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Improving the Patient Flow Pathway in a Hospital Environment using a digital solution.
The NHS is a fast moving organisation, with thousands of patients crossing their hospital thresholds each day, for varying needs. There is a clear requirement for real time information, and timely communication between the various departments in a hospital to provide the necessary care required for the patients. Real time information and timely communication will prevent the inappropriate use of resources and will help prevent delays slowing down the patient flow pathway. In their journal, Harden and Resar, (2014, p.4) noted, that when visiting a healthcare organisation people expect there to be long waits, delays and possible cancellations. They explain that both the patients and healthcare providers see these as inevitable and as part of the healthcare process. 
Over the years the NHS has tried a number of techniques to help improve the patient flow pathway, and, have tried a number of ways to increase the resources available, such as increasing the number of beds in a hospital, building new areas. However, this is not resolving the demand capacity that is growing annually. This demand on beds in a hospital, is presenting the patient flow pathway with many challenges due to the inadequate information that is being received to make the necessary and timely decisions on where the patient needs will be best fulfilled.
Crisp (2017), began a programme in Wales to understand the current issues with patient flow, following on from the 1000 lives programme. In this report she mentions the problems that are currently experienced such as long waits, overcrowding in the Emergency Department, and, potential initiatives that could be implemented to help with the decision making processes that are being made by implementing the patient flow pathway. She also outlines that using a digital solution will help with the flow of real time data to improve the decision making process, and it will enable data to be collected. Allowing for continuous improvement initiatives to be implemented moving forward with the patient flow pathway as demand capacity continues to increase. 
The use of a digital solution will enable the patient flow pathway to have accurate and real time information readily available, as well as, improved communication within the team and other departments in the hospital. A digital solution will enable the patient flow team to make timely decisions, which in time will reduce the delays and waits experienced by patients. As a result, a digital solution will make a difference with the efficiency of the patient flow pathway, effective in the decision making process and overall improve the patients’ experience and care received.
Patient Flow Pathway in context
Patient flow is ensuring that patients receive the care they need, when they need it and in the right location. The Health Foundation (2013), notes that patient flow is the movement of patients between staff and departments to ensure that the patient receives the correct care required for their admission. A majority of patients begin their journey within the Emergency Department where they will be assessed, treated and potentially discharged. However, there are a number of patients that will require further treatment and will begin their patient journey within the hospital environment. As a result, the patient flow pathway is essential to the patients’ journey to ensure they are directed to the right departments to continue their care. 
The management of the patient flow pathway is critical to the effective running of the hospital to avoid a build-up of patients in departments. The Bed Management Team are responsible for managing the patient flow pathway to create a safer environment for patients and an efficient working environment for staff in the hospital. 
In the dissertation Bulone (2014, p.1), describes that the bed management process within the patient flow pathway, can have an impact on the hospital environment from affecting patient outcomes, patient satisfaction, and health care staff satisfaction. She outlines that a bed within a hospital setting is not just a place where a patient has to sleep, it also includes all the services that are required by the patient to continue the care they need. 
The process used by the Bed Management Team to manage the flow of patients consists of continually monitoring and reviewing the admissions, discharges and the patient flow pathway within the hospital. This will allow the team to facilitate the allocation or provision of appropriate beds required by the departments and will let patients continue on their care pathway. In the journal, Boaden, et al. (1999, p.3) noted that the Bed Management Teams are built up of nursing or managerial staff, that have both clinical and management experience, plus knowledge of the clinical environment. They explain that by the Bed Management Team having this knowledge and experience, better helps them in the operational day to day activities of allocating or provisioning beds, as they have an understanding of the requirements of the different care packages needed by the patients. 
