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Introduction
Service context
The Welsh Ambulance Services NHS Trust (the Trust) in 2022 implemented a new electronic patient clinical record (ePCR).
The Trust provides emergency and urgent health care services to the people in Wales. Services are delivered through the emergency medical service (EMS) and the 111 telephone triage service. CCCs ….
Approximately 1,200 Patient Clinical Records (PCRs) are completed every day across Wales.
400,000 a year… (Welsh Ambulance Services NHS Trust, 2022a)

Background 
The launch of a new clinical response model in 2015 coincided with the adoption of a digital pen system (Anoto) for patient clinical records (PCRs). PCRs are legal documents on which is recorded the clinical care provided by the EMS part of the ambulance service. PCRs are also used by other health care providers who deliver clinical care on behalf of the Trust eg St John’s Ambulance Service and volunteer CFRs.
Digital pen
The digital pen system was introduced with the purpose of enabling reporting on clinical data to be in close to real time, to enable the production of a new set of clinical indicators, which supported the clinical response model. The system used a paper PCR document with a dot pattern which enabled the capture of data as the digital pen was used on the PCR. The aim was to be able to provide timely clinical data.
Special paper PCRs were completed by ambulance service staff using an individually allocated Digital Pen (Digipen). The pen stored data relating to each PCR. 
Data flow from digital pen:
· digital pen docked and an encrypted PCR was uploaded to a document server.
· PCRs decrypted and sent to the Anoto system for processing prior to validation.
· PCRs sent to the Trust validation system for data processing by the clinical audit team (Data Input Clerks)
· After validation the data and PCR images are stored in the Trust Data Warehouse.

After the pen is docked by staff, the data is transferred into the Validation System. Only after PCRs have been validated can the data be used for Clinical Indicators and other audit purposes. By ensuring the provision of accurate and timely data to measure clinical performance, PCR validation makes an important contribution to improving patient care and achieving the Trust’s purpose to be a caring and responsive ambulance service for the people in Wales. To help ensure ongoing data quality, validation was subject to regular quality assurance. The aim of validation was to accurately and efficiently reflect what was written on every PCR.
The system was implemented successfully. However, there were problems with the consistent capture of valid and accurate clinical data due to various issues…..
The use of digital pens to capture clinical data ended on 31st March 2022.
Digital pen issues removed by moving to ePCR (WAST, 2020a):
· Loss of or damage to physical digital pen eg loss of pen at scene, pen being left in uniform and going through the wash
· Battery life issues – digital pens required regular charging. After losing charge the pens would still function as an ink pen but no longer capture data. Some users continued to use pens on PCRs after the pen had lost charge, resulting in lost data.
· Memory issues – digital pens do not record data once the memory was full. Some users continued to use pens after the memory was full, resulting in lost patient data.
· Moving to ePCR would mean no further need to keep a supply of the dot pattern paper PCRs on ambulances and in stations. 




ePCR development
In 2018 ???? the Trust started to develop a business case for a fully electronic PCR (ePCR). This would be delivered via a new software product which would be installed onto iPads issued to every member of EMS staff.
The TerraPACE electronic Patient Clinical Record (ePCR) has been designed specifically for use within the Ambulance Service.  It is an electronic application created for use on a touch screen tablet device, (iPad, Android or Windows). 
The TerraPACE ePCR system has been procured to be imminently introduced for use to capture clinical information following contact with each patient. Due to it being designed specifically for use within the Ambulance Service delivering emergency care, it follows standard workflows and operational practices with links to Joint Royal Colleges Ambulance Liaison Committee (JRCALC) Clinical Guidelines.
The four key investment objectives of the Business Case focussed on;
· Ensure business continuity, at the end of the digital pen contract.
· Data quality, improve quality & timeliness, audit and analysis of clinical data.
· Outcomes & experience, improve clinical outcomes and experience for patients and staff.
· Our contribution, at the forefront of pre-hospital clinical care to contribute to the wider health economy.
The TerraPACE ePCR is being piloted within Betsi Cadwaladr University Health Board with twenty members of staff.  The pilot involves dual system testing, digital pen and ePCR completion, and also electronic hospital handover.
The recording of clinical care is essential for high quality, safe and clinically effective patient care.
The digital pen was introduced into WAST in October 2015. This was the main system through which the care delivered to its patients was recorded in the form of a digital PCR (dPCR)
Information from dPCR recorded by staff provides essential data to be able to demonstrate the care provided and the effectiveness of that care. It also supports the Trust in its obligations to undertaken Clinical Audit, Research and supports senior managers when undertaking investigations for concerns / Serious Adverse Events.
This paper provides an overview of the findings of a data quality / integrity exercise which was undertaken when comparing the data captured between dPCR and the ePCR.

