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Enhancing Health and Wellbeing using Digital Skills 
INTRODUCTION 
The policy goal which is amenable through digital solution is ePCR (electronic Patient Clinical record). As a service improvement this solution will intend to provide a patient record electronically in order to improve the overall Ambulance service, also provide a platform for data sharing and shared care. 
Service Improvement Reflections, are reflections based on the specific service improvements required for the policy goals to be realised which would consist of interfacing with the current Welsh national demographic services (WDS), a digital solution to provide the basis of a record which can be shared via login access to varying health professionals across the NHS and Social care sector, including Administrators of varying roles, as well as Clinicians. This interfacing will also provide a National standard database of Patient demographics and including the patient NHS number, allowing for validation and streamlining of the Patient data. 
The digital requirements to support these service improvements would be made up of an electronic application and a portal accessed via web url link. Providing interoperability, via interfacing with existing national systems and databases, where technically possible, working with our National informatics partners. 
METHODS
Options appraisal, as outlined in Options Appraisal workbook, states providing a phased approach through various key phases, steps and stages. A technique applied to review the options presented, analyse costings and benefits applicable to each. Described almost as a mini project, this technique requires planning, management and sufficient resourcing, needs to include descriptive objectives for achieving and through the process helps to ensure informed decision making. [footnoteRef:1] Benefits outlined as qualitative, quantitative, Cash releasing and non cash releasing. For and against to be considered against all options. The specific methodology has  5 phases,  [1:  Options appraisal workbook. Local Partnerships LLP 2012, Commercial expertise driving value and efficiency in local public services. Pg.3] 

Within the workbook are both analysis processes outlined, namely SWOT and PESTEL. With PESTEL model focusing on the external factors, which may impact on the service improvement objectives and deliverables and in turn benefits. Political, Economic, Social, Technology, Environmental and Legislation, most of which  are potentially overlooked, aside from Technology. SWOT focusing on Strengths, Weaknesses, Opportunities and Threats. [footnoteRef:2] [2:  Options appraisal workbook. Local Partnerships LLP 2012, Commercial expertise driving value and efficiency in local public services Pg.9
] 


The gap analysis exercise identifies the comparison between current Digipen process where the technical capabilities already exist in validating the data and providing reporting against quality indicators. For future process to be recorded fully digitally, with almost immediate access to the data (real-time) and to continue reporting against the same and additional quality indicators where the data is richer. 
Following the four step model Gap analysis example, this was applied in order to identify the gaps between the current process and the to be process, utilising digitisation. 
Where identifying the current situation, as paper based, gaps where the user is unable to share the Ambulance record more widely across the NHS, unless faxed a copy or scanned in and emailed, or entered into a patient file that only the Ambulance trust have access too vs the to be process of electronic record, easily accessible, although nationally audited, and available against an authenticated sign on for Health Care professionals across the NHS both inside and outside of Wales, also for tertiary care, and other organisations access, such as Coroners, Police Force, Medical Examiners  those relative to making up the full patient treatment pathway and requiring access due to their involvement. 
Setting SMART goals, achievable against the project plan, for timescale and milestone accuracy to be delivered, Defining the overall scope and product work package scope allows for the outlined goals to be achieved more realistically, and where risk management plays a part in monitoring any risks and potential issues to delaying the plan, this enables a delivery on target against the deliverable and therefore to cost. 
Comparison of the gaps, from the as is process to the to be process, as stated by Leonard and Bottorff  [footnoteRef:3]where we are now and where we want to be by implementing this improvement to the service. This process is also a perfect fit for applying to the post implementation product where there may be issues in using the product, whether it be related to Training or familiarisation of how the product works, or to inform Resources for enhancing the product through its lifetime in operation (service management).  [3:  Kimberlee Leonard, Cassie Bottorff Conducting A Gap Analysis: A Four-Step Template. Feb 17 ‘22] 

