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Improving the Discharge Practices for Urgent and Emergency Care through the adoption of a Digital Solution.
Introduction
In the NHS, a number of policies have been implemented to maintain the process of continual improvement of the services provided for both patients and employees. These policies aim to improve the clinical outcomes, improve the decision making processes, and improve the patients’ journey. The policy (Right Care, Right Place, First Time Six Goal for Urgent and Emergency Care (Wales) Policy 2022) was created as part of the Government Programme 2021 – 2026, and outlines the expectations for health and social care to deliver appropriate care, and in a timely manner. The policy handbook consists of six goals for the Urgent and Emergency Care pathway to make sure that effective and sustainable care is provided, plus, improving access to services. 
Goal number five from the policy handbook will be reviewed to understand each of the aims and whether a digital solution could be adopted to aid the service improvements. The outline of the goal is to provide the best possible care to patients and to ensure good discharge practices. This will be achieved through the care pathways provided for short term care, ongoing care, assessments or treatments enhancing the benefits gained. Allowing for significant attention to be placed on good discharge practices, where the patient, their family and staff are engaged in the decision making process. In the plan (A Healthier Wales: Our Plan for Health and Social Care (Wales) Plan 2021) it explains that the services offered in a hospital environment will be designed to reduce the length of stay, accelerate recovery, and enable these services to be accessed in a timely manner.
Adopting good discharge practices is a key aim within the goal, where the focus is to reduce the length of stay, improve the patient flow process and improve the patient experience. This involves ensuring that patients do not stay in the hospital environment longer than necessary, and are discharged home first or to an appropriate care setting through the execution of the discharge practices. The discharge practices that need to be considered to achieve this are deciding on an expected date for discharge, creation of a discharge plan and involving the appropriate services at the correct time in the patient’s care. In the journal Newnham et al. (2017, p.753) noted, that for good discharge practices to be achieved, developing a discharge plan in the early stages of a patient’s care is essential. They explain that involving the patient, their family and the appropriate services to support the care being provided during the admission and post discharge will facilitate the patient’s recovery. 
The policy aim endeavours to tackle the current issues and problems that are experienced by the patients, their families and the health care environment around the discharge practices. The key concern at present is that a number of patients are staying longer in hospital unnecessarily. Resulting in bottlenecks appearing in other services in the health environment such as the Emergency Department. The journal Fernandez et al. (2018, p.242) highlights that discharge practices are a concern, due to the lack of resources and support facilities being readily available for a patient at the point of discharge, resulting in delays occurring.  
When initiating the discharge practices there are many actions that need to be considered, for example:
· Whether the patient could safely return to their home.
· Would ongoing care be required for the patient to fully recover?
· Analyse the type of ongoing care needed. 
· Should the patient be transferred to another care setting?
In order to make appropriate decisions around the care pathway post discharge, other services like Community Nursing, Social Care and the family need to be involved. If these services are not included in the discharge practices, at the appropriate stage to complete the necessary assessments of a patient needs, will lead to delays in the patient being discharged. The National Audit Office (2016) identified in the report that when there are delays in discharging older and frail patients, these delays will impact the care outcomes and longer term care will be needed. Longer stays in hospital for older and frail patients could lead to them becoming less mobile, requiring more assistance to do everyday tasks such as bathing and dressing. 
The SAFER Bundle guidance is a service improvement that is required to achieve good discharge practices and improve the flow of patients. In the guidance (Safer Patient Flow Guidance, 2018) it states that this bundle will be applied in the health environments to improve patient experience and safety, by making sure that patients are involved in the decision making processes of their care and their stay in the hospital setting. The guidance explains that this improvement measure will facilitate patients returning to their homes to recover as quickly as possible. 
The SAFER Bundle will aid the decision making processes on the appropriate point for a patient to be discharged and what support will be required to continue their care post discharge. There are five principles involved in the adoption of the SAFER Bundle that all need to be considered as a whole when reviewing the discharge practices, these are:
· Senior Review - will be completed via the ward rounds before midday.
· All patients and their Families are involved in the care pathway and deciding the expected discharge date.
· Flow of patients will begin at the earliest opportunity.
· Early discharge - patients will be discharged before midday on their day of discharge.
· Review - involves assessing patients who have been in hospital longer than six days with the aim to discharge the patient to their home first.
The SAFER Bundle will be used to understand what a good day looks like for a patient, by implementing the Red and Green days model. According to the guidance pack (Cwm Taf Morgannwg University Health Board, 2022) the Red and Green days model is an identification tool which can be used as a visual reference guide for Clinicians and support services, when considering interventions to reduce the length of stay in hospital. After completing Ward rounds to assess patient care pathways, a daily record regarding non value adding days is communicated to the clinical team. It can then be decided whether the actions currently in place are leading to the likelihood of the patient meeting the expected discharge date. The service improvement of the SAFER Bundle is to support the aim of implementing good discharge practices to reduce hospital crowding, reduce the length of stay experienced and improve the experience for patients and staff. 
