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Abstract
Health and Care staff of all grades working within an acute paediatric area within one of the Welsh Health Boards currently implementing the digital Welsh Nursing Care Record (WNCR)  (DHCW 2021b) (HDUHB 2021) will need to be digitally literate enough to move from their current paper based Nursing records to a paediatric version of the WNCR in the near future. Therefore the focus of this system improvement program will be on identifying the current digital literacy knowledge and skills that this group of staff hold and identifying the barriers to improving their capability and confidence with the digital systems they currently use on a day to day basis (De Normanville, Scott 2016). 





Title: A system improvement initiative to prepare Paediatric Nursing staff to move from a paper based record keeping system to a fully digital system.   

Introduction
On 19th April 2021, the digital Welsh Nursing Care Record (WNCR) was launched on a small number of Adult nursing wards within hospitals based in Pembrokeshire, Wales. This new system has been a collaborative project between all the Health Boards within Wales and Digital Health and Care Wales to transfer and transform nursing documentation using a tablet-based technology. It is designed to standardise nursing language including patient risk assessments and remove duplication in order to improve patient experience and care (HDUHB 2021).  It is currently being implemented across a number adult wards within all the Health boards in Wales. 
In the future, lessons learned from this process will form the basis of the transfer of more paper based risk assessments to the WNCR (DHCW 2021) and ideally Mental Health, Paediatric and Learning Disability (LD) nursing records will become digitalised as well. 
Health and Care staff of all grades working within an acute paediatric area within one of the Welsh Health Boards currently implementing the WNCR will need to be digitally literate enough to move from their current paper based Nursing records to a paediatric version of the WNCR in the near future. Therefore the focus of this system improvement program will be on identifying the current digital literacy knowledge and skills that this group of staff hold and identifying the barriers to improving their capability and confidence with the digital systems they currently use on a day to day basis. 
This particular group of staff were chosen for a number of reasons. They are available and accessible as the author currently works as their Paediatric Practice Development Nurse (PPDN). They are expected to use new and updated software such as the Welsh Clinical Portal (WCP), Welsh Patient Admission System (WPAS), Office 365 (including Email, Word, Excel, Microsoft Teams etc.), the Electronic Service Record (ESR) and a number of links on the Health Board Intranet, i.e. Health Care Standards, Datix,  Health Board specific Guidelines, Safeguarding and a minimum of one of the 3 electronic Rostering systems, for requesting off duty, requesting bank shifts and or approving and verifying team rosters.
The implementation and/or updates for these systems have been swift due to the Welsh Government response to the Covid 19 Pandemic (DHCW 2021a), however anecdotally the digital skills and level of confidence and competence varies considerably within this particular group of staff. This variability in skills is also acknowledged by (Bail, Merrick et al. 2021) who published a research paper on guidance for nurse leaders who are implementing E- health tools. The methodology of this paper was rigorous and while the sample size was fairly small (n=34) it did cover a wide range of staff groups. Therefore the statements could be used as a resource for other nurse leaders attempting to implement digital technologies. 
In summary, one of the priorities of “Informed Health and Social Care” (Welsh Government 2016) requires generic nursing staff from all branches of the profession, who have varied levels of digital literacy to address this deficit in skills. This view is supported by the government papers and professional bodies (Wachter 2016)  (Topol 2019)  (Health Education England, RCN 2017)  (RCN 2018a)  (RCN 2018b).  