Specific to the solution, exploring why the Digipen, part paper process provides such a failing in capturing the patient recorded treatment by EMS staff, examples of this, are forgetting to dock the Digipen where the data storage is sent to a central file for validating, where paper copies are accidentally lost, or misplaced, transcription or misinterpreting the writing capture by the digital pen if the records are stored and received, the list is lengthy. 
The same applies to the data sharing of patient information, as one of the goals. Where this is stored within Ambulance record keeping files and not accessible other than in fax or scan form from a paper copy, when available. On research and investigation, fax machines are found to be unmonitored, unmaintained in some cases not switched on to be able to receive the record (this process didn’t cover the Information Governance implications of patient records being shared in this way). Scanning the record, although rather more efficient, takes resource required to complete the task, in addition to dispose of the scanned file or ensuring this is safely stored within a designated database area, then sending to the required recipient. 
The plan produced, for satisfying step 4 of this model, via a project plan. Which outlines, the filled gaps and goals which are aiming to be achieved from these gaps identified. Listing actions to be carried out, where there are task dependencies and linking these.  Also, by which resource, to inform resourcing requirements, and within what timescale in order to monitor, and provide identified benefits against budget and cost per stages. Regular reporting against the plan, to an authority group (focus group) to inform decision making and comply with Governance required for overall project and service improvement auditing. 
For evaluating the product, where Leonard and Bottorf advise [footnoteRef:4]’an effective Gap analysis when carried out correctly, is a good way to evaluate your Organisations current ways of working and identify where these are failing in order to apply corrective action. It helps in setting the correct goals. The model goes beyond measuring goal success, it considers obstacles, and what may be wrong which is preventing success’.  [4:  Kimberlee Leonard, Cassie Bottorff Conducting A Gap Analysis: A Four-Step Template. Feb 17 ‘22] 

Applying the model to performance measuring, for example the measuring of AQI’s (Ambulance Quality Indicators) of the overall performance for the Welsh Ambulance Service to Welsh Government, which feed into the All Wales national statistics. 
Use case examples of measuring performance identified via this process are:
Where there is a lag in receiving patient data, the current process identifies there is a 14day lag on average for a record that is correctly shared to be received by the Clinical team that need to validate this data, whereas by implementing ePCR this lag would reduce to as close to 100% as possible 0day lag. Where the system provides the data in ‘real time’, albeit this does hold dependencies such as network connectivity, and user record closure. 
This process is also applied to the Application Training for EMS Staff, where implementation relies on 100% compliance, identifying the gaps for who is not fully trained or compliant, this percentage can be increased to achieve 100% based upon available working Staff at a given time. 
The TerraPACE solution can also be applied to the SWOT process model, although this hasn’t been applied in practice. Where ePCR Strengths lie in the quality of the product and ease of use, capability to capture within data fields designed and developed based on the as was process, although improvements and enhancements captured, both at functional design specification stage and post pilot implementation. A weakness would be the skill and knowledge gap required by Programme or project resource, including the ability to recruit to required resource posts in line with the project plan. Opportunities are provided by the product being compatible and used on an Apple iPAD and where this device facilitates the possibility to enhance the product in line with upgrades and release provided by Apple. Also, the Welsh Government Policy for supporting Digital Handover and the reduction in times of this process taking place, being a Wales priority, supports the engagement from the Programme team, with the implementation of the product, for the Health Boards to collaborate in ensuring readiness within their Accident and Emergency departments. 
There is always the threat of culture change and business change, ‘push back’ and resistance from potential user base, especially against a deliver of a solution seen to be ‘faster paced’ than that of the average national systems. 
The three steps outlined for SWOT prove very useful in researching the individual points of SWOT, for accuracy on these areas. These being outlined by White and Bottorff as [footnoteRef:5] ‘Getting the right Stakeholder together, correct representation. Key decision makers and leaders, with high interest. Secondly, brainstorming and the capturing of all of the SWOT data. This ideally is carried out independently, although reviewed as a whole group once collated and presented for reviewing. Lastly, analysing the data and agreeing on the key points and area (highlight points) for the data to be applied to SWOT. As stated, [footnoteRef:6] ‘when conducting SWOT analysis, it is a priority to make sure everyone is as inclusive as possible, when analysing each of the points raised’. SWOT analysis is beneficial to be carried out and noted when applying for funding, especially from an external source, this can strengthen the case, also to ensure success of the project or service improvement outlined. Providing a platform for preparing the product for the competitive landscape. Improving team processes in order to increase the effectiveness of product delivery.  [5:  Jeff White, Cassie Bottorff What is a SWOT Analysis? Mar 25th 2022]  [6:  Jeff White, Cassie Bottorff What is a SWOT Analysis? Mar 25th 2022] 