A review of an electronic whiteboard digital system will be conducted to see if additional elements can be built to support the Red and Green days model to facilitate the implementation of the SAFER Bundle. This digital system could provide a visual aid to enhance communication between the discharge practices and a patient care pathway. 
Methods
An analysis of the service improvements was conducted to gain a clear understanding of what technical requirements are essential for the development of a digital solution. The NHS Improving Quality (2014) explains that conducting an analysis of the service improvements must be completed before introducing a change into the service environment, as the analysis will determine what the requirements are to improve. The steps applied for the analysis involved identifying the relevant stakeholders and assessing the current ways of working. Relevant information was gathered around the discharge practices, reasons for delays, and how the service improvements could be introduced. Interactions with digital systems were observed to understand why they were used, what data was entered or obtained and what were the current restraints. From the information collected concerns with the current ways of working were identified, opinions on how a digital solution could aid the improvements were noted and the specific requirements highlighted were documented. A software engineering approach (Sommerville, 2016, p.101) was applied to identify the key requirements for the digital solution needed to facilitate the service improvements.
A gap analysis was conducted to understand the current technical capabilities and what further technical developments were required to deliver a digital solution. Sridharan (2020) explains that a gap analysis is a strategic analysis tool that provides a framework to define the current state and future state within an organisation. He also identifies in the article that a gap analysis will aid how the organisation can get to the future state by identifying the gaps and developing actions to address the gaps. When conducting the gap analysis the methods used by Leonard and Bottorff (2022) of identifying the current state, defining the goals to achieve the future state, analysing the gaps between the current state and the future state, creating an action plan were adopted. The information gathered during the service improvements analysis was utilised to identify the current state, define specific goals on how to achieve the future state and to understand the gaps. An action plan was created to address what must be achieved and how the gaps can be minimised to get to the end goal of a digital solution. 
An options appraisal will be carried out to determine which of the following options of procuring or building the additional requirements is most favourable. According to the webpage (Furthering Education and Learning in Procurement, 2019) an options appraisal is a tool to identify and evaluate possible solutions to aid improvement. It states that all the options should be realistic, that one of the options must be do nothing as this provides a baseline to measure and validate the other options presented. The process used to carry out the options appraisal will be guided by the five phases described in the (Local Partnership,2012) workbook. Several assessments will be conducted with the stakeholders to understand what the tolerance levels are with the potential risks that are identified, as well as, what the pros and cons are of the options selected. 
A selection of data collection methods were used to understand the discharge practices, management of the patient flow process and the digital technology that is currently in use. The approach of collecting the appropriate data consisted of observations to oversee the processes, interviews to confirm what was observed and relevant literature. The data collection sample ranges included Clinical Staff, Administration Staff and various extended services such as Community Nursing. 
The observation sessions observed a patient’s journey from admission to discharge. Ward rounds, care pathways, discharge practices, interaction with digital systems and involvements of other services in a patient’s care were also observed. 
Interviews were conducted after the observation sessions to clarify what had been observed. When conducting the interviews a standard set of questions were followed around the different processes involved in adopting good discharge practices. The aim of the questions were to identify the experiences, barriers, limitations, benefits and thoughts around the possibility of digitising elements of the process. 
Internal and external literature were reviewed to understand the concerns around the discharge practices, causes of delays in discharge and what digital technology is currently being used in other organisations. Internal literature was reviewed to gain an understanding of how the policy aims were going to be implemented. To gain this insight reports, strategies and guidance packs were reviewed to understand the key improvements, requirements and expectations. As for external literature, journals, articles and books were considered, to compare similar practices within other organisations.
Results
The various data collection methods used enhanced the understanding of the aim outlined in the policy and what processes were needed to be undertaken to embed good discharge practices. The varying methods allowed for comparisons to be made between the current state and future state, as well as, what digital technology is available. The observation sessions provided a visual overview of how the discharge practices were followed and how they are implemented. From these sessions real time information was gathered to support further analysis on the service improvements and to identify the technical requirements for a digital solution. The interviews acknowledged feedback from the sample groups involved, allowed them to engage openly and honestly around what they felt could be improved, as well as, reflect on the technical capability gaps. The literature aided the understanding of the discharge practices, and provided an insight into the benefits achieved by organisations from the service improvements that had been implemented. 
The service improvements analysis, facilitated the discovery of the technical requirements required to support the service improvements outlined in the aim. The software engineering process allowed for clear requirements to be identified for the digital initiative. 
Functionality Requirement
The results of the functional requirements noted from the analysis are explained in Table 1. The requirements that were captured express what the stakeholders require to implement the service improvements. These requirements represent the work required to develop the digital initiative that will deliver added value to the stakeholders.
	ID
	User Type
	Description of what is needed
	To Achieve