Purpose of ePCR
What was the problem?
Handwritten PCRs often illegible which limited use by hospitals receiving patients, and limited the meaningful data available.
Data lost due to lost/ damaged pens, incorrect usage (eg using with flat battery, memory full)
Data from digipens usable by WAST but nor shared with other healthcare providers

Methods
Application of the FITT framework
The FITT framework (Ammenworth, Iller and Mahler, 2006) was developed to assist with the exploration of the socio-organisational-technical factors which impact on the adoption of IT systems in a health care environment.
FITT stands for the Fit between Individuals, Task and Technology. The framework is expressed in three key relationships:
· Fit between individuals and task
· Fit between individuals and technology
· Fit between task and technology
These relationships can be illustrated as a model, as shown in Figure 1
Figure 1: The FITT framework shown visually
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Data collection
Informal feedback was sought from a random selection of ePCR users, working in EMS in the Trust. Permission was received verbally or via email to use individuals feedback anonymously. Feedback was sought informally but was partially structured around certain questions to consider:
· [bookmark: _Hlk128652139]Overall feelings about ePCR
· Usability / user friendliness of ePCR
· ePCR training
· ePCR implementation/ roll-out
· Benefits/ limitations/ challenges
· Any issues with hardware/ software/ connectivity
Possible questions to consider (have these benefits been achieved or is there potential in future):
· Has ePCR improved the quality of patient care?
· Has ePCR made any difference to the quality of clinical documentation?
· [bookmark: _Hlk128047860]Has ePCR contributed to the efficient use of referrals and pathways?
· Has ePCR contributed to reduced unnecessary conveyance to EDs?
· Has ePCR contributed to continuity of patient care between providers?
· Has ePCR contributed to improved communication/ continuity within WAST?
· Has ePCR contributed to workforce satisfaction and wellbeing?
· Has ePCR contributed to improved monitoring of clinical skills, or improved the quality of clinical development reviews?

Informal feedback was recorded from two members of EMS staff who use ePCR. 
Other findings are recorded based on personal experience and discussions with colleagues in the Clinical Intelligence and Assurance team.

Results
Summary of the data collected – informal feedback
See Appendices A & B for fuller notes from conversations with Anonymous, 2023a and Anonymous, 2023b


Overall feelings about ePCR:
Overall a positive step forward. A missed opportunity for valuable data to be collected – clinical observations don’t auto transfer from devices to ePCR eg (BP, ECG – W Mids. EMRTS)
The Trust corpuls data goes to the cloud, not connected to ePCR. Enhanced care teams set machines to record every so many minutes (every 2 minutes, every 10 minutes).
· Usability / user friendliness of ePCR
“Clunky to use”
· ePCR training
· ePCR implementation/ roll-out
Voluntary sector not considered eg Bank staff – do not have ipad. Medserve, St Johns, Community First Responders
· Benefits/ limitations/ challenges
· Any issues with hardware/ software/ connectivity
Has ePCR improved the quality of patient care?
Anonymous, 2023a:
Yes. Clinical records are now more legible, easier to review. The quality of documentation has improved due to improved clarity. Standardised entries for certain conditions, if options are used.
Has ePCR contributed to the efficient use of referrals and pathways?
No. People don’t understand the system they’re working with. Experienced paramedics would know the pathways in their region. ePCR is ‘black and white’. Doesn’t show everything available, limits the dynamic element, limits flexibility. Follows a process but impedes the ‘flow of care’.
Has ePCR contributed to reduced unnecessary conveyance to EDs?
It is too early to say. It [conveyance to EDs] may have increased due to highlighting sepsis/ POPs scores. May override clinical judgement, clinical expertise and experience. NEWS score is not designed for all patients. It is a sepsis tool. 
[National Early Warning Score (NEWS) is automatically calculated on ePCR based on each set of clinical observations; (Paediatric Observation Priority Score) POPs is the equivalent for children – REFS – NEWS - NHS England (link in refs)]
Has ePCR contributed to continuity of patient care between providers?
Works well. ePCRs are clearer than handwritten PCRs.
Hospitals appreciate it [ePCR]. I have spoken to senior ED consultants who said the previous [handwritten] PCRs were ‘thrown in bins’. The ePCRs are more formal, more professional [than paper PCRs]. ePCRs are seen more [than paper PCRs] in ITU, polytrauma, A&E.