Allocating or provisioning beds effectively, requires accurate and reliable information, on the number of patients admitted, visibility on the number of beds, regular communication with the various inpatient wards and transferring department. In the report produced by Executive, NHS, (2000) it was identified that there were many Bed Management Teams across a number of Health Boards that do not have access to an information system to aid them in obtaining real time information on bed occupancy and availability. Managing this flow of information and communication productively can have both a positive and a negative effect on the patient flow pathway. As the collation of the information can impede the patients’ journey by increasing the waiting time for a bed, and have an overall effect on the patients’ experience in the hospital. Opposite to this, collating accurate and timely information and having effective communication, will improve the patient flow pathway, avoid congestion in departments, allowing for resources to be more readily available for patients admitted to the hospital.
Management of Bed Referrals
The bed management process of managing bed referrals needs to include the key departments in a hospital, to aid the decision making process of allocating or provisioning the appropriate beds. The process of managing bed referrals relies heavily on communication and accurate, relevant information to be successful. In the dissertation Bulone (2014, p.2) describes the bed management process, as a way of assigning a patient, a bed to continue on their care pathway. She highlights that this process plays an important role in a hospital, as it is the first chance to make a positive impact for the patient experience and health care providers satisfaction. When a department requires a bed for a patient, they need to follow the bed referral process of notifying the Bed Management Team of the request. The department will communicate the bed referral via email, telephone or physically visiting the bed management office. In the referral, the department requesting a bed for a patient, needs to provide the Bed Management Team with enough information to aid the decision making process on where the right location for the patient would be and what care is required by the patient. From this referral the Bed Management Team, record the information onto the patient awaiting a bed list, which is a dry marker whiteboard. In the dissertation Bulone (2014, p.5) notes, referrals for requesting beds can be a lengthy process and complex when gathering the appropriate information. She explains that departments completing the referral understand the process is very timely, yet, recognises the importance to allow for suitable bed placements for their patients. 
Currently most Bed Management Teams do not have access to real time information on the bed status in the hospital. When a referral is received, the team are unable to allocate or provision a potential bed until they have collated the bed availability information. In his news article, Barrett (2021) states that the bed management team, as well as, other departments in the hospital are physically running around with pen and paper to manually obtain the current bed status. There are a number of methods used by the Bed Management Team to gather and collate the information on bed availability within the hospital, which are email, telephone and physically visiting. When they physically visit the area the bed management team are able to review the bed occupancy dry marker whiteboards, that outlines bed availability for that area, plus, further information on existing patients and whether there are potential discharges happening that day. All these methods involve the team liaising with healthcare providers in each of the departments, which impacts the resources available in that area, increasing the time a patient has to wait for a bed and the information being gathered is only accurate for short periods of time. In their journal, Boaden, et al (1999, p.9), identifies that obtaining this information on available beds is a very complex activity that forms part of the bed manager’s role. He acknowledges that the collection of bed information is a diverse process to establish accurate and reliable bed statuses in a hospital and involves a mixture of practices to achieve. When all the information of the bed status in the hospital has been collated together, the Bed Management Team are able to work through the patient awaiting a bed list, to allocate the right bed, to the right patient, that fulfils the patients’ package of care. This is a continuous process that the Bed Management Team have to manage each day, as it enables them to continually plan and prepare for demand capacity and bed availability in the hospital.
Literature Review
The review of the research conducted is to gain an understanding of the patient flow processes, as well as, the impacts and problems that are experienced within a hospital environment. The objective of the literature review was to identify the current state of knowledge available in academic resources relating to this. The following databases were used to identify the relevant academic literature required; University of Wales Trinity Saint David Library, NHS Wales Library and Google Scholar. From these databases the NHS Wales Library was used as the main source of the research due to the vast range of resources available and being able to access a number of online full texts relating to patient flow. When establishing and gathering the research around patient flow the following key words were used as search indicators;
· Understanding the patient flow pathway 
· Problems in the patient flow process
· Issues with patient flow
· Concerns around patient flow
· Improvements for patient flow
· Digital solutions for patient flow
Filters within the databases were used to reduce the number of search results that were being searched for, to identify more appropriate resources. The filters used were;
· Creation date of publications
· Subject Type
· Resource Type
· Language of literature (English)
All the resources presented in the searches are collated in figure 1 (Page, et al., 2021)The Prisma flow diagram.