Background
Prior to embarking on the improvement initiative, a literature review was carried out using the following keywords;
 Paediatric AND Nursing AND Digital
 Paediatric AND Nursing AND Learning AND/OR Digital
Paediatric AND Nursing AND Education OR Digital
E learning AND/OR Paediatric OR children 
The numbers and exclusion criteria were recorded using a Prisma flow diagram  from the Prisma 2020 updated guidance. This has been updated to include the use of new reporting guidance and while not all of the literature review required for this improvement initiative is as detailed as the Prisma 2020 checklists require, it does give a clear and comprehensive overview of the literature searched and reasons for any exclusions (Page, Mckenzie et al. 2021)
 Overall the literature search included government papers and reports (Welsh Government 2016), (Wachter 2016),  (Australian Digital Health Agency 2020) reports from NHS organisations, (Health Education England, RCN 2017)   (Topol 2019), Professional bodies (Nursing & midwifery Council 2021) ,(RCN 2018), (RCN 2018) amongst others and included  editorials, press releases and journal articles – see bibliography.  While the majority of articles were restricted to the last 3 years, some interesting and varied articles were found from within other articles, websites and reports using the “Snowballing” techniques described in (Greenhalgh, Peacock 2005) .
 This literature search was not a comprehensive systemic literature review as described by (Fisch, Block 2018)  or (Booth, Sutton et al. 2021). It was limited not only by the lack of specific evidence on the digital literacy skills of health and care staff who work in acute Paediatric environments (De Normanville, Scott 2016) but also by the time required to review the greater number of evidence based literature that did not differentiate between the different fields of nursing.
 Paediatric qualified nurses make up only 7.2% of the total number of qualified nurses and midwives in Wales (Nursing & Midwifery Council 2021) and 7.8% (Nursing & midwifery Council 2021) of the total number of qualified nurses and midwives on the NMC register as of September 2021. Therefore generic nursing articles/reports were included as well as some literature that did specify paediatric or child branch nurses (RCN 2018)  (Lowe, Jones 2020)  (Goldschmidt 2011) but any inherent bias either towards or against paediatric nursing teams would be difficult to identify due to the lack of comparative research evidence (De Normanville, Scott 2016).
Three basic themes were identified within the literature reviewed, the first was characterised by (Goldschmidt 2011)  as “Digital distress” where the sheer pace of the digital implementation (Wachter 2016)  has left some staff on the wrong side of the “Digital divide” (Watts 2020) and as a consequence this reduced their morale and confidence in learning or accessing any new technology. 
As far back as 2016, the Review for Health Education England (HEE) (De Normanville, Scott 2016) identified studies that demonstrated that digital skills were not valued or part of the culture of the NHS and therefore upskilling NHS professionals was challenging as staff and employers were struggling to balance the needs of the current workload with the need for new skills in technological systems. 
 (De Normanville, Scott 2016) also described the challenges facing employees and trainers in the workplace. One of these was noted as the lack of research evidence on digital literacy improvement strategies for specific workforce groups and in particular for those who were Allied Health Professionals (AHP’s) or other staff who didn’t hold either a medical or nursing qualification.  
 The Topol review (Topol 2019) p9 stated that 90% of posts within the NHS would require some digital skills within the next 20 years, but the reality for the team on which this improvement initiative is focused is that they all need to access and use at least 3 or more digital systems at a minimum e.g. electronic service record (ESR), one of the three electronic rostering systems plus Microsoft Office 365 and the Health board intranet. It is easy to see where and how staff who are demoralised and overloaded will struggle with pace of technological change when factors such as Covid 19 are added to the workload (Wachter 2016) (Watts 2020) (DHCW 2021)  (Jackson, Farzaneh 2012)   