	1
	Consultants
	Icon must be present next to a patient, depicting Red or Green 
	Visual view of discharge statuses

Increased communication around patient’s care

	2
	Patient Flow Manager
	Status of Red and Green days must refresh before Ward rounds commence
	Understand what is required in the care pathways

Day to day view of ward and hospital capacity

	3
	Ward Manager
	When selecting the Red and Green days icon it must allow next steps, actions and reasoning to be recorded
	Appropriate care that has been discussed with the patient is delivered

Complete next steps or actions to move the patient from Red to Green

	4
	Auditing and Information
	Must be able to extract information on the number of Red patients and Green patients
	Formal reports twice daily on the hospital capacity

	5
	Clinical Management
	Must be able to provide a report and an alert for patients who are over expected discharge date
	Formal reporting to feed the information to Senior Management

Increased communication on why the patient is delayed



Table 1 Functional Requirements



Non-Functionality
The non-functional requirements include the properties involved in the digital solution for example performance, reliability, security and maintainability. These requirements are interlinked with the functional requirements and can conflict what is required by the stakeholders. In table 2, the non-functional requirements presented allow for a structured development process to be adopted, as failing to meet the requirements outlined can lead to the digital system being unusable.
	ID
	Requirement Type
	Requirement Statement
	Priority

	1
	Performance
	The system must include space for a 16 x16 pixel icon
	High

	2
	Performance
	The system must allocate the space to the designated icon only
	Medium

	3
	Performance
	The system must allow the icon space to be red or green only
	Medium

	4
	Reliability  Availability
	The system must make sure the icon is visible at all times
	Low

	5
	Reliability Availability
	The system must automatically refresh the icon back to red at 7am each day
	High

	6
	Capacity
	The system must keep an audit trail of all data entered before refresh occurs
	High

	7
	Reliability  Availability
	The system must take no longer than 4 minutes to complete the refresh and update the display
	Medium

	8
	Usability
	The system must have a pop up box appear when the icon is selected
	Low

	9
	Usability
	The system must have a free text box in the pop up box
	Low

	10
	Security
	The system must record User details before data can be recorded
	High

	11
	Security
	The system must record the time and date of the data recorded
	High

	12
	Capacity
	The system must record the data entered in an audit trail to be accessed if required
	High

	13
	Compatibility 
	The system must link with the Qlik Sense system for reporting
	High

	14
	Clinical Safety
	The system must alert when a patient is past their expected discharge date
	Low



Table 2 Non Functional Requirements







Data Collection and Analysis
This section involves data that is being entered into the digital solution by End Users and how the data is collected to enable analysis or reporting. Figure 1 provides a high level view of the data that is required for the digital solution to add value to the discharge practices.
Number of Red or Green Days
Number of days over Expected Discharge Date
Number of discharges on Expected Discharge Date
Number of outstanding actions
Demographics
NHS Number
Hospital Number
Expected Discharge Date
Care Pathway
Red or Green Day
Actions or Next Steps
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Figure 1 Flow diagram of data collected and analysis requirements

Knowledge Management
This is a broad requirement that considers how data is created, shared and communicated. There will always be a requirement for data from the digital solution to be shared and transferred throughout the hospital environment. There are two types of knowledge management requirements that need to be reviewed when identifying the requirements which are explicit knowledge and tacit knowledge, these are outlined in table 3.
	Explicit Knowledge
	Tacit Knowledge

	1. Discharge policy for the health environment
2. NICE guidance on discharge practices
3. Discharge planning action plans
4. Patient flow guidance packs
5. Articles and Journals of previous research around discharge practices
	1. Mentoring new staff on the discharge practices
2. Learning by experience to understand why there are delays and what the impacts are
3. Ensuring training is provided on how to use the digital systems 
4. Training on how to implement the discharge practices at the correct point in a patient’s care pathway




