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Executive Summary 

The Welsh Ambulance Service (WAST) can be described as a unique healthcare provider and employer with a national service interacting with all citizens at one time in their life, in one way or another. The service spans emergency and urgent care 24 hours a day, 365 days a year, and interacts with all health boards and health care providers putting WAST in a powerful position to strongly influence patient pathways and care, to streamline the current provisions through multiple avenues. 

The first and current digital strategy, published in November 2020 is a comprehensive vision with principles, missions and phases projecting a journey to embrace change and transform care efficiently, effectively, prudently: -
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There is a strong acknowledgement of the journey being supported or hampered by the people, their needs, wants and requirements, prior to launching any technological change. Unfortunately, this high-level vision, fails to acknowledge an age-old concern, finance. Whilst it can be argued this is beyond the scope of the strategy, this is the biggest threat to all areas of development and change identified within the document.

Despite this oversight, whilst reviewing contemporary strategic documents such as the Intermediate Medium-Term Plan 2022-2025 (WAST 2022) and 2023-2026 (WAST 2023), noted developments since publication is the integration and embedding of digital transformation throughout, targeting areas such as 111 Wales and the Clinical Support Desk to ‘invert the Triangle’ of care, an arguably logical evolution to the foundations set in the Digital strategy. 
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Despite the current economic climate, the Trust is striving to embrace digital transformation acknowledging the benefits of streamlining the service for the patient, but also for the service and the healthcare sector led by the Welsh Government (WAG), quoting the significant strategies, aims and plans detailing the future of the NHS in Wales; whilst building upon the Digital Health and Social Care Strategy for Wales (2015). 

Although not updated since 2020, the overarching themes remain current and applicable to the post pandemic culture of today. The strategy may be described as short-sighted and idealistic in relation to the constant cycle of service improvement, which will require significant investment in teams such as Digital Services and Health Informatics to support proposed developments (Smith 2023).

The current technological status is challenging to clarify. The Trust has a technology foundation due to the services provided from clinical contact centres to communication challenges through the varied terrain of Wales, to the communication and collaborative working of all health service providers and settings. With the advancements in technology, and software, hardware and supporting structures require regular oversight, and updating by a team that itself is limited, potentially delaying, or hampering further advancement as readily as possible. 

Despite these challenges, the Trust is actively progressing on its digital transformation journey with a focus on people, process and data as identified in the Digital Strategy.



Business Drivers 

The Welsh Ambulance service is an unscheduled care NHS service for approximately 3.17 million people who live, work, and visit Wales WAST (2020). The service is unique in that it supports and interacts with all other NHS and private care services throughout Wales. 

The geographical topography provides some interesting challenges to service provision depending on the urgency of the interaction. The terrain varies from mountains to valleys, rural to city, coastal to island to mainland. Each providing unique and challenging weather conditions and logistical challenges.
 
For life-threatening cases, 999 emergency services are available, for non-life-threatening cases, 111 supports and interacts with all Welsh GP OOHs services, and some limited in-hours services, electronically and verbally. 999 callers have 3 avenues of care available to patients: -
· Emergency Medical Service (EMS) for life supporting care and interventions at scene and en route to hospital (Red, Amber 1 and Amber 2 calls) 
· Clinical Support Desk (CSD) triage, where emergency calls are triaged and directed as required if no immediate life-supporting care is required en route. These calls tend to be of high acuity (Amber 1, Amber2, Green 2 calls).
· 111 is a telephone triage service for health and social care directing the Welsh public, to the most appropriate care pathway. 111 also supports with low priority 999 calls (Green 3 calls) that are deemed not obviously life-threatening, although the service will occasionally, triage Green 2 and Amber 2 calls if demand on the 999 service is escalated. 
Both CSD and 111 can refer callers back into the 999-emergency vehicle route as and when required. For the purposes of this work, the author will primarily focus on 111 due to the size and complexity of the service overall, whilst acknowledging both services are incorporated in the Digital Strategy and are integral to efficient, effective patient care.

WAST (2022, 2023) aims to ‘invert the triangle’ with an ambition to provide patients with the right advice and care, in the right place, every time, investing in staff well-being, support and education, redirecting the pressures on the wider NHS safely and appropriately, whilst empowering the health and wellbeing of the Welsh public.
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111 Wales is a bi-lingual service offering health care advice and access to services via telephone or digital means. The service hosts a website offering self-care guides and an access to a services database, the Directory of Services (DoS). The Health Information team manage non-symptomatic health enquiries through telephone or email received from the public, and complete short term urgent updates to the DoS. 