An appetite to use the new technologies available was also identified as a theme by (Dean 2016) (Health Education England, RCN 2017) (RCN 2018) amongst others and there appeared to an increased acceptance of this in articles published after March 2020 (Wilson 2020) (Robbins, Hudson et al. 2020) (Mather, Almond 2021). It should be noted that there was a lack of commentary on the need for digital technologies in editorials on the “2020 Year of the Nurse” (Crawford 2020) and similar features on the changes in paediatric nursing published in early 2020 (Allen 2019). This is in contrast to the arguments made by (Wilson 2020), (Robbins, Hudson et al. 2020) (Boothe 2020) (Mather, Almond 2021) who’s suggestions support the strategies recommended by their Digital Health organisations and professional bodies such as  (Wachter 2016) (De Normanville, Scott 2016)  (RCN 2018) (Australian Digital Health Agency 2020).  
The final theme identified was about improving the digital literacy of nursing staff and these were located not only based within the NHS in the UK   (Reeves 2021) (Gov.uk 2017) (RCN 2018) (RCN 2018) (De Normanville, Scott 2016) but also echoed as a need in both Canada  (Boothe 2020) and Australia (Mather, Almond 2021). 
(Goldschmidt 2011) identified that paediatric nurses who work in often busy and chaotic environments need to have enough Nursing Informatics (NI) knowledge and skills that will allow them to embrace the new technologies and safely incorporate them into paediatric nursing care. While this was more than 10 years ago, the (Goldschmidt 2011) summary reaches similar conclusions as those of the Welsh Government report “Informed Health and Care” (Welsh Government 2016), the RCN report “Every Nurse an E-nurse” (RCN 2018) and (Wilson 2020) 
However in order to assess digital literacy in any group of staff, a recognised framework of assessment is required as using a standardised framework increases validity and reliability of the evidence found (Raby, McNaughton 2021). The two most recent frameworks identified are the HHE “A Health and Care Digital Capabilities Framework” (Health Education England 2018) and the Australian Digital Health Agency (ADHA) “National Nursing and Midwifery Digital Health Capability Framework”  (Australian Digital Health Agency 2020). Both were found to be based on or very similar to the 2015 “Digital capacity Framework” (Beecher 2015) described in “Improving digital literacy”  (Health Education England, RCN 2017). 
The ADHA framework (Australian Digital Health Agency 2020) had only 5 domains in comparison to the 6 of the HEE framework (Health Education England 2018) and only 3 levels of proficiency in whereas the HEE framework has 4. However the ADHA framework is much easier to read and makes clear its proficiency levels in its domain capability statements and as such would possibly be easier for staff to use in a self-assessment tool or questionnaire. 
A more recent case-study on a digital literacy self-assessment tool has been described on the HEE website (Rodger 2021). This did not give a link to the tool itself for review but did give some very clear guidance on how to troubleshoot the rollout to initially a small number of staff and then a wider roll out. It was very focused on ensuring the self-assessment tool was specific to their hospital and its digital systems. The advice within this case study will be useful in meeting some of the challenges of the planned improvement initiative as it covers such themes as providing protected time and space for education and training (Topol 2019) recommendations 4.4, 5.5). However it is difficult to assess how useful the tool described by (Rodger 2021) would be to this target group of staff as the tool itself is not available for review.
Finally the “The Topol Review” (Topol 2019) recommendation 8.7 confirms the need for Health and Care staff to be digitally ready to access and build on current technologies so that they are digitally competent both now and in the future.  This requirement to have a digitally literate workforce (Topol 2019) (RCN 2018) (Wilson 2020)  who are able to use current technology and who are prepared for future digital ways of working is the rationale behind this proposed system improvement initiative.

