Introduction

Soomro et al. (2017) also argues that rostering healthcare staff has always been a difficult challenge to overcome, which could be why health boards across Wales have begun to move away from using manual rosters to allocate shifts, and replace them with electronic/digital methods instead. Indeed, the NHS long term plan identifies an objective for all clinical staff to be rostered electronically, thus offering electronic rostering as a means of providing a digital solution to a manual problem. This policy directive was announced initially for NHS Trusts in England, where in January 2021 the Minster for Care, Helen Whately announced £7.5 million to support the use of digital integration across 38 NHS trusts. To support this, national levels of attainment were published and meaningful use standards, outlining best practice for using e-job planning software (effectively writing a service specification that Health Boards could use to procure or develop the software).This announcement came on the back of NHS organisations promoting the use of e-rostering, with NHS Improvement (2018) recommending e-rostering as an essential tool for healthcare delivery. 

There are many reasons why the NHS wants to implement a digital solution to workforce rostering; Soomro et al. (2018) and White (2015) argue that electronic rostering is more efficient and there are less margins for error. In addition to this, Roberts (2021) argues that during the Covid 19 pandemic, electronic rostering helped coordinate and manage the workforce, which in turn helped staff to report absences and allocate staff to Mass Vaccination Centres. Roberts (2021) argues that Health Boards have reported that healthcare staff are now more open to using electronic rostering as a result of it being implemented due to the Covid 19 pandemic. 

Carter (2018) supports the benefits of electronic rostering that were identified by Soomro et al. (2018) and White (2015), and argues that the NHS can better understand their workforce availability by utilising electronic rostering, which in turn can help improve and deliver better patient outcomes. Carter (2018) argues this can be delivered through better management of the scheduling, placement and use of clinical staff. 

Methods

Current rostering system
For all clinicians across Aneurin Bevan University Health Board (ABUHB), a manual method is used to roster shifts. Melo (2019) criticises this method due to their being a lack of storage space for rosters and records can get damaged. Melo (2019) also argues that there are security issues with rosters being more easily available if they are written down on paper and kept in offices. 

The current system involves an administrative worker populating an Excel spreadsheet with staff names and cross referencing them against what shifts they are working. There is only one master spreadsheet that is maintained by one administrative worker. There is a risk if this spreadsheet becomes corrupted or destroyed, the roster will either have to be restored or re-created, a view supported by Melo (2019). Also by having one worker solely responsible for managing the spreadsheet, if they are on sick leave or not in work, it can be challenging for the roster to be accessed or updated. These disadvantages of current systems are nothing new and health care organisations across the world have slowly been moving to electronic methods: 

“The solution will replace manual time sheets which previously was a very labour intensive and time-consuming process”. PR Newswire. 21 Oct 2008 [newspaper] Manpower Software Wins First Customer in Malaysia for Electronic Rostering at Sunway Medical Centre

White (2015) argues that NHS organisations are struggling to organise their labour pool effectively, which is leading to high attrition rates and large amounts of money being spent on agency staff. He goes onto argue that staff can avoid less desirable shifts, which then requires agency staff to be utilised, thus adding an increased financial pressure to the NHS. 

Gap analysis 
This analysis has been developed with reference to a literature review, semi structured interviews and the authors own experience working within ABUHB. 

There are a number of challenges with the existing manual system that have been identified from speaking to medical staffing officers, workforce leads and clinicians across ABUHB. Firstly, there is an inefficient use of staff times when rostering as some staff may be available for work, but due to the manual method of allocating shifts, they maybe missed or not utilised effectively. This could lead to agency or bank staff having to be utilised which cost the organisation more money.  Utilisation of agency staff, as White (2014) argues, can lead to high attrition rates and large amounts of money being spent on agency staff. Often this can lead to challenges delivering continuity of care where there are a number of different agency staff on shift at any given time (some of whom may or may not have an understanding of patients needs, noting if it is their first time working on a particular ward). 
This can also affect safe staffing levels, particularly if agency staff simply do not turn up for a shift, or arrive late for a shift. Gallagher (2018) argues that there is greater risk of margin for error when using agency staff, as they may not necessarily have the experience in the particular company/sector/team that they are working in.

Secondly, it was reported that sometimes rostering can be unfair, where staff potentially avoid shifts. This is difficult to prove as it relies on staff being open and honest about how shifts are allocated, but anecdotal evidence suggests that there have been some occasions where staffs personal relationships with other members of staff, have led to certain staff being allocated more favourable shifts. 

Thirdly, communication and ease of accessibility of the roster itself, as there is only one version of the roster that is saved on a shared drive. It can be problematic to view this roster when one person is working on it and some staff do not have access to it. This means that staff cannot always check when they are on the roster to work.  

Finally, financial drivers, which Writer (2014) identified by examining Basildon and Thurrock University Hospitals NHS Foundation Trust when they implemented e-rostering in 2008. Writer (2014) found that the Trust help reduce their overheads by eliminating errors within the existing payroll system, which led to over £70m of annual savings. Writer (2014) argues that a move towards an electronic rostering system could be help overcome some of these challenges. SMART objectives could be used to guide the organisation to achieve and implement this: 

Specific – To implement an electronic roster system across all divisions within ABUHB, for all clinical staff, noting that the organisation is large and complex 

Measurable – 100% of all staff are using the electronic roster system within 3 years. It is important that all staff use the system so that there are not multiple, conflicting systems in place. 

Attainable –implement the new system incrementally across the organisation; start small and build incrementally. This will enable staff to see the benefits of the system and allow for any learning to take place.