Using this model also within the change management process, post implementation of the product, via the creation of the ePCR created Clinical Quality Reference Group (CQRG). A group made up of relevant clinical key stakeholder representation, who will review each change request (CR) submitted and apply a priority, to individual features that are required to be developed and released to the product, application and/or portal. 
Interestingly, alternative models exist similar to that of SMART and SWOT for analysis, example of these are advised as; SOAR (Strengths, Opportunities, Aspirations, Results), SCORE (replacing Opportunities with Challenges, Options, Responses and Effectiveness), Noise (replacing Strengths with Needs, Improvements and exceptions), and the as mentioned Gap. SWOT model although, provides a broader analysis, with an overview of all the key major areas that could provide the desired success and potential that is being aimed at to achieve. Also good for quick comparisons. 
Alternative models are advised to be applied when a deeper dive is being sought, on the specific areas of failure within the current process or organisation area that is the focus of service improvement. As advised by the authors, if a model has already been applied and felt to be vague or less effective, this is when an alternative may produce the results expected, in applying these in place of. 

Following the options appraisal carried out this determined from the options to build or buy that purchasing a solution from the third party supplier would be more beneficial to the programme due to a near Agile, flexible approach provided by the supplier, also a reputation due to provision of another Ambulance solution previously. Where an iterative approach for implementation and delivery suits the Organisation and timescales with which the delivery is required, in line with the decommissioning of the Digipen solution. 

In order to implement this a first stage approach with a minimum viable product approved via SAT (System Acceptance Testing) will be delivered, where the product enhancements and improvements will be applied post pilot and go-live. 


RESULTS
In order to evaluate its impact on the provided ePCR product and to achieve its ultimate policy aims implementation would need to be delivered against outlined timescales within the plan, in order to be delivered against outlined costs and budget funding agreed. 
For Realist Evaluation and Theory of Change, by linking Programme Theory, realist evaluation will work for the A&E Staff users on receiving Hospital Handover digitally, although how will this work for the remainder of the patient pathway as it is required too. Mechanisms would be required to be one to one meetings, and wider engagement sessions, process mapping current flows vs future flows with the Userbase at Hospital level, also considering Clinicians views, and third party HCP’s e.g. GP’s requirements within the Pt. pathway. The three principal characteristics of 1. an emphasis on theory and explanation, 2. a multi-method approach and 3. a focus on the context-mechanism-outcome are all applicable to Hospital handover where the Theory is, an electronic handover is assumed to achieve an improved patient record benefit, explanation on this is where there is a reduction in data transcribing and loss of data taken at scene. (EMS crew). Multi method approach in the case of Engagement with Users and a focus on the Application users and not the Hospital. Where Theory of Change will look at within the Hospital context. Benefits realised. Hospital Assumptions. Outcomes and realizing the identified Benefits. Long term change and long-term goals. 
Diagram1. 
Technology push back 
Information availability 
Digital handover electronic patient record to vie

Collaboration Information sharing 


I.G low confidence in Information sharing 
Benefits not realised 
Quality & efficiency outcome 





DISCUSSION 
After reviewing the emerging solutions and system technologies as outlined by Schwarzmüller et al the findings indicate that this model is useful in supporting the decision making process. Improvement on delivery of products and Communication between health and social care professionals and patients is paramount. 
Schwarzmüller et al advise on the Study and Research that has historically been carried out, on Digtial solutions and implementations, although this research does not appear to be fully complete.
The authors outline early studies that were carried out revealed 4 key themes of change emerging and impacting work design and leadership. 
These are as follows[
1. work life
2. health 
3. information technology 
4. communication technology 

As they have alluded to, this study remains ongoing, albeit is currently providing a basis for future research and for Organisations to prepare their strategies based upon, in readiness for the Digitisation era. These 4 key themes once reviewed at current stage with the facilitation of this paper outlined new key themes being: Work life and Health Domain, Information and Communication technology, Performance and talent management and the 4th Organisational hierarchies. 
The authors advise on how big change, is not always for the better as may possibly be assumed. 
Where facilitating remote working by technology (Globally) may have an impact on face to face teamworking. Although Work/Life balance is more apparent where work can be carried out at home. The research advises on the introduction of disruptive technologies e.g. replacing human tasks with robotics and the hierarchy impact on Organisational Leadership (evolving). Comparing these with current digital age. Where change is usually seen as beneficial through Digitisation, for safety, less transcription, readable, data sharing as examples of reasons, this paper outlines where change is not always beneficial through the introduction of Technology. Flattening of hierarchies, where more Employees become skilled in knowledge and decision making becomes possible without Leaders. 
· Global introduction by technology and remote working – Teleworking
· Impacts both positive and negative on Leadership 
· Macro-level dimensions of change – structural change[footnoteRef:7] [7:  Schwarzmüller et al., (2018). How Does the Digital Transformation Affect Organizations?] 