The clinical teams are comprised of non-professional call handlers accepting and directing emergency calls to 999, Accident and Emergency Departments or for clinician triage as required, utilising digital software (CAS) that prioritises calls safely and efficiently. The clinicians are experienced nurses and paramedics who also utilise CAS to safely assess and empower patients with self-care or interim advice until other appropriate health professionals interact with the patient to support health and well-being, if required.

WAST (2022) identified several key digital priorities defined for the Gateway to Care services (CSD and 111): -
· 111 press 2 service for urgent mental health support
· A new clinical triage tool for 111 and GP OOHs services pan Wales, SALUS
· A new clinical triage tool for CSD, (ECNS)
· New standards to improve productivity, improved call answering and return call times (data analytics).
· Improve the ‘digital first’ offer for the public.


Technology and Digital Transformation

Due to the Organisation identifying two specialist areas, 999 and 111 within Wales, this work will focus, primarily on the one area of the Trust, NHS 111 Wales. As with the whole service, this area is currently undergoing numerous changes that have accelerated in the last 2-5 years, with deadlines for some expiring shortly and new projects underway.

Core Operational Systems
The core operational systems in 111 Wales are primarily the systems that are utilised daily. For instance, the communications system that incorporates both hardware and software, the computer aided decision systems (CAS) utilised by the ‘front-line’ staff as defined earlier; and the database packages that are mounted / accessed via SharePoint, the Intranet, and the Internet, the staff management packages and the resourcing packages. Some of these systems are unique to 111 Wales, separated from United Kingdom (UK) systems with limited inter-connectivity; for instance, Welsh systems do not communicate with English systems with information on one system not easily / readily shared with Welsh systems. 
Some systems are universal to healthcare or public sector bodies, such as ESR, the human resources application to support a multitude of functions such as staff information, education, and absence monitoring, linking in with financial services and systems as required, for instance, payroll systems.
The acquisition / utilisation of Microsoft 365 (Mehta et al 2020, Microsoft 2020) has enabled a new platform for the Intranet to host pages that can provide key links to commonly utilised software, required to support all staff in the daily performance of their roles. This includes patient support, triage and advice, and staff support and staff management. Key Organisational information is shared with pages restricted access based on status, public or staff member, roles, or professional requirements such as Continuous Professional Development (CPD) or education and the Directory of Services (DOS) which the Health Boards feed into to support patient advice and wider service availabilities that vary depending on the Health Board.
The communications software is primarily the telecoms hardware and the software that supports it. This is provided by a 3rd party independent supplier. An independent project is currently underway attempting to identify the shortfalls and what is required to support communication during the Operational day to support and enhance service provision.
The computer aided decision software (CAS) is reported to be safe, however, a number of ‘coaching tips’ or addendums are published on SharePoint and via email, to support shortfalls in the system. A project is due to complete in November of this year, with a replacement for the current software that is reported to be more adaptable, and universally available to stakeholders of 111 Wales, such as GP OOHs, and Health Boards, in accordance with the WAG once for Wales ethos (WAG 2015). The access rights of the user for the replacement system, will define who has access to incorporated collaborative systems such as Welsh Demographic service (WDS), Welsh Clinical Portal (WCP) or the Individual Health Record (IHR), very similar to WCP. Each of these packages are accessible individually, within Information Governance guidelines or as clinically indicated. 
Rostering systems can also be deemed a core system enabling monitoring and supporting the management of staff on a daily, weekly, monthly basis, as required. Two systems across the Trust are currently in use, although one system is reported to be favoured and due to expand to all appropriate sectors of the Trust in due course, reducing costs and expanding functionalities for those on the less capable system.

Infrastructure
The Trust has approximately 120 sites with approximately 90 ambulance stations pan Wales (ICT WAST 2023). 111 Wales is a virtual call centre with three main call centres and 4 subsidiaries of various sizes with a potential 5th virtual centre of Homeworkers. Each substantial site has a router provided by British Telecoms (BT) connecting to the secure, public-sector network for Wales (PSBA), the private ICT WAN or Information and Communications Technology Wide Area Network (PSBA 2023) funded by Welsh Government as defined in the with Wales Digital Strategy (WAG 2015). 
The position of servers falls into both a core system and Infrastructure. There are approximately 7 hardware servers pan Wales which are sub divided into approximately 150 virtual servers storing the big data generated day to day. The servers have back-ups to safeguard sensitive information from user errors and hardware failures. 

