Assignment 1 BMDS7001 Peter Cumpstone 2110532
Introduction
A Healthier Wales: our plan for health and social care (Welsh Government, 2018) is a comprehensive policy and framework seeking to address the current situation within Wales, in particular the provision of a joined up and seamless NHS and social care service. Within the document many areas were covered, such as the quadruple aim, transformation programmes and digital and data. This wide-ranging document has become the framework upon which current developments in Wales have been hung. Large sections of the policy were not directly digital but aimed at improving a more joined up health and social care, enabled by digital innovation, current, planned and unknown. 
A Healthier Wales states that providing a more seamless experience to citizens in Wales was required across the whole health and social care sector. When considering seamless patient care, it is important to understand what that would look like for both clinician and recipient’s and their families. 
Clinician – seamless care would mean instant access to all available medical and non-medical notes about a particular patient, in real-time, allowing for an improved clinical decision-making process, utilising the most up to date information available. It would allow for the most efficient delivery in care with regards to only providing what was necessary, such as not repeating a particular measurement or undertaking a procedure if it had only recently been done. Further to the ingestion of information by the individual clinician, it also allows for communication onwards, so when a clinician records information about a patient it is available onwards to other clinicians and people able to access the data, wherever that might be held. Pariser et al. (2019) found the 97.7% of clinicians felt able to access speciality care in a timely manner during a trial of an integrated clinical system.
Citizen – seamless care to a clinician would mean not having to repeat answers to common questions that remain stable and feel assured the clinician presenting in front of them at that moment is aware of what has been done so far in the patient’s history. Not having to undergo unnecessary clinical interventions, such as catheter change or dressing change. Having an ability to enter shared decisions into an individual source means that difficult or emotive decisions, such as ceilings of treatment can be stated once and then communicated via the system to the clinician and not creating repeated emotional distress.
The service improvement to be considered the introduction of the Welsh Community Care Information System (WCCIS) which is named explicitly in A Healthier Wales and highlights the importance of this digital programme in the successful delivery of a joined-up health and social care service. For the policy aim of delivering seamless services and information, which are less complex and better co-ordinated for the individual, the service improvements would be:
1- Creation of a single digital solution suitable for health and social care.
2- Creation of a digital solution capable of transferring data between a variety of users
3- Implementation of the created digital solution and replacing legacy systems
4- Training and upskilling clinicians and administrative teams in order best utilise the new technology
5- Purchasing suitable hardware in order to utilise the created system

Method
Each of these service improvements are incredibly complicated and as highlighted in Wachter (2016) who stated that the National Programme for IT in NHS England failed as it was too centralised, failed to engage properly with trusts and their healthcare professionals and tried to achieve too much too quickly. This assignment seeks to explain how the service improvements were analysed in order to come up with the technological requirements.
Creating a single digital solution has precedent of being difficult, although there have been some successes, but not on a national scale such as is being put forward by this policy. The importance of data being available where needed and when needed is of upmost importance regarding service improvements. Adhering to the policy wording then WCCIS should be able to deliver seamless information and therefore seamless patient care across all known boundaries, such as professional, geographical and NHS to local authority. Even if these first two service improvements can be realised to a satisfactory level, the challenging of implementation across 29 organisations and entering an extremely complicated world of data and a wide-ranging number of individual systems lacking any form of interoperability standards and user experience as demonstrated in the strategic review by Channel 3 (2021). Some of these systems are incredibly niche and specific to a particular service looking after a particular population, so moving away from this to a more open and less specific digital solution will bring about some change management challenges. This is particularly relevant when any potential gains, such as shared notes, are not important to the service in question and they lose a single piece of functionality which is fundamental to their offering, as noted during the discovery phase. The next service improvement identified is the upskilling of clinicians and administrative staff – there are several staff members who remain reticent about using digital solutions and this could provide a challenge to the implementation of any new system, especially if the new system is complicated to use and relies of a level of user understanding in order to achieve the desired outcomes, this is supported by the findings of a meta-synthesis by Butler-Henderson et al. (2020). The final service improvement identified is the purchasing of hardware capable of running the solution and being user friendly for those in the community. If cost is no object, finding a suitable device or mixture of devices remains challenging as each user and use case will differ, with some clinicians requiring a mixture of device capabilities, such as lightweight and touch screen, to attached to multiple screens in order to construct a detailed report using multiple sources. This is highlighted by Gomez (2010) who states that it is easy to overlook hardware needs during an electronic health record (EHR) update.