Identification of studies via databases and registers


Records removed before screening:
Duplicate records removed  (n =85 )
Records marked as ineligible by automation tools (n = 0 )
Records removed for other reasons (n = 15 )
Records identified from:
University of Wales Trinity Saint David Library (n = 88)
NHS Wales Library (n = 121)
Total records identified (n = 209)

Identification






Records excluded**
(n = 40)
Records screened
(n = 109)



Screening


Reports not retrieved
(n = 32)
Reports sought for retrieval
(n = 69)



Reports excluded:
Specific to Emergency Department 1 (n = 5)
Specific to other Specialities  2 (n = 3 )
Reports assessed for eligibility
(n = 37 )




Studies included in review (n = 14)
Reports of included studies (n =15)
Included

Figure 1 The Prisma Flow Diagram
When reviewing the literature that was presented in the initial searches, the cited count of the document, the abstract and a review of references for further documents were considered. This enabled the selection of academic documentation to be a structured method and enabled the selection process of appropriate documentation relating to patient flow. The academic documents that were used went through a quality check to ensure they were appropriate and related to the topic. The publication type was reviewed to ensure validity with a preference toward articles and journals. The timeframe period of academic documents established between 1999 to 2021 were reviewed to provide up to date research around the patient flow pathway.
Improving the Patient Flow Pathway
Patient Flow is an area that Senior Management within a hospital should review regularly to see what opportunities there are for improvement. In the article, Trebble et al (2010) identifies that there are always ways to improve the patient flow pathway that can benefit every department in a hospital. In the article, they explained that a process mapping technique was used to understand the steps involved in the patient flow pathway and how these steps impacted the Bed Management Team who managed the pathway. From this they were able to explain that the process of managing bed occupancy was timely, and resulted in a number of problems being pushed further down the process chain affecting the patient’s journey. They noted that, the problems highlighted using the process map technique, were areas of improvement opportunities. For the patient flow pathway to be effective in a hospital, it requires the Bed Management Team having visibility on the patient and bed information in real time, as well as, being able to communicate among multiple departments. 
A digital solution would be beneficial to achieving this visibility and communication required, as it would enable the collection of real time information and data analysis across the whole hospital environment. The use of a digital system would facilitate many of the following outcomes: improved efficiency, improve the process of predicting demand capacity, reduce the potential risks of overcrowding, reduce length of stay for a patient and improve the patient experience. In the report produced by Executive, NHS, (2000) it was advised that the introduction of an information system will allow the bed management team to revise their ways of working to improve how they gather and collate bed occupancy information in a more timely and accurate process. 
As a result, a digital solution will aid the Bed Management Team in their day to day activities of allocating and provisioning beds, by reducing the number of emails, telephone calls, physical visits, they would have to make to enquire about bed occupancy. Resulting in less disruption for all the areas collating and communicating the information required, as well as, reducing the impacts on resources in these areas. With a digital system it will enable all the areas to have more accountability regarding their bed occupancy information, allowing them to update the system with accurate, relevant and up to date information. The digital system will increase the coordination of the patient flow pathway, and provide an aerial view of the bed status in the hospital, that can be accessed anywhere in the Health Board. 
[bookmark: 7][bookmark: 8][bookmark: 9][bookmark: 10]In the Journal, Tortorella et al (2013, p. 40) notes how effective an electronic system can be when implemented and when it is accepted by all healthcare staff in improving the bed turnover. They also identify that eventually all healthcare staff became reliant on its functionality and cannot understand how they managed to complete all their activities each day without an electronic system.
Aims and Objectives
A number of Health Organisations across the world have implemented or are using a digital solution to help improve the efficiency of the patient flow pathway. These organisations have understood the importance of the pathway to deliver improved patient experience and to increase the bed turnover. There are a number of different digital solutions available to aid the patient flow pathway, however, the most common solution is the Electronic Whiteboard System. In their journal Clarke et al. (2014) identified in their case study that hospitals in Australia are implementing the electronic whiteboard systems to use as an enabler to transform the patient flow pathway. They explained that the system assisted the patients’ journey through the hospital, and back to the community effectively. They also suggested that the electronic whiteboards allowed the information around the patients’ journey to be visible to all the teams involved in the patient flow pathway.