    Aims and objectives
 To improve the standard of basic digital literacy skills within this group of Health & Care staff working in an Acute Paediatric environment.
This is a very generic goal and the target staff group have varied levels of digital literacy, therefore the objectives of the primary goal need to be broken down into manageable and measurable sections. The draft objectives for this system improvement initiative were identified using the “Smarter” Goals & objectives (Shirley 2020) p35-37 as this method clarifies the detailed actions needed to keep the overall goal on track. See fig 1. 
Figure 1.
	Objectives 
	specific

	Measurable

	attainable

	related to the goal

	timely

	Environmentally responsible 


	Identify staff motivated to join a PDSA QI improvement program
	Core group of all grades
	Process map with core group the time and stages taken to access each digital system 
	Time needed from clinical duties – may be difficult to cost for business plan
	Planning for Improving staff access to current digital systems and software
	Depends on staff availability
	Planning meetings to take place within working hours or via Video conferencing  to reduce travel time

	Identify which individual staff members/groups need access to each digital system

	All grades of staff- 


	Training needs analysis (TNA) to show the numbers and grades of staff who need access to each system

	Will need dedicated time to complete TNA- 
Cost of this to be included in business plan
	Improving staff access to current digital systems and software
	Will take approx. 1 meeting and 2-3 weeks to:
· agree  which staff need which systems with team leaders
· collate numbers of staff who need  Digital system access within the TNA

	Collation of TNA to take place during working hours or via Video conferencing  to reduce travel time
Use current hardware. 