Interoperability
Historically, 111 Wales has systems that have required ‘a patch’ to enable one system to communicate with another creating an instability that has failed on several occasions, usually after one or other system has been updated. An example would be the CAS system. The current CAS is a mature system that is expensive to update, has poor resilience in event of updates or system crashes where staff must revert to ‘paper-copies’ in the event of an offline period; this is a very cumbersome process hampering service provision. More modern systems have required patching or adjusting to enable them to share essential information such as ambulance controls patient management system, (CASDS) or the Health Boards and GP OOHs system, Adastra. A new CAS is being constructed to enable a wider application across 111 Wales, the HBs and GP OOHs services for a smoother transition of calls between health sectors, with a secondary back up system to ensure resilience in event of system updates and reducing the risk of incompatibility issues that exist today. The new system is due to launch end of 2023.
At present, alternative systems are available with a separate login, an issue the new CAS is proposed to negate. This will incorporate, the Patient Demographic service (WDS), and the Welsh Clinical Portal (WCP), both of which can be essential to aid in the management of patient records and care if deemed clinically essential.

Information Standards
Information standards are governed by Welsh and British legislation, for instance, the UK Data Protection Act 2018, All Wales Information Governance Policy (WAG 2021), with ITK, the Interoperability Toolkit, all CAS developers must follow.
 All staff are required to complete several mandatory training courses through ESR and identified stakeholders as required by Organisations, and dependant on the health care sector workers role.

Data analytics capabilities
Data analytics is undergoing development. Several 3rd party companies support 111 Wales with data analytics, from PowerBI, Comstice, Qliksense, Report Manager and ESR. Automation of data analytics remains in its infancy in 111 Wales, although is developing with the aid of the Digital Services Team and Health Informatics Team and a 3rd party developer, all with significant workloads resulting in considerable planning and specific guidance required to meet deadlines.



Digital strategy
The digital transformation strategy is embedded within the IMTP, Intermediate Medium-Term Plan (WAST 2022, WAST 2023) reviewed annually with Welsh Government oversight and the Digital Strategy (WAST 2020), recently audited, and deemed contemporary to this current fiscal era (Smith 2023). Both documents clearly state an aim to support the right care in the right place, wherever and whenever it is needed whilst enabling patients access to services when required, empowering both patients and staff with a duty of care to stay as healthy as they can, echoing the Welsh Assembly Governments (WAG) plan for a healthier Wales (WAG 2021a). For the Organisation, this includes collaborative working, developing automated services and improving data analysis and reporting, to provide an evidence-based grounding for identifying and planning further development.







Strategic Analysis

The Digital strategy was first published in 2020 (WAST 2020) to identify a pathway to transform care delivery in Wales as identified in the IMTP (2023): - 
‘to provide the right care and advice, in the right place, every time by delivering quality driven, clinically led and value focussed services.’
The Digital Strategy presents a high-level vision in a colourful brochure, a pathway to support the provision of exceptional patient care supported by digital transformation when appropriate. An acknowledgement that a digital solution needs to be kept accessible for all users, regardless of knowledge, skill, or economic standing, regardless of route into the service, via 999 or 111 (WAST 2020).

Both the IMTP (WAST 2022, 2023) and the Digital Strategy (WAST 2020), acknowledge the role of multiple agencies such as the Health Boards, who provide the GP OOHs services. 111 Wales is intrinsically linked with the OOHs services front ending the calls into service and triaging a large proportion. 

To evaluate the strategy, Weihrich (1982) published a seminal paper, TOWS matrix; today referred to as a SWOT analysis, to identify the strengths, weaknesses, opportunities, and threats, to enable a situational analysis. 

Weihrich explored the definition of a strategy, noting this can be as complex as to include a general program of objectives, the changes required, the resources and policies interlinked, or as simple as, an outcome is not defined, to enable an evaluation of the current situation. WASTs Digital Strategy accomplishes this (WAST 2020), providing a direction, with generalised goals and aims, referencing multiple Government and Organisational policies and documents, without an concrete outcome, it provides the Trust with a journey, a direction in which digital transformation needs to consider and evolve. 

Weihrich (1982) proposed the matrix is used to aid with external threats and opportunities whilst considering weaknesses and strengths internal to the Trust. Weihrich goes onto propose incorporating several areas, areas that strongly echo the PESTLE analysis headings, when considering Threats and Opportunities.

