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1. Introduction.

The Welsh Nursing Care Record (WNCR) is a clinical application that focuses on the standardisation of adult nursing care documents across NHS Wales in various inpatient care settings, and acute and community hospitals (DHCW, 2020).  WNCR is a national program sponsored by the chief nursing officer for Wales and the Director of Technology, Digital and Transformation Welsh Government (Pinkney, 2020). 

WNCR is an ongoing quality improvement initiative, to replace paper documents with a digital alternative, allowing nurses to record and complete patient assessments electronically in an All Wales standard at a patient’s bedside, on either tablet computers or other handheld devices, reducing the administrative burden experienced by nurses maintaining paper records (DHCW, 2020).  

Following a ‘go live’ pilot in each of the seven health boards between February and March 2020, the learning from the pilots and feedback from clinical users, informed changes to finalise the design of the WNCR, prior to its implementation in Swansea Bay University Health Board in April 2021 (DHCW, 2022a).  

A gradual implementation approach has continued across Wales and WNCR is currently live in all health boards and Velindre Trust since December 2022 (DHCW, 2022a). Implementation has been completed for all wards in Hywel Dda, Swansea Bay and Velindre Trust, the remaining health boards are continuing with their implementation plans, with some hospitals and wards continuing with the full use of paper until the rollout programme is complete within their Health Board (DHCW, 2022b). Currently between 65-70% of wards across Wales are using WNCR (Williams, Braun and Lawrence, 2022).  
 
WNCR has multiple requirements and associated features that are being delivered over several phases, utilising a mix of existing refactored software solutions together with new components and the reuse of architectural components (Winder, 2019). Once the patient has been discharged, closed assessments become published documents, which are viewable through integrated solutions (Winder, 2019).  Information sharing is a recognised benefit of the WNCR that will benefit patients, by allowing all relevant information to be accessible in various care domains (Pinkney, 2020).

Although implementation is continuing, phase 2 of the digitalisation of nursing documents is already underway, with a further eighteen documents to be deployed into ‘live use’, once they have been standardised and digitalised (Pinkney, 2020). It is anticipated that two new forms and agreed requests for changes (RFCs) will be deployed into each new release, with a release occurring approximately every quarter of the year (Williams, Braun and Lawrence, 2022). Until all the documents have been digitalised, patient assessments are continuing between the use of paper and the WNCR. 

The impetus for the WNCR project was supported by a Healthcare Inspectorate Wales’ annual review (2014-2015), which highlighted the need for audit and improvement in the nursing documentation system (Welsh Government, 2021). The aims of the 
WNCR is to:

1 Reduce variation and duplication of effort as seen with paper records
2 Reduce documentation burden for staff to spend the saved time on direct patient care
3 Improve the use of data for auditing  
4 Improve the quality and completeness of nursing documentation 
5 Increase patient safety
(Welsh Government, 2021).  


With the above project aims in mind, the applicability of the implemented solution shall be critically analysed, exploring the benefits, limitations and key challenges of the WNCR solution using an evaluation framework. 








2. Methods.
To perform an evaluation of the WNCR, data has been collected from literature provided by Digital Health and Care Wales (DHCW), formerly known as NHS Wales Informatics Services (NWIS). 
The Fit between the Individual, Task and Technology (FITT) framework by Ammenwerth, Iller and Mahler (2006) has been applied to evaluate the WNCR solution. The FITT framework is used to guide and facilitate in-depth analysis of a variety of interconnected factors which depend on the fit between the attributes of the individual users, attributes of the task and the attributes of the technology which all influence the success of technology adoption in a clinical environment (Cho et al, 2019).
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(Honekamp, 2011, p.3 fig. 1). 

