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Introduction

Betsi Cadwaladr University Health Board (BCUHB) provides health care services across acute, community, primary and mental health specialities. With respect to unscheduled and emergency care (UEC), the population of North Wales, and its visitors, are served by 3 emergency departments (EDs) and 9 minor injury units (MIUs), which are spaced out through the Board’s footprint.

[image: ]
Figure 1: BCUHB ED and MIU locations

The EDs in BCUHB (located at Ysbyty Gwynedd (YG). Ysbyty Glan Clwyd (YGC), and Ysbyty Maelor, Wrecsam (YMW)) are type one major units, which are “a consultant led 24 hour service with full resuscitation facilities and designated accommodation for the reception of emergency care patients” (National Health Service, 2023). The Minor Injury Units (MIU) are type 3 units that offer non-critical unscheduled care and are led by an emergency practitioner, usually a nurse. They have certain criteria for eligibility and MIU staff will divert patients to other care providers as appropriate. 

Two of the MIU sites, Dolgellau and Barmouth, and Twywn have remained closed since the Covid-19 pandemic when they were utilised as covid positive sites, but these aside, all UEC sites have now been rolled onto a Clinical Information Management System named Symphony. Symphony can be traced back to the 1990s when Footman and Walker (a clinician and an IT professional) developed a tracking grid specifically for EDs and MIUs. Their company was bought by Ascribe in 2005, whose Chief Executive at the time, Steven Critchlow, said “connectivity of inter-departmental patient information is vital, particularly in the area of A&E, where time critical live [sic] saving treatments are undertaken" (Digital Health, 2005). Ascribe have since merged with EMIS (in 2013) who have been instrumental in further developing and implementing the system, making it a market leader (EMIS, 2020). The system is still based upon a tracking grid, which is uniquely configured to the workflow of each unit/department, and allows each patient to be traced through their care journey, “improving patient safety, reducing the reliance on paper, and enabling more efficient working” (EMIS, 2020).

The journey to implementation in BCUHB began in 2014 when Digital Health and Care Wales (DHCW), formally known as NHS Wales Informatics Service (NWIS), began the process of obtaining an Emergency Department Clinical Information Management Solution (EDCIMS, now known as the Welsh Emergency Department System (WEDS), or “Symphony”) on behalf of NHS Wales and the then Health Secretary, with a view to moving towards a one-for-all solution. BCUHB took part in the national procurement and were active in the testing and configuration for the organisation's future working practices, however, by 2017 there was a national lull in the project whilst commercial and contractual discussions were undertaken regarding delays in software readiness. In the summer of 2019 there was a national instruction for health boards to reassess the project, so the BCUHB Programme Board reconvened, and by September 2020 (with delays in progress caused by the onset of the Covid-19 pandemic) the Board had agreed that: 
· Symphony would be hosted locally to enable implementation in West BCUHB as soon as possible, 
· YMW required an upgrade to v2.38, 
· YGC would continue to use the WPAS (Welsh Patient Administration System) ED module until the National WEDS was available. This was amended in January 2021 when a decision was made by the Programme Board to add Centre into the scope for phase 3 of the locally hosted solution.
As can be seen in the table below, the implementation largely ran in parallel with the Covid-19 pandemic, beginning in December 2020 when the West Emergency Department, at YG was the first site to go live, and with the final go-live in September 2022 in Denbigh MIU. It is envisaged that at the point of re-opening, the two remaining MIUs will have the Symphony system implemented as part of the Symphony Team’s business-as-usual activity.

	Phase
	Department
	Implementation Date
	Previous Method

	

Phase 1
	Ysbyty Gwynedd ED 
Alltwen MIU
Bryn Beryl MIU
Penrhos Stanley MIU 
Llandudno MIU
	Go-live: December 2020

Go-live: Spring 2021
	
PiMS, later moving to WPAS ED module


	Phase 2
	Ysbyty Maelor, Wrecsam  ED
Mold MIU
	Go-live: September 2021

Go-live: October 2022
	Symphony v2.29

Paper/Spreadsheet

	
Phase 3 
	Ysbyty Glan Clwyd ED 
Holywell MIU
Denbigh MIU 
	Go-live: March 2022 
Go-live: July 2022 
Go-live: September 2022
	WPAS ED module
Paper/Spreadsheet
Paper/Spreadsheet