Has ePCR contributed to improved communication/ continuity within WAST?
Yes, it far better. Clinicians [arriving at scene] can jump on the record.
Limited patient data comes from CCC – only incident number and location. EMRTS populate their ePCR with more patient information eg name. [Caveat – not checked all comments for accuracy in terms of system functions etc]
Staff can delete other clinician’s notes - Governance issue – TA not aware of audit trail? Could add flag on ePCR review screen “This PCR has been edited”
Has ePCR contributed to workforce satisfaction and wellbeing?
Beneficial. Easier to complete. Disappointed in the layout, like a game. Boxes that you click on could be smaller (include snip?). Could fit more data on screen. ‘Doesn’t flow’. Don’t need to show all cards [Common Conditions sections]. Shouldn’t need to consider things that are not part of the job their on. Don’t give information you don’t need, when you don’t need it. Bandwidth is limited for everyone in terms of number of decisions.
Colour choices should be carefully chosen. Reds and greens overpowering background can hide text if user has dyslexia. 
Has ePCR contributed to improved monitoring of clinical skills?
Any paramedic skill delivered should go to a database to enable focus on gaps in clinical practice. 
Has ePCR improved the quality of clinical development reviews?
Depends on HBCLs/ SPs. Records are clearer and easier to read without handwriting! 

Qualitative themes
· Human aspects – eg monitoring of clinical skills, quality of clinical development reviews – data may be available but effectiveness (and whether it happen at all) depends on the responsible individuals accessing and using the data appropriately 
· Seamless care – the legacy system (digital pen PCRs) allowed the collection of clinical data by the Trust, but this was not available to other healthcare providers (eg hospital EDs). The PCR copy given to hospitals on patient handover was the handwritten paper copy. The ePCR is an improvement on this, as it contains typed clinical narrative and patient observations which is immediately legible. 
Other evaluation methods
The 

· Fit between individuals and task
· Fit between individuals and technology
Interventions:
Formal/organisational – Top Tips
Informal – SPs in one area have developed and provided guidance to clinical staff on ‘how to’ use the ePCR – eg for most jobs don’t complete the Primary Survey sections in the ePCR as this can generate a lot of superfluous information (eg catastrophic haemorrhage…). Go straight to Observations and complete a full set of observations which will then appear in the Review Screen in the observations section and not take up the first pages. Only 10% of jobs are high acuity.  
Importance of closing the record.
· Fit between task and technology
Interventions – UI changes

Discussion
Reflection on key findings
Interventions

Provision of “seamless care”
Limitations of the FITT framework
FITT does not consider the adoption in terms of improvements to continuity of seamless patient care within the Trust and between health providers.
Alternative approaches
Conclusion