The FITT framework is a more recent model, which is an enhancement of existing models such as the Technology Acceptance Model (TAM) (Honecamp, 2011). TAM assess the relationship between users and technology, focusing on the perceived usefulness and ease of use of the technology to determine users’ attitudes towards using the technology, intended use of the technology and actual use of the technology (Prgomet, et al 2019). However, the shortcoming of the TAM framework is that it does not consider aspects associated with tasks to understand the use of technology, which the Task-Technology-Fit model (TTF) does (Prgomet, et al 2019). TTF framework assesses whether tasks can be completed through the use of technology, without disruption to effective and efficient care (Prgomet et al 2019). Yet neither TAM nor TTF considers the interaction between users and tasks, which the FITT framework provides, ensuring that all three fit dimensions are analysed to anticipate or retrospectively analyse problems (Honecamp, 2011). 
2.1 Data Collection: 
[bookmark: _Hlk128046209]Therefore, the FITT framework has been used to critically analyse the applicability of the implemented solution to the underlying objectives of the WNCR solution and derive facilitators and barriers that WNCR provides to the provision of seamless care, (Ammenwerth, Iller and Mahler, 2006). To achieve this the sources of literature reviewed to collate qualitative themes and quantitative data were:

· Project Initiation Document (PID): The Digitisation of Nursing Documents (NHS Wales).
· Pilot implementation document 
· Qualitative themes extracted from user feedback from the DHCW website- ‘WNCR one year on’
· Project Board Reports  
· WNCR training and user guides 
· Lessons learnt document collated pre and post-implementation of the WNCR software 


The fit between Individual and Technology has been assessed, using literature provided by DHCW; a pilot implementation document of WNCR, feedback obtained from users one-year post-implementation,  which has been captured on video by DHCW (2022c), which is publicly accessible on the DHCW website.  

Individuals and Tasks have been evaluated by comparing the user’s expected information supply and the information delivered by the WNCR (Honecamp, 2011). This has been achieved by reviewing the PID in addition to qualitative themes, to compare and contrast the initial scope of the project and how this has been supported in practice and whether the user’s expectations to access patient information has been met. 

This will help determine whether users are able to access all the information they require and expect to be accessible within the WNCR, or if there are limitations which prevent access to and the sharing of patient information, subsequently impacting the provision of seamless care. 

The desired outcomes (tasks) during the pre-implementation phase have been reviewed, using the PID and pilot implementation documents, and a comparison was made with the actual performance of the WNCR in practice, using project board reports, to assess the fit between the task and technology, by verification of the implemented knowledge and validation, comparing the desired outcome with the actual outcome (Honekamp, 2011). 

Quantitative data has been obtained from data generated from the WNCR application which has been provided by DHCW upon request,  relating to the rate of implementation across Wales and the number of risk assessments that have been performed between April 2021 and December 2022 to evaluate the WNCR’s performance and to understand whether the technology is sufficiently supporting the WNCR user’s desired task outcomes (Pinkney, 2020). 

3. Results. 

To identify qualitative themes from users, a video on the DHCW website was reviewed, which was filmed one-year post-implementation of the WNCR. Feedback from 12 users was obtained, which included students, nurses, specialist nurses and a chief nursing Informatics officer (CNIO). The overall consensus obtained from the video was that staff are motivated and eager to use the WNCR and feel that it has benefited them in practice (DHCW, 2022c). 
The themes identified by both nurses and student nurses were that compared to paper records, WNCR offered clear, concise documentation with no room for error, by highlighting risk assessments that need to be performed by a traffic light scheme (DHCW, 2022c). 
The ability to set up temporary user accounts for student nurses during their placements was also considered useful, allowing student nurses to complete assessments, with a counter signatory from a qualified staff member (DHCW, 2022c). 
Users’ perceptions were that they found the WNCR easy to use and received support and reassurance from the informatics department at the start of the implementation, which has helped relieve the anxiety amongst new users (DHCW, 2022c). 
A further benefit deemed by many nurses was the time saved by having information stored all in one place and no longer having to look around ward areas for correct paper documentation, which has given more time to be spent at the patient’s bedside providing care, and subsequently improving patient experiences (DHCW, 2022c).

One nurse, in particular, reported that more time has been saved for staff who have dyslexia, with one nurse during her interview saying that:

‘I’m dyslexic, and I find it very difficult with my spelling, so it takes me a lot longer to write my notes, but using the computer format has eliminated that problem, levelling up the playing field and actually enabling me to speed up my notes because I am not having to google how to spell everything so it is much easier’.
(DHCW, 2022c). 

A reoccurring theme identified with the various literature, is that nurses are highly motivated to reduce the volume of documents and prioritise which documents are to be digitised first, based on those documents which provide the greatest value to patient care and would provide an immediate improvement in reducing the documentation burden (Pinkney and James, 2018).  

