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Introduction 

Hywel dda University Health Board (HDUHB) Digital Response 2020- 2025 (Thomas, Collier and Tracey, 2021) has committed to developing a digitally skilled workforce to support its ambition to improve organisational digital maturity, staff digital literacy and to maximize the benefits of technology to drive change that will improve patient care and free up clinician and staff time. This HDUHB strategy has a clearly defined digital vision that has four main themes. One of these, a “Digitally Enabled Workforce” encompasses both the need for staff to be directly engaged in digital transformation but also contains a road map that demonstrates how they plan to make digital part of the health board culture. This road map realistically identifies the issues that staff working clinically encounter e.g. digital friction due to multiple logins and slow authentication, however the document is less clear on timescales for either staff engagement or technical improvement.     
 The underpinning rationale of the HDUHB Digital Response 2020- 2025 (Thomas, Collier and Tracey, 2021) are the policies and strategies within both Welsh Government and Professional bodies. Lifelong learning for all is a key priority of the Welsh government “Wellbeing of Future generations 2015 Act” (Commissioner for Wales, 2015).  Nursing and Health Care Support Workers (HCSW) all have a professional requirement to maintain their education and learning by Continuing Professional Development (NHS Wales, 2010) (Nursing and Midwifery Council, 2018a). 
High level support  from HDUHB with the fast roll out of new software technology such as Office 365, RLDatix, Allocate, and updates to the E-learning available via the Electronic Service Record (ESR) has been increased due to the Covid 19 pandemic. This has added to the list of software technology they are expected to use with minimal or no user training (DHCW, 2021).
The Continuing Professional Development (CPD) requirement for qualified nurses is an essential component of the Nursing and Midwifery Council (NMC) Code of Professional Standards (Nursing and Midwifery Council, 2018a) and the CPD hours required to revalidate and maintain registration are not onerous being only 35 hrs over 3 years (NMC 2018d). In reality the CPD hours required for maintaining clinical skills and evidence based practice for staff working within inpatient paediatric areas is much more than that (Nursing & Midwifery Council, 2021b). i.e The Nurse Staffing Act 2016 (Welsh Government, 2021a) was extended to paediatric inpatient areas in October of 2021 and one of the interim principles for safe staffing was that
 “At least one nurse per shift in each clinical area (ward/department) will be trained in APLS/EPLS” (White, 2019)
This equates to 16 hrs every 4 years for all band 6 staff, all staff who work within the Paediatric High Dependency Unit (PDHU) and all staff who work in areas where they may be the only HDUHB Paediatric nurse on duty especially if they are working with bank or agency staff.  This is in addition to the HDUHB mandatory CPD requirements for adult and paediatric resuscitation skills, fire safety, safeguarding of both adults and children, infection control, Violence against women domestic abuse and sexual violence (VAWDASV) etc.
Mandatory training is accessed and recorded within the Electronic Service Record (ESR) (NHS Business Services Authority, 2008) of each individual staff member but additional training that is specific to Paediatric areas such as Advanced/ European Paediatric Life support (APLS/ EPLS) is not recorded and Paediatric and Adult intermediate life support (PILS/ ILS) are recorded as mandatory for some but not all paediatric staff. In consequence of this, records of EPLS training, along with frequently updated competencies for equipment used in PHDU/ Paeds areas and updates/CPD/competencies are kept in paper or excel documents accessed locally by the ward managers. Some HDUHB Point of Care Training (POCT) records for equipment are only accessible to laboratory POCT staff and the front line staff only know they are due an update when their access to the POCT device is denied. 
This situation makes it very difficult for individual staff to know when they need to book training  and even more difficult for ward managers and the practice development team to accurately plan education and training sessions because identifying who needs which type of CPD/competency etc can be time consuming as the records are often not easily readable or identifiable. 
To add to this problem the 26.9% uplift on whole time equivalent (WTE) staffing numbers required by the Interim Paediatrics Inpatients Nurse Staffing Principles (White, 2019) must also include annual leave, maternity leave and sickness allowances as well as CPD time. This does not take into account that all staff whether full or part time require the same minimum  number of CPD hours and that some grades of staff or those who work in PHDU’s will require more CPD  to meet the requirements of the NMC Code (Nursing and Midwifery Council, 2018a), the NMC Future Nurse Standards of Education (Nursing & Midwifery Council, 2018c) the Quality Standards for the care of  critically ill children  (Paediatric Critical Care Society, 2021) and those set out in the Royal College of Nursing education and Learning strategy (RCN, 2021).
Therefore an accessible digital paperless solution is required that will clearly identify which staff member requires which specific form of CPD. The aim of this proposal is to minimise the time taken from front line clinical duties and increase the time staff have for patient care. This is both a local HDUHB strategy goal (Thomas, Collier and Tracey, 2021), and a national one (Commissioner for Wales, 2015) (Nursing & Midwifery Council, 2021a).  The required proposal objectives are to identify a digital solution that will ensure that;