A series of semi-structured Microsoft Forms were sent out to clinicians, social workers and administrators in order to derive the technical requirements. Data was also used from the recent Welsh Government User and Non-User WCCIS survey system (Oxford Brookes University, 2021) to further understand the functional and non-functional requirements.
Gap Analysis
Utilising the Forbes gap analysis template (Forbes, 2022) a gap analysis of the current state of play was analysed against the policy aim. To complete a useful gap analysis, the current state of play was first examined, including the partial roll out of WCCIS and then compared to what the future needs to look like according to the results of the survey and the policy aim. This comparison allowed the creation of the goals needing to be met by the digital solution.
Options appraisal
An options appraisal was undertaken to establish the direction needed in order to meet the specific requirements of the users and the service improvements identified earlier using the options appraisal workbook by Local Partnerships (2012) framework. This appraisal considered the continued implementation of WCCIS, the creation of a new inhouse developed product or the adoption of a currently used digital solution, the Welsh Clinical Portal (WCP).
Results
Data Collected
As stated previously, questionnaires were sent out to clinicians and administrators to ascertain their requirements and use cases for a digital technological solution to aid the identified service improvements.
The results were strikingly similar to the Welsh Government User and Non-User Survey results from 2021 – there was concern over the current product purchased, specifically the lack of integration with other National and local products, the reliability of the product and the slowness of developments in response to requests for change.
In response to the question, do you require WCCIS to integrate with other National Products? 32 out of 32 respondents replied in the affirmative.
In response to the question, would reliability be something you considered as essential in a clinical system? 32 respondents replied in the affirmative.
In response to the question, would you expect the supplier to be able to respond to requests for change and build the request in a reasonable amount of time be something considered essential for a clinical system? 32 responded in the affirmative.
There were clear themes identified in the responses for both the Welsh Government user surveys and the informal Forms questionnaires. This data allowed a clear recording of the digital technological requirements required for achieving the stated service improvements.
Digital Technology Requirements
While assessing the service improvements identified utilising the data collected as stated above, a list of digital technological requirements was established and a few of the most pertinent are listed below. During a full options appraisal, every technological requirement should be stated clearly and supported by comprehensive users stories in order to put the requirement into context for the developer to understand how the requirement will be used clinically. Using the framework set out in by Sommerville (2016) in their book Software Engineering.
Functional Requirements
1 – A user MUST be able to access all information regarding a specific patient from any location and using any secure device and once located be able to record structured and non-structured data about the individual.
2 – An administrator MUST be able to see all clinical diaries and be able to add/edit/delete appointments and the system should update all systems as soon as practically possible.
3 – All inputted data MUST be attributable to a known user including the date and time the change was made in a clear and obvious manner without requiring specific security privileges.
4 – A user SHOULD be able to manage waiting lists and be able to view the data from any point in time retrospectively.
5 – A user SHOULD be able to add an outcome to a group appointment for all attendees including adding text to each of the records.
Non-Functional Requirements
1 – The system MUST be available for 99% of the day on a rolling basis and downtimes must be planned and reported on by the supplier.
2 – The system MUST adhere to National architecture and any National developments must be implemented into the product as soon as possible to ensure continued interoperability.
3 – The speed of the system MUST be stable even when the maximum numbers of users are in the system concurrently.
Data Collection and Analysis
1 - The system MUST be able to hold and process standardised information from a variety of sources in order to produce reports following a script. 
2 - The production of dashboards to visualise data SHOULD be able to be personalised for the user’s requirements.
Knowledge Management
1 – There MUST be a security permission that allows complete oversight of the system and then lower levels of permission which allow for a view and use of the information held in the system.
Technical Standards
1 – The data MUST be held in such a way that is viewable by all users who have permission to see that data. It must allow the re-utilisation of that data should the user require it.