Table 1: Symphony implementation dates across BCUHB sites 

Prior to the implementation of Symphony, each UEC department/unit had independent systems and methods regarding patient administration and care records, as can be seen in Table 1 above, leading to inevitable variation of process between the sites and no ability to access a shared record relating to a patient’s care, or visually track patient movement during their care in the department/unit. Each ED was on a separate electronic system that provided inconsistent functionality, and, except for interoperability with the Welsh Clinical Portal so as to facilitate blood tests, were not integrated to other patient administration/information systems within the Board. The ED at YMW had a legacy version of Symphony (v2.29), which was on an unsupported platform and did not include access to the Manchester Triage System (MTS), which is a clinical risk management tool used widely within emergency care to enable clinicians to prioritise care effectively and appropriately (see appendix A for a visual overview of the MTS). The EDs at YGC and YG respectively did have access to the MTS, albeit on different systems. YG had some ED functionality using PiMS (Patient Information Management System), which had the ability to hold clinical information such as test results and could facilitate scheduling and some administration tasks, but it did not offer a tracking grid or inter-departmental information sharing. The ED at YGC used an ED module linked to WPAS, which in effect, electronically replicated the casualty card, with the WPAS system facilitating the administrative tasks. Again, no tracking grid or inter-departmental information sharing was available. The MIUs relied on either PiMS, or a paper system utilising casualty cards and paper records, with the only electronic element being a spreadsheet relating primarily to attendance and wait times, which was submitted to the Information Department every weekday for reporting purposes (with the Monday submission detailing weekend data where relevant). 

Although no formal aim was stated, the BCUHB Symphony / National WEDS Revenue Business Case outlined that the “ability to have a single system with real time information sharing would ensure a clear journey from point of admission, through investigation, treatment and outcome phases of a patient attendance” (Mash, 2020, p7). There was also acknowledgement within the Business Case that an audit trail of care with digitally signed transaction events would be possible, in addition to effective data sharing. The purpose of the software project was supported by a number of objectives, as outlined below:
· Improve efficiency by supporting improved clinical information flows releasing clinical time for patient care.  
· Improve efficiency in the provision of BCUHB-wide management information to meet NHS Wales’s needs. 
· Facilitate clinical audit of the management of care regarding national clinical guidelines, thus improving patient safety. 
· Improve efficiency around financial reporting. 
· Reduce waiting times in ED and improve patient experience. 
· Operate consistent clinical pathways to reduce serious incidents and complaints. 
· Assist the ED to support compliance with the 4 hour target time from arrival to admission / discharge / transfer within the Emergency Department, by providing real time data.  
· Share data with stakeholders across the Health Board.
(Richards, 2022, p4)
The aims of this study were to:
a) Explore, from a user perspective, how successful the Symphony system is in achieving a standardised shared electronic health record (SEHR) for UEC in BCUHB
b) Utilise the FITT framework to identify interventions that have been, or can be utilised to optimise the fit of the system to its successful implementation and use


Method

Davis, Bagozzi and Warshaw stated that “Computer systems cannot improve organizational performance if they aren't used" (1989, p 982) and undertook work to better understand why computer systems were accepted or rejected by users. Although, with the development of information technology in the workplace and in healthcare, the option of whether to use a system, or not, has largely been displaced to an expectation of, and a requirement to use, consideration must be given to how effective this use is and thus, how effective the system in question will be in meeting the organisation’s objectives regarding its implementation. Ammenwerth, Iller, and Mahler (2006) recognised the widespread use of information technology in healthcare in their paper regarding the FITT (fit between individuals, task, and technology) framework, and went on to explore the importance of socio-organisational factors and fit in information technology (IT) adoption. 

Ammenwerth, Iller, and Mahler based their paper on both a literature study and a case study. During their review of the literature, they noted that Delone and McLean (1992) highlighted, in particular, the impact of IT systems (or technology) on the individual and that they recommended that any measurement tools for the success of IT should include interaction measures. When reviewing the Technology Acceptance Model (TAM) (Davis, 1993) they highlighted that the perception of how easy the system may be to use (so again, the link between the technology and the individual), and how useful it may be (linking the technology to the task), was key to actual system use. They went on to note that Dixon’s ITAM (Information Technology Adoption Model, 1999), which had expanded on the TAM, with a focus on the IT system requirements (technology) and its users (individual), “introduced the notion of fit, explaining that it is not individual attributes which are important, but the quality of fit between e.g. IT complexity and IT knowledge” (Ammenwerth, Iller, and Mahler, 2006, p3). The final model of their focus was Goodhue and Thompson’s Task-Technology-Fit Model (TTF) (1995), which, as the name suggests, introduced the concept that fit extended from technology-individual to that between the technology and the required task. Ultimately, Ammenwerth, Iller, and Mahler surmised that one key factor was omitted from the other models they had reviewed (although Davis had highlighted it as a limitation of his study), which was the interaction, or fit, between the user and the intended task. In an attempt to address this Ammenwerth, Iller, and Mahler (2006) put forward the FITT framework.