	Objectives 
	specific

	Measurable

	attainable

	related to the goal

	timely

	Environmentally responsible 


	Identify which individual staff members/groups need access to each digital system

	All grades of staff – specifically to identify those staff who need access but don’t have it.
	TNA to show which individual staff have access to the agreed digital systems. 
Target list of those without access to be produced. 
	Agreement from various IT departments/ system administrators to give required staff the correct access
	Improving staff access to current digital systems and software
	Will require individual request for access to each system-
Timeline of all staff obtaining access will depend on IT departments and individual system administrators.
	Collation of TNA to take place during working hours or via Video conferencing  to reduce travel time
Use current hardware

	Objectives 
	specific

	Measurable

	attainable

	related to the goal

	timely

	Environmentally responsible 


	Improving the use of current digital systems and software by all staff members
	All grades of staff – assessment of current confidence and competence in using all required digital systems –
Pilot in smaller unit first to test methodology
Business plan for funding
	Use recognized capability framework
(Health Education England 2018)
(Australian Digital Health Agency 2020)
Time taken to access systems now  to be included in business plan
This will need to be reviewed as  PC’s and tablets updated.
	Use digital tool to assess capability if available
May need funding to produce this
May need to use other tools/ methods if digital assessment is not possible

Funding to cover study time for approx. 120 staff
	Improving the use of current digital systems and software by staff
	Approx. 120 staff will need time to do the assessment
Education plan for groups of staff with differing needs to be devised and then revised using PDSA cycles

Training will be ongoing as  new staff appointed.
	Education to take place during working hours or at home via video conferencing  to reduce travel time

May need updated  PC’s, tablets
May need more access to PC’s tablets
May need dedicated space for education and training

	
	
	
	
	
	
	



Methodology
A number of project and program management methodologies were considered, such as PRINCE2®, PMBOK, ITSM and Quality improvement initiatives such as PDSA cycles. However by reviewing the descriptions of a program and a project in (Gov.uk 2021). The scope of this initiative is not a program that is either unique or temporary and while it does meet strategic objectives for digital literacy (Topol 2019)  it doesn’t have a set of phases that combine to meet an overall defined benefit.  
This initiative also does not meet the criteria to be described as a project (Gov.uk 2021) as again it not a unique or temporary standalone management initiative designed to deliver one or more outcomes. However it can be described as an ongoing improvement initiative that uses a defined approach (Gov.uk 2021). 
Two defined approaches PRINCE2® and PMBOK  are compared by  (Karaman, Kurt 2015) where they conclude that both methodologies have advantages and disadvantages but that PRINCE2® is preferable for small size IT projects and PMBOK for larger and more complex  IT projects. However they only describe its use for IT project management and development and therefore their conclusion may not be applicable to a staff education initiative. For the purpose of this improvement initiative there need to be the flexibility to include the staff as major stakeholders and to change the interventions they need to improve the outcomes and therefore the principles of the (Vogel 2012) “theory of change” approach is more suitable as it includes the staff engagement that is essential to any successful change in process.  
Another defined approach to project management is the ITSM approach described by (Irwin 2018)  and (Agutter 2012) which includes five defined stages with detailed sections in each apart from the final stage which describes the continual service improvement (CSI) stage. The CSI stage will be ongoing during this initiative, as there is a need to continuously update new staff. Therefore finding new ways to upskill them so that they are digitally ready to learn how to use new technologies (RCN 2018) is the main criteria for choosing a methodology that will fit the target group of staff. 
Of the other defined approaches to project management described as the Plan Do Study Act (PDSA) cycle, LEAN and 6 Sigma in “Project Delivery Portfolio” (Gov.uk 2021) the PDSA cycle as described by the “1000 Lives plus Quality Improvement”  (NHS WALES 2014) appears to best meet the criteria for this improvement initiative for the following reasons. 
The overarching aim to “improve the standard of basic digital literacy skills” for the target staff meets the criteria for the six domains of quality healthcare as described in (NHS WALES 2014) as it focuses on the individual educational needs of the staff member and will enable all of them to access the IT systems effectively and safely and in accordance with Information Governance standards (DHACW 2021). It is also planned to reduce the time staff struggle to access the various IT systems, freeing up more time for face to face patient care and making access to patient information more efficient. 
The “model for improvement” shown in (NHS WALES 2014)  fits with the more detailed objectives in Fig 2. The primary goal is to improve the digital literacy skills of this specific workforce – this links to and answers the first question in the improvement cycle. The second question is also linked to and answered in part by the objectives in Fig 2 as “Identify which individual staff members/groups need access to each digital system” is a relatively straightforward decision by the team leaders and senior management, as is “identify those staff who need access but don’t have it”. A simple excel document and list will be needed to record this BUT identifying and being perceived as targeting individuals with limited access to the digital systems may cause those staff who are already digitally excluded to feel less motivated and maybe even cause them more stress (Watts 2020). 
However the objective “Improving the use of current digital systems and software by all staff members” will not have a simple answer as each staff group and or individual staff member is likely to have differing needs. While this is linked to the third question in the “model for Improvement” (NHS WALES 2014)  the measures and interventions required to start the improvement initiative PDSA cycle will need another key project management skill. 
 In (Shirley 2020) chapter 13, He describes theories and studies on human behaviour show that motivating people is an essential skill. When used effectively in teams it encourages people to change because the motivators of affiliation and positive personal attention from managers were bigger motivators than salary and benefits. He recommends using “Maslow’s Hierarchy of needs” as described by (Boeree 2006) to evaluate each member of your team and use this as one possible key to motivating them.  Other key tools for motivating team are the judicious use of visual aids showing project stages, clear communication and the ability to interact with the team in a way that promotes trust, kindness and respect (Shirley 2020). Practice Development concepts of collaboration, inclusion and participation (CIP Principles) are described by (McCormack, Manley et al. 2013) in chapters 3 & 4 as overlapping with project management processes and service improvement initiatives.  Therefore the CIP principles may be useful in developing the improvement initiative team when planning the measurements and improvements needed at each cycle of PDSA. 

