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Introduction 

The Welsh Ambulance Services University NHS Trust (WAST) serves the population of Wales with unplanned urgent and emergency care, delivered through its Emergency Medical Service (EMS) and Remote Integrated Care Service. Staff based at clinical call centres answer over half a million calls a year made to 999 and 111, and triage patients to direct them to right care and advice (About Us - Welsh Ambulance Services University NHS Trust, 2026). The Remote Integrated Care Service enables call handlers, paramedics and nurses to remotely assess patients and when appropriate refer them to community-based services including primary care, urgent dental services, urgent primary care centres, and referral pathways for specific conditions (NHS 111 Wales - About Us : What is NHS 111 Wales?, 2026). Being able to direct patients to these services means that ambulances aren’t unnecessarily sent to patients who don’t have an acute clinical need and who don’t require conveyance by ambulance to hospital, ambulances can then be sent to the most critically ill patients as fast as possible giving them the best chance of survival and positive outcomes (Transforming Our Clinical Model - Welsh Ambulance Services University NHS Trust, 2026). 
The Directory of Services (DoS) is an internal database which staff use to search for appropriate community services to signpost and refer patients to. The directory consists of over 3000 records and details contact information, referral criteria and services available (WAST, 2026). Currently the DoS is a static database and doesn’t have real time data integration with the services that it lists. Being able to find an appropriate and available service through the DoS means that a patient can access the right care in the right place, relieving the pressure on ambulances and hospital emergency departments. 
[image: ]Currently when staff search for a service, they input the patient’s postcode or locality, select a service type to search and apply appropriate filters as shown in Figure 1 below:Figure 1 Screenshot of the Directory of Services search function - http://rt4zasrvhiweb02.cymru.nhs.uk/DOS/Search


The search results will display ranked in order of distance to the patient’s postcode, filters can be applied to narrow down the search results, but the physically nearest service will always be listed first, this may not always be the most suitable service, which can cause problems when trying to refer patients. For example, if directing a patient to a Minor Injury Unit (MIU), DoS is unable to inform the user which services are busiest and if travelling further means they would be seen quicker. It also cannot inform users on the search results page what specific conditions can be seen at the MIU or the service opening times, and it does not rank search results against these criterions. Users must manually check individual records to ascertain which service to direct the patient to, they may need to check several different records which is a time-consuming manual process. This process of searching for a suitable MIU service on DoS is displayed in the workflow in Figure 2:
[image: ]Figure 2 Process of flow diagram of searching for a suitable service on the Directory of Services


The specific improvement plans’ aims focuses on users searching within the hospital service type and how these search results are ranked; developing the DoS to incorporate in the search results ranking system if the service is currently open and including symptoms in the initial search which would then be matched in the ranking of the results. The top result should be a service that is currently open and is able to see the specific need of the patient such as a limb injury that would need a service that can offer x-rays.
Improving the way searches are carried out, by being able to search by symptom and improving how search results are ordered and categorised would benefit users and assist them in directing the patient to the best service for their needs, getting this right the first time means the patient access the correct care and doesn’t need to recontact the service. This will remove the loop displayed in Figure 2 of having to recheck records to check opening times and suitability and will streamline the process. The aim of this work is to make it quicker and easier for staff to direct patients to the most suitable service for their needs, improving the patient journey and their outcomes.
Methodology 