The FITT framework “is based on the idea that IT adoption in a clinical environment depends on the fit between the attributes of the users…, the attributes of the technology…, and of the attributes of the clinical tasks and processes…” Ammenwerth, Iller, and Mahler, 2006, p4). By way of definition, the authors stipulate the following about the key terms they use:
· ‘User’ can be singular or plural (i.e. a user group) and may be represented by the term ‘individual’. 
· ‘Technology’ can refer to the interplay of all the different instruments required to complete a task, including paper-based tools as well as the usual IT-related tools (such as network, software, and hardware) associated with the term.
· ‘Task’ refers to the entirety of the user's required actions and working procedures that are enabled by the available technology. 
The table below details some of the attributes that may be associated with each of the three categories:




	Attributes

	Individual
	Task
	Technology

	IT knowledge / confidence / skills
	Task organisation
	Usability of software / hardware

	Motivation / interest
	Work processes
	Sustainability of software / hardware

	Flexibility / openness
	Interdependence of activities
	Costs 

	Team culture
	Complexity of tasks
	Functionality

	Organisational context
	
	Technical infrastructure

	Team co-operation
	
	Integration of tools

	Organisational politics
	
	Availability of tools


Table 2: Attributes that affect fit. Ammenwerth, Iller and Mahler (2006)

According to Ammenwerth, Iller, and Mahler, potential issues in IT adoption will be proportional to the gap/s in fit between these attributes, but this means that in “order to influence and improve fit, management can directly influence those attributes” (2006, p4); by putting focussed interventions in place where required / appropriate, then at least one of the three fit dimensions of technology-individual, individual-task, and task-technology, may be positively affected, influencing the fit of the system to its underlying task and user acceptance. The diagram below visualises the interaction of the three dimensions and how IT adoption is dependent on their fit.
[image: ]Figure 2: The FITT Framework (Ammenwerth, Iller, and Mahler, 2006, p4)
The implementation of the Symphony system in BCUHB is largely considered to have been successful, despite the many challenges it encountered, not least being implemented during the Covid-19 pandemic. In the closure report (Richards, 2022), the implementation was found to have fully met 5 of the 8 objectives initially laid out and partially met the remaining 3. In a similar way to the case study in Ammenwerth, Iller, and Mahler’s (2006) paper, and then subsequent work by Tsiknakis and Kouroubali (2009), the principles of the FITT framework were applied to support retrospective analysis of the Symphony system with respect to its effective use in UEC within BCUHB. Unfortunately, the framework was not employed until after phase 3 of the implementation was complete, so baseline evaluation data was not collected in line with post-implementation data, thus the methodology outlined by Ammenwerth, Iller, and Mahler (2006) could not be replicated so as to validate the FITT framework.

De Lusignan and Aarts (2008) noted that a sociotechnical approach relies upon qualitative data for effective evaluation, and. as outlined by Alshengeeti (2014), interviews can be effective in drawing out narrative data that enables researchers to delve deeper into people’s perspectives. In order to effectively explore the applicability of the Symphony system in achieving a standardised SEHR for UEC in BCUHB, it was essential to explore the perspectives of its end users. 
The limitations of such methods are well documented (Alshengeeti, 2014; Cohen, Manion and Morrison, 2018), and as Cohen, Manion and Morrison (2018) mention, the self-administered questionnaire shares many common traits so is often compared. As advantages to the questionnaire, they highlight that it is more economical with respect to time, and can be more reliable due to anonymity. However, although the questionnaire may have offered the potential to reach more users within the time scales, this could not have been guaranteed, especially when the users are working in such a busy environment. In addition, the required authorisations to administer such a questionnaire would potentially have caused further restrictions with respect to time scales. As a result, the interview method was selected for this analysis.

[bookmark: _GoBack]During January and February 2023, semi-structured, one-to-one, interview-based discussions were carried out with a range of end users of the Symphony system (including clinical, administration, informatics, and system specialist/administrators), as well as members of the project team, in an attempt to cover a cross-section of users and experts. Participants were advised that the discussions were voluntary, informal, for the purpose of the author’s study only and that responses would remain anonymous, in an attempt to avoid any censorship or skewed responses, as highlighted as a potential concern by Richards (2003). Discussions utilised open questions relating to the limitations, benefits and challenges of the Symphony system. The discussion outline was adapted as appropriate to the role, and used flexibly; if pertinent to the brief, lines of discussion were led by the interviewee and followed through to their conclusion before being prompted by a related question, so as not to be restricted to, or biased by, the outlined questions alone. 


Results

So as to best support an open environment and encourage free discussion, interviews were not recorded or transcribed, however, notes of responses were made throughout interviews alongside the questions asked, and additional notes regarding context were added where appropriate. To better facilitate analysis, themes within the notes were later tagged, or ‘coded’ as mentioned by Alshengeeti (2014), to the three fit dimensions, utilising the attributes set out in table 2 as a guide. As outlined in Ammenwerth, Iller, and Mahler’s (2006) paper, an additional tag was used, where appropriate, to denote where external influencing factors were a theme in discussion. The tags were also designated as benefits, limitations or challenges with respect to the applicability of the Symphony system to its underlying task of supporting better patient care within the Unscheduled and Emergency Care environment in BCUHB. 