2 – Structured data SHOULD utilise SNOMED terminology in order to align with other National programmes of work as stated in DHCW Information Design and Standards Development (DHCW, 2022) 
3 – The system MUST align to National standards of technological language, following the Architecture Review by Welsh Government (2019) which stated the direction of travel for all national programmes.
Analysing the gap between current and future offerings
Across Wales there is a mixed economy of digital and paper-based solutions being utilised by health and social care. Following a simple Microsoft Forms questionnaire sent to each of the clinical directors of therapies in Wales, it was established that the average health board therapist had access to 17 independent digital solutions, not including paper notes. There is a distinct lack of engagement and appetite to undertake this challenging piece of work, especially if the status quo appears to be working for individual organisations and often an external factor, such as a piece of software coming to end of life, is the push organisations require to look at the single solution option. This lack of engagement in the future offering is also causing greater difficulties as health users are not sat at the table and so are not part of the user requirement discussions and so often find that their set of requirements have not been considered and the system has moved in a direction not compatible with their business model, further widening the likelihood of uptake. Offering targeted support to onboarding organisations and allowing a more modular approach can be seen to mitigate the potential difficulties identified by a big bang approach to implementation (Kibbe., 2009).
Goals
Setting SMART goals requires the user to consider each goal under the 5 specific headings of Specific, Measurable, Achievable, Relevant and Time-bound. These goals are linked to the service improvements, the gap analysis and the digital technology requirements identified earlier.
Goal 1 – Implementation of a single digital solution implemented across 29 organisations in Wales within the next 6 years, delivering seamless information to the user in order to deliver seamless care to the service user.
Goal 2 – The creation of a Nationally agreed Allied Health Professional Digital Strategy in the next 12 months which sets out the expectations of the Health Boards and local authorities in how they are expected to support the development.
Goal 3 – A reduction in the number of unsatisfactory user surveys from both clinicians and users of services in terms of the delivery of seamless care by the NHS and social care in the community in the 12 months following a go-live in each organisation boundary.
Plan to close existing gaps
1 – Create a nationally agreed Allied Health Professional strategy which states explicitly what is expected of health boards and local authorities and for services to be named where a single digital solution is expected to be used in order to gain the benefits of shared information for clinicians and service users.
2 – Engage with Directors of Therapies and Nursing to truly understand the requirements of their users but also to highlight the benefits realisation offerings of a single national system.
3 – Create a standard that adheres to the technical design standard for services in Wales to ensure that the system is interoperable with other national programmes such as the NDR.
This plan will be the guiding set of principles for any future development and will enable a more successful implementation of a single system in Wales following the outcome of the options appraisal. 
Options Appraisal 
The detailed options appraisal allowed the consideration of the questions, are there better ways to achieve our objectives and are there better uses for the resources available?
Following the technological requirements and the gap analysis, 3 options remained and so these formed the basis of the options appraisal.
1 – Continue the implementation of WCCIS
2 – Adopt WCP for use across health and social care in Wales
3 – Purchase a new customisable off the shelf (COTS) system
Following the Local Government options appraisal handbook (Local Partnerships, 2012) it was established that adopting the WCP for use across health and social care in Wales was the preferred option. The reasons for this outcome were that it met more of the functional and non-functional requirements stated above gained from extensive user and non-user surveys.
WCP already adheres to the National standards found in Wales, in line with the development of the National Data Resource and the Clinical Data Engine. This technical level of interoperability means that large parts of the functional requirements are already met and the non-functional requirements such as expected uptime are consistently monitored and reported on at a National Executive Level. The seamless link with the Welsh Patient Administration System (WPAS) would allow for comprehensive patient management and waiting list management. The adherence to National user interface design would also allow for improved user experience as wherever a clinician or social worker was in Wales, the system interface would be identical and reduce errors and stress (reference for clinical systems causing stress). The ability of WCP to offer security via access to the National Intelligent Audit System (NIAS) would mean that users utilising current sign on processes utilising the NADEX system, would be audited and using the password function act as a sign off process for notes, reducing risk of alteration of notes.
