubali, 2009 Organisational factors affecting successful adoption of innovative eHealth services: A case study employing the FITT framework. International Journal of Medical Informatics. Volume 78, Issue 1, Pgs. 39-52.] 

This also relates to the ‘Task’. This likely happens on a daily basis, the task carried out and performed by the individual/s to capture the data and inform diagnosis and treatment decisions e.g., the decision to convey. Individuals are required to understand how to input the data, as part of the task (published training, self-trained) and how this is fed through to other clinicians and how this is audited (clinical audit teams/individuals) and reported on (ambulance quality indicators). 
The ‘Technology’ is provided in the form of an application, designed and developed and accessible on an iPAD device for initial data capture. Data captured is stored and made available to view via a web URL link, with access provided to authorised individual, on a PC / desktop platform, or mobile device, via a Portal view, each require internet access (4G/5G or Wi-Fi). 

Where FITT was partially applied was in the initial stage of design, capturing User requirements, based upon the ‘current process’ digi-pen form already in use, user-centred for ease of use, intuitive workflow, minimal business change, although including improvements for data capture and reporting, via the design of specific fields, replacing free text capability. Purposely designed, to avoid nonspecific data capture.  A view for this design was taken in the main, based upon the primary user (individual), although neglecting the secondary user requirements, therefore on implementation this had an impact on a high volume of system changes required at an early stage of rollout. 
The technology decision was made based on various factors, cost, availability, connectivity, and usability. This too was focused on primary users, with a failing to focus on secondary users, where Kouroubali recognises [footnoteRef:3]‘The task of introducing or transferring information technology in large, complex organisations reliant on highly professional workers, such as doctors and nurses, requires an in-depth analysis of organisational factors that influence implementation, this work piece was not thoroughly carried out.  [3:  Kouroubali, 2009 Organisational factors affecting successful adoption of innovative eHealth services: A case study employing the FITT framework. International Journal of Medical Informatics. Volume 78, Issue 1, Pgs. 39-52.] 

Varying from FITT, technology requirements were identified, at the point of engagement and implementation e.g. printers, mobile carts, computers on wheels and available personal computers stations, in order to support in hospital departments, already under pressure, as recognised by the International Journal of Medical Informatics, (Kouroubali, 2009) [footnoteRef:4]‘Healthcare is a sector that currently experiences a number of pressures, both from inside and outside’. For data accessibility to be part of a smooth workflow and in order to not impact this process flow, by introducing additional time required to walk to a terminal and login, in order to be able to view. As data sharing and information sharing is seen as one of the benefits, the technology had potential to reduce this benefit significantly, if this wasn’t accurate, and a good fit by location. Data was collated in the main from the current process paper form, and a functional design specification group set up to review and sign-off the design prior to development and test.  [4:  Kouroubali, 2009 Organisational factors affecting successful adoption of innovative eHealth services: A case study employing the FITT framework. International Journal of Medical Informatics. Volume 78, Issue 1, Pgs. 39-52. ] 


Against System and Information Quality, the technology is required, with ePCR to support the system process, making it more effective, not time consuming. The Information Quality, based on the data input into the TerraPACE application, is assumed to improve data quality, by legibility and accuracy related to treatment and symptoms. As reported by the Health Education England (HEE, 2012) [footnoteRef:5]where Health and Care sectors have received criticism for not providing the development of their workforce, to allow for digital and where this in turn impacts on supporting the provision for increased information quality via digital systems and technologies.  [5:  NHS Health Education England (HEE), 2012 ] 


RESULTS 
Data I have collected across Wales hospitals has varied, although does present similar themes, one of which relates to digital literacy and how this affects the take up and engagement related to a new technology or introduction of a new system. [footnoteRef:6]Digital Literacy, a topic covered by Health Education England (HEE,2012) where it is explained, within ‘Meeting the challenge of improving digital literacy in the workplace’ how much of a concern there is around this topic, and where the divides are. The impact that can be felt when implementing digital services to a workforce that is not experienced in digital literacy. Where a challenge has been set for improving this against 2 key questions posed, ‘what different is being used across sector workplaces and the success of these being deployed? Lack of digital literacies, for ePCR impacted negatively on staff and colleagues thriving and participating with a new technology, at pace. This took more time, and additional visits to site in order to support the use of the technology by those less ‘tech savvy’.  [6:  NHS Health Education England (HEE), 2012] 


