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Glossary of Terms

	Term		
	Definition

	Acute division
	A sector within healthcare that provides medical treatment for acutely unwell patients

	Bottleneck
	A clinical area where large queues of patients are accumulating and are unable to move on to the next stage

	Community division
	A sector within healthcare that rehabilitates patients who require additional intervention before discharging out of hospital services

	Healthcare 4.0
	The current evolutionary stage of the digitalisation and technology industry in healthcare

	Out-of-area patient
	A patient who is in a hospital that is geographically out of their residential locality 

	Pathway of Care delay (POC)
	A patient who is clinically fit to leave a hospital setting but is still occupying a hospital bed whilst requiring no medical intervention
















Introduction

Aneurin Bevan University Health Board (ABUHB) is a National Health Service (NHS) organisation that has responsibility for planning and delivering NHS services across Gwent in South Wales.  Its objectives are to support and enhance the health of the population, promote well-being, and lessen health inequities throughout the county, which has an estimated population of 597,636 (Stats Wales, 2021).  ABUHB have responsibility for overseeing the operation of eighteen inpatient hospital sites that are located throughout Gwent which contain an average of 1,800 hospital beds (Stats Wales, 2022) that are utilised by various divisions including acute, community, maternity and mental health.  For this paper, the author will be focusing on the community division which is accountable for approximately 18% of the bed capacity within the organisation.

With an increasingly ageing population, there is a growing demand for hospital beds (Bhaduri, 2021; Jones, 2021).  There were 4,066 admissions into ABUHB community beds during the 2019–20 period, before the COVID-19 pandemic and demonstrating less variation (Aneurin Bevan University Health Board, 2022).  Managing increasing volumes of unpredictable demand in a healthcare setting is a challenging and complex process (Rutherford et al., 2020) To effectively manage demand and bed occupancy, it is essential to timely coordinate patient flow through the healthcare system and ensure hospital beds are utilised appropriately (Proudlove, 2003; Hall, 2012).

Within the community division of ABUHB, the current bed management process involves staff continuously monitoring bed occupancy manually via telephone calls, e-mails, or ward visits across various sites.  Consequently, staff update bed status records on paper or in separate standalone Microsoft Excel spreadsheets that only a limited group of staff can view and maintain.  A major disadvantage to this approach is the lack of real-time activity and no centralised overview of the system's position for all staff involved, which is even more detrimental during out-of-hour periods when there is no live update available (figure 1).  This manual way of working is an ineffective use of essential staffing resources that could be utilised on more patient-focused tasks.  
[image: ]

Figure 1 – Route cause analysis of poor patient flow

As suggested by NEJM Catalyst(2018) patient flow issues can result from ineffective scheduling.  Robust processes and systems that can accurately present an overview of current bed resources and inform of upcoming resources from scheduled patient discharges could optimise patient flow (Lovett, Illg and Sweeney, 2016).  A health organisation that has an inadequate bed management system may experience poor flow which in turn creates blockages in front-end services, increases in Pathway of Care delays (POCs), longer hospital stays, and low patient satisfaction (Devaraj, Ow and Kohli, 2013).  

The community division with ABUHB would benefit from introducing a digital information system to manage bed resources.  By implementing such a system, all staffing teams responsible for managing hospital beds and flow would be able to quickly and accurately allocate resources based on real-time information.  Additionally, it will enable bed management tasks to seamlessly continue during the evening and weekend hours, guaranteeing a continuous patient flow cycle and improving the quality of patient care.

Justification

The process of admitting patients into a hospital bed can be likened to a game of chess (NHS England, 2021).  Patients are moved strategically across hospital departments, and sites, or discharged out of the system to make capacity for additional patients and avoid bottlenecks forming.  Previous studies (Tortorella et al., 2013; Lovett, Illg and Sweeney, 2016; Ker, Wang and Hajli, 2018; Nguyen et al., 2022) have indicated that using advances in technology and implementing a real-time digital bed management information system would be highly advantageous to ABUHB and would benefit the organisation and its service users.   In a case study conducted by NHS England (2021) at Kettering General Hospital, they wanted to use improved technology to guarantee “the right patient, in the right bed, receiving the right care, at the right time."   Modernising current bed management procedures with a digital solution would support the ABUHB in ensuring suitable patients are promptly allocated to a geographically appropriate bed that meets their health needs.  