Table 3 Knowledge Management Requirements

Technical Standards
Interfacing with other digital systems in the health environment is key to the development of the digital solution which must be able to extract patient information from the Patient Administration System. This includes, for example, patient demographics, the date a patient was admitted and what is the care being provided. However, for reporting measures to be adhered to, the Qlik Sense system will be required to interface with the digital solution, to extract the appropriate data collected regarding the discharge practices. The reporting system will be able to analyse the data that has been entered on to the digital solution to ensure the information is extracted to the designated reporting tools.
Gap Analysis
At present the health environment delivers the discharge practices through a paper based system. There is limited interaction with other digital systems to support the discharge practices such as the Patient Administration System, and Qlik Sense System. A digital solution such as the Electronic Whiteboard System, would be beneficial to address the gaps which have been highlighted within the discharge practices. The results from the analysis are documented in table 4, outlining the current capabilities and what is required further to implement the service improvements.
	ID
	Current State
	Desired Future State
	Gaps
	Actions

	1
	Patient Details are available on the Patient Administration System
	Provide an interface between the Electronic Whiteboards and the Patient Administration System
	No links have been created between the two systems
	Link the Patient Administration System with the Electronic Whiteboards

	2
	Red and Green Day model is manually written on a dry marker whiteboard
	Provide Users with the option to select Red or Green on the Electronic Whiteboards
	No Red or Green icon / option in the current system
	Create a Red and Green icon

	3
	Red and Green Day symbol is wiped off and rewritten every morning
	For the Electronic Whiteboards to automatically refresh everyday
	No auto refresh function available in current system
	Provide the automatic refresh function

	4
	Expected Discharge Date is documented on the Patient Administration System
	Allow the data captured to be migrated to the Electronic Whiteboards
	No interoperability between the two digital systems
	Create an interface where the two digital systems can communicate

	5
	Actions and next steps are recorded on a dry marker whiteboard
	Provide a free text box to document the actions and next steps
	No capability to open up patient information when allocated a bed
	Create a pop up box when clicking on a patient to document data



Table 4 Results of the Gap Analysis

Options Appraisal
The options presented in table 5, are the most realistic options available for the implementation of a digital solution to support the service improvements outlined in the aim of the Urgent and Emergency Care policy.
	Options
	Option 1 – Do Nothing
	Option 2 – Build In House
	Option 3 –  New System

	Description
	Consider not changing the current practices and not adopting improvement initiatives 
	Consider developing additional functionality in the Electronic Whiteboard System
	Consider using a digital system to track, update and report a patient’s discharge journey

	Option Solution
	Does not allow for strategic improvement or contribute to the aims in the Urgent and Emergency Care Policy
	The Red and Green day model will be incorporated into the current system that is hosted on the internal servers with all the appropriate security controls in place
	A new system will be purchased that specifies discharge practices solely, it will provide all the relevant tools required.

	Pros
	1. No Training required
	1. ICT Department support
2. Minimal financial costs
3. Alterations can be made efficiently and in a timely manner
4.Change will be easier to manage
	1. Is an alternative to the electronic whiteboard solution
2.Provides a single system for discharging

	Cons
	1. Improvement measures are not considered
2. Could increase delays in the process
3.Continued impacts on other services
4. Information recorded on dry marker whiteboards is lost
	1.Skill set in ICT Department needs to be increased to avoid a single point of failure
	1.New Hardware
2.Long-term maintenance costs
3.Will be difficult to integrate and sustain
4. Complexities in producing consistent documentation
5. Change can be a long process
6. Costs initially expensive

	Risks / Dependencies
	1.Nice guidance is not being followed
2.Audit trails are ineffective
3. Builds a resistance to change
4. Pressures in the health setting will continue to increase
	1.Staff should be ready to upskill
2. Interfacing with other systems could be challenging
3. To interface with other systems permission is required from the companies
	1.Support is restricted during certain timeframes
2.Training Internal staff will take time
3. Provision of Hardware is a lengthy process
4.Organisation risks for vendor (bankruptcy, administration)