Evaluation of the system was carried out via hospital emergency department site visits, one to one discussions and interviews with frontline users, and ambulance crew members. 
Usability of the system was documented within the business case to be one of the benefits, where intense Training was not required to support a heavy business change. As reported by Bloom, B.M., Pott, J., Thomas, S., Gaunt, D.R. and Hughes, T.C. (2021) usability being a measure of how effectively a system is being used in order to carry out the process electronically, against is function and design. It is stated, [footnoteRef:7]’ Electronic health record (EHR) usability impacts on efficiency and safety. Prior studies have shown that poor usability can pose a risk to patient safety whereas a highly usable and flexible system can increase efficiency and contribute to a feeling of being valued at work’. In the survey carried out on EHR, ‘of emergency physicians in the UK, no EHR system implemented in UK EDs achieved average or acceptable usability standards. The measuring of usability was done using a usability scoring matrix method, which offers a scoring range to be selected e.g., 0 worst use to 100 being the best use. This is something which has not yet been applied for ePCR beyond initial rollout.  [7:  Bloom, B.M., Pott, J., Thomas, S., Gaunt, D.R. and Hughes, T.C. (2021)] 

A reduction in patient harm is also another key assumed benefit for ePCR, by improving clinical safety in the access and sharing of information electronically, although the Bloom report outlines where, no financial reward is linked to entering accurate clinical data, therefore no profit incentive attached for driving its use. This was addressed in NHS England by the introduction of standardisation of data via the creation of a specific dataset for Emergency departments to use (ECDS), this would improve data entry and input across Sites and borders within England. 
This introduces Interoperability, the meaning of which as described by Dr Kai Heitmann (03/2022), the exchanging of information made possible between two or more Individuals or Organisations, based upon sharing, understanding, and reusing this same data (Patient information). Introducing as part of this interoperability, the use of Snowmed coding, this is something that will be applied within phase 2022/2023 of the ePCR programme. 

The Donabedian’s causal chain, as described by Lilford, R. et al., (2010), provides a chain, linking together a view on the overall structure made up of the process flows, outlining these both, in order to reach the outcomes and there is a further, lower level of this chain. As stated within the report [footnoteRef:8] ‘When an intervention is designed, the level at which it first affects this chain should be clarified along with its plausible effects. There are four levels in the extended Donabedian chain at which it is possible to intervene’. [8:  Lilford, R. et al., (2010),] 


For benefits realisation, a few of the qualitative benefits for ePCR these are as listed:
· Improved patient outcomes
· Improved patient safety 
· Improved clinical responses model
· Reduction in variation of care
For quantitative benefits, these would be produced in the below examples as listed: 
· More appropriate referrals to local services
· Improved understanding of clinical demand and resource requirements
· Improved capability to support pandemic response planning

Improving patient outcomes is intended to be achieved via a more efficient treatment pathway, quicker referrals received, earlier appointments scheduled. Where the ambulance data is more electronic and more available via technology this will provide an information view for clinicians in order to prepare, or even pre-diagnose a patient prior to them attending hospital site. Rapid treatment meaning the patient hospital stay can be reduced. Patient safety where being able to prepare ahead of arrival the clinicians can more carefully devise a treatment plan, incorporating multi-disciplinary teams where required, for clinical views also information accuracy. A report on the impact of health technology on patient safety, advises where the key areas of increased safety are derived from introducing new technologies, these specifically [footnoteRef:9] ‘ by the reduction in prescribing and medication errors, a reduction in reactions to medication and drugs provided, allergies and reactions reduced. ePCR provides entering of the drugs and medications within the record along with Observations recorded, this are all legible and viewable by the clinicians for the receiving care. Also, beneficial where an improvement in compliance to practicing guidelines are recorded and reported. Although this report also warns on the consideration required to what types of technology and systems are adopted as research shows not all technologies show evidence, or very little on improving outcomes for the safety of our patients.  [9:  Saudi Med J. 2017 Dec; ] 