· Continuing professional development  modules and training is easily accessible to each individual staff member 
· That line manager and practice development team have timely access to the records of CPD in a user friendly and secure format.
· There is efficient planning for future CPD that aims to fit into the 26.9% uplift.
· That future CPD modules can easily be added to the mandatory and paediatric specific CPD requirement for individual staff members.
· That training gaps can be identified and efficient plans made to rectify the deficit.  
 
Methods 

The service improvements required to streamline the planning and completion of CPD for this group of staff are complicated by the fact that the data is held and accessed using different recording methods. These are contained in the National Health Service (NHS) digital software program ESR (NHS Business Services Authority, 2008), as well as in employer wide digital records, shared paediatric excel spreadsheets accessed using Microsoft Office 365 software (Microsoft, 2022) and specific area based paper records.
Further complications to the service improvement is that the CPD requirements change frequently in order to maintain best practice and reflect any new guidance, standards or pandemic planning (Paediatric Critical Care Society, 2021) (Welsh Government, 2021) (RCPCH, 2021) (Global Virus Network, 2021). Therefore any digital solution must contain the flexibility to react to frequent updates of the CPD required and an iterative agile approach to planning and implementing a digital solution will be required (Shirley, 2020).
A four stage gap analysis (Leonard and Bottoroff, 2022) was undertaken that initially reviewed the current situation using a mixture of personal experience, process mapping, observation of staff and articles from a brief literature review  (Dwyer, Liang and Thiessen, 2019)(Brady, 2020)(Beckett, 2020) The second stage of the gap analysis considered goals that narrowed down what could realistically be achieved to meet the identified gaps using  S.M.A.R.T. goals or as close to them as was achievable within the context and environment of this group of staff (Bjerke and Renger, 2017). 
The final two stages of the gap analysis considered what digital solutions would be required to meet the gaps identified in the SMART goals and these were summarised in an options appraisal (Local Partnerships, 2012) so that each option could be considered individually and the potential digital solutions could be evaluated against the need to ensure that the principle aims of both the  HDUHB Digital Response 2020-2025  (Thomas, Collier and Tracey, 2021) and the Bevan Commission (Berwick, 2021) have been considered.  
  