Lessons for future software design and implementation
The ePCR implementation was successful in terms of being delivered on time (this report has not looked at the cost of the implementation against budget). ePCR was implemented Trust-wide from 1st April 2022 following a staged geographical roll-out which commenced in December 2021.
Design – ensure use all existing knowledge and expertise available within the organsition. The ePCR does not contain fields to be able to record all information that was recorded on the previous paper PCR. Some fields would have been required for the ADS eg time onset symptoms. Involve and gain input from the main users (EMS clinicians). It may have been that that as part of the project management it was felt that such input would have slowed the design stage and delayed implementation. The design was largely lifted from the supplier’s existing ambulance ePCR product.
Training should include face to face and interactive training and guidance to cover the actual product features and what it can do, but also cover how it should be used.
Final thoughts
Technology in isolation from human and behavioural factors is rarely the complete answer to a problem. Can lead to complacency (Alice said…)
Skil decay….eg The Atlantic article (Carr, ….) airline pilots. Autopilit , accident
ePCR has already changed the way that patient care is measured (CIs raw data). Too soon to say it will lead to improved patient care. Potentially….more accurate recording …..would lead to targeted improvement aimed at the real target!
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Appendices 
Appendix A – Notes from conversation with Anonymous 2023a
Overall feelings about ePCR
Overall, a positive step forward.
A missed opportunity for valuable data to be collected – obs don’t auto transfer from devices to ePCR eg (BP, ECG – W Mids. EMRTS)
The Trust corpuls data goes to the cloud, not connected to ePCR. Enhanced care teams set machines to record every so many minutes (every 2 minutes, every 10 minutes).
Usability / user friendliness of ePCR
Clunky to use.
ePCR implementation/ roll-out
Voluntary sector not considered eg Bank staff – do not have ipad. Medserve, St Johns, Community First Responders
Other questions (have these benefits been achieved or is there potential in future):
Has ePCR improved the quality of patient care?
Yes. Clinical records are now more legible, easier to review. The quality of documentation has improved due to improved clarity. Standardised entries for certain conditions, if options are used.
Has ePCR contributed to the efficient use of referrals and pathways?
No. People don’t understand the system they’re working with. Experienced paramedics would know the pathways in their region. ePCR is ‘black and white’. Doesn’t show everything available, limits the dynamic element, limits flexibility. Follows a process but impedes the ‘flow of care’.
Has ePCR contributed to reduced unnecessary conveyance to EDs?
It is too early to say. It [conveyance to EDs] may have increased due to highlighting sepsis/ POPs scores. May override clinical judgement, clinical expertise and experience. NEWS score is not designed for all patients. It is a sepsis tool. 
[National Early Warning Score (NEWS) is automatically calculated on ePCR based on each set of clinical observations; (Paediatric Observation Priority Score) POPs is the equivalent for children – REFS – NEWS - NHS England (link in refs)]
Has ePCR contributed to continuity of patient care between providers?
Works well. ePCRs are clearer than handwritten PCRs.
Hospitals appreciate it [ePCR]. I have spoken to senior ED consultants who said the previous [handwritten] PCRs were ‘thrown in bins’. The ePCRs are more formal, more professional [than paper PCRs]. ePCRs are seen more [than paper PCRs] in ITU, polytrauma, A&E.
Has ePCR contributed to improved communication/ continuity within WAST?
Yes, it far better. Clinicians [arriving at scene] can jump on the record.
Limited patient data comes from CCC – only incident number and location. EMRTS populate their ePCR with more patient information eg name. [Caveat – not checked all comments for accuracy in terms of system functions etc]
Staff can delete other clinician’s notes - Governance issue – TA not aware of audit trail? Could add flag on ePCR review screen “This PCR has been edited”
Has ePCR contributed to workforce satisfaction and wellbeing?
Beneficial. Easier to complete. Disappointed in the layout, like a game. Boxes that you click on could be smaller (include snip?). Could fit more data on screen. ‘Doesn’t flow’. Don’t need to show all cards [Common Conditions sections]. Shouldn’t need to consider things that are not part of the job their on. Don’t give information you don’t need, when you don’t need it. Bandwidth is limited for everyone in terms of number of decisions.
Colour choices should be carefully chosen. Reds and greens overpowering background can hide text if user has dyslexia. 
Has ePCR contributed to improved monitoring of clinical skills?
Any paramedic skill delivered should go to a database to enable focus on gaps in clinical practice. 
Has ePCR improved the quality of clinical development reviews?
Depends on HBCLs/ SPs. Records are clearer and easier to read without handwriting! 