The research tells of how this impacts both positively and negatively, where preferences maybe not to travel vs using travel in order to have ‘time away’. Teleworking provides an opportunity to work anytime and anywhere with anyone. The potential impact on family life when homeworking.  ‘Being connected to one’s workplace’. Where an increase in Health and wellbeing visibility and strategies may be required to be put in place to support Colleagues. 
Applying pressure in Leadership roles, where these require transformational input now more than previously Vs the natural orchestrating of Leaders due to the responsibility shift.  Increased autonomy in more Employees. Leadership level changes impacts on Job descriptions and potentially allows for the opening of new Job definitions and roles to be created. The impact on Job specification change across all sectors of Organisation. Leading to an increase in Teambuilding requirements to be considered in the absence of close working and job role change. 

An example tried based upon the literature shared within Ellen S Deutsch Bridging the Gap between Work as Imagined and Work as done for basing the ePCR solution requirements on was;
Work as imagined[footnoteRef:8] An example of this based upon a controllable number of Ambulances and 999 calls being taken throughout a 1 day period. I imagine the process of Ambulance arrival, taking patient into Hospital location, advising Hospital Staff on Patients arrival and condition, treatment given and pointed to the relevant clinical area for required continued treatment.  [8:  Ellen S Deutsch, Editor, Pennsylvania Patient Safety Advisory Medical Director, Pennsylvania Patient Safety Authority. Bridging the Gap between Work-as-Imagined and Work-as Done. Vol.14 No2-June 2017] 

Work as documented Where the process is talked through with users and documented, this will positively offer a baseline to work from, and allows for sharing and communicating across Teams, amends/appendices may need to be made to the documented process to show where improvisation is being carried out to cope with a change in actual life scenarios. Downside, where Users may no longer follow the process as documented for varying reasons e.g. no induction, not aware or not referenced in some time. 
Work as claimed e.g. a Consultant checklist confirming what has been completed on it. 
Work as abstracted Modelling Part turning the documented version into diagram. Visual, such as process flow, indicating which Role carries out which part of the process and where the Patient can go next, options stated under varying 
Work as observed Awareness of process flow as should be heightened and adhered too, as opposed to auto pilot behaviours carried out on an average day. Hawthorne effect potential change for who is observing. 
Work as simulated, this can apply when testing a system or the process for the system design. An example of a system test environment, vs live environment, where the environments are mirrored although test scenarios do not fully replicate the scenarios that may happen in real life (live).

Taken from the process documented by Dr Philip Scott, Introduction to the FITT Framework;
COVID example where processes are forced to flex, e.g. where patient care calls have increased by such a great amount. Where Resources have reduced drastically due to illness/isolation, so not as many AHP to treat an increased patient volume.
How business analysts and software designers can minimize risks, by confirming the user requirement and use case back to the user for the technology, via a test process prior to full dev. Where the BA role will discuss directly with the End User/s once this is replayed via User stories to software dev this can be misconstrued or misinterpreted. Offering a wireframe of the technology to confirm aspects captured with the User. In system solutions, by providing specific fields rather than free text is more likely to ensure the relevant data is being captured linking back to the work process documented, although allowing some flexibility for the work process where this needs to change to allow for potential daily environment changes. 
Key learning is where outside surrounding environments will impact and where this will happen, changes to the process will need to be made. Where technology can flex to support this, is worth looking at. 
Workflow modelling / system usability. No single language. Example Model Railway: can’t carry real patients or a MAP, is not accurate to scale. 
Imperfect models all are inaccurate although some useful. 
AS IS State VS Future State process. Iteration working co design and co development. Workarounds in workflow. If the process flow is not good enough people will stop using it. 
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