Key themes emerged from the results of the interviews; these related to governance, department management and patient flow, general management and reporting, clinical information and the live ED patient record, patient experience, and training. Interestingly, these broadly align to the objectives outlined within the Business Case (see pages 7-8). Key points, grouped into these themes, and whether they were benefits, limitations or challenges can be seen in appendices B-E; to note, duplicate comments have been recorded once only. 

Although it was found that certain themes had more unique comments, no inferences were made from this as no weightings have been applied with respect to duplicate comments or role alignment to certain themes, for example, not all roles will use reporting features. With respect to roles, unsurprisingly, users who would be classified as manager and support/administration generated proportionally more comments around general management and reporting, and governance than the clinical roles, and as may be expected, clinicians were more vocal, proportionally, about issues pertaining to clinical information and the live ED patient record, and department management and patient flow. Clinicians made more references to training.

Analysis found that there were more unique points raised within interviews that were classified as benefits than those classified as limitations or challenges. In addition, comments coded as benefits covered a broader spectrum of topic/focus. This could be expected from an implementation that has been considered to be a success, though, there is further scope to improve future implementation, and also improve fit in the current implementation of the system through exploring the feedback. 

Results were gathered from a cross-section of roles and site type, however, limitations in results can be inferred, in that, not all sites were represented, and not all roles (that utilise the Symphony system) from each site, thus limited data can be extrapolated and attributed specifically to site. It appeared that functions related to the grid feature of the system (where by patients can be tracked along their journey for that instance of care) were used to a greater extent in the EDs than in the MIUs. This may be expected due to the differences in complexity and the number of patients presenting. The grid feature was only noted as beneficial in comments made by interviewees and did not feature as a limitation/challenge. This corresponds with results from a Mentimeter poll carried out post-implementation by the project team, where all respondents voted positively regarding the system’s ability to track and monitor flow.  


Discussion

Ammenwerth, Iller, and Mahler (2006) devised the FITT framework with a view to better understanding the socio-technical factors that affected the adoption of IT within the healthcare environment. Such socio-technical factors can be mapped to the attributes of the individual, the task, and the technology, but actually, the fit between these attributes is more consequential. A significant element of their theory was the concept that management interventions could be implemented to counteract issues and to close the fit between the individual, the task and the technology, thus optimising the fit of the IT solution to its task. These points will now be discussed further in relation to the Symphony system and its implementation.

Task – Technology Dimension
The fact that Symphony offers a shared electronic record across UEC is key to its value. Numerous benefits related to this were discussed during interviews, particularly the grid feature, and the view of patient history. Tsiknakis and Kouroubali recognised that health care “providers are all too often faced with incomplete information to guide clinical decisions. Patient history is said to be 90% of the diagnosis, but patient mobility among providers inadvertently scatters clinical information across multiple sites” (2009, p41). Remen and Grimsmo (2011) identified that increased workload and significant stress were caused by information deficit in the ED, yet this could be mitigated with access to a SEHR. The Symphony system offers such access within UEC. The structure/flow of the system ensures optimal data capture per the episode of care, ensuring attention to fields relating to patient safety, as well as those relating to clinical care throughout departments. As such, the patient history pertaining UEC can be viewed, supporting diagnosis, patient safety, patient experience, flow and efficiency, and ultimately benefiting seamless care. This aligns with the findings from Morris et al. (2012) relating to the Emergency Care Summary (ECS) launched in Scotland. They noted that it is now integral to UEC consultations, and that improved patient safety and care, time efficiencies, and risk reduction relating to allergies and medication, have been reported.

Unfortunately, Symphony is not integrated with other systems outside of UEC, or indeed to some elements of extended UEC within BCUHB, such as Same Day Emergency Care (SDEC), and this has been noted as a limitation that impacts the fit between the task and technology, it also has an obvious limiting effect on seamless care beyond UEC in BCUHB. Much of the literature in the field of shared electronic records relate to primary care and its potential to integrate with UEC. Bowden and Coiera (2017) is one example; in their review, they note that “one of the key justifications for developing Shared Electronic Health Records (SEHRs) is their potential to improve the quality and outcome of care for unanticipated or unscheduled events such as emergencies” (p1). With respect to interventions to address this gap in fit, there are ongoing discussions about extending the reach of Symphony within BCUHB UEC. An integrated SEHR with Primary Care, and other services, is a more distant potential as part of a phase 4 implementation, which will involve UEC sites migrating to national WEDS, but prior to this, they will all need to be on the same iteration of WPAS.

It was evident that, prior to implementation, a lot of work was undertaken to customise the Symphony system to local requirements with a view to optimising the fit between the technology and the required tasks. The system expert is also a UEC clinician, and in addition to personal experience, they consulted with stakeholders in developing web forms, flows, discharge letter and care summary templates, and so on. Kujala et al. (2020), and Zhai et al. (2022a), recognised the importance of stakeholder involvement and user-centred design to improve fit. Since implementation, the user group has become the key mechanism to discuss and agree non-mandated system changes; it supports in maintaining stakeholder involvement and also reacting to any changes in fit as per the loop-back system/feedback loop (Ammenwerth, Iller, and Mahler, 2006; Tsiknakis and Kouroubali, 2008). Some of the mandated formats, for example, certain drop-downs, were mentioned as a limitation/challenge of system use; unfortunately, intervention regarding these is restricted by external factors.