Nurses have been engaged from the outset in the design of the WNCR, with a heavy reliance on nursing leads from each health board and Velindre to collaborate to ensure that information standards are agreed upon so that care documents can be standardised (Pinkney and James, 2018). 

Nursing engagement is a foundation feature, documented within various project documents, particularly highlighted within the Project Initiation Document (PID) for the digitisation of nursing documents, whereby initial priorities of the project were identified and agreed upon by nursing colleagues from the outset of the project, as part of the Information Standards Working Group (Pinkney and James, 2018). 

A further advantage voiced by users is that information is accessible to the wider multidisciplinary team and is not restricted to nursing staff allowing information to be shared (DHCW, 2022c). The importance of increasing accessibility of the nursing care record is highlighted within the literature, using quantitative data obtained by the WNCR, which is regularly presented at project board meetings. For the purpose of this evaluation, December’s 2022 report (shown in the Task and Technology section) was reviewed to obtain the most up-to-date quantitative data (Braun, 2022). 

4. Discussion.

Reflection on the key themes identified has been conducted with reference made to key project documents, which demonstrate how decisions made at project level have  either positively or negatively impacted on users’ perceptions or experiences in using the WNCR software. 
These findings have been distinguished by the three fits of individual, task and technology and have been used to analyse whether the WNCR has achieved its project aims and if the solution is a facilitator or a blockade to the provision of seamless care (Honecamp, 2011).  
4.1 Fit between Individuals and Technology: 
The Fit between Individuals and Technology have been evaluated by reviewing interventions on the individual level (motivation for change, training, user support and validation) and the fit between the attributes (functionality) of the technology and whether this has been a success (Ammenwerth, Iller and Mahler, 2006). 


The vision to standardise data definitions and standards for nursing documentation across Wales began in 2018, following the realisation that the level of standardised nursing documentation was limited (Pinkney and James, 2018). The number of paper documents was increasing, many of them not evidence-based and did not contain embedded decision-support tools to prevent risk and subsequent harm to patients, therefore not adding any real value to improving patient care (Pinkney and James, 2018). 

At the start of the WNCR, nursing documentation consisted of 130 separate paper documents, many containing duplicated information with repetitive questions having to be answered by patients or family members, which may be perceived by service users as not being listened to by their care provider (Pinkney and Bevan, 2022). A key dependency to the success of the project is collaboration within the nursing community and other specialist groups to consolidate, prioritise and support the design and development of the nursing documents into a digitised format (Pinkney and James, 2018). Agreement in information and data standards for audit and reporting purposes is agreed upon before the development of new forms, allowing integration with current and future system developments (Pinkney and James, 2018). 
Due to this standardisation and amalgamation of many nursing care documents for the WNCR project, the documentation burden has been greatly reduced, which has been positively received (Pinkney and Bevan, 2022). This reduction and variation in duplication of effort as seen with paper records is a reassurance that the project is achieving the first of the project’s aims  (Welsh Government, 2021):
Reduce variation and duplication of effort as seen with paper records



This has subsequently eliminated errors in omissions and the ability to extract valuable data during an audit, to identify themes and trends, which subsequently can be used to evidence and influence patient care and quality improvement initiatives (DHCW, 2022c). Evidencing achievement of a further aim: (Welsh Government 2021).
Improve the use of data for auditing



One of the advantages of digital documentation is that it enables the reuse of information already captured, theoretically allowing nurses more time to care, due to less time spent on administrative duties (Pinkney and James, 2018).   An example of a reduction in the administrative burden within the WNCR has been achieved through integration with the Welsh Patient Administration System (WPAS), which holds patient identification details in a secondary care setting. Once a patient has been admitted to the hospital and a ward, the patient identification details are viewable on the WNCR and new assessments can begin, with no further need to re-enter patient demographics before each assessment. 

The demographic details always remain viewable, maintaining patient safety, by ensuring that the user can confirm patient demographics at the bedside, whilst completing assessments. This reduces the risk of a wrong patient record being completed if the demographics remain visible at all times. 
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(DHCW,2021, p.9 fig.18).