The WCP is built and managed in house by DHCW and is run on an AGILE methodology (Wrike, 2021) with two-week sprints and development reviews making small incremental changes following a robust clinical design and assurance process. By moving to this product, away from WCCIS, the pace of change would be greatly increased as clinical need would be the driver over cost and potential workarounds would be reduced.
Aligning clinical coding language as well as computer coding language, such as Fast Healthcare Interoperability Resources (FHIR) (HL7 International, 2022) or OpenEHR (OpenEHR, 2022) means that persistence of data can be improved, reducing clinical burden across the workforce and reducing transcription errors (Carr, D. 2004). 
In summary, the options appraisal was conclusive in terms of the decision to move forward with adopting WCP as the main digital solution to better enable seamless care across health and social care in Wales. This was in spite of the challenges with onboarding Social Care Wales as the benefits identified in the process far outweighed the negatives in terms of recent reports such as by Health Inspectorate Wales (2022) which stated shared cross professional information was vital and would have prevented a tragedy. According to Sommerville (2016, p. 103-137) imprecision in the requirements specification can lead to disputes between customers and software developers – something that may be reduced with an in-house developed solution.
Discussion
The strategy for this development will need to encompass the specific Healthier Wales policy, the service improvements set out as a target originally and the implementation of the decision to move across to an in-house developed national digital solution.
The high-level overview of the strategy will consider the implication of implementing a single patient record for both health and social care, focussing on the benefits of information standardisation and technical interoperability, in the provision of seamless care to the citizens of Wales. This will include the work needed to map services and understand the complex nature of health and social care and including all the places where services and information overlap.
This strategy will need to be agreed by a number of senior boards, such as Directors of Therapies and Health Care Sciences, Directors of Nursing, Medical Directors, DHCW directors, Social Care Wales and Welsh Government as it will result in large scale projects being closed and potentially large-scale changes of practice. The strategy will need to understand the users represented by these boards. 
The strategy will provide the roadmap for implementation from current status to completion including timescales and roles and responsibilities of those involved. It will state the required programme management team, including programme director and Welsh Government Sponsor. There will be joint senior responsible officers appointed, ideally one from health and one from social care who will act as guardians around decisions and direction of travel.
There will be project board meetings to ensure that the strategy is on target and effective communications are being broadcast to those affected, including citizens.
A business change team will be established across all organisations in order to support the implementation of the strategy, having local knowledge of the governance processes will allow for an improved response to the strategy.
Evaluation will be undertaken on a regular basis and include evaluation of progress against the proposed timescales stated within the strategy. There will also be a need to evaluate the interoperability of the system with other national products, such as the national data resource and the clinical data engine, which will act as the single source of truth for all users of the system. An evaluation of the AGILE project management methodology will be required as onboarding such a large number could potentially overwhelm a development team. There would need to be several project managers covering different aspects of the strategy in order to manage the quantity of requirements.
According to NHS providers website there is a need to demonstrate what has already been done and what the impact has been. This will demonstrate the impact to not only the service, the clinician, but the individual receiving the now seamless care. The setting out of bold goals was the start but now moving forward and iterating as change happens. It is an ongoing process, not a static document.
Professional engagement needs to be at the centre of the strategy as without end users to use the solution, there will be no service improvement supported by the implementation of the strategy regarding a digital solution to aid seamless care.
By deciding to build the product in house, a large part of the procurement process has been avoided, including the invitation to tender and utilising the value for money formula. However, consideration must be given to financing the production of an in-house product, including focussing on collaboration and people. Ensuring solutions are offered to problems faced by clinicians. The system must be data driven and the user experience has to be positive.
The procurement stages are then based on the statement of requirements and be part of an accepted road map for delivery of each aspect of the system, including dates, testing, integration testing and user acceptance testing (UAT).
Once UAT has been signed off and the product moves into production and is available to end users, there must be a mechanism in place to receive feedback, to offer training and to monitor the performance in all areas. DHCW will hold a contract with each of the health boards to provide a national service desk and receive any escalated calls that local service desks are unable to manage.
Being an in-house develop system, the technical architecture will be based upon the future direction of travel for systems within Wales. This means that future interoperability is already considered and will allow for an improved level of seamless care to the clinicians and citizens of Wales.
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