Individual – Technology Dimension
In Tsiknakis and Kouroubali’s study looking at a number of IT implementations across Crete (2009), one such being an emergency care system, they acknowledged the importance of sufficient staff training on the fit between individual and technology, in fact, they went as far to state that it is one of the two most influential aspects of success for IT implementation, alongside organisational support. Ammenwerth, Iller, and Mahler also recognised that the “user must be sufficiently trained to use a given technology adequately” (2006, p4), and in his paper about the successful implementation of an ED SEHR, Propp (2012) noted that clinician training had been one tool used to minimise the change gradient. It was evident from the interviews that there was predominantly a positive attitude towards the training provision for the Symphony system. Training sessions for system users are bespoke to role and offered locally according to site. The training offer is ongoing so refreshers can be undertaken, and, in parallel to the live system, there is also access to the training module of the system, which can be accessed at any time with the same log-on details. In addition, there are both developer provided and locally-produced training and support materials in hard and electronic copy. Staff have also produced their own support sheets, which have subsequently been shared more widely to support with the ease of use of the system for peers (see appendix F for an example). From the feedback, it can be seen that considerable effort has gone into system training and this commitment was evident throughout the implementation, including during the challenges of phase 1, which coincided with covid-19 restrictions, meaning reduced numbers per session, increased infection control measures and lack of on-site developer support.

In addition to the basic training offer there is also super-user training. Super-users become local champions of the system and representatives in the Symphony user group. Tsiknakis and Kouroubali (2009) observed that the successful implementations within their study had local champions, and Zhai et al. (2022b) noted that local champions were able to role-model and also use their wider skills to support colleagues through the resistance phase of change. Change management was highlighted in Silvester and Carr’s paper (2009) regarding lessons learned about the successful implementation of a SEHR in Brisbane, Australia, which encompassed GP surgeries, private and public hospitals and allied health and community providers. They noted that project development and implementation involved significant processes for change management, so much so that it accounted for approximately 80% of the project’s implementation budget.

One element that links with both change management and training was that of basic/general computer skills. This was the one area of training that was commented on as a challenge and was focussed to a small number of staff who were perhaps more resistant to / less confident about technology in general. It could be deduced that perceived ease of use, as discussed by Sardjono et al. (2020), and within TAM (Davis, Bagozzi, and Warshaw, 1989; Kim and Chang, 2007; Prgomet et al., 2019), may have been negatively affected for these users by a gap in fit between individual and technology, subsequently impacting on the perceived usefulness of the system for them. This was noted by a member of the project team who recognised that in future implementations an intervention regarding general computer training may require more focus in order to optimise the individual-technology fit further.

Individual – Task Dimension
The change management and training that featured within the individual–technology dimension also had an influence on the fit between the individual and the task; individuals “must…be sufficiently motivated and knowledgeable to execute a certain task” (Ammenwerth, Iller, and Mahler, 2006, p4). Generally, it was felt that training and time to become familiar with the order/flow of the system was needed so that clinicians know which task to perform in line with data entry requirements. For this reason, feedback suggested that it was ultimately easy to navigate and use, though not intuitive. Tools such as that in appendix F were developed to support staff and assist in improving this fit. 
One key gap in fit between user and task appears to be the dual booking that is sometimes required if patients do not feature on either the PAS or Symphony systems. In an attempt to minimise the predicted issues, a large data cleanse and migration took place from the PAS to the ‘back-end’ of Symphony prior to go-live. However, there are still occasions when a patient is not on either of the systems, thus dual booking needs to take place. This has led to increased time (and potentially frustration) for staff and patients. A similar situation was seen in Tsiknakis and Kouroubali’s paper (2008), where it was found that benefits in time were found once an adequate amount of information had been input into the system, in this case following a number of visits. 

Seamless Care
Spehar et al. commented that health care is often a “complex, fragmented, and discontinuous system that provides opportunities for systemic failure and can adversely affect patient safety. Errors often occur during the transitional phase of any system, and one strategy for reducing errors associated with transitions is the advancement of seamless care” (2005, p80). Symphony as a system provides seamless care for the patients within its scope, through the tracking grid function, patient history summaries, and discharge and care summary templates.

The grid system, which provides information intra-departmentally for that particular incidence of care, appeared to be of value to clinicians in the ED in particular, where patients could be tracked from booking and monitored through their care journey to the point of discharge. The visual icons and colour codes according to department, diagnostics, and wait times appeared to assist with this. The patient history/care summaries appeared to be useful both inter and intra-departmentally with frequent attenders, and safeguarding flags being commented on more frequently within interviews. Lastly, discharge and care summary templates were noted infrequently in interviews, but in the absence of further interoperability between systems, they are an important element in seamless care for patients, as discussed by Dunnion and Kelly (2005) who stressed the importance of effective communication on discharge.