To improve the identified problem with the DoS the following changes would be made; search criteria to include a list of selectable conditions and the ranking of search results no longer based as closest result listed first, this would be changed to create a system that recognises opening times and conditions selected in the search criteria, adapting the DoS from being a static directory to a dynamic decision support tool.
To carry out these improvements a hybrid approach that includes project management using the PRINCE2 methodology alongside Quality Improvement techniques, specifically Plan-Do-Study-Act (PDSA) cycles. Using a project management approach means a project board will be in control of the budget, scope and will make the overall decisions regarding going live with the improvements. Having this structure in place supports the organisational aims and enhances governance and operational efficiency (Cristina et al., 2024). This will be balanced alongside the PDSA cycles where the technical and clinical decisions will be made more flexibly. This hybrid approach addresses a common problem with IT adoption projects in healthcare, that a completely top-down authority level is not successful and that frontline users need to be directly involved in the process and developments (Wachter, 2016).
Quality Improvement focuses on making incremental improvements in an iterative approach, this allows for making small changes to processes that can then be reviewed and following evaluation further improved (Health Foundation, 2021). The PDSA cycle is originally from industry, it has been successfully utilised in healthcare, teams work through the four stages of the cycle to identify, carry out, evaluate and adapt changes made (Christoff, 2018). The repeated cycles allow for small changes to be made and tested quickly to evaluate their success, learning from a completed cycle can be applied to the next cycle to see further benefits realised (Bugnitz and Sandberg, 2025). 
PDSA cycles are recommended by the National Institute for Health and Care Excellence (NICE) as a way of introducing their guidance into clinical practice (Practical steps to improving services using NICE guidance, 2026). PDSA cycles have been demonstrated as being effective across various healthcare settings, they were used to demonstrate the potential benefits of the Pacesetters Programme, which aimed to reduce health inequalities across the NHS, through the model changes were tested and implemented in different case studies, the programme identified the importance of team and user engagement with the model and how this can lead to innovations being successful adopted (Moule, Evans and Pollard, 2013).
As small changes are made to searching and ranking systems, PDSA cycles will be well suited to the proposed developments. They will be used to break down each individual change and measure its impact before starting the next iteration of developments. Measuring the changes in PDSA cycles can be difficult and it’s essential to have baseline key performance indicators established during the ‘Plan’ stage (Dixon-Woods, McNicol and Martin, 2012). There will be two key performance indicators used, firstly a ‘Time to referral’ measure, starting a timer when the user opens DoS to start a search and finishing when the referral has been made. The second will the number of records checked to reach referral, this will need to be recorded by users before and then during the pilot phase and documented through use of an MS form. This data will be reviewed in the ‘Study’ stage to determine if the change is an improvement.
The first PDSA cycle will include the following stages: the ‘Plan’ stage will establish which improvement will be focused on, this will initially be the hospital service type, prioritising MIUs that have an x-ray department. The ‘Do’ stage will consist of a pilot testing period of 24 hours. Key performance indicators and qualitative feedback from interviews with users during the pilot will be evaluated in the ‘Study’ phase to establish if time was saved and if the search mechanism was an improvement. Stress testing of the DoS will also be carried out to review the technical risk of the systems performance slowing due to the additional features. Each ‘Study’ phase will include a clinical safety review of all patients that were referred to services during the pilot. This is to ensure that there have been no inappropriate referrals from the updated matching logic, for example a patient that has stroke symptoms needs to be seen at an Accident & Emergency department and the DoS search should not be displaying an MIU as an appropriate service. This information will feed into the ‘Act’ stage when deciding whether to continue with the change and lead into a new ‘Plan’ stage of the next development. If patient safety issues have been highlighted in the ‘Study’ phase, then the ‘Act’ phase will mark the search change as having failed and revert to the previous iteration to mitigate this risk. 
This PDSA cycle is displayed in Figure 3:
Prioritise hospital service types for MIUs with x-rays
Carry out a pilot test phase for 24 hours.
Review user feedback and time of search data set
Identify any patient safety concerns and next testing cycle
Figure 3 - First PDSA cycle of DoS search improvements