A failure identified in the HIW Annual Report 2014- 2015  was that assurance could not be demonstrated regarding people’s health, safety and welfare, due to the necessity for improvement required around documentation. Risk assessments were not always performed to identify and protect individuals from risks,  with ineffective monitoring which may have reduced or prevented harm to patients (Welsh Government, 2014-2015). Patient assessments were not always contemporaneous and care planning was not always undertaken, which is essential to ensure that people receive safe and effective care (Welsh Government, 2014-2015).
However, since the WNCR has been introduced, it has improved data quality and completeness within risk assessments, when compared to paper risk assessment forms, due to the inability within the functionality to save partially filled data fields, which has subsequently eliminated errors in omissions, evidencing that the WNCR project is achieving its fourth aim (DHCW, 2022c and Welsh Government 2021):

Improve the quality and completeness of nursing documentation




Data in relation to patient-reported outcome measures (PROM) was not collected during this evaluation, due to time constraints, with no evidence currently within the project literature to demonstrate a direct link between the WNCR and improvements in patient safety. Yet it is noted within the pilot evaluation document, that this is a domain which should be evaluated (Pinkney, 2020).  

Although, Yanamadala et al (2016) observational study to investigate whether hospitals with electronic documentation had improved patient outcomes, concluded that improved outcomes have yet to be demonstrated, with no improvements seen in inpatient mortality, readmissions and complications when compared to hospitals that continue with the use of paper documents.

However, there is a shared perception amongst users that the WNCR has improved the quality of patient care due to the functionality of providing reminders, rather than staff relying on their memory to complete tasks which may be time-critical (DHCW, 2022c). 

The WNCR traffic light system used in the navigation bar has been deemed particularly useful by both nurses and students (DHCW, 2022c). The traffic light colour coding allows users to have a quick reference to the completeness of each section; Red= not started, Amber= Partially completed and Green= section complete. 

[image: Graphical user interface, text, application

Description automatically generated]
Image of colour-coded chevron (DHCW, no date)

Yet, the risk assessment tab will always remain red,  as these are ongoing assessments which require regular review and therefore this section will never reach completion (DHCW, no date). 

In addition to the colour coding prompts, users are prompted regarding the need of how often risk assessments should be performed, by the frequency update tab (DHCW, no date).  
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Image of frequency update tab (DHCW, no date)
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Furthermore,  if an assessment is due or is missed then the user is alerted with a notification icon on the ward admission list (shown below), making certain that patient assessments are completed when scheduled and avoiding unnecessary assessments, aligning with the principles of prudent healthcare (Welsh Government, 2016). 
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Image of Notification tab on the ward admission list (DHCW, no date)

Therefore it could be argued, that the WNCR is well on the way to increasing patient safety, achieving a further aim of the project (Welsh Government, 2021).  

Increase patient safety




This would be similar finding to deSoussa, Sasso and Barra (2012) integrative review to examine the contributions of the electronic health record (EHR) to the safety of patients. DeSoussa, Sasso and Barra argued that through the use of decision support tools, nurses are equipped with better decision-making processes, which should improve the quality of patient care and consequently patient safety. 

Although it is important to note that high volumes of alerts can also negatively impact the safety of EHR through alert fatigue, with users failing to respond to alarms of clinical significance if users are regularly alerted to alarms which have no clinical relevance (Nanji et al, 2014). Therefore it is important that there is a correct balance, which within WNCR there currently is, although as the software develops and more forms are added, there is a real risk of users becoming alert fatigued by the software. 

Validation of the WNCR took place through a pilot implementation of the WNCR across seven Health Boards between February and March 2020, which was used as an opportunity to perform a formative evaluation (Pinkney, 2020). This approach to validation is the best practice as it cannot be achieved by simply asking clinicians if they like the design, it has to be tested experimentally to validate the design (Karsh et al, 2010). 

Unfortunately, due to COVID-19, the pilot ended prematurely, although the data that was collected was used to inform the development and design of the WNCR, which identified a number of enhancements to the application prior to release using the results obtained (Pinkney, 2020). Overall though, the results from the pilot evaluation suggested that the WNCR had a largely positive impact with users responding favourably in surveys (Pinkney, 2020). 

Training has been well documented throughout the project literature, with evidence to support that a lot of resources were dedicated during the implementation phases of the project to ensure it was a success, which reflected positively amongst users (DHCW, 2022c).  