There is scope for further improvement in seamless care within UEC with the inclusion of departments such as SDEC. Further benefits still could be achieved with interaction with other hospital, community and primary care systems, however, these are out of scope for the system in question.

Limitations
It was identified within the results that not all sites were represented, and not all roles (that utilise the Symphony system) from each site. Future studies should ensure a more extensive representation to make sure that salient points are not missed that could benefit the management of the system for a better fit in the future. This may also allow greater analysis to take place regarding specific sites or roles without impacting anonymity. Honekamp and Ostermann (2011) identified that FITT can help explain why different settings may adapt differently to the same system; it would be interesting to explore this within the various UEC settings in BCHUHB.

The exclusion of attributes of the environment was recognised as a limitation of the FITT framework by Prgomet et al. (2019), who proposed the FITTE (fit between individuals, task, technology, and environment) framework as an alternative. Two of the comments from the interviews would support the fit between technology and environment being significant. Specifically, the impact of system implementation alongside unprecedented volumes of patients, and the availability of infection control ‘friendly’ hardware in certain areas of the department, would suggest that the FITTE framework may be more comprehensive.

Kujala et al. (2020) also advocated the extension of the FITT framework. They felt that organisations and management should be added as new dimensions, and also that patients should be recognised as their own group within the individual dimension. This study would support the latter suggestion; it was noted during the interviews that the ‘reason for attendance’ information is sometimes different at booking to that at triage. The patient is at liberty to choose what they wish to / not to communicate to the non-clinical staff at the point of booking, but they can potentially influence the perception of usefulness for other users with that choice. 


Conclusion
The Symphony system was implemented across the UEC sites in BCUHB with a view to providing a standardised SEHR that would allow real time information sharing, tracking through the patient journey, an audit trail of care, and effective data sharing. Ammenwerth, Iller and Mahler’s FITT framework (2006) was employed to assess the fit between the individual, the task, and the technology from a user’s perspective. This outlined some areas where the fit has been addressed and others where the employment of interventions may be able to support improvement and a more optimised fit in the future. 
Ongoing evaluation would be recommended to ensure that changes to fit brought on by changes to staffing, culture, work process, or similar (referred to as loop-back within the framework) are addressed. The learning from this would also benefit future implementations.
Ultimately, taking into consideration that there were limitations with respect to sample size/representation, it would appear that the Symphony system has been successful in achieving a standardised SEHR for UEC in BCUHB, and that the work prior to implementation, in particular, has gone a long way to ensuring that a generally good fit was achieved across the dimensions. 
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Appendix A: Manchester Triage System
Airway compromise
Inadequate breathing
Shock

BLUE
RED
ORANGE
YELLOW
GREEN
Vomiting
Recent mild pain
Recent problem

History of acutely vomiting blood
Black or redcurrant stools
Persistent vomiting
Visible abdominal mass
Inconsolable by parents
Inappropriate history
Hot
Moderate pain

RISK
LIMIT
Vomiting blood
Passing fresh or aerated blood PR
Purpura
Non-blanching rash
Hot baby
Very hot
Severe pain









	Appendix B: Interview Feedback

	Benefits
A summary of key themes and points raised
* duplicate comments have been recorded once only

	General Management and Reporting
	Training
	Patient Experience

	-Data quality
-Access to data
-Inclusive of all sites
-Standardised
-Mandatory fields
-All electronic
	-Bespoke to role
-Ongoing
-Access to training module
-Training materials
-Site-focussed
-Basic / super-user
-standard templates for discharge etc.
-system specific support is easy to access and effective
	-Efficiency-wait times
	-shift handover
	-no duplication of 	tests
	-not having to 	repeat same 	information to 	different clinicians
-Clear discharge information
-Booking information is visible so can be diverted promptly where relevant 

	Governance
	Clinical Information and the Live ED Patient Record
	Department Management and Patient Flow

	-Proprietary scanners
-Respond to incidents/feedback in timely fashion
-No risk of losing records
-All patient documents in one place
-Designated access rights
-Mandatory fields
-Typed notes
-Omissions flagged
-Digital signature
-Audit trail
-Don’t have to chase documents/records around
	-Clear view of:
	safeguarding
	medications
	allergies		observations
	diagnostics
	violent/aggressive 	  patients
-triage (MTS)
-mandatory fields
-leads clinician through data capture so can’t omit pertinent information/checks
-search functions
-view of treatments at other sites
-visuals (icons) aid recognition/effective treatment
-standard templates/format for discharge letters/treatment summaries etc.
-easy to navigate
-availability of computers in infection zones