The aim of the improvement initiative is, to help reduce the problems which the current patient flow pathway encounters. This will be done by implementing an Electronic Whiteboard System to replace the dry marker whiteboards that are currently used to plan and liaise bed occupancy within the hospital. The Electronic Whiteboard System will facilitate the collation of real time information, collate data that can be analysed, and, provide accurate as well as relevant information. The digital solution will provide an aerial view of the whole bed occupancy within the hospital environment and can be accessed anywhere throughout the Health Board. 
As a result this will increase the flow of communication between all the departments regarding the patients’ care, bed referrals, transferring of patients, plus, discharge pathways. In the journal, Chaboyer et al.(2009. p.13) note that electronic whiteboards assisted with timely referrals, improved patient flow and allowed for more productive discharge planning. From their research they highlighted that the electronic whiteboard became a vital tool to help with communication between the multidisciplinary teams throughout the working day and improved the collaborative working on patient flow. 
Methodology 
There are several different project management methodologies such as Managing Successful Programmes, Prince2, Scrum etc., available that can be used to plan, manage, initiate and execute a project. For this improvement initiative of replacing the physical dry marker whiteboards, with an electronic whiteboard system, Prince2 project management methodology will be used. This methodology is a structured project management method that can be tailored and adapted, to ensure scalability of the project being implemented. Axelos (2017, p.2) states that the Prince2 methodology has been designed in a way so that it can be applied to any type of project, no matter what the scale, scope or culture of the organisation.  
Change Management methods will be adopted to support everyone involved along the change journey. Smith et al. (2015, p.1) notes that change is inevitable, and is a structured approach that blends well with project management. 
This methodology is principle based allowing it to be applied to any type of project, and provides the ability to influence and shape how a project can be managed. The principles of the methodology provide a framework towards good practices for the Project Manager. The business justification in this instance is to improve the patient flow pathway within a hospital environment to introduce a digital solution, replacing the dry marker whiteboards used to collate the bed occupancy information. 
The suggested digital solution is an electronic whiteboard system that can track the bed status in the hospital. Axelos (2017, p.21) noted that, when beginning a project the business justification needs to be documented in a business case and follow an approval process through the use of the Project Management Board. The business case will outline the justification, the business objectives and the benefits that can be achieved, and form part of the decision making process. Throughout the project lifecycle the business case will need to be reviewed and updated regularly to ensure that it remains valid to the purpose of improving the patient flow pathway. 
The Project Manager and all stakeholders involved should identify possible lessons that could be learned as the project proceeds and record them in the relevant project documentation. These should be reviewed regularly to see if there are potential opportunities to implement further improvements.
The Electronic Whiteboard System project will require a structured project management team with set roles and responsibilities, that will enable an effective flow of communication between the project team and stakeholders. According to Axelos (2017, p.21), the stakeholder interests need to be represented in the project management team, as well as being represented on the Project Board. 
The project, will be continually planned, monitored and controlled by the Project Manager. Using this methodology, the stages that will be adopted are Starting up a project, Initiating a project, Managing product delivery and Closing a project. This will provide an opportunity to review and enable decision points for the Project Management Board to continually evaluate whether the project is feasible. It will provide an assurance that there are effective controls in place to escalate to the appropriate management level when required.
According to Axelos (2017, p.25) when a project identifies what the outputs required are to deliver the project they are usually more successful, than when just focusing on what the work activities would be. The outputs that are identified for improving the patient flow pathway are visibility of the bed occupancy, real time information gathering tools and productive discharge methods. The outputs that are expected to be delivered by the project are built from the stakeholders expectations and define the quality requirements that are expected to be delivered. 