A key factor in bed management, and what is absent within ABUHB’s community division, is the ability to understand real-time current capacity across sites and identify and monitor future resources such as upcoming vacant beds or bed closures.  According to a study undertaken by Mohamed and Al-Jaroodi (2019), real-time data on resources in use and ongoing activities can be used to improve patient movement across various departments of healthcare facilities, simplify operations, and optimise schedules.  A digital system will be able to report current resource information and forthcoming capacity, allowing for better planning and improving the bed allocation process.  This would reduce waiting times for beds and minimise blockages in the system thus impacting positively on patient experience.   In an independent report undertaken by (Carter, 2016, pp. 7) he states the highest-performing hospital systems in the world have real-time monitoring and information at their disposal, allowing them to make choices when required to enhance quality and efficiency.   

Managing hospital beds across various geographical sites is particularly challenging when there are diverse methods of bed monitoring and multiple disciplines processes in situ (Lovett, Illg and Sweeney, 2016).  A digital system would provide a consolidated real-time overview of the community division’s bed stock which would be available to view across all hospital sites by both operational and management staff.  This would reduce the number of communications necessary to obtain bed information which can rapidly become void and enable staff to better utilise their time.

Unlike paper-based methods, a digital system can store historical data which can be analysed to identify utilisation patterns and peaks in demand.  It also highlights any areas of inefficiencies which organisations can use to make processes more efficient (Mohamed and Al-Jaroodi, 2019).  Analysing historical data allows for future forecasting and resource scheduling which not only improves current practices but supports future service redesign that meets the needs of the population.  A further benefit of replacing current processes with a digital solution is improvements in data storage, patient confidentiality, and information governance.  By replacing predominantly paper-based processes you are immediately enhancing data security by eliminating the risk of data corruption or the misplacing of confidential patient information.

With the rising demand on healthcare and clinical services restarting from the COVID-19 pandemic, there has never been a more fundamental time to manage inpatient healthcare systems effectively services (Ren et al., 2017; Ladanza, Luschi and Ancora, 2019).  Echoing (Baru et al., 2015), bed management has always been an issue for hospitals but because of the growing demand, it has become even more crucial.    

Aim & Objectives 

Project Aim

This project intends to enhance the patient throughput in the community division of ABUHB by replacing the current manual bed management processes with a more effective, secure, and integrated digitalised bed management system. 

Project Objectives

By the end of 2023, ABUHB aims to achieve the following objectives:
I. To reduce the average length of stay for patients in community hospitals within ABUHB sites by improving the bed turnover rate

II. To reduce the number patients located of out-of-area by ensuring patients are allocated appropriately to their geographical areas across Gwent
III. To reduce the number of Pathway of Care delays and associated bed days lost, by ensuring patients are not delaying unnecessarily in hospital whilst awaiting their next destination 

IV. Increase the % of discharges that take place in the morning (before midday) in line with Health Board targets

V. Enhance patient satisfaction and lessen the amount of patient and/or family complaints received regarding waiting times and delays

Literature Review

Search Strategy

A systematic search strategy for relevant English language literature was undertaken using keywords and terms as outlined below using Boolean logic.  The search was conducted between October 2022 and December 2022 for literature published after the year 2000 to date.  There was no restriction on geographical area providing the study was pertinent to the topic.  Searches were conducted predominantly using Google Scholar which signposted to various databases such as Science Direct, PubMed and Google Books.  The University of Wales Trinity St David digital library was also utilised.  

Eligibility criteria included studies on the implementation of information systems (IS), with a specific focus on those managing patient flow or bed management within a healthcare setting.  Research on the assorted styles of project management methodologies and their success within healthcare projects were also included in the search.  Citations and bibliographies within appropriate pieces of literature were also explored to retrieve further relatable literature.  