	-can divert inappropriate attendances at booking (MIU)
-colour codes for wait breaches/inactivity
-department overview view
-clinicians can filter to focus on own workload
-visual summary of status
-drillable patient status
-mandatory training
-typed, not handwritten
-effective shift handover
-medication selection restricted to only those that have access to, so don’t have to go back to doctors to request alternative
-live 
-clear record of attendance




	Appendix C: Interview Feedback

	 Limitations
A summary of key themes and points raised
* duplicate comments have been recorded once only

	General Management and Reporting
	Training
	Patient Experience

	-eAudit function slows/crashes system
-if busy the system can be slow
-doesn’t track ‘super-spell’
-some drop down fields can be restrictive
-getting data from back end to warehouse can be resource intensive
	

	-slow system can sometimes increase wait times for patient
-duel booking required on WPAS and Symphony if patient hasn’t previously attended


	Governance
	Clinical Information and the Live ED Patient Record
	Department Management and Patient Flow

	-ongoing evaluation passed to service for completion

	-not linked electronically to other systems
-not intuitive
-some elements of UEC (e.g. SDEC) aren’t using system
-some drop down fields can be restrictive
-duel booking required on WPAS and Symphony if patient hasn’t previously attended
-slow system can impact time it takes to view record and switch between views

	-doesn’t track ‘super-spell’
-some elements of UEC (e.g. SDEC) aren’t using system
-slow system can impact flow when busy











	Appendix D: Interview Feedback

	 Challenges
A summary of key themes and points raised
* duplicate comments have been recorded once only

	General Management and Reporting
	Training
	Patient Experience

	-Back end titles don’t always match front end (can search though)
-change management for some staff
-Communications with general IT support regarding non-proprietary hardware
	-Computer skills for those that have not embraced technology

	- dual booking

	Governance
	Clinical Information and the Live ED Patient Record
	Department Management and Patient Flow

	-Printers

	-reason for visit information is sometimes different at booking to triage (due to patient communication with receptionist/clinician)
-some drop down fields can be restrictive

	-implementation alongside unprecedented volumes of patients (not all phases/sites)


















	Appendix E: Interview Feedback Grid

	
	Individual
	Task
	Technology
	External

	Comments / Point
	Benefit
	Limitation
	Challenge
	Benefit
	Limitation
	Challenge
	Benefit
	Limitation
	Challenge
	Benefit
	Limitation
	Challenge

	General Management and Reporting

	Data quality
	
	
	
	
	
	
	
	
	
	
	
	

	Data availability
	
	
	
	
	
	
	
	
	
	
	
	

	Inclusive of all sites
	
	
	
	
	
	
	
	
	
	
	
	

	Standardised
	
	
	
	
	
	
	
	
	
	
	
	

	Mandatory fields
	
	
	
	
	
	
	
	
	
	
	
	

	Electronic data
	
	
	
	
	
	
	
	
	
	
	
	

	e-Audit function slow/crashes
	
	
	
	
	
	
	
	
	
	
	
	

	If bust the system can be slow
	
	
	
	
	
	
	
	
	
	
	
	

	Doesn’t track ‘super-spell’
	
	
	
	
	
	
	
	
	
	
	
	

	Some drop-downs are restrictive
	
	
	
	
	
	
	
	
	
	
	
	

	Getting data from back end to warehouse can be resource intensive
	
	
	
	
	
	
	
	
	
	
	
	

	Change management
	
	
	
	
	
	
	
	
	
	
	
	

	Communications with general IT support regarding non-proprietary hardware
	
	
	
	
	
	
	
	
	
	
	
	

	Training

	Bespoke to role
	
	
	
	
	
	
	
	
	
	
	
	

	Access to training module
	
	
	
	
	
	
	
	
	
	
	
	

	Training materials
	
	
	
	
	
	
	
	
	
	
	
	

	Site-focussed
	
	
	
	
	
	
	
	
	
	
	
	

	Basic / super-user
	
	
	
	
	
	
	
	
	
	
	
	

	System specific support access
	
	
	
	
	
	
	
	
	
	
	
	

	Computer skills for those that have not embraced technology
	
	
	
	
	
	
	
	
	
	
	
	

	Governance

	Proprietary scanners
	
	
	
	
	
	
	
	
	
	
	
	

	Incident / feedback
	
	
	
	
	
	
	
	
	
	
	
	

	Can’t lose paper
	
	
	
	
	
	
	
	
	
	
	
	

	All patient documentation in one place
	
	
	
	
	
	
	
	
	
	
	
	

	Designated access rights
	
	
	
	
	
	
	
	
	
	
	
	

	Mandatory fields
	
	
	
	
	
	
	
	
	
	
	
	

	Typed notes
	
	
	
	
	
	
	
	
	
	
	
	

	Omissions flagged
	
	
	
	
	
	
	
	
	
	
	
	

	Audit trail
	
	
	
	
	
	
	
	
	
	
	
	

	Printers
	
	
	
	
	
	
	
	
	
	
	
	

	Clinical Information and the Live ED Patient Record

	Access to triage (MTS)
	
	
	
	
	
	
	
	
	
	
	
	

	Mandatory fields
	
	
	
	
	
	
	
	
	
	
	
	

	Shared UEC record
	
	
	
	
	
	
	
	
	
	
	
	

	Visuals (icons) aid recognition /effective treatment
	
	
	
	
	
	
	
	
	
	
	
	

	Standard templates / format for discharge letters/treatment summaries etc. 
	