Where there is evidence, this is advised as [footnoteRef:10] ‘Health information technology presents numerous opportunities for improving and transforming healthcare which includes reducing human errors, improving clinical outcomes, facilitating care coordination, improving practice efficiencies, and tracking data over time’. ‘Although patient safety is a subset of healthcare this is defined as the avoidance, prevention, of injury or adverse outcomes that the processes present within healthcare, or even human error. A report from the Institute of Medicine, documented within Building a Safer Health system ‘To Err Is Human’ reports on [footnoteRef:11]breaking silence around the medical errors and the consequences these errors have had on humans, by health professionals, intending to care for and are ‘honest mistakes’ but have implications in their treatment actions, whether this be reading illegible writing, misinterpreting information passed on paper for a patient, accidentally filed, none of which could occur in a digital process for electronic patient record. It asserts that the errors aren’t as a result of bad, unskilled people in health care but it is that good people are working with untailored, inaccurate systems that need to be made safer. It is estimated that approximately 100,000 patients are casualties of death that has occurred by medical error within Hospitals, this amount equates to more than those that have reported to die from illnesses and diseases, such as Cancers (breast), road traffic accidents (RTA’s), workplace injuries are less and HIV or AIDS related deaths. Hence, the author of this book sets the case for a national agenda for reducing medical errors and improving patient safety through the design of a safer health system. [10: Saudi Med J. 2017 Dec; 	]  [11:  Linda.T.Kohn et al, (2000) To Err Is Human: Building a Safer Health System] 

The conclusion says, improvements have been proven providing patient safety via technology enabled care through wider accessibility, leading to urgent care responses quickly. 

Where the impact of the COVID19 pandemic has been captured by Ifan Evans (March 2022), lessons learned from how organisations, worked in different ways, and at an increase in pace in order to delivery digital solutions, where a direction across the NHS became more National, with more Colleagues working towards the same goals and objectives with the introduction of new approaches and models emerging at pace in order to achieve the goals rapidly. There was a shift of patient care seen to be delivered away from Hospitals, as the rate of infection increased in these locations and access to Hospitals was not recommended or in severe cases not possible, this meant care was required to be provided, where possible remotely or at home, within a community setting. For ePCR providing the patient record digitally using technology, is a shift towards majorly enabling this care to be provided elsewhere, or at most initially, accessible remotely.  Also meaning the data and required information was being provided at a time when needed, in the case of the TerraPACE Portal arrival screen showing Ambulance ‘On route’ with an updated patient record viewable to hospital staff and clinicians with access, ahead of the patient’s arrival, to hospital. 
This can also be used towards supporting prevention for an increase in a longer living NHS citizen, and public health. 
During this period of chaos, the [footnoteRef:12]‘infrastructure response was prioritised enabling NHS staff through providing access to technologies’ this is now provided via iPADs and Portal access for the Welsh Ambulance Service and through ePCR implementation, which also supports the ‘investment in mobile technology and remote working’.  [12:  Ifan Evans (March 2022)] 

Where focus is required to remain on these key areas, of lessons learned via a digital infrastructure, ePCR helps in supporting this providing that platform. Also, advice given is on ‘pragmatism on Information Governance, by simplifying information governance in order to enable information sharing, within ePCR, the User log in is specific to NHS Wales Cymru email addresses and individual authentication. All transactions that take place are recorded and audited, within the TerraPACE solution, providing time stamps and dates for every entry. Nadex data has also been collated and this will be used in order to work collaboratively on a national standard for single sign on. 
In relation to ‘making COVD ways of working persist, ePCR streamlines and simplifies processes for the Hospital Staff, and also offers a smooth workflow for completing the patient record for Ambulance clinicians. 
Using an Agile principle for deploying ePCR, allowing a phase 1 of implementation whilst improving the solution via feedback and change requests as implementation was increased across All health boards, allowing for local process requirements to develop the solution further. 
Advice from research paper Mergel Ganapati & Whitford, Agile: A New Way of Governing, Public Administration Review (2021), where Agile allows for flexible forms of approach, to software development, for iterative and enhanced products, to be developed to fit national processes via technology delivery. Where there is already an element of this transformation happening outside of the historically required policy processes, which then allows for both delivery at pace and against plans. This aligns the technology of ePCR with its intended use and surroundings, particularly within an Accident and Emergency setting, where no one patient unscheduled care event is a like another. Where this report states ‘[footnoteRef:13]In both practice and academic settings, people often use “agility” interchangeably with more familiar terms such as responsiveness or adaptive governance - highlighting momentary change of the standard operating procedures and referring to ‘Work-as-Documented’ and taking a shift from this to improve against efficiencies and providing better care.  [13:  Mergel Ganapati & Whitford, 2021 Agile: A New Way of Governing, Public Administration Review] 