It was decided by the project not to employ a formal ‘train the trainer’ approach and support was provided by DHCW business change to deliver training materials, online learning and on-the-ground training on the software (Williams, Braun and Lawrence, 2022).  The flexibility in training methods has been well received by users, with a product specialist in each health board that assists with training existing and new staff (Williams, Braun and Lawrence, 2022).  Implementation teams also attend out of hours to ensure bank and agency staff are familiar with the WNCR (Williams, Braun and Lawrence, 2022). This supports Bove et al (2021) research finding that ongoing support should be provided until the program is in a stable state (Bove et al, 2021). 




Summary:
It can be surmised that the WNCR application is applicable to the project’s underlying aims, achieving four of the project’s five aims within two attributes of the FITT model alone; individual and technology. 
There is evidence to support that the WNCR has reduced variation and duplication of effort as seen with paper records (1), improved the use of data for auditing (3), whilst improving data quality and completeness (4) to increase patient safety (5), although it is recognised within the project literature and within this evaluation that a direct correlation between the WNCR and improved patient outcomes need to be evaluated, as theoretical assumptions have been made. 
In conclusion the attributes of the individual users fit with the attributes of the technology, which is why the adoption of the WNCR by users has been considered a success (Cho et al, 2019). 


4.2 Fit between Individual and Task  
The success of the WNCR shall be assessed within this section, by evaluating the Fit between individuals and task. The attributes of the clinical tasks and processes have been reviewed;  complexity of the task (ease of use), documentation and working processes to include interdependencies of activities such as user access and patient admission (Ammenwerth, Iller and Mahler, 2006). 


Electronic documentation within healthcare has been recommended so that the quality of patient care and safety can be improved (McCarthy et al, 2018). Record keeping is an essential part of healthcare, which serves as a vital communication means for decision-making and documenting multidisciplinary activities, which has a legal significance, should evidence be called upon in the form of record keeping, which establishes accountability (Mathioudakis et al, 2016). This is outlined in the Nursing and Midwifery Council (NMC) The Code of Professional Standards of Practice which mandates that patient records should be clear, accurate and current (NMC, 2018).
The purpose of nursing documentation is to demonstrate how decision-making occurs based on the information captured, including assessments, diagnoses and interventions, but for this to occur the documentation needs to be complete and should contain reliable and consistent information (Pinkney and James, 2018). 

Despite the importance of good quality nursing documentation being mandated by the NMC, paper documentation may be found incomplete, which may not be a true reflection of the standard of care a patient has received (Pinkney and James, 2018).  

Poor documentation was a reoccurring theme identified in both the 2013-2014 and 2014-2015 Health Inspectorate Wales (HIW) reports, with many patient assessments not being completed and care plans not being kept up to date or not being specific to an individual (Welsh government 2021). 

Prior to the introduction of WNCR the common documentation errors or omissions associated with paper forms outlined in the PID document were:

· Not dating, timing and signing entries
· Illegible handwriting 
· Leaving sections blank and incomplete
· Using abbreviations which are not consistently used across health professions

(Pinkney and James, 2018)  

These themes could have been attributed to the volume of assessments and the duplication of information that was required (Pinkney and James, 2018). An example given in the PID document to demonstrate the administrative burden and the need to duplicate information on paper was the need to write patient demographics at least twice during every admission (Pinkney and James, 2018). 

As discussed in the previous section, since the introduction of the WNCR data quality and completeness has improved, due to the inability to save partially filled data fields, not only being advantageous to improving patient safety but also improving the mandatory standards for record-keeping, further supporting the achievement of the projects fourth aim:
Improve the quality and completeness of nursing documentation




A theme identified within the literature and users’ feedback was that the WNCR is easy to use (DHCW, 2022c). Ease of use was attributed to the ability to search the WNCR for keywords, using the filtering functionality, which allows users to identify key documents, rather than having to scroll to find key pieces of information, which is an onerous task experienced with paper documentation (DHCW, 2022c).

Concurrently this related to the time-saving element to complete documentation since the WNCR has been introduced, which was further supported by a finding from a pilot implementation of the WNCR, whereby the majority of users perceived that digitalised assessments were quicker than paper assessments to complete as they became more familiar with the application, reducing the time from 35 minutes to 10 minutes by the end of the pilot (Pinkney, 2020).  
Users perceived that their saved time from record keeping was being utilised at the patient’s bedside, to provide care to patients, achieving a further aim of the project (DHCW, 2022c and Welsh Government, 2021):
Reduce documentation burden for staff to spend the saved time on direct patient care




The time-saving element of an electronic nursing record was specifically mentioned as a huge benefit by a dyslexic nurse, who would spend much of her time using Google to spell-check her words when writing her records (DHCW, 2022c).  