Appendix B – Notes from conversation with Anonymous, 2023b
Overall feelings about ePCR
A brilliant system with a few little things to resolve. For example, pain scores. There is not a dedicated place in ePCR observations section to record a pain score. There are a lot of places to record a pain score eg on body parts, but it is not easy to see how pain has been managed. Tell staff to click on body part twice to enter more than one pain score to show pain management.
Usability / user friendliness of ePCR
ePCR Top Tips are forwarded to the team. Common condition [most are clinical indicator conditions] sections, except Sepsis, are not at all obvious in how justified exceptions should be recorded eg 
There is a section at the bottom of the ePCR screen to enter primary survey observations and information i.e. <C> A B C D E and a separate section for entering a complete set of Observations. A lot of information in the <C>  A B C D E sections is not required [for every patient] so I’ve told them to skip these sections in most cases.
ePCR training
The online training slides / videos do not all reflect the Trust system. Some relate to a system by the same supplier, used in Scotland. Duty Operational Managers (DOMs) spend extra time after a patient handover to complete ePCRs with the crew. This has a negative effect on operational availability but will be worthwhile in the long run to improve ePCR completion.
ePCR implementation/ roll-out
Appears to have been a lack of testing prior to implementation. Was it tested on paper before implementation? [desk-top testing with clinicians]
Project management of ePCR implementation didn’t include individual ePCR lessons. Age range of EMS workforce from 19-60. Two hours online ePCR training are not suitable for this range of staff. We don’t learn like that.  The training is watching videos and reading text, it is not interactive. There was a message via the MDT to say that ePCR had gone live. There was an ePCR Support Team in the area but they weren’t available after 5pm. There were ePCR Champions who had an IT interest but are not necessarily the right people to spread the information.  
Benefits/ limitations/ challenges
Any issues with hardware/ software/ connectivity
Software is there for corpuls [to link with ePCR] in future. Still need eyes on patient.
Other questions (have these benefits been achieved or is there potential in future):
Has ePCR improved the quality of patient care?
Has ePCR made any difference to the quality of clinical documentation?
Has ePCR contributed to the efficient use of referrals and pathways?
Has ePCR contributed to reduced unnecessary conveyance to EDs?
Yes. 
Has ePCR contributed to improved communication/ continuity within WAST?
Yes. Once patient identity has been confirmed via the Welsh Demographic Service (WDS) there is a facility to view previous ePCRs relating to the same patient (and GP records). However. Can’t view previous ECGs [electrocardiogram results] which would be useful.  This can affect referrals and hospital conveyance as it would help identify if a 12 lead ECG is showing an acute problem.
A good example is the ability to view previous Clinical Frailty Scores (CFS) on previous ePCRs. This helps to the current crew to know what is normal for the patient, and if a Falls Pathway Referral is required. If the CFS is higher than recorded on the previous ePCR this could highlight the need for a referral and hospital conveyance. Or if the score is the same it may indicate that conveyance is not required, and the patient could be safely discharged at home. 
Has ePCR contributed to continuity of patient care between providers?
Yes definitely. In relation to ePCRs, A&E doctors have called our “clerking” really very good. Some ePCRs were initially too long to get to the clinical narrative – hospital staff had to get past first few pages of primary survey observation, some of which were too much, not relevant.
Has ePCR contributed to workforce satisfaction and wellbeing?
Has ePCR contributed to improved monitoring of clinical skills, or improved the quality of clinical development reviews?
This is a work in progress. It is easier to pick up clinical indicators in ePCRs. SPs don’t all have a defined team. Need to adjust to system. Use ISCLE clinical review tool on paperwork. ePCRs are clearer and detailed to be able to review documentation. DOMs/SPs supposed to be third manning, now have to work on operational rotas to pick up on shortfalls and absence. 
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