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Enhancing Health and Wellbeing Using Digital Skills (BMDS7001) - Digital strategy development
How an outpatient room booking application can help achieve a Welsh Government policy goal
Introduction
A healthier Wales: Our plan for health and social care (AHW) is a strategy published by the Welsh Government in June 2018, which was commissioned following a parliamentary review (Welsh Government, 2018, p. 1). The strategy’s aim was to introduce a greater emphasis on keeping people healthy, compared to a traditional approach of treating people when they become unwell (Welsh Government, 2018, p. 1). Therefore, shifting the plan to a long-term vision of a comprehensive system methodology to health, focusing on preventing illness (Welsh Government, 2018, p. 3).
A component of AHW is digital and data (D&D). The parliamentary review identified digital as a key enabler for change (Welsh Government, 2018, p. 24). A digital approach can produce greater cost effectiveness and sustainability. It can improve value and quality of health services (Welsh Government, 2018, p. 24). Digital is essential to sharing information easily and quickly (Welsh Government, 2018, p. 25). Innovative technologies can allow for transformation, by authorising a quicker change to new ways of working, while continuing to meet standards of quality and safety (Welsh Government, 2018, p. 25).
A goal of D&D is the capture of more information. With a greater data set, the information can better prioritise services (Welsh Government, 2018, p. 24). Additional information allows for a richer picture of quality and value (Welsh Government, 2018, p. 24). This approach is essential for guaranteeing the appropriate clinical care. With focus on the correct care at the correct time (Welsh Government, 2018, p. 24). The decisions being made on up-to-date data and information shared across systems (Welsh Government, 2018, p. 25). These include an openness to digital solutions from the outside world, granting a more agile approach to emerging technologies (Welsh Government, 2018, p. 26). This permits modelling to occur and ensuring better predictions on demand for services in health and social care (Welsh Government, 2018, p. 24).
Implementing a digital room booking system fits the Welsh Government’s goal of using data to better prioritise services. The current ways of working do not suit the Welsh Government’s objectives of providing appropriate clinical care (Welsh Government, 2018, p. 24). The current system within Cardiff and Vale University Health Board (C&VUHB) for the procurement of an outpatient room is solely in the hands of the sister in charge of the clinical area.
C&VUHB decide room allocation on a first come first serve approach. With room booking data being kept either on personal spreadsheets or handwritten documentation.

C&VUHB are unaware of how effective outpatient areas are being utilised. However, a 2021 limited audit undertaken by C&VUHB’s service improvement team emphasised the irregular usage of numerous outpatient rooms. Some areas are seeing under 50% of the patients expected.
A digital booking system would allow for data to be collected on a multitude of areas regarding outpatients. This would include the demand for services, rooms booked and efficiency of room usage. By capturing this data there will be a clearer understanding of utilisation for outpatients and allow for better decision making. This will permit the introduction of modelling to be used, ensuring a greater outpatient rooms usage efficiency. While achieving the goal of D&D set by the Welsh Government (2018, p. 24).
At present, there is not enough data to evaluate room usage for permanent activity across C&VUHB, so it is harder to look to remove a service that is significantly underutilising outpatient rooms. Introducing an outpatient room booking application (ORBA) will allow for rooms to be used to their full capacity and help achieve the Welsh Government goal. The new ORBA will incorporate the 6:4:2 model of room booking. The 6:4:2 model requires the clinician to confirm the usage of the outpatient room six weeks prior to the clinic date. This gives the option for the service to backfill the room if made available until four weeks prior. If the service decline to backfill, the room is available for other services to bid for the room, until two weeks prior to the date. By exception only are requests agreed if under two weeks.
Limited resources mean there is a need for new principles of usage (POU) for outpatients (Welsh Government, 2021, p. 25). This will enable for ORBA to align with Welsh Government’s (2018, p. 24) goal of correct care at the correct time. Ensuring the continued availability of vital resources for the patients most in need (Ahmed, Nasiri and Zayed, 2021 p. 10).
Agreed POU set through robust clinical validation (Topol, 2019, p. 6), will facilitate an algorithm to be written into the ORBA’s program to prioritise the requests. Reducing the need for human intervention.
By executing agreed POU for room allocation, it will improve the quality of room usage. The new prioritisation tool will help to ensure that clinicians use the outpatient rooms for best practice. The goal through these interventions is to achieve over 75% for room utilisation by the end of financial year 2022/2023. With an increase to 90% in the subsequent years. Leaving a 10% discrepancy for issues such as last-minute sickness.
Agreed POU permit for a transparent clinical led approach that aligns with C&VUHB’s priorities (Cardiff and Vale University Health Board, 2015, p. 29). A new prioritisation method with agreed POU at its core will enable for a focus on the correct care at the correct time for patients (Welsh Government, 2018, p. 24).