A PESTLE analysis examines the external environment of an organisation, the macro environmental factors to strategically review an Organisational influence (CIPD 2023, Mirabelli 2022). The PESTLE identifies 4-7 categories of macroeconomic variables depending on the acronym used. Political, Economic, Sociological, Technological, Legal, Environmental, and occasionally, ethical aspects, are considered depending on the subject for evaluation (Marmol, Feys, and Probert 2015), essentially the potential significant factors in need of careful consideration to identify potential challenges to success.  Marmol, Feys and Probert (2015) identify a PESTLE analysis is best placed to identify unavoidable external changes that can have a significant impact on the Trust, whilst remaining generalised to the arena of the project or Organisation of application.
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Due to the nature of the business of WAST and 111, identifying internal and external factors can be a challenge, with the many components falling into both internal and external factors, for instance, Wales is a small country of 3.1 million people residing in 8,000 square miles of variable terrain, from cities to  isolated mountains or valleys; divided into 7 local health boards funding hospitals, GP OOHs services, pharmacies, and numerous other health care related services. WAST and 111 Wales are a national service that transcends health board boundaries, referring callers to the right service closest to postcode, as required. Services in one health board can vary significantly from those in another. This can be factored as a threat, enabling opportunities for a digital solution through collaborative working to maintain a database of services. The 111 Wales staff work nationally across 8 sites pan Wales, in call centres or from private, secure areas, enabling more calls to be answered to a vulnerable public, whilst acknowledging limited local geographical knowledge can be a weakness when a South Walean refers a North Walean to a physiotherapist for instance; and vice versa. 
For the PESTLE analysis, the following 6 categories have been considered: - 
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Each aspect of PESTLE has been allocated components that are then identified as factors - strength, weakness, opportunity, or threat. Some components can be considered as more than one factor. The fourth column relates to the subjective perceived score out of 10 as to how the Digital Strategy considers challenges identified. Some of the challenges scored as a 0 as not considered or post-dates the digital strategy, inverting the triangle for instance is a strategic aim introduced in 2022 (WAG 2022). It can be argued whilst the Brexit referendum completed in 2016, the UK did not withdraw from the European Union until January 2020 (Wiki 2023), implying the full impact of Brexit may have yet to have been realised, although certainly forecast prior to the Digital Strategy being published in November 2020 (WAST 2020). Equally, the Pandemic is referred within the strategy, however the resultant austerity that followed, was perhaps overshadowed by the then perceived threat to life that was feared in the early days of the outbreak (WHO 2020).

Although comprehensive, the strategy does not consider the governance relating to the professionals employed by the Trust – a weakness. It can be argued, these guidelines will have a minimal impact on the staff associated with Professional bodies, whilst the guidelines and laws relating to information governance and data security are universal to all, with professional regulators liable to the same rules and regulations.   

A strength of the strategy acknowledges the multiple Government and WAST guidelines, policies and papers that impact on the national services provided, which are simplified into graphics to present complex layers of analogous aims throughout the document. 

The strategy identifies a focus on people, process, technology, and data, noting investment is required to streamline services and reduce waste. Each of these areas can present as a strength, a weakness, an opportunity, and a threat, also crossing all boundaries of PESTLE in one form or another. The strategy does differentiate people into staff (internal) and public (external) with a summary of some of the challenges identified, from literacy and education to the virtual presentations.

To a large degree, the strategy is future-proofed for a period, being high-level, asking what the questions are as opposed to producing specific answers or directions, acknowledging a shifting landscape with new technology, the strategy prepares the Trust for an expanding industry that continues to develop rapidly. The key areas of development remain an outstanding field for today’s service, although some foundational, progressive work in automation, robotics and data analytics has commenced.

Gaps in the strategy are difficult to identify without cross referencing other documents and interviews with Digital, IT or Board level members. It can be argued, gaps in the strategy, are a weakness of the Trust, and of the fields of the evaluation tools utilised. For instance, Smith (2023) identified the Digital team is compact with limited manpower to focus on maintenance or monitoring of products, tools, and systems. Automated systems are in place to monitor the health of programmes, however, there is limited or minimal development of those systems already in place (Smith 2023), currently a failing that is recommended within the strategy. Interestingly, the strategy proposes use of well-defined cycles to continually review changes delivered noting successful technological companies employ the same process.

Similarly, the strategy is proposed to be reviewed annually. Due to the Pandemic and service demands and pressures, this had been delayed until 2022 (Smith 2023), although identified to continue to remain relevant, a strength of being a such a high-level vision. 

Financial constraints may be identified as a failing or gap within the strategy. It is identified savings can be made through reducing waste, however, it does not account for the financial impact of purchasing, developing, employing the right people for the right role to maintain, develop and expand the service. The strategy encourages investing and investment in multiple areas such as people, data and intelligent information, while financing may appear to be too specific or low-level for this document, with post-Brexit, post-Pandemic austerity, the current cost of living crisis, together with reported resource paucity with current World events such as environmental disasters and War, this can be considered a significant threat to the success of the strategy. 

As a first draft of a digital strategy, and considering the recent internal review reported by Smith (2023), it can be acknowledged that the visionary strategy does provide a general program of objectives, with the changes required, and the resources and policies interlinked that define a strategy (Weihrich 1982).
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