Playing back the as reported by Ifan Evans (March 2022), ‘[footnoteRef:14] the core values of Agile, where individuals and interactions, become the priority over processes. Working software over comprehensive documentation, collaboration with partners and enabling a response to change whilst following a rapid plan of delivery. This is only accurately achieved with co-production, user based collaboration and focus on user centred.  [14:  Ifan Evans, March 2022] 


For business change, ePCR provides a function in resource in supporting where all area of business change is expected to happen. The report by Schwarzmüller et al., (2018) advises and provides an update on where employing digital transformation produces changes in work design, workflows and across the leadership structure. Advice is given on the identifying of four areas of change that are felt to have most cause of an impact, when delivering digitisation. These changes relate to personal health, worklife, the use of technology and information provided via this method, communication performance management and organisational hierarchies, identified through survey. [footnoteRef:15] ‘ as employees take over more responsibility  and  leaders  display  different  types  of  influence  behaviour  in  the  age  of  ubiquitous  computing. During the ePCR initial rollout of TerraPACE resistance was seen from the organisational hierarchies, in other areas of the organisation such as Planning and Performance and ICT, where initial engagement had been held with Clinical Director level or Hospital service managers with the focus on ED.  [15:  Schwarzmüller et al., (2018)] 


It is felt there is a requirement for organisations to prepare strategically, in order to embrace the requirements for digital change and introduction, as these changes can be seen as big changes, albeit, the change may be transition from pen to keyboard for example. 
Interestingly this report, shares where technology can impact on personal life, by the fact that information is available via technologies, where historically once an individual left the office, work would be completed until the next day’s return to the office, possibly a non-benefit to digitisation, and a change that people are required to apply restriction to or at least manage. Where Technology does away with face to face meetings, and physical gatherings of discussions, and allows for it, this can also impact on individuals in order for them to manage this shift, change in ways of working and potentially changing to more isolating methods of work, adaption is required for this to be achieved without a large change impact. A change in behaviours and additional skills can be required to manage this adequately. This relates to ePCR where previous process, meant one colleague could complete the paper PCR and possible technophobes would not require to do this, their role would be patient-focused or cleaning the vehicles for example. 
Where Schwarzmüller et al., (2018) states and references [footnoteRef:16] ‘especially routine work  is  automated  (Autor  et  al.,  2006),  skilled  employees are becoming more important (Brynjolfsson & Hitt, 2000). Competencies that  seem  to  matter  are  problem  solving  (Parker  et  al.,  2001),  creativity  (Frenkel,Korczynski,  Donoghue,  &  Shire,  1995),  efficiently  dealing  with  large  amounts  of information  (Van  Knippenberg  et  al.,  2015),  social  skills  (Frey  &  Osborne,  2017) and fast decision making (Perlow, Okhuysen, & Repenning, 2002). For leaders, tolerating ambiguity as well as inspiring followers seem to become more crucial skills in the digital age. These are each key areas of business change that are also being introduced for ePCR areas where, old processes are still in place that are non-digitised.  [16:  Schwarzmüller et al., (2018) - (Autor  et  al.,  2006),(Brynjolfsson & Hitt, 2000). (Parker  et  al.,  2001),  (Frenkel,Korczynski,  Donoghue,  &  Shire,  1995. (Van  Knippenberg  et  al.,  2015),  (Frey  &  Osborne,  2017) and (Perlow, Okhuysen, & Repenning, 2002).] 