The Electronic Whiteboard System project will incorporate Change Management methods within their project management methodology. Smith et al. (2015, p.330) explains that, projects always involve change that will affect a stakeholder at some point during the project life cycle. They note that it is the Project Manager’s responsibility to define and deliver the outputs of the change that is being implemented, but managing the impacts of the change requires a Change Manager. The Change Manager will need to review the project documentation such as the business case to gain a clear understanding of the scope of the project, to also gain an understanding for the environment involved in the change. From this the Change Manager is able to support the Project Manager to identify the areas of change such as people, processes and culture.
Measures
When considering the objectives of improving the patient flow pathway, there are several interventions that will need to be accounted for within the project management documentation for the Electronic Whiteboard System. To replace the current dry marker whiteboards that are used, large monitors will need to be implemented. Resulting in a review of the potential equipment that could be purchased for the project that fulfils the expectations and quality requirements outlined in the business justification. 
The information that is currently gathered by the Bed Management Team from the Patient Administration System, will need to be interfaced with the Electronic Whiteboard System. As this interface will save the Bed Management Team from having to access two systems to obtain the information required on patients who are admitted to the hospital. This interface will be beneficial to the other departments involved in the patient flow pathway, as they will have a high level view of the patients who have been admitted, to better plan their bed availability. 
Lastly, ensuring that the display view of the electronic whiteboard system replicates the current dry marker whiteboards that are used by the Bed Management Team and the departments involved in the patient flow pathway. In the journal, Lopes et al. (2014, p.169) suggests that Electronic Whiteboard Systems are generally viewed on large monitors within a hospital environment. They identified that there could potentially be an importance of being able to access the system on a variety of devices such as laptops, desktop computers. They also highlighted that the design of the system needs to be similar to the dry marker whiteboards and user friendly to gain buy in from everyone involved.
There are a number of benefits that can be realised from the implementation of the Electronic Whiteboards System. The system will enable the flow of communication between the Bed Management Team and the various departments to improve. As the information will be accurate and timely and will reduce the time that is spent liaising and gathering the appropriate information on bed occupancy. In the journal, Wong et al (2009, p.240) note that the electronic whiteboard system was identified as a tool to support the flow of communication and collaborative working by providing an awareness between the multidisciplinary teams. It will reduce the potential risk of overcrowding in the Emergency Department as the flow of patients into the acute setting will become more manageable. By the Electronic Whiteboard System being a live environment to capture the bed availability within the hospital, this will allow the Bed Management Team to make appropriate and timely decisions when a bed referral is received. All the benefits that can be achieved from the implementation of the Electronic Whiteboard System will be measured by using the information collected from the statistics and data around the patient care. The patient journey can also be measured through the waiting times and discharge times that are collated on the Patient Administration system.
Future Improvements 
The Electronic Whiteboard System project is an evolutionary project that can be continually developed and adapted, to adjust to the ever changing environment within the health care setting. There are a number of opportunities and innovative ideas that could potentially form the next project phase to progress the use of the system further. The whiteboards could be used to highlight the care that is being provided to the patients, by introducing the use of icons that will provide the healthcare staff with a visual aid. In the journal, Wood et al (2015) notes that Whangarei Hospital in New Zealand, implemented a series of icons to increase the use of their electronic whiteboard system, and to include varying healthcare teams that are potentially involved in a patient’s care. 
There is also an opportunity to design several display views within the system that would be relevant to a number of specialities or teams in the hospital, such as the Discharge Liaison Team, Physiotherapy and Pharmacy. All these views will be able to link within the system to capture further information around the care that has been provided or is required during the patient’s journey. 
Finally, as a majority of Health Boards have more than one hospital within their organisations it would be beneficial to deploy the whiteboards throughout and enable them to be linked in with each other. As this will allow Doctors or specialities who are located in all the hospitals to review their department from any location setting.
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