Key Words

Bed management, patient flow OR hospital flow, information system OR management system OR healthcare system, implementation, adoption, project management methodologies, PRINCE2, PMBOK, agile, scrum, waterfall

Review of Previous Studies

Technological advancements and the progression into healthcare 4.0 have made it possible for software and resources to collaborate successfully to enhance healthcare (Mohamed and Al-Jaroodi, 2019).  Health Information Systems (HIS) and technology can transform operational functions such as patient flow and improve the delivery of healthcare within organisations by collecting, processing and distributing information, making processes more cost-effective, safer and efficient (Shekelle, Morton and Keeler, 2006; Ladanza, Luschi and Ancora, 2019; Mohamed and Al-Jaroodi, 2019).  Research suggests that HISs are largely adopted within health settings to improve productivity.  For example, the implementation of automatic push notifications within emergency departments (ED) to improve navigation and reduce blockages (Trotzky et al., 2021) or real-time dashboards to improve the coordination and logistical efficiency of ambulances at EDs (McLeod et al., 2010).   In a recent systematic review that looked at the impacts HISs have on patient flow management, it is noted that the adoption of HIS is increasing in various aspects of healthcare settings and when utilised effectively, can streamline processes and improve co-ordination (Nguyen et al., 2022)

Patient flow is a key measure of operational effectiveness within hospitals, and when the flow is effective, operations are optimised, leading to favourable results in terms of both efficiency and quality (Devaraj, Ow and Kohli, 2013; Nguyen et al., 2022).  Several studies report healthcare settings introducing a HIS to improve patient throughput by specifically introducing digital bed management systems (BMS) (Devaraj, Ow and Kohli, 2013; Tortorella et al., 2013; Lovett, Illg and Sweeney, 2016; Ren et al., 2017; Ladanza, Luschi and Ancora, 2019).  The studies seem to agree that the absence of efficient coordination and communication, as well as the storing of information in a centralised environment, had a negative impact on patient flow.
In the case study by Tortorella et al., (2013), the health setting recognised communication as a critical factor in the causes of hospital delays.  Like ABUHB, bed management teams relied on multiple forms of communication with no centralised real-time information available.  Importantly, the study also acknowledged that improvements in patient pathways and turn-around times are more likely to be achieved when multiple disciplines involved in the patient journey communicate effectively and have access to the required information on time.  This was also identified in similar studies by Lovett, Illg and Sweeney (2014), Rich, Sullivan and Kirby (2007) and Hall (2012).  Tortorella et al., (2013) implemented a BMS to reduce bed turnover time by effectively notifying all departments involved in the patient discharge of impending hospital discharges and vacant beds.  Following implementation, the health setting reported significant improvements in bed turnover times and patient throughput which was attributed to the improved timeliness of discharge communications to teams.  Continued adoption of the BMS by the organisation and its users allowed the health setting to maintain high levels of efficiency and measure productivity by identifying bottlenecks in processes to improve admission and discharge rates.

Rich, Sullivan and Kirby (2007) state that through the integration of people, processes, and technology, a centralised digitalised flow system can improve quality and patient care during a patient’s hospital stay.  A project conducted at the Hospital of Pennsylvania reported operational challenges such as poor patient flow, long waits and delayed discharges consequently resulting in poor patient experience.  This was partially attributed to poor discharge planning which resulted in patients remaining in hospital longer than medically required, exposing them to further medical complications and additional risks (Devaraj, Ow and Kohli, 2013).  The phased implementation of a centralised patient flow information system across the hospital allowed key personnel to review each stage to ensure it continued to meet the organisational requirements.  The results correlate to the study conducted by Tortorella et al., (2013), where following successful implementation significant benefits were reported in a number of areas such as turnaround time for beds, the average duration of stay, and projected discharges.  The system allowed for regular performance evaluations to be conducted for quality improvement purposes to ensure the continuation of better-quality patient care and service.  
To improve patient flow and make it a lean process, the number of actions that take place between a patient’s admission and discharge should be kept to a minimum and inefficiencies eliminated (Devaraj, Ow and Kohli, 2013).  A study by Ladanza, Luschi and Ancora (2019) acknowledged the adverse impacts multiple hospital transfers have on patient experience.  The journal identified how HISs can ensure patients are allocated to the most suitable environment and be in an appropriate bed for their needs.