	Timeline
	N/A
	4 – 8 weeks
	12 – 24 months

	Effort
	N/A
	40 days 
	480 days

	Recommendation
	Not Recommended
	Recommended
	Not Recommended



Table 5 Analysis of the available Options
From the analysis it is recommend that the build in-house option is the most beneficial option. The reason for this outcome is that there is already a digital system in place that can be adapted to incorporate the service improvement required to ensure good discharge practices. 
Discussion
An acquisition strategy will be applied to define the approach that must be adopted, describe the vision, technical requirements and support required to implement the digital requirements. The strategy will be a comprehensive and integrated document that will incorporate the organisational strategies and plans that will support the management of the risks and enable the objectives to be achieved. In the technical report Ward et al. (2006) notes that an acquisition strategy is considered to be a roadmap that can be adopted to improve the chances of successfully implementing a digital system, that fulfils the requirements for the end users. They explain that when the strategy is applied as a roadmap, it enables the program to be delivered within the financial budget and allocated timeframe. 
Stakeholders involved in the implementation of the strategy will include in house Software Developers, Finance, Information Governance, Cyber Security and the Program Team. Bergey and Jones (2010) explain that when executing an acquisition strategy consideration on who will be responsible for the strategy must be agreed, along with the roles and responsibilities being documented for the various stakeholders, due to the varying skills. The processes highlighted in the strategy will inform the stakeholders of the scope, effort required, cost implications and what organisational strategies or plans must be adhered to.
The information gathered in the acquisition strategy will enable targeted engagement and communication around the outlined objectives of the program and the end goal that is expected to be delivered. This communication will be directed to the relevant workstreams involved to provide a clear understanding of what is expected and needs to be delivered. For example, Finance will understand the focus of the vision and what the essential objectives are, from this they will use the acquisition strategy as a framework to identify the overall costs of the implementation and whether the funding required will incorporate capital or revenue funding. As the capital funding will include the hardware requirements that could potentially be procured. The revenue funding will include the resources that are required to develop and deliver the digital solution.
The acquisition strategy will need to continually evolve during the life cycle of the program, due to potential new risks being identified, changes in the organisational documentation that could impact the implementation and changes with the resources that are required. However, the strategy must always reflect the current state that has been identified and the outlined goals that need to be achieved to get to the future state. William (2005) stated that an acquisition strategy is a business and technical approach devised to achieve an agreed set of objectives. He identifies that the strategy is used as a framework to plan, direct, contract and manage a program.
The information gathered during the acquisition strategy process will aid the development of a business case to seek approval to move forward with the desired service improvements to achieve good discharge practices. The five case model is the standard practice that is advised for the NHS, as it supports the decisions being made on how the public money should be spent (Department of HM Treasury, 2013). The model comprises of five key sections which are the strategic case, the economic case, the commercial case, the financial case and the management case. The strategic case considers how the funding proposal provides an appropriate fit to national, regional and local policies to further the required outcomes. The economic case reflects the funding proposal options that can add the most value and cost benefits. The commercial case includes the planning and management of the procurement process, to obtain well-structured contractual agreements. The financial case involves the capital and revenue funding requirements to be outlined over the life cycle of the program as well as the ongoing support costs. Lastly, the management case section incorporates the decisions on whether the preferred option can be delivered successfully and in the designated approach.
A structured evaluation method will be created to understand the impacts that the digital solution will have on the service improvements required to achieve the policy aim. The evaluation will be a systematic and theoretical review of the effects of digitising the Red and Green days model to aid the SAFER Bundle principles to ensure good discharge practices. Stern (2015) explains that an impact evaluation understands the context of the digital intervention and reviews the methods used to implement the digital intervention. 
To conduct an effective evaluation significant questions will be formulated to guide and measure the approach:
· What is the purpose of the evaluation?
· What is the quality of the Red and Green Day digital intervention?
· How well were the requirements analysed from the service improvements?
· Did the Red and Green Day digital solution produce the intended results?
· Were the intended results positive or negative impacts?
· What barriers were identified during the implementation?
Assessments of the intended questions will aid the analysis of qualitative and quantitative data gathered. The methods used to gather the appropriate data for the evaluation will include a review of the policy outlining the aim, information gathered around the service improvements required, observations with the stakeholders to understand the impacts and interviews to acquire feedback. During the analysis of the gathered data, consideration on whether the digital solution has added value to the SAFER Bundle principles and the Red and Green Days model to achieve good discharge practices within the health environment.
When presenting the results identified during the evaluation a well-defined report will be produced. The report will address each of the questions used within the evaluation to enable sufficient reasoning and evidence for the impacts that have been noted, to clearly understand whether value has been added. Recommendations will be documented in the report evaluation on what could be implemented to improve the digital initiative further to ensure sustainability in the future. Clarke et al. (2019) state that presenting the impacts that have been highlighted during the evaluation in a report will assist the health care environment to continual improve the services that are offered and make informed decisions for future policies.
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