Discussion 

Risks and Mitigation
The following risks of the successful implementation of the improvement initiative have been identified, alongside mitigation actions to manage them.
Users may find the new search mechanisms confusing and not understand the new ranking system of results, this could be from insufficient knowledge due to ineffective training. The impact of this risk would be that users are unable to direct patients to the most suitable service, impacting patients and the care they receive. Lack of understanding may also lead to users being unwilling to use the new search system and continuing to experience the loop identified in Figure 2. To mitigate these risks sufficient training and user testing needs to be planned as part of the project plan, including accessible training materials, structured sessions and drop-in support. Users will also be involved in the testing process before going live so they are able to give their feedback and identify any areas that are confusing or need further improvement.
Risks are present to the data in the DoS, new properties and criteria will be added to individual records manually. This presents a risk of inconsistent or missing properties being added, the ranking system being inconsistent and compatibility between the new search logic and existing records may arise. Risks to the quality of the data used to search will directly impact the search results, if services are returned and ranked highly on the search results that are inappropriate this will cause delays finding a service and impact the user and patient experience. Ensuring that new properties and search criteria are controlled and standardised will help to mitigate this risk. Manual processes present a further risk of human error; this can be counteracted with clear review checks and processes during the development. Additional criteria should be added to records in a multi-disciplinary team approach so that it is done consistently and criteria aren’t missed from records.
There are existing issues with the system performance of the DoS and the speed with which searches are carried out, adding additional mechanisms, ranking logic and search criteria risk exacerbating this issue and causing further system delays. If this risk were realised it would mean searches taking longer than they already do, having a negative impact increasing user work time and not meeting the aim of quicker and easier searches. This will be assessed and mitigated during the ‘Study’ phase of the PDSA cycles, stress testing will be used to evaluate the systems’ performance. 
Currently there is no existing baseline data for how long a search takes and the impact this has on users and the patients they are referring to services. Without this starting data there is a risk that the improvements from the changes will not be identified with supporting evidence. To mitigate this time must be given to capturing data before starting improvements, this can be in the form of qualitative data from user experiences as well as working alongside the Health Informatics team to develop a dataset that captures the search time length and how many records are checked before selecting a service for referral. This data would then need to be incorporated into dashboards which can be used throughout the project to show improvements and benefits realised. Having this data will impact the future developments and improvements that can be made to the DoS, specifically as evidence towards extending the search criteria and ranking system across additional service types.
The risks have been summarised in Table 1, including the impact and likelihood of the risks:

Table 1 - Risk register including description, mitigation summary, impact and likelihood
	Category

	Risk description
	Mitigation
	Impact 
	Likelihood

	User 
	Lack of knowledge
Insufficient training
Reluctance to use
Cause confusion
	Sufficient training
User testing
Training materials
Drop-in sessions
	Medium
	Medium

	Data
	Missing properties
Inconsistent search logic
Manual updates
	Standardised properties
Review checks
MDT involvement
	Medium
	Medium

	System
	Slow system performance
	Stress testing
Caching
Asynchronous loading
	High
	Medium

	Benefits
	Difficulties identifying benefits without baseline date
	Qualitive user feedback
Search time dataset
Number of records checked dataset
	Medium
	Low