Technological, organisational and human factors impact on the success of system adoption (Cresswell and Sheikh, 2013; Sligo et al., 2017).  Literature to date has highlighted that for the implementation of a new digital system to be successful, organisations must consider the people, tools, and procedures needed to use the system effectively (Rich, Sullivan and Kirby, 2007; Hughes, 2017).  It is paramount the system does not add to the current workload but rather supports and enhances it instead (Rich, Sullivan and Kirby, 2007; Sligo et al., 2017).  Adoption of new information technology (IT) systems are most successful when engagement and communication with all stakeholders, particularly end users of the system, takes place (Hall, 2012; Mair et al., 2012; Tortorella et al., 2013; Sligo et al., 2017) and technology is accepted and viewed as a benefit (Ketikidis et al., 2012).  If users are not actively engaged in the development or adequately trained on execution this can discourage use and consequently result in inaccuracies or reverting to manual systems (Rich, Sullivan and Kirby, 2007; Sligo et al., 2017).  If there are constraints on IT infrastructure within organisations it to can inhibit the success of HIS implementation (Sligo et al., 2017).  It is more effective when introducing a new BMS into an organisation if the system has the compatibility to integrate and link to existing organisational technology (Rich, Sullivan and Kirby, 2007; Gagnon et al., 2012; Sligo et al., 2017), this will avoid duplication of task over multiple systems.  Other factors identified that can inhibit the success of system implementation include poor leadership, unclear benefits, poor funding, and unrealistic development timescales (Gagnon et al., 2012; Sligo et al., 2017) 

There is general agreement among the published literature mentioned in this paper that HISs have the potential to improve safety, quality, and efficiency within healthcare.  Research undertaken concludes that healthcare settings that implemented and adopted some form of digital BMS saw improvements in a variety of flow-related objectives such as length of stay and waiting times, resources were utilised more efficiently and there were significant improvements in bed and patient turnaround times contributing to a positive patient experience.  The author notes there is limited published evidence documenting negative outcomes following the implementation of a digital bed management system.  This matter was also noted in a review undertaken by Ker (2018) when studying the impact of HIS on healthcare.  Therefore the author of this paper concludes that there is likely to be a positive bias among published literature.

Recognising that ABUHB's current business problem is comparable to those objectives outlined by other healthcare settings, it suggests that introducing a digital system such as a BMS to ABUHB has the potential to be advantageous if implemented appropriately and is adequately supported by both users, management and the organisation.

[bookmark: _Hlk121606315]Project Management Methodologies within HIS Projects

When planning a project it is important to have standardised structures and guidance in the form of a project methodology.  Methodologies contain principles that guide the project processes to enable successful project management and implementation (Verner and Sarwar, 2021).  The author found inadequate evidence of the types of project methodology used within BMS implementation however was able to identify other HIS projects and their chosen methodologies.

Waterfall 

A review of a scoring and intervention tool used by hospital pharmacists was undertaken by Schreier and Lovely (2021) and the waterfall methodology was used to deliver the revised tool in a linear approach.   User feedback was obtained at the outset to identify how the system functionality could be optimised and a project plan established.  According to the author of the study, the waterfall technique was chosen to support adherence to timetable targets and enhance testing.  The author summarised that the project's success was influenced by the methodology used, proclaiming the lack of change requests within the process as a factor towards efficient implementation.
PMBOK (Project Management Book of Knowledge)

A community health centre set out to introduce an electronic health record (EHR) system to optimise care to its patients and increase financial benefits.  The study chose to use the PMBOK methodology to carry out the complex project and noted how crucial the initial stages were which included workflow preparation, implementing a good staff support structure and the training of superusers during system development.    Cortelyou-Ward, Noblin and Martin (2011) state the community health centre’s successful adoption of the EHR system was laid by the initiation and extensive early planning phases which were outlined in the PMBOK declaring if those stages were improperly managed it could have affected the rest of the project's execution.