Method
Digital technology requirements
To define the digital technology requirements for the ORBA, the project held stakeholder engagement. This engagement captured user stories of clinicians, service managers, nurses and administration staff. Giving an opportunity for an acceptance criterion to be assembled for the ORBA. Deciding the must have and the nice to have features. This process helped to define the to-be process. Along with the collection of the digital technology requirements.
It is possible to break the requirements of any software system into two main categories. These are functional and non-functional (Dabbagh, 2014, p. 1). Functionality is how the system works, with non-functionality being how good the system works (Dabbagh, 2014, p. 1). It is imperative that both receive the same care and attention. As achieving both is crucial to the success of a new digital product (Dabbagh, 2014, p. 1). 
As part of this application, it will capture new data. At present, no data is being collected on room allocation or utilisation. The project separated the data to be recorded in two separate fields. The two fields are: room request details and room utilisation.
This data will form the basis of the data structures. A data structure is a standard way of capturing data and accessing in an effective order (Saha and Shukla, 2019, p. 4). The data structure organises the data’s values, connections, and the functions to answer enquiries on that data (Saha and Shukla, 2019, p. 4).
Gap analysis
The project undertook a gap analysis to discover the issues in achieving the digital solution. A gap analysis is a technique that can observe the comparisons and variances between the two set parameters (Siagian and Ayuningtyas, 2019 p. 2). For a company, it helps compare its current state to its expected state (Leonard and Bottorff, 2020). This allows for any gaps to be outlined and a company to create a strategy to overcome the shortcomings (Leonard and Bottorff, 2020).
The project completed this with help from information regarding the service improvement team and relevant stakeholders. The stakeholders could advise on the current state of outpatient room booking and their vision for the future. Whilst taking into consideration technical requirements needed to design the ORBA. A transitional map was designed to visualise the steps required.