Improvements
There are future improvements which could be introduced following the successful adoption and evaluation of these changes. The improvements made to the search functionality could be introduced to other service types within the DoS, for example when searching for sexual health services additional symptom terms to search by can be included to assist in prioritising search results and ensuring that a suitable service for the patient is found quickly, improving both the user experience and patient experience. Incorporating opening times into the ranking of search results could be beneficial across many different service types on the DoS. A particular example of this is when searching for pharmacies, due to variance with pharmacy opening hours which include lunchtime closures, additional hours during evenings and weekends and bank holidays, being able to specify that a pharmacy needs to be open now or for a specific time period would improve the quality of search results and patients would be directed to a pharmacy that is open and able to meet their needs. 
The current improvements will initially be made to the DoS, which is used internally by WAST staff, the NHS 111 Wales website which is accessed by members of the public pulls its “Services Near You” information directly from the DoS and is a replication of the records excluding information that is not available for the public. The opportunity exists to replicate the improved search functionality and ranking system of records on to the public site for members of the public to use, this would improve their experience of the NHS 111 Wales website and assist users in finding a suitable service without having to contact the 111 service via telephone. Moving the demand from the public away from the telephony service of 111 and to its website-based services has financial and operational benefits for WAST. 
Digital Health Care Wales (DHCW) currently display information regarding the live wait times in accident and emergency departments and minor injury units across Wales to empower patients to make an informed decision about where to attend (My A&E Live - NHS Wales Accident and Emergency Departments, 2026). There is no integration with this data and the DoS, the ranking system of services could be further improved if this data was fed into the DoS. For example, if DoS knew that a specific minor injury unit was experiencing high demands and long waiting times compared to a nearby unit, it could incorporate this into the service rankings and display the minor injury unit with lower demands as a more appropriate service. This would enable users to direct patients to a service where they will be seen quicker, this improves the patient's care, and spreads demand out across services rather than overwhelming one specific service.
Figure 4 shows the improvements made to the workflow process for the imagined future state of DoS searches, detailing the criteria checked by the DoS before returning results shows the improvements to the user experience and the removal of the previous checking loop in Figure 2. 
[image: ]Stakeholder EngagementFigure 4 Figure 4 - Workflow diagram for the future "To-Be" process

Effective stakeholder engagement and management is a key consideration and will strongly influence the success of the proposed improvements (Newlands et al., 2024). Identifying and engaging appropriately with stakeholders from the start of a project to gain their insights, opinions and ideas can positively influence the project progress and success (Hyseni et al., 2018).To start the analysis of stakeholders the following mapping was carried out to identify who the stakeholders are and what different interests they hold in the project, as displayed in Table 2:
Table 2: Stakeholder analysis identifying specific stakeholders and their interests
	Stakeholder
	Interests

	
	Budget
	Strategy
	Usability
	Performance
	Training
	Process Changes
	Effect on current tasks
	Reliability

	DOS development team
	X
	X
	X
	X
	X
	X
	X
	X

	Trade Union Partners
	X
	 
	X
	X
	X
	X
	 
	X

	Users (Call Handlers/Clinicians)
	 
	 
	X
	X
	X
	X
	 
	X

	Operational Managers
	X
	X
	 
	X
	 
	X
	X
	X

	Health Informatics Team
	X
	X
	X
	X
	 
	 
	X
	X

	External Service Managers
	 
	X
	 
	X
	 
	X
	X
	X

	Training Department
	 
	 
	X
	 
	X
	X
	 
	X

	Clinical Team
	 
	X
	X
	X
	X
	X
	 
	 



A Power-Interest Matrix was produced to further determine the management approach to individual stakeholders and the level of communication required throughout the project. This is displayed in Figure 3:Power
Interest
Keep Satisfied
Manage Closely
Monitor
Keep Informed
Stakeholders
1. DOS development team
2. Trade Union Partners
3. Users
4. Operational Managers
5. Health Informatics Team
6. External Service Managers
7. Training Department
8. Clinical Team
LOW
LOW
HIGH
HIGH
1
2
3
4
5
6
7
8
Figure 6 Stakeholder Power-Interest Matrix


Table 3 displays the planned communication methods for the four separate stakeholder groups identified in the power-interest matrix. Due to outcomes of the matrix different approaches are needed for the groups to ensure that they remain involved and interested in the project.
Table 3 Stakeholder communication plan
	Group

	Method
	Message
	Frequency


	Manage Closely
	Written overview sent via email
	Progress updates
	Twice weekly

	
	
	Issues/Risks
	

	
	
	Planned actions
	

	
	
	Upcoming activities
	

	Keep Satisfied
	Newsletter sent via email
	Progress updates
	Weekly

	
	
	Planned actions
	

	Keep Informed
	Newsletter sent via email
	Progress updates
	Monthly

	
	
	Positive stories
	

	
	
	Planned actions
	

	Monitor
	Written overview sent via email
	Progress updates
	Monthly

	
	
	Planned actions
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