DISCUSSION
On study of the FITT Framework and against the software product, as reported by Kouroubali, (2009) management is required of this framework from beginning to end of the programme and project lifecycle, where this wasn’t initiated with ePCR some failings were seen, specifically against the ‘as was’ process workflow and user and system requirement stages, although a faster pace of implementation plan. The report stating exactly [footnoteRef:17]‘Effective technology adoption or diffusion requires adaptation of work practices, reorientation, and organisational change far beyond what is initially apparent’.  [17:  Kouroubali, 2009 Organisational factors affecting successful adoption of innovative eHealth services: A case study employing the FITT framework. International Journal of Medical Informatics. Volume 78, Issue 1, Pgs. 39-52.] 

Where there is a need to Nationalise across Wales, information standards and balancing this with considering the local geographical and operational priorities and process flows, mapping the current ‘as is’ process would have allowed to capture this devil in the detail to support informing the end product. As articulated within the report by Deutsch (June 2017), within healthcare the portrayed workflows can vary massively from patient to patient, from the ‘normal’ or baselined process, where tools, medications, consultants, treatments, and equipment needed to support this treatment will differ, with complicated conditions to treat, or less complex illnesses. This report advises ‘[footnoteRef:18] Efforts to improve healthcare work will not succeed without recognizing that there is a difference between a theoretical construct of “work-as-imagined” and the reality of “work-as-done”. If the Work as imagined state is the basis for training and design and development of the system, this carries risk that not all elements of the varying process are captured, therefore not presenting a solution that ‘fits’ every possible patient treatment scenario. Also is likely to not reflect all that impacts a pathway specific to patient care. Where this was apparent with ePCR, the findings of usage indicate the Portal solution presented a solution to fit this, acceptable as a digital handover, electronic process that All hospitals in Wales could work with and efficiently.  [18:  Ellen S Deutsch, June 2017. Bridging the Gap between Work-as-Imagined and Work-as-Done. ] 

What reviewing these processes can allow, is for highlighting areas such as ‘work-as-documented’, ‘work-as-abstracted’ and ‘work-as-observed’ and focus on where individual elements of a process can be improved or enhanced in order to reduce time or cost associated with these areas of a process. The report advises on ‘work-as-observed’ having a negative impact, however, where individuals may work differently under observation or supervision, therefore not providing an accurate timing against this process, as may be seen in the ‘real world’ situation.  
Where initiatives can be born based upon these improvements. Examples of these, are in areas such as demands for service, patient volumes and where these are increasing, also restrictions in the process. 
The ePCR solution allowed for local level SOP’s (Standard Operating procedures) to be documented by individual hospital site process, against the one TerraPACE solution. Although this framework provides a focus on targeted areas, structural, clinical and service interventions this would not totally apply to the ePCR product within its current designed stage. 

The value of the ePCR TerraPACE software product is seen to be based on and as outlined in the presentation provided by Ifan Evans (March 2022), set out in A Heathier Wales as Digital and a technology enabler, providing a digital platform for enabling improvements and enhancements based on other National Digital products and services, interoperability, allowing and providing timely data in order to drive clinical decision making and incorporating an emphasis on prevention of treatment and increase in public health, in turn a longer living population in Wales. Enabling digital falls in line with the as reported in the findings by Wachter, Prof. R. (2016) it can be expected for all Trusts and Health Boards in Wales NHS to be largely digitised by the year 2023 and ePCR fits with this strategy on the provision of seamless care, allowing the data input, retrieved and validated against, to become a part of the patient shared record, therefore allowing and ensuring this is made available to the patients of Wales who can access this via their clinical record, in time, supporting this in care delivery, across borders and boundaries within Wales. 
Its limitations fall into where ePCR capability for the Hospital sites each have varying local processes and using different types of ED systems. Where integration for interoperability has been carried out with National systems, although not the workflow requirements in order to understand local products such as Symphony, which currently does not allow for the upload of the ePCR summary record from TerraPACE Portal, in some cases not in all. 

	ACRONYMS TABLE

	NHS
	National Health Service 

	ED
	Emergency Department 

	WAST
	Welsh Ambulance Services Trust 

	ICT
	Information Communication Technology 

	MS
	Microsoft

	ePCR 
	Electronic Patient Clinical Record 

	PC
	Personal Computer 

	ECDS
	Emergency Care Data Set
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