Results

The data collected for this proposal consisted of observations and process mapping of staff accessing and using the current E-learning section of ESR, the author’s personal experience of undertaking training need gap analysis using the Business Intelligence (BI) reporting system of ESR and maintaining records for those paediatric specific CPD  modules that are not recorded on their ESR records. There are approximately 130 staff, a mixture of qualified nurses (QN) and unqualified nursing staff, who work across 4 acute paediatric and outpatient sites. 
For many of the individual staff members, one of the chief difficulties with accessing ESR e-learning is its availability. It is commonly closed for updates at night and on weekends, when clinical pressures are least and staff have uninterrupted time to log onto the IT systems. A twitter thread by a member of a NHS Digital Transformation team (@sarahboydnhs, 2022) echoes many of the comments to the author from HDUHB staff and highlights the usability issues associated with ESR’s complex and inconsistent functionality. The user portal is unlikely to meet the industry standard (Bloom et al., 2021) and adds to the reluctance of some staff to engage with digital technology that does not directly impact patient care (Watts, 2020) (Goldschmidt, 2011).  
This is evidenced by the HDUHB ESR user guides for two new staff competencies (Fraud awareness and Covid 19 risk assessment) one of which consists of eight sides of A4 pages with 25 different steps. To add to the confusion for staff there is also a “course” called “Fraud awareness” but this does not update the ESR record for staff within HDUHB as they need to complete a “learning certificate” called “Counterfraud Awareness” (ESR User Guide, 2019)  (ESR User Guides, 2020).
Further data was collected from the unit line managers and members of the practice development nursing (PDN) team of whom the author is the team leader. This consisted of ad hoc observations and discussions around accessing and recording CPD modules for staff and the difficulties with planning study time to meet any identified gaps in training. It also consisted of process mapping of the stages and time taken to report on the compliance with all mandatory training from the BI reporting system of ESR and the collation of reports pulled from individual staff areas located on excel documents stored on Microsoft 365 Sharepoint files and paper registers.
 One report taken from BI for the full staff cohort took a minimum of 3-4 hrs. It   required multiple logins to ESR due to the automatic logout triggering when in BI, multiple resets of the BI search criteria and required a pc or laptop that still had internet explorer (IE) and excel 2007 functionality as BI could only be accessed by a JavaScript pop up on IE and data downloaded into excel 2007. Records kept on Excel docs on Microsoft 365 Sharepoint relied on data inputted by upwards of 20 different band 6 team leaders, not all of whom were familiar with the functionality of Sharepoint so that often there would be multiple Excel documents. A training needs gap analysis to justify additional safeguarding study time added three hours to the workload of the team leaders and PDN team. 
 In summary, the results of the first section of the Gap analysis (Leonard and Bottoroff, 2022) identified the following issues;
· ESR e-learning for mandatory and paediatric specific CPD is difficult to use.
· ESR functionality not flexible enough to include changes to the required CPD for this group of staff
· ESR neither recording mandatory CPD data for staff working in paediatric areas  correctly nor  recording  this in a format that can be easily accessed 
· Data extraction from ESR relies on outdated operating systems and versions of Excel. 
· Workarounds for recording paediatric CPD are in place using Microsoft office 365 but are onerous and  fragmented across the four sites
· Basic digital literacy skills for this group of staff is variable 
· Some records are kept in paper registers
· Sharing new learning modules/training digitally via ESR/ Microsoft 365 is difficult due to access constraints.
The second stage of the gap analysis (Leonard and Bottoroff, 2022) identified S.M.A.R.T. goals (see figure 1) to address these issues however in certain contexts, the realistic and timely sections may not be accurately captured as they will depend on external constraints (Bjerke and Renger, 2017). These sections may need a more agile iterative approach to problem solving (Shirley, 2020) (Sommerville, 2016) (Scaled Agile, 2021).
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Figure 1. SMART objectives required to achieve a digital solution to the identified problemsspecific
measurable
achievable
realistic
timely
A digital Learning Management System (LMS) that is easy to use by the individual staff member
All staff able to use the system with training of  30 minutes
Training on ESR e learning for all staff

Or a digital LMS that meets the industry standard for usability  (Bloom et al., 2021)

Dependant on access to protected time to attend training
Dependent on staff availability to be released from front line  duties
A digital LMS that is flexible enough for updated and new paediatric specific digital learning modules to be added/removed and updated
That will record and update all the mandatory  essential and paediatric specific CPD modules
Buying in a
commercial digital  LMS that meets the user and system requirements
a successful business case for funding for a new  digital learning Management system (LMS)
Dependant on funding  that meets procurement  guidance
(Welsh Government, 2021)
Easily accessible and downloadable CPD records for individual staff, groups of staff,
Staff  working in specific areas and
All records to be accessible in a maximum, of two digital systems
Improvements to ESR BI reporting system on learning and education

Rationalise paper and Microsoft 365 documents to one shared drive
Dependent upon changes to ESR e- learning  and BI functionality

Or a successful business case for funding for a new digital LMS i.e. Moodle    (Gamage, Sithara H. P. W, Ayres and Behrend, 2022)
Dependant on ESR technical support teams

Or on funding that meets  procurement guidance




This summary of issues with the current situation highlights the need for any digital solution to meet essential technical requirements. Sommerville (2016) chapter 4 discusses the concepts of user requirements i.e. what the user wants the digital system to do and system requirements – what exactly the system is designed to do. He explains that both function and non-functional requirements can be elements of both user and system requirements and that the software engineers may have little experience in the area in which the system is going to be used (Sommerville, 2016). In particular, large organisations like the NHS may have many competing stakeholders who all have different priorities. Therefore clear and precise user and system requirement statements that include functional and non-functional requirements such as performance, reliability, security, clinical safely, data collection, data structures, change management, terminology and interoperability are necessary to reduce conflict and inconsistences in the system being developed (Sommerville, 2016) (Wachter, 2016) .
For the currently identified problems, the essential technical requirements for the proposed service improvement have been identified as:
Functional requirements:
· Interoperability- a requirement to share CPD data with ESR using an industry standard data transfer system (HL7.org, 2019) (Ayaz et al., 2021).
· Usability-  easy for staff to use with minimal training  (Bloom et al., 2021)
· Usability - easy for line managers and  the PDN team to add and update new learning modules to individuals or groups of staff  and view and export individual, group,  site and specific learning reports  (Gamage, Ayres and Behrend, 2022)
Non- functional requirements:
· Secure- uses an industry standard method of identifying staff and user groups  (Sommerville, 2016) (NHS Digital, 2022)
· Secure- restricts adding/ removing/ updating learning modules to specified users  
· Availability – available 24/7, can be securely used on personal devices as well as HDUHB pc’s and laptops  (NHS Digital, 2022)
· Reliable – with minimal down time and easy access to support and user guides