Unsurprisingly documentation has been identified as an area of difficulty for qualified nurses with dyslexia; inability to decipher poor handwriting and the length of time needed to complete documentation and in some instances having to re-write care plans due to handwriting or spelling concerns (Major and Tetley, 2019). Electronic healthcare records eliminate these difficulties, allowing dyslexic users to read the writing of others and the ability to recognise spelling mistakes through the auto-spell function (Major and Tetley, 2019).  

The advantages of redistributing saved time were demonstrated in Bosman’s observational study in 2009, whereby documentation in an intensive care unit was reduced following the introduction of an electronic record, which allowed nurses more time to care for patients and complete tasks which were often missed, delayed or unfinished. 

Contrastingly, Yeung et al study (2012) identified that electronic records lengthened the time it took to complete documentation, as nurses would often duplicate their work by writing patient observations onto a piece of paper before inputting the same information into the electronic health record. This was attributed to issues around hardware, whereby there were either not enough desktop computers or the mobile devices that were available had accessibility issues and perceived privacy concerns, which negatively impacted nurses’ workflow (Yeung et al, 2012). 

The above example demonstrates that there can be a significant variation in the time it takes to complete certain tasks between different Health Information Technologies (HIT) which may have a positive or negative impact on nurses’ workflow that need consideration when making comparisons between different HIT implementation studies (Cho et al, 2016 and Moore et al, 2020). To ensure that HIT remains safe and working at its best,  it should be customised to local workflows and have ongoing scrutiny to evaluate its effectiveness (Karsh et al, 2010 and Sligo et al, 2017).

The ability to create temporary user accounts seems useful (DHCW, 2022c). This function was created, as users have to have a National Active Directory and Exchange (NADEX) number, which provides a unique identity for each member of staff which is used to have authentication and access to any national electronic systems (DHCW, 2021).   However, bank or agency staff do not have a permanent NADEX ID, therefore temporary user accounts must be set up on WNCR so that they can use the application to complete inpatient risk assessments (DHCW, 2021). Temporary user accounts are only valid for the times of the shift that have been entered and will deactivate one hour after the shift end time unless manually deactivated (DHCW, 2021). 


However, the scope of temporary user accounts has been extended to include student nurses, as students are unable to have their own NADEX number until they become employed by a health board post qualification. Therefore, student nurses have had to have repeated temporary access accounts created during their undergraduate training in one organisation (Jones, Braun and Golten, 2022). As a result of this scope creep it has resulted: 
	
	Barrier
	Risk

	1
	Limited temporary user accounts for qualified agency staff. 
	Qualified members of staff are unable to have a temporary user account for agency shifts to access WNCR and record episodes of care within patient records (Jones, Braun and Golten, 2022). The risk of poor documentation and data completion can subsequently result in poor care and treatment. 



Due to these difficulties, work is underway by Health Education and Improvement Wales (HEIW)  to provide a national solution for students, whereby students will have their own ID number at the start of their first placements for the duration of their training (Jones, Braun and Golten, 2022). 

A further lesson learnt during the implementation of the WNCR was the lack of engagement with Universities, resulting in student nurses not being engaged soon enough and attending practice areas without any WNCR knowledge or training (Jones, Braun and Golten, 2022). This was an initial barrier, with student nurses being unable to enter information into the patient record straight away, with the root cause not only attributed to lack of training but also due to the inability to gain access to the record due to not having a NADEX. 