PRINCE2

Following an economic crisis in Greece, a large-scale project was undertaken by the Greek National Health Service to adopt two systems that would allow the organisation to monitor and control expenditure across all its 131 hospitals (Sarivougioukas and Vagelatos, 2020).  Due to the complexity, large scope and rigid timeframe of the project, the organisation followed the PRINCE2 methodology.  This consisted of an adopted organisational model including a steering committee to make high levels decisions, a project board for highlighting technical issues and a project director to manage the project.  The project team was extensive, and all participants had well-defined responsibilities to ensure the project was carried out adequately.  The project objectives were achieved which can be attributed to streamlined structure, high-quality documentation, regular communication channels and ensuring concepts were specified from initiation.

Agile

An NHS trust in England introduced an IS that allowed clinicians at all levels to track student development through the required curriculum.  The project chose an agile methodology to implement the system declaring that agile working promoted active collaboration between the users and IT experts which allowed the system to be tested and modified according to the needs of the users (ap Dafydd et al., 2016).  By corresponding frequently, the team were able to focus on simplifying functionality, streamlining requests and resolving issues efficiently.

Six Sigma blended with Agile
 
A project undertaken by Santobono Pediatric Hospital combined the use of six sigma with agile to improve waiting lists and reduce the loss of time and resources caused by no-show patients in the outpatient department (Improta et al., 2020).  Project schedules, timings and team collaboration were dictated by the agile methodology which helped the team deploy the model more quickly.  Whereas the process structure was based on six sigma methodology and provided the tools which aided problem-solving.  Improta et al., (2020) conclude that both methods are customer focussed and using a blended approach and adding agile to a six sigma method helped develop and implement the model faster. 

Scrum

To improve waiting times, service quality and patient satisfaction, a health service provider introduced a patient queuing system within its organisation and adopted the scrum methodology (Mahendra, Suta and Sudarma, 2019).  The project followed an iterative approach and tasks were divided into manageable stages and sprints.  Stakeholders engaged in all aspects of the project including communication and testing and made informed decisions on functionality before the project was able to move to the next sprint or be fully implemented.  The project evaluation notes the use of scrum met design needs, was financially beneficial and allowed for changes without affecting other aspects of the project.

Methods

There is no one universal methodology that can be used for all projects, so organisations must select the best methodology for their projects or, in some cases, modify a methodology to meet their specific needs (Charvat, 2003, ch. 4; Goodison et al., 2019).  Following research on various methodologies used within HIS implementation, the author of this paper believes scrum would be a suitable project methodology for implementing a BMS within ABUHB.  
Scrum is the most utilised agile project methodology for product and software deployment as it is easily adaptable to business needs (Kashyap, no date; Cobb, 2015, pp. 1).  It is centred around customer needs and builds on existing practices with a small team of individuals who have the necessary knowledge, skills, and experience on the project subject (Schwaber and Sutherland, 2020).   Throughout the project, the scrum methodology involves continually collaborating with stakeholders to review partial development outputs which allow for changes in user requirements to be addressed (Cervone, 2011).  This is beneficial as it not only produces a high-quality final product in a short time frame (Srivastava, Bhardwaj and Saraswat, 2017; Buganová and Šimíčková, 2019) but regular team communications build strong working relationships and therefore create high-performing teams (Rico and Sayani, 2009, pp. 128).