Measurements and improvements
 The target staff group are Paediatric nursing staff and AHP plus admin staff working within two acute inpatient wards, one co-located PHDU, two co-located Paediatric ambulatory care units and two standalone paediatric outpatient areas. They consist of approx. 120 staff with a ratio of 7.3 qualified to unqualified staff ranging in grades from 2 to 7.
 In order to proceed with any service improvement initiative, a Quality improvement plan or business case would need discussion with senior members of the team as this support and engagement is vital for access to resource and skills (Jones, B., Kwong et al. 2021). Confirmation of which grade of staff required access to which digital system would also be agreed as a baseline. 
As part of any business plan, governance and especially Information Governance principles (DHACW 2021) will need to be adhered to and any ethical or environmental considerations included. Budgeting and costs are essential components of any business plan (Shirley 2020) however for a project manager with little or no experience of estimating costs and planning a budget for an improvement, support will be vital from the Health Board Quality Improvement teams, Finance Teams and senior leadership team.   
In order to motivate staff and encourage membership of the digital literacy group, it would be useful to measure baseline data. This would involve process mapping or listing the stages, number of actions and time taken by all grades of staff when accessing all the digital systems they need to access. These would be used as visual maps and be part of the baseline measurement before any interventions were put in place.
Focus groups of staff interested in improving access and digital literacy skills would be required. The initial focus of the group would be on reviewing the process maps and the objectives in Fig 2 to make them more inclusive, less daunting and to obtain agreement on the first interventions needed for the first PDSA cycle. It is highly likely that a number of cycles will be required in order to fully understand the problem and come up with some interventions that change either behaviours or processes (Leis, Shojania 2017) . 
If the focus of the first PDSA cycle is on how to improve the login process and user access to each digital system, then the focus group will require someone from the informatics team who can assist in reviewing the process for requesting login access as well as the login process itself. The object of this round of PDSA cycle would be to identify any simple improvements and produce a report to highlight issues that require agreement from the senior leadership teams or even higher to make any changes required. It may be as suggested by (Wachter 2016)  that the hardware that is out of date on the units and therefore an updated business plan would be required to add in the cost of new equipment so that staff have at least minimum access to the required IT equipment before starting any improvement process that looks at use of technology (Lafferty 2015) . 
A baseline assessment of the current level of digital literacy will be required early in the improvement process and repeated at intervals to show how any interventions are working. These will need to be shared with teams who work over a wide geographical area. Using visual and shared ‘driver diagrams’ and  ‘run charts’ (NHS WALES 2014) showing progress over time with both access to IT systems and  staff confidence in the use of IT systems will be useful in keeping the wider clinical front line teams and the senior leadership team updated on the progress.   
The tool used to assess digital literacy needs to be validated, rigorous and also easy to use (Raby, McNaughton 2021) . The digital literacy capability frameworks already identified (Health Education England 2018)  (Australian Digital Health Agency 2020) that meet this criteria would be part of another PDSA cycle. The focus group  would decide which one is more suitable for their environment or try both and compare and contrast before one is offered to the target staff as a whole. In Kettering General Hospital (Rodger 2021) described using an element of competition to encourage staff to use the tool, however this may not be a suitable motivator for other groups of staff.  
Another PDSA cycle could focus on how to encourage staff to log on and identify benefits to the patient care journey that accrue from staff having easy access to the current digital systems. Statement 6 from (Bail, Merrick et al. 2021) encourages nurse leaders to provide hands on learning for nursing teams, however there are a number of costs associated with face to face learning that would need to be considered, not least of which is that learning using Microsoft teams is not available for staff who are not digitally competent with it (Watts 2020). Therefore paper based solutions need to be considered alongside those outlined in appendix 2 of (Lafferty 2015) as some of those will be apps or social media sites staff use at home. 
Further PDSA cycles would be needed to test changes in access and staff  usage of digital systems as well as to consider how best to share and check if the current learning packages are actually making a measurable change in the digital literacy skills of staff.  Choosing and testing the types of technology described in appendix 2 of (Lafferty 2015) by considering the benefits and risks of using them for nurse education, along with demonstrating their effectiveness will possibly require a PDSA cycle for each method. Using a platform such as Twitter for nurse education has been found to enhance collaborative learning (Connor, Jolliffe et al. 2018) but the information content has been varied (HEE -TEL 2016)  (Jones, R., Kelsey et al. 2016) Repeated rounds of PDSA cycles has been found to keep stakeholders engaged in the process and minimise resistance when changes are implemented (Leis, Shojania 2017). 
Communication methods that focus on the key message are an essential part of any improvement process, especially when this improvement initiative is designed to run over a long period of time (NHS WALES 2014). Using techniques described by (Boeree 2006)  (Shirley 2020)  (McCormack, Manley et al. 2013) as well as  (Vogel 2012) will allow communication  to be tailored to the individual stakeholder groups so that each group has a clear understanding of what has been tested, what has worked and what hasn’t. Reports would contain either the “theory of change” model (Vogel 2012)  for senior leadership stakeholders or the “logframe” model   (Bullen 2021) for clinical staff as each group will need different levels of detail. Regular feedback to the focus group itself, providing them with positive feedback on their hard work is one of the best ways to keep up team affiliation as is using a leader or facilitator that is known to the team (Aburn, Gott et al. 2021). 
This improvement initiative uses focus groups to work through each PSDA cycle and therefore any issues with the groups themselves need to be acknowledged and addressed. Lack of attendance and recruitment should be considered as a flexible adaptable approach alongside the sharing of discussions from individual interviews and the focus group can keep the process on track (Baillie 2019). Ensuring the focus group is supported to use the “influence model of change management” (Basford, Schaninger 2016) when the inevitable difficulties arise due to staff resistance to changing their way of working.   
Conclusion
Within a health and care environment, there are different and unique characteristics required from a digital project management leader.  (Shirley 2020) suggests that this is due to the culture within that environment focusing on people and how the technologies impact on their day to day working environment. Much of the literature reviewed echo’s these barriers (Lafferty 2015)  (De Normanville, Scott 2016) (Topol 2019).  However it also clear that implementing and embedding new technologies in day to day clinical practice is both necessary and will improve both patient care and staff workload  (RCN 2018)   (Welsh Government 2016).
Therefore embedding a culture of service and practice improvement that focuses on improving the digital literacy skills within this team will pave the way for the staff to see the implementation of the Digital WNCR as a positive improvement in the way they do their day to day work (NHS WALES 2014).  
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