Once the SMART goals and technical requirements had been identified, the third stage of the gap analysis (Leonard and Bottoroff, 2022)  was to consider what was required to identify digital solutions that would meet both user goals and technical requirements. An options appraisal approach was used to determine whether there was a need to rebuild or update a current system, or build a business case for funding for a commercial Learning Management System (LMS) that would meet the identified requirements (Local Partnerships, 2012). A draft options appraisal is detailed below as none of the identified stakeholders were consulted for this proposal, however the initial stakeholders have been identified as a selection of staff of all grades from all four sites, the practice development team and the band 7 team leaders. 
Once the initial draft options had been identified then more engagement would be required from the senior nurses and informatics department in order to refine the technical requirements of the options and agree what could be done “in house” as well as to assess if there was scope to undertake a business case for the potential purchase of a commercial LMS (Local Partnerships, 2012). Only if one of the options below were agreed would there be a need to follow the HDUHB procurement guidance for funding for upgrades or a new system (NHS Wales Shared Services Partnership Procurement Services, 2018) 
The draft options considered were;
· Option 1 -Continue to use Microsoft 365 and ESR to save CPD records, improve staff digital literacy and removing all paper registers.
· Option 2- ESR functionality upgraded to include the flexibility of adding/removing/updating paediatric mandatory, essential and specific learning modules 
· Option 3- ESR functionality upgraded to support mandatory paediatric learning modules only and purchase a commercial digital LMS for all essential and paediatric specific learning modules. This should have the capability of undertaking paediatric mandatory learning if ESR upgrades are not possible. 
The appraisal criteria for each option were taken from the recommended list on page 16 of the options appraisal workbook (Local Partnerships, 2012) (Fig 2) but also included in the quality criteria a consideration of the staff experience as this user experience is vital to the success of any service improvement (The Health Foundation, 2021)  (McCormack, Manley and Titchen, 2013)





Figure 2 – Appraisal of the options against the required criteria – Key = Met (M) Partially Met (PM) Not  Met (NM)
	Option Criteria

	Option 1

	Option 2

	Option 3


	corporate requirements = accurate records of mandatory training
	NM
Current iteration of ESR is inaccurate  for paediatric mandatory training records
	PM
Will meet corporate requirements if upgrades are possible
	PM
Will meet corporate requirements if upgrades are possible 


	service requirements = accurate records of paediatric specific learning  
	PM
Current excel spreadsheets containing paediatric specific CPD are time-consuming to maintain.
	PM
Will meet corporate requirements if upgrades are possible
	M
 Carefully chosen commercial LMS can meet both corporate and service requirements

	  Usability score in  % for individual staff member (Bloom et al., 2021)
	Not done due to time constraints
	Will be required for business plan
	Will be required for business plan

	Usability score  in % for ward manager/ PDN (Bloom et al., 2021)
	Not done due to time constraints
	Will be required for business plan
	Will be required for business plan

	Cost 
In £
 (Berwick, 2021)
	No  additional funding required but cost of staff time saved due to inaccurate reports could offset other costs
	a business plan that includes funding from the NHS ESR service team will be required 
	Will require a detailed procurement process to  identify the commercial  LMS  that meets the requirements  (NHS Wales Shared Services Partnership Procurement Services, 2018)  (Welsh Government, 2021b)

	Sustainability
Min 5 to 10 year cycle  (Berwick, 2021)
	PM
ESR has been in service since 2007- is it still sustainable 
	PM
ESR has been in service since 2007- is it sustainable enough to justify the cost of the functionality  upgrade  
	M
Will need sustainability guarantees in procurement contract  (Welsh Government, 2021)