Options appraisal
With all the data collected and a gap analysis undertaken, it granted an opportunity for an options appraisal to be completed. An options appraisal is a method to look at multiple different options and analyse the benefits and drawbacks of each (Local Partnerships, 2012, p. 3).
To gather a wide range of information from relevant stakeholders to help create the option appraisals, there was an undertaking of weekly meetings. The project separated these into two, one for technical and one for operational. The project separated the meetings to use the stakeholder’s time as wisely as possible. Allowing the technical and operational requirements to be discussed with the correct stakeholders. However, all stakeholders were optional for both meetings, with selective representatives attending both to ensure continuity between both requirements.
Through stakeholder engagements, the digital technology requirements and gap analysis enabled the project to look at the different delivery options. Such as building in house, buying off the shelf or a joint venture. The decision on delivery took into consideration factors such as resources available in C&VUHB, timescale, price and interoperability.
Items considered as part of the decision were factors such as, if buying off the shelf, does it achieve all the requirements required? If not, were the benefits of buying outweighing the requirements that were missing.
Results
Digital technology requirements
Functionality
The functionality of an ORBA will need to enable clinicians and other service users the ability to book outpatient rooms. Along with the ability to book one or more rooms, a user will need the function of being able to locate a free room to book. The user requires filling in a booking form in the application to book the room.
To make the application successful, it is a necessity to include the functionality to let users book rooms on an ad hoc, temporary or permanent basis.
An improvement to current booking methods would be the functionality to permit a service user to search for either a particular room or area for rooms based on a specific set of criteria. For instance, to search by size of room, equipment available or facilities offered within the outpatient room.
The functionality will need the search to include occupied rooms and permit users to add a booked room to a watch list. This will let a notification to be sent to the user be if the room becomes free.
Along with being able to book rooms, users will need to confirm room usage or cancel allocated rooms assigned to them. Therefore, either confirming planned usage or freeing the room to be used by another clinician. Granting improved utilisation.
For the application to be a viable product along with booking a room, the functionality needs to include the ability to approve and reject a room booking. This will give nursing and administration teams the option to confirm or decline if they can accommodate the requests.
Non-functional requirements
The non-functional requirements will need to manage the allocated rooms from within the ORBA. This will need to include the ability to view the status of rooms from within the application. For security, the ORBA will need to be accessible for only C&VUHB staff to view the app or make bookings by using their C&VUHB accounts to access.
Notifications will need to be sent from within the application to the users. This will need to include Approved/Declined notifications sent to users automatically.
As part of the non-functional requirements, the application will need the ability for the user to view availability for over 6 weeks in advance. It will need to authorise users to save booking details as a template, therefore saving the user time when booking again. As part of room requesting, the application will need to offer alternative rooms if the original request is unavailable.
Real-time updates from within the application are required, along with automatically sending updates to the Patient Management System (PMS). ORBA requires auditing from within the application. The ORBA must adhere to the 6:4:2 model and make rooms available to the correct individuals at the correct time.
As part of being user friendly, there is a need to provide details on the purpose of use within the application. The ORBA will need to be quick and seamless, allowing the user to move through the pages quickly. Otherwise, users are likely to revert to old methods of booking.












Data collection and analysis
Room request details
The room request details need to incorporate enough information for a request to be vetted. To make sure, C&VUHB view it as a vital service. Along with giving enough information to the nursing and administration teams to determine if they can accommodate the request (Table 1).
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Room utilisation
A key component of introducing an ORBA is having detailed room data on utilisation. To gain the confidence that the outpatient rooms are being utilised to their full potential, several data points will need to be collected. These are:
· Number of rooms assigned
· Number of rooms used as attended
· Room utilisation for the period of booking
· Type of patients booked
By capturing this data through the application with C&VUHB other applications such as PMS and COMII, it will interpret if clinicians are using rooms as intended or if clinicians are booking rooms to keep hold of space. This will help in judging compliance with the 6:4:2 model. By incorporating an audit log on users to ensure that the date of confirming or cancelling of clinics. The audit log will safeguard there is observance to the submission dates for requests.
Analysing data
Data enables better decision-making in outpatient areas. Capturing room request data will demonstrate if current capacity can meet demand. This, coupled with the data collected on room utilisation, will help decision makers. Such as removing services if not using rooms to their full potential.
The data will help in analysing demand for services, such as phlebotomy from outpatients. Along with determining if C&VUHB has the room facilities available across its sites.
As the application collects more data, it will help with adhering to organisational and clinical needs as more data will be available on how the rooms are being used. It will allow the organisation to see if there are any trends, such as demand in a certain month or day.
Data will help in managing requests and deciding allocation, with information on the number of assigned rooms a clinician has and how well they use the rooms will be available. It would produce these reports and dashboards through the Business Intelligence System (BIS) in C&VUHB.
Knowledge management
The key elements at the core of the POU are the effects on patients. Patients with life-threatening conditions and negative effects associated with delays should take priority (Tanzer, Racaniello and Feldman, 2020, p. E450). Appointment type also needs to be considered. In an outpatient setting, over three quarters of patients can have virtual appointments (Patel and Douglas-Moore, 2020, p. 340), with these clinicians not needing an outpatient setting to see patients virtually. Data from March 2021 suggest only 35% of patients are currently being seen virtually (Welsh Government, 2021, p. 25). Therefore, the project will need to engage with stakeholders to reward the use of virtual set appointments. Prioritisation criteria, such as face-to-face appointments over virtual, along with stakeholder involvement, will be key aspects in defining new guidelines for POU (El-Harakeh et al., 2019, p. 6).
The project introducing POU will help support one element of the shaping our future wellbeing strategy by delivering care closer to home (Cardiff and Vale University Health Board, 2015, p. 13). It will ensure the best fit for clinical need for rooms and locations. C&VUHB will reserve space for face-to-face appointments needing complex consultations that require specialist intervention. Whilst those with minimal requirements will have a greater variety of community options and virtual appointments taking place from secure offices.