	
	
	
	
	
	
	
	
	
	
	

	System navigation
	
	
	
	
	
	
	
	
	
	
	
	

	Computers for infection zones
	
	
	
	
	
	
	
	
	
	
	
	

	Led care flow/data capture
	
	
	
	
	
	
	
	
	
	
	
	

	Search function
	
	
	
	
	
	
	
	
	
	
	
	

	Clear view of safeguarding
	
	
	
	
	
	
	
	
	
	
	
	

	Clear view of medications
	
	
	
	
	
	
	
	
	
	
	
	

	Clear view of allergies
	
	
	
	
	
	
	
	
	
	
	
	

	Clear view of observations
	
	
	
	
	
	
	
	
	
	
	
	

	Clear view of diagnostics
	
	
	
	
	
	
	
	
	
	
	
	

	System speed
	
	
	
	
	
	
	
	
	
	
	
	

	Duel booking
	
	
	
	
	
	
	
	
	
	
	
	

	Restrictive drop-downs
	
	
	
	
	
	
	
	
	
	
	
	

	Reason for visit info. is sometimes different at booking to triage (due to patient communication with receptionist/clinician)
	
	
	
	
	
	
	
	
	
	
	
	

	Department Management and Patient Flow

	Can divert inappropriate attendance promptly (MIU)
	
	
	
	
	
	
	
	
	
	
	
	

	Colour codes for time breaches / inactivity
	
	
	
	
	
	
	
	
	
	
	
	

	Department overview view
	
	
	
	
	
	
	
	
	
	
	
	

	Clinicians can filter to focus on own workload
	
	
	
	
	
	
	
	
	
	
	
	

	Visual summary of status
	
	
	
	
	
	
	
	
	
	
	
	

	Drillable patient status
	
	
	
	
	
	
	
	
	
	
	
	

	Typed, not handwritten
	
	
	
	
	
	
	
	
	
	
	
	

	Effective shift handover
	
	
	
	
	
	
	
	
	
	
	
	

	Medication selection restricted to accessible medications
	
	
	
	
	
	
	
	
	
	
	
	

	Live
	
	
	
	
	
	
	
	
	
	
	
	

	System speed
	
	
	
	
	
	
	
	
	
	
	
	

	SDEC aren’t using
	
	
	
	
	
	
	
	
	
	
	
	

	Doesn’t track super-spell
	
	
	
	
	
	
	
	
	
	
	
	

	Clear record of attendance
	
	
	
	
	
	
	
	
	
	
	
	

	Implementation alongside unprecedented volumes of patients (not all phases/sites)
	
	
	
	
	
	
	
	
	
	
	
	

	Patient Experience

	Efficiency / wait times
	
	
	
	
	
	
	
	
	
	
	
	

	    Shift handover
	
	
	
	
	
	
	
	
	
	
	
	

	    No duplication of tests
	
	
	
	
	
	
	
	
	
	
	
	

	    Not having to repeat      
     information to different 
     clinicians
	
	
	
	
	
	
	
	
	
	
	
	

	    Duel booking
	
	
	
	
	
	
	
	
	
	
	
	

	Clear discharge information
	
	
	
	
	
	
	
	
	
	
	
	

	Prompt diversion where relevant (MIU)  
	
	
	
	
	
	
	
	
	
	
	
	



Appendix F: Symphony user aid: ENP flow-chart


Appendix G: Abbreviations List

A&E		Accident and Emergency Department
BCUHB	Betsi Cadwaladr University Health Board
DHCW	Digital Health and Care Wales
ECS		Emergency Care Summary 
ED		Emergency Department
EDCIMS	Emergency Department Clinical Information Management Solution
FITT		Fit between Individuals, Task, and Technology
FITTE		Fit between Individuals, Task, Technology and Environment
IT		Information Technology
ITAM		Information Technology Adoption Model
MIU		Minor Injury Unit
MTS		Manchester Triage System
NWIS		NHS Wales Informatics Service
PiMS		Patient Information Management System
SDEC		Same Day Emergency Care
SHER		Shared Electronic Health Record
TAM		Technology Acceptance Model
TTF		Task-Technology-Fit Model
UEC		Unscheduled and Emergency Care
WEDS	Welsh Emergency Department System
WPAS		Welsh Patient Administration System
YG		Ysbyty Gwynedd
YGC		Ysbyty Glan Clwyd
YMW		Ysbyty Maelor, Wrecsam
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