Scrum methodology uses an incremental approach to project management which reduces risk and increases predictability (Schwaber and Sutherland, 2020).   Scrum is founded on lean thinking and follows an iterative process which consists of five main phases (figure 2).  
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Figure 2: Five main phases of scrum (Makadia, 2013)

The product requirements and outputs within scrum-led projects are listed in a product backlog document.  The work tasks required to meet the product goal are divided into short phases known as sprints or iteration cycles (figure 3).  An iteration cycle allows the project team to focus on completing a set goal towards product incrementation.  During the iteration process, the project team holds brief daily scrum meetings to review progress and identify challenges that could hinder the ability to meet the iteration goal.  At the end of an iteration, the product is reviewed by the project team and stakeholders.  If the iteration goal has been achieved the team evaluate what went well or what could be improved in the next cycle before moving on to the next iteration phase of the project.  The cycles continue until the priorities in the product backlog have been successfully implemented and the project is deemed complete and can be fully deployed.  Scrum iteration cycles decrease the risk of product failure due to ongoing reviews, and ensuring the product meets requirements before final deployment reduces possible future expenditure on system changes (Rehkopf, 2018).    
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Figure 3: Scrum project cycle (James and Walter, 2010)

A project that seeks to introduce a HIS is more likely to succeed when end users are involved in the key stages such as design and implementation (Hall, 2012; Mair et al., 2012; Tortorella et al., 2013; Sligo et al., 2017).  Rather than the traditional command and control management style, scrum embraces a collaborative way of working with informal communication which allows continuous control over the requirements by stakeholders (Dybå and Dingsøyr, 2008) and allows changes to be made easily during development with little impact on the project (Fowler and Highsmith, 2001).  

A project that adopts scrum focuses highly on customer satisfaction, is likely to be more productive (Salameh, 2014) and the outputs are executed almost error-free resulting in lower maintenance costs (Rico and Sayani, 2009, pp. 165).  These are all important attributes when choosing a methodology for an NHS project.  
Implementation 

A successfully implemented project results from effective communication, detailed planning, organisational resources and monitoring (Anyango, 2016).  Project implementation fundamentally requires a supportive infrastructure which involves evaluating existing IT resources to ensure sure they can support the finished product, and determining the project team members and their responsibilities.  The team must have an understanding of the methodology, the project goal and how their roles fit into the scrum framework (figure 4).  

Key roles in a scrum project team 
	Product Owner
	This is the product lead and manages the product backlog and provides project goals.

	Scrum Master
	Acts as team coach and helps streamline processes and ensures the team is effective

	Development team
	A small multidisciplinary team that delivers the work including designing, building, testing and implementation.

	Stakeholders
	Individuals who are impacted by the product and provide essential feedback on developments.


Figure 4: Scrum project roles (Sergeever, 2020)

When the team is established the product owner must collaborate with stakeholders to create and prioritise the product backlog, outlining the project scope, deliverables and timelines.  Once complete the team can commence the first iteration cycle of the project, also ensuring regular daily scrum meetings are in place to allow for essential feedback and project monitoring.

Research to date concludes that the reason many projects fail is due to poor implementation (Rasnacis and Berzisa, 2017) and bad stakeholder engagement (Hughes, 2017; Verner and Sarwar, 2021).    To support successful system implementation it is important to ensure stakeholders are included in design specifications which encourages them to adopt the system.  Training needs are to be identified in advance with refresher training following implementation.  A new system requires new business processes and procedures which should be implemented on deployment and shared among stakeholders.  The product should then be monitored by the project team to address any problems that arise immediately after implementation (Mochal, 2003). 

Evaluation of Impact

Project evaluation is a systematic assessment of gauging a project’s success and can be used to track performance, highlight areas for improvement (Landau, 2022) and identify areas that may impede the project's success (Sligo et al., 2017).  

Following the introduction of a digital BMS, the FITT (Fit between Individuals, Task and Technology) framework can be used to assess usability and determine if the system is working as intended and if the deliverables proposed have been accomplished.  The FITT framework is based on the concept that successful implementation of a digital system depends on the compatibility or ‘fit’ between the individuals or users, the types of clinical tasks and processes required to be undertaken and the attributes of technology (Ammenwerth, Iller and Mahler, 2006; Gray et al., 2016) (figure 5).  Therefore, to support a particular clinical duty, the technology must be functional and performant enough and the user needs to have the proper training to operate the technology effectively.  A FITT evaluation can be undertaken through user questionnaires, quality audits or user interviews and any failings will be highlighted within the evaluation.  
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Figure 5: FITT Framework (Gray et al., 2016)
To assess if the organisation has benefited from implementing the digital BMS, a pre and post-evaluation of key performance indicators would indicate any realisation of the objectives.  This would require obtaining baseline data and comparing it to post-implementation data.  If the project has been effective there would be an identifiable reduction in hospital length of stay and morning discharge rates post-implementation, indicating improved discharge planning and flow.  If the number of reported POCs reduce this would demonstrate patients are being transferred to their next destination effectively and are not delaying inappropriately in hospital beds.  