	Governance
To meet requirements of data protection and cybersecurity
 (NHS Digital, 2022)  
	M
Current system  has user identification and  recording built in
	M
Current system has user identification and  recording built in

	M
Will need governance and user identification and recording to current standard guaranteed in procurement contract.  (Welsh Government, 2021)





The results of the draft options appraisal above (see Figure 3) – showed that Option 3 met more of the criteria than the other options. However, the key outcomes will need further evaluation, usability assessments, a summary of potential costs, including the cost of the potential staff time (Local Partnerships, 2012). It will also need validation by the department senior managers before being shared with the Health Board (HB) digital improvement program (Thomas, Collier and Tracey, 2021). A detailed business plan or SBAR report presented and approved by the HB finance team will be required prior to any procurement contract tendering. (NHS Wales Shared Services Partnership Procurement Services, 2018). 

Discussion

Implementation of Option 1 would entail ongoing time consuming data collection and collation of data into the required corporate and service monthly reports. Therefore this option does not met the requirements set out in the “Prudent Healthcare” policy (Berwick, 2021) (White, Hussey and Phillips, 2016) and as this is the current status quo, requires little if any further evaluation. 
Implementation of Option 2 is totally reliant on whether the current ESR functionality can be upgraded and made more flexible in order for it to adapt to the continuing requirement for paediatric specific CPD  (Health Education and Improvement Wales, 2021) (NMC, 2018) (Paediatric Critical Care Society, 2021). The ESR software design team would need to complete extensive functionality changes and since ESR has been in place since 2007 it may not be cost effective to do this in a way that will meet the “Prudent Healthcare” sustainability requirements (Berwick, 2021)
Implementation of Options 2 and 3, will require improved digital literacy skills for staff for both ESR and a commercial LMS and this will need assessment of current staff digital literacy skills along with a training package to improve any deficits (Health Education England, 2018) (Brown et al., 2020). Increased user training will  support increased digital literacy and thus meet the aims of the HDUHB Digital Response 2020 – 2025 (Thomas, Collier and Tracey, 2021) as well as the “Wellbeing of Future generations 2015 Act” (Commissioner for Wales, 2015). 
Implementation of the Option 3 proposal to purchase a commercial LMS will be dependent on the agreement for funding and the installation of a LMS that meets the both the procurement requirements (Welsh Government, 2021) and the NHS Digital Security Standards (NHS Digital, 2022). However at least one LMS has met those standards during the last two years (Synergy Learning, 2022) and this LMS has a good record on user satisfaction for both learners and educators (Rimsha et al., 2021) (Gamage, Ayres and Behrend, 2022).
The impact of any of these proposed service improvements will be monitored in the monthly and quarterly mandatory training reports and the monthly training reports for the paediatric quality assurance committee.  Having accurate and timely records of all paediatric learning undertaken by staff will allow them to revalidate successfully (Nursing and Midwifery Council, 2018a), the Nurse Staffing Act 2016 (Welsh Government, 2021) and other paediatric standards of care (Paediatric Critical Care Society, 2021).
However, evidence to evaluate the service improvements would need to be reported within ongoing cycles of PDSA (Leis and Shojania, 2017). The System Usability Scale (SUS) questionnaire (Bloom et al., 2021) while not undertaken initially due to time pressures would be able to provide evidence for the required changes to ESR and to assess the usability of a commercial LMS for CPD. Evaluation of the improvement in digital literacy of staff using a local or international  assessment tool  (Australian Digital Health Agency, 2020) would be reported in the PDSA cycles and thus meet the requirements of the local (Thomas, Collier and Tracey, 2021) and national (Topol, 2019) frameworks for a digitally literate workforce.

Conclusion

In conclusion, the proposal above to purchase a LMS that is easy for both front line staff and their ward managers/PDN team to use for accessing and updating current and future CPD requirements for mandatory and paediatric specific learning would met the aims of both local and national digital strategies (Thomas, Collier and Tracey, 2021)  (Brown et al., 2020) (Topol, 2019). It would met the aims of “Prudent Healthcare” (Berwick, 2021) for sustainability, and help front line nurses met the current standards as detailed in “The Code; Professional Standards…” (Nursing and Midwifery Council, 2018a) as well as those in the new “Future Nurse- Practice Learning Framework” (Health Education and Improvement Wales, 2021).
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