An interdependency of WNCR is that patients are admitted to the hospital first, using WPAS before a patient search is conducted within WNCR. A patient search can be conducted by searching a hospital and ward or using patient details (Jones, Braun, Golten, 2022).  An issue identified during practice was: 
	
	Barrier
	Risk

	1
	Staff not trained on WPAS to register new patients. 
	1) WNCR records cannot be created if a patient is not registered within WPAS, resulting in a delay in care and treatment due to the inability of a patient to have risk assessments performed within WNCR, especially for patients attending A&E departments. 
2) If staff do not receive appropriate WPAS training then patients are registered within WPAS with missing demographics, resulting in missing demographics in the patient’s WNCR record if processes are not correctly followed (Jones, Braun, Golten, 2022)




The project have learnt from this barrier and recognise that staff require access and training on WPAS, so that new patients can be registered and admitted to the hospital, in the absence of clerical support during out-of-hours or to negate this need, administrative support should be provided 24 hours a day (Jones, Braun, Golten, 2022). 

4.3 Fit between Task and Technology: Summary:
It is further recognised within this domain that the WNCR has improved data quality and completeness has improved, not only being advantageous to improving patient safety but also improving the standards for record-keeping mandated by the NMC (NMC, 2018). 
Positive words were used by staff when describing the ease of use of WNCR, which concurrently related to the time-saving element, due to the documentation burden being reduced, with a perceived benefit that staff have more time to spend on direct patient care, achieving a further aim of the project (Pinkney, 2020). 
However, it is noted during an evaluation between these attributes, that there are interdependencies for WNCR to be accessible to both qualified members of staff and student nurses which were not considered prior to implementation and presented challenges post-implementation. In addition, it was noted that staff require extra training to have the ability to admit patients to the hospital through the use of WPAS in the absence of clerical support, prior to creating patient assessments within WNCR.  
These lessons learnt have been documented within the project literature, which aims to inform future digital system implementations, supporting a culture of continual learning (Jones, Braun and Golten, 2022). 
Despite these initial challenges, there are workarounds in place, allowing the attributes of the individual users to fit with the attributes of the task. Staff attitude remains positive with users reflecting fondly on the help and support that was provided pre and post-implementation and are keen to continue documenting digitally because the application has patient experience, quality and safety as core principles (Jones, Braun and Golten, 2022).  

The Fit between Task and Technology has been evaluated reviewing the attributes of the infrastructure to support the availability of the WNCR, hardware and the communications needed to complete a given task, in this instance the ability to share nursing documentation (Ammenwerth, Iller and Mahler, 2006). 

To ensure that the benefits of a HIT solution are optimised, it is essential to ensure that there is a correct fit in hardware devices (Prgomet et al, 2019). Following the feedback from users, users felt that mobile devices were largely suitable, however, the general consensus was that ‘not one size fits all’, therefore a mixed economy of devices has been adopted (Pinkney, 2020). 

Consideration was given to users in allowing staff to have access to a variety of devices to satisfy their preferences, some being comfortable completing assessments on a  tablet, whilst others feel uncomfortable using an on-screen keyboard and prefer to use devices with a septate keyboard, available on desktop computers or computer on wheels (COWs) (Jones, Braun, Adam, 2022). An advantage of having a variety of devices has enabled the WNCR to fit into a variety of routines within clinical practice. Fixed computer devices only, would constrain working practices due to the inability to access information and complete nursing assessments at the patient’s bedside (Prgomet et al, 2019).

Although, mobile devices do present challenges, in that users may encounter Wi-Fi connectivity issues and have a reliance on device batteries to be fully charged when commencing their shift, both issues impacting on the usability of the WNCR on mobile devices which may be an integral part of the success of the software, if there are not enough alternative options available (Prgomet et al, 2019). 

WNCR did encounter IT infrastructure issues, particularly with Wi-Fi in secondary care that had not been planned sufficiently (Jones, Braun and Golten, 2022). A recommendation made by the project was that testing and surveying of Wi-Fi should be undertaken to identify areas where there is limited Wi-Fi, which can be resolved through improved infrastructure, although it is important to note that these connectivity issues are not unique to WNCR (Jones, Braun and Golten, 2022). 

Integration with the Welsh Care Records Service (WCRS) has been successful, a national repository for care documents, allowing documents to be viewed across health board boundaries, no matter where the e-documentation has been created, through the Welsh Clinical Portal (WCP) or within the WNCR (DHCW, 2021). 
The WNCR December’s project board report highlights that since the implementation of the WNCR 22 months ago, 78, 600 assessments have been shared with WCRS (Braun, 2022). Ten thousand five hundred and fifty assessments (16% of all assessments) have been viewed by another health board, between April 2021 to December 2022, (Braun, 2022).
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(Braun, 2022, p.4 fig. 3) 

Although WNCR has vastly improved information sharing and has added value to the provision of seamless care, it is important to note that information is only viewable outside of WNCR when a patient is discharged and the assessment is closed, as they are not version-controlled documents (DHCW, 2021).  