Not all objectives can be measured with activity data, such as improvements in patient and staff experience.  Improved bed planning allows beds to be allocated in advance, reducing the number of transfers, and enabling patients to be placed in hospital sites situated within their residential areas.  This can impact patient morale and the hospital experience.  Evaluating such impact requires service user questionnaires to capture patient feedback on topics such as communication, experience and overall quality of care.  Similarly, to evaluate the impact a BMS has on staff would require staff to complete a user questionnaire on topics of efficiency, ease of use, task timings and personal morale which would form part of the FITT evaluation.  It would be beneficial to obtain pre-implementation scores from both patient and staff questionnaires to assess if there has been a change in views following system adoption.  

The author recommends any system impact analysis be undertaken after a set time period to allow system processes to be adopted and embedded.

Discussion 

Wider System Improvements

A small change in a process can be the catalyst for variations in other areas of a system.  When implementing a system change it is important to understand the link between processes.  If changes are made to just one section of a process it could lead to benefits or problems in another area of the system (Rich, Sullivan and Kirby, 2007).

Timely discharges from inpatient beds can affect the whole patient system (Powell et al., 2012).  The implementation of a digital bed management system within ABUHB community hospitals has the potential to improve patient turnover rates and increase bed availability within the community division and throughout the system.  Beds that become available due to community discharges can be allocated to patients who are in acute beds waiting to be transferred.  As a result, this frees up beds in acute so that patients from emergency departments (ED) can then be admitted if required.  This could potentially reduce the probability of acutely unwell patients waiting inappropriately on trolleys for a hospital bed (Proudlove, 2003).  Subsequently, creating capacity within ED would enable transportation services to hand over patients to the care of the hospital staff on arrival and prevent ambulance delays outside ED.  Garrett (2013) noted in a patient flow study, that although flow problems seemingly appear to be in ED if you address system failings in other areas you will see improvements in flow.

A study by Hassan et al., (2010) highlights the interdependency between longer lengths of stay with increased infection rates.  Ensuring patients are discharged efficiently significantly reduces infection rates which not only has a positive impact on patients but prevents unnecessary pressure on clinical and laboratory resources and reduces costs for the organisation.

A digital BMS has the functionality to record and report data which can influence decision-making and streamline system operations.  Using data intelligence, managers can pinpoint peak demand periods and ensure adequate staffing levels are in place to support bed allocation (Tortorella et al., 2013) and manage patients safely.  The data can also identify the number of hospital delays waiting for social care intervention which promotes joint working across the wider health and social care system to ensure patients receive seamless and efficient care.

Downstream Benefits

Seeing the potential advantages a BMS has on patient care and resources could motivate other sectors that still collect bed information using paper-based methods to become digital.  The conceived benefits of a BMS within the community division of ABUHB could be amplified if the Health Board expanded the adoption of a BMS to all other bed-based areas.  This would also provide a system-wide real-time view of all bed resources.

Having such valuable bed utilisation data intelligence to hand would support the organisation with future redesigning of services to meet the needs of the population.  Historic data can identify trends and aid in forecasting future demand which can be used for healthcare simulations on future bed modelling.

Conclusion

The healthcare industry is evolving, and demand is increasing therefore systems and processes must adapt and be responsive to deal with these changes.  A BMS is not the one solution to hospital flow problems but can provide an organisation with the tools to manage resources more effectively and focus on service improvements by identifying blockages within a system and creating better working relationships.  
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