Technical standards
Data structures
When collecting data on room requests, the location needs to be defined. The location captured will need to include the data items such as site, area location, suite or sub area and room. These data items will form the data structures (Table 2).
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Terminology
The application will present the user with the drop-down list on the front end to find a room that is to be requested. However, behind the scenes, there is a link with the drop-down list to specific terms in the Micad system. Micad is a property management software used by over 170 NHS trusts in the UK (Micad, 2022). Therefore, as shown in Table 3, each specific data field needs to collate specific terminology in the Micad system.
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Interoperability
Interoperability is a major requirement for unrelated systems to cooperate (Maheshwari and Janssen, 2014, p. S84). It outlines the requirement for two or more entities to join forces by exchanging information needed and to connect with one another (Maheshwari and Janssen, 2014, p. S84). Interoperability is the key requirement in achieving interconnectivity and exchanging information among public and private organisations (Buhalis and Leung, 2018, p. 43). For this ORBA, it means using a bespoke application or Office 365 and SharePoint through Microsoft Teams having interoperability with PMS, COMII and other management systems. Interoperability is likely to be achieved by using APIs with the in-house C&VUHB Oracle database (Fig.1).
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Gap analysis
1. Analysing the gaps
C&VUHB have established that there is an inconsistency between the current state and the desired state in outpatient settings. The difference being as high as 25%.
Considering the limitations to the availability of current utilisation data, major work is required on achieving data collection to allow better decision making. The ORBA needs to be built to store the room information before establishing reporting tools and developing interoperability with a system like COMII.
Another major gap between the current and future state is room allocation. Room allocations’ current process is inadequate. The process is a misalignment with strategies of the C&VUHB, as well as clinical need. To enable an improvement on the first come first serve approach, a new prioritisation method needs to be implemented. Whilst removing the paper-based approach currently being used for a digital approach.
2. Closing existing gaps
To close the gaps between the current state and desired state, the project will need to focus on multiple strands to achieve it (Fig. 2). The first gap that the project will focus on is the current process of dealing with room requests. Current paper spreadsheets need to be replicated digitally and be the basis of the room booking application. Stakeholder engagement will allow for a room booking form to be developed that hosts all the required information for room booking. After the completion of the booking form, the project will employ the 6:4:2 model of room booking. To help with adoption of 6:4:2, there will be an implementation of behaviour change model, such as the behaviour change wheel (BCW). BCW is the theoretical understanding of behaviour to help in determining the adjustments needed to achieve behavioural change (Michie, van Stralen and West, 2011, p. 9).
Whilst the new booking process is being developed, there will be an agreement on the room allocation process. The project will achieve this by agreeing on a set of POU with clinicians that C&VUHB and clinical boards will review.
Having an agreement on both processes, the project can develop the ORBA. The application will include interoperability with C&VUHB systems to enable capturing of utilisation and room information, such as location. This will allow for the health board to receive reports through BIS.
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Options appraisal
Through the options appraisal, the project discovered that the best option is to build an application. As initial research showed that there was currently nothing on the market that had the technical requirements and interoperability required with C&VUHB systems, such as PMS for this project. Therefore, these products lacked the future proofing desired.
Building will enable the project to use goods such as Office 365’s product SharePoint for the front end and data items aligned to PMS data structures. 