However, the project are in talks to create a daily document, which will provide an overview of the patient’s care for that day, allowing other health professionals to view this information through WCP and not be constrained to attending the site or having to have read-only access within WNCR. Until this development is complete, this presents a number of barriers to seamless information sharing. Furthermore,  staff are keen for all nursing documentation to become available on WNCR and are wishing for a faster rollout of new e-forms. Working between WNCR and paper documents for a long period of time is not ideal (Jones, Braun and Golten, 2022).

	
	Barrier
	Risk

	1
	Other professionals such as social workers are unable to view and input information into the patient record remotely, due to not having access to WNCR (Jones, Braun and Golten, 2022).  
	The inability to view a patient record, increases the risk of wrong care decisions being made due to fragmented records. 

	2
	Multi-disciplinary team (MDT) members who are able to access WNCR, are having to log patient information in several places due to their own working processes of having to record on paper or within their own digital applications (Jones, Braun and Golten, 2022).
	This exacerbates the risk that records do not align, making it difficult for staff to refer to a single source of truth for information if there is a disparity between records (Jones, Braun and Golten, 2022).


	3
	Working between digital and paper to record patient care whilst e-forms are pending development. 
	1) The inability to share all of a patient’s records with WCRS when a patient is discharged from the hospital means that information sharing across Wales is limited. 
2) Staff could prioritise digital e-forms over the completion of paper documentation, exacerbating the problem of poor documentation and data completion within paper documents. 


 
Summary:
A huge amount of consideration was given to the variety of hardware available for staff to use, to ensure that tasks can be completed with ease on a variety of different devices, also accounting for users preference obtained from the pilot implementation. 
However, difficulties are encountered on occasions with mobile devices not having Wi-Fi connectivity, which prevents users completing assessments on iPads, although inconvenient, users still have the ability to complete their tasks, on alternative devices such as COWs or desktop computers.   
Evidence supports that WNCR is providing the ability for information to be accessible across health board boundaries, with 16% of all assessments being viewed. Yet despite this ability, there are limitations to the WNCR software, which currently hinder seamless care. Although it is recognised that these have been identified as learning for the project, with improvements planned in future development windows to improve functionality and interoperability to continually strive for seamless care and services.  

5.  Limitation of FITT framework: 
On completion of this evaluation, a limitation identified of using the FITT framework alone is that consideration was not given to environmental factors as an entity of its own and was considered as an intrinsic part of the user attribute (Prgomet et al, 2019). 
Environmental factors are influential to the use of technology and having the environment as an overarching domain would allow for an adequate assessment, as it is likely this is where the key difference between hospitals lies (Prgomet et al, 2019). This could identify any disruption to workflows and subsequent workarounds, which may account for any discrepancies in data (if there are any) between hospitals within the same health board or cross borders, as the successes of the WNCR in one hospital may not be identical in another (Prgomet et al, 2019). Therefore the fit between individual task technology and environment (FITTE) framework would have been best suited to ensure that all domains were appropriately assessed (Prgomet et al, 2019).
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(Prgomet et al, 2019, p. 748 fig.1).

6.Conclusion:
Based on the FITT  evaluation, it can be concluded that the WNCR has achieved all five of the original aims of the project, making it an efficient, effective and sustainable digital health intervention, shifting to the provision of seamless care and services. 
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Yet it is recognised that one of the biggest challenges and barriers to the effective sharing of patient information electronically, is the current split between digital and paper assessments and different professional groups having their own software applications to record information, resulting in duplication. Therefore it has been recommended that in future applications MDT consideration in the design and development could prevent the need for single professional records (Jones, Braun and Golten, 2022).  

However, the project continues to make progress with the burden of paperwork reducing, whilst increasing the ability to share and access patient information digitally across Wales in both community and hospital environments. The biggest asset to the WNCR project is the diversly skilled workforce which has embraced the changes and challenges, with the willingness to accept that no IT system will ever be completely perfect prior to implementation but are keen to continually learn and share lessons to inform future digital system implementations. 
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