Through technical meetings with current information management & technology (IM&T) and digital departments, C&VUHB decided it will look to engage with an outside company to help with the build. The outside company will help to design, develop, and implement a strategic digital solution. One issue in the decision to build is a lack of resource in the current digital and IM&T teams. Identifying a specific lack of knowledge in the Office 365 platform and SharePoint. Along with key roles missing, such as a business analyst and a solutions architect. Therefore, the company required to help with design, development and implementation will require knowledge of the SharePoint platform and knowledge of interconnectivity with in-house systems through APIs.
Discussion
One of the metrics of success to the project is the creation of a set of reporting tools on room utilisation. The creation of these will enable improvements in utilisation to be followed. Which will help in achieving the goal of digital and data within the strategy of AHW. Having a greater data set and reporting tools, the information can better prioritise services (Welsh Government, 2018, p. 24).
The project will bring in a dedicated project manager to take a key role in progressing the implementation and delivery of the project’s objectives. The project will add administrative resource to ensure they review suitability and amend the details of all clinics to include room location, liaising and supporting clinical services in this.
Weekly meetings will take place between outpatient managers, nursing teams, relevant service managers and clinicians. The project team will hold these meetings to discuss room utilisation and compliance with the ORBA. C&VUHB’s outpatient transformation programme will receive progress reports in monthly meetings.
The project will look to implement and evaluate the success of the project through benefits realisation. Benefits realisation helps to incorporate an organisation’s processes for strategy into a project (Breese, 2012, p. 342). Most hospitals have a basic approach to benefits realisation for digital projects (Breese, Couch and Turner, 2020, p. 19).
Benefits realisation will help in the project achieving the policy goal of decisions being made on up-to-date data, by organising and managing potential benefits arising from the use of digital (Ward, Taylor and Bond, 1996, p. 214). It ensures that each benefit has ownership, someone that oversees the achievement of the benefit. For example, guaranteeing decisions being made on up-to-date data and information (Welsh Government, 2018, p. 25). It helps in securing that the benefits of the project continue once the project has ended. Allowing individuals, such as the nursing teams continue to have ownership of specific benefits (Thomas, 2017).
Assigning key benefits to individuals through a RACI matrix can enhance ownership. A RACI matrix stands for responsible, accountable, consulted and informed (Tartell, 2017, p. 12). A RACI matrix details who does what, and with what authority, against key tasks (Tartell, 2017, p. 12). The information in the RACI matrix then becomes a tool to clarify responsibilities on who has the authority to sign off on each step on a project (Tartell, 2017, p. 12).
One aspect of benefits realisation that will help with evaluating success is the benefits measurements performance register. This allows for communication to confirm that the benefits are on track. Safeguarding the achievement of creating a greater data set to inform predictions on demand for services (Welsh Government, 2018, p. 24).
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Table 3. Terminology with Micad System

Location Micad Location
Site. Avrea Location Sub Area | Room Reference Data
UHW | Main Outpatients Suite 5 | Room 1 2270GD-666B
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Table 1. Information needed to be captured

Number of rooms required

Location

Date and time room required
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Expected patient acuity
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Table 2. Data Structures

Site Area Location Suite/sub area Room
Barry Main Outpatients Suite 1 Room 1
CRI Outpatient Corridor Suite 2 Room 2
Rookwood Children’s Hospital Suite 3 Room 3
St David's Starfish Suite 4 Room 4
UHL Cardiology Outpatients Suite 5 Room 5
UHW Lakeside Wing Suite 6 Room 6
Other Other Other Other