Realistic – Start with an initial trail of electronic rostering within one organisational division to determine any issues in implementation. There could be some staff that resist the change, so these will need to be managed effectively. 

Time frame – initial implementation within 1 division within 6 months and roll out across all the organisation with 3 years

The following gaps have been identified in terms of where ABUHB are, and where they need to be:

Cultural acceptance of a new system: from the interviews, it was reported that some of the medics that the new system will affect, are reluctant to embrace a new technological approach to rostering as they favour the traditional (and less accountable) manual approach. However other staff such as paediatrics, are extremely keen to implement the system asap. Brooks (1996) identifies the resultant model of change which suggests that leaders need to carefully consider culture when progressing organisational change. 

System integration: any new system that is commissioned, will need to integrate with existing systems such as Electronic Staff Record (ESR). It is vital that the new system integrates with existing systems in order to ensure the smooth flow of information. Prencipe et al (2005) argues that systems integration is vital in terms of operations, strategy and gaining a competitive advantage. Therefore having systems that integrate and are able to communicate with each other, are going to be important to the success of implementing a new electronic rostering system. 

Project support: due to the complexity and scale of implementing this new solution, Assaf (2014) argues that an effective project support team would be required to oversee the implementation of the e-system, noting the correlation between team effectiveness and project success. An executive lead should drive forward the project and set clear direction based on the SMART objectives.

In order to close the existing gaps identified, the following actions have been developed:

To change the culture internally, Espada (2021) argues that a considerable amount of effective change management is required and if it is not done effectively, it can have disastrous effects on an organisation such as staff rejecting the change altogether. Hiatt (2006) suggests an effective change management plan is required in order to successfully implement the new solution, noting the ADKAR change management framework maybe useful to follow.  This could firstly be communicating the awareness and desire to change i.e. getting staff to participate and support the change.

Horlick (2017) argues that it is vital that colleagues are involved in the change management process and the designing of the new IT solution. A small task and finish group comprising of IT and project colleagues would allow IT staff to voice their opinions and concerns, which in turn can be addressed and built into the new IT solution. 

Windsor (2020) argues that the project team can then help support and coordinate the change management programme in terms of coordinating the ADKAR model, communications and keeping the project on track, but funding is required to set up and start the programme.


Options appraisal 
Noting that doing nothing is not an option that ABUHB want to consider, there are 2 options that are viable for consideration:

Option 1 – Develop the e-system for rostering internally
This would enable a bespoke system to be developed based on sound knowledge of existing systems currently in place. Staffing capacity could be a challenge as there is not enough staff in the digital team with the capacity to develop such a system in the required timescales. This could be a more cost effective solution as existing staff could be used instead of having to pay a private supplier. There could be internal conflict in terms of priorities e.g. if another system in ABUHB needs urgent attention 

Option 2 – Procure the e-system from a private supplier 
This would enable a tailored service specification would allow ABUHB to specify exactly what is required. However this may not be the most cost effective solution as this may cost more than developing the service internally. Private supplier would be able to develop the system at a quicker pace as they are less likely to be susceptible to internal challenges/conflicts 

Reid (2021) argues that the decision between bespoke software and a pre-packaged solution is one that can have extensive consequences that are long term and this should be considered when deciding whether to procure or develop IT solutions.  Reid (2021) also argues that short-term pain will often lead to long-term gain, so organisations should think long term when deciding what option to decide upon.

Haughey (2009) argues that the specific service improvements that are required for successful implementation of the e-systems are establish a project team, draft service specification, complete equality impact assessment, establish e-systems policy and finally complete tender exercise.

Results 

In order to determine the digital technology requirements to support the service improvements, colleagues in the digital team at ABUHB were consulted on the necessary digital requirements to support the service improvements.

Functionality – namely, the system needs to be user friendly, have one set of login details, be device agnostic, available 24/7, upgrades completed out of office hours, must have account security, have the minimum number of clicks to get to the desired outcome and comply with the Welsh GP contract

Non-functional requirements (performance, reliability, security, clinical safety) – its important to have ad-hoc reports, be GDPR compliant and have a disaster recovery process and ISO/IEC 27001 certification. 

Data collection and analysis – must collect KPI’s and be able to produce bespoke reports e.g. % of staff on the system, % of staff with a job plan, skill mix of staff on duty etc. 

Technical standards (data structures, terminology, interoperability) - colleagues in the digital team were very vocal about the technical standards. They said they understand the systems that we have that will need to feed the procured solution, namely ESR and active directory are probably the principal ones, there may be no more.  Colleagues also queried whether the service would be cloud based as this may impact on the operations of the service, and the workload of internal IT colleagues if it was not cloud based. They did not expect that Informatics Service Desk will be supporting the new e-system, but they wanted to confirm that they will redirect people as they do now for ESR. They advised that as it is not a clinical system, it would not need to be supported 24/7. 

Service improvements that electronic rostering requires to be realised:

Functionality – ability to create user accounts, passwords/relevant security, produce reports, apply an organisational structure, store data in accordance with legislation
Disaster recovery – must support business continuity, system must be maintained in the event of a major incident 
Scalability – must be able to handle growing amounts of work, support single user sign on 
Data – must be stored securely, failover system in place, compliant with GDPR
Reports – must be able to produce tailored reports and key performance indicators 

Mamedov (2021) argues that one of the benefits of developing an internal IT solution is that there are no cultural or relationship challenges as all staff work within the same organisation and should have the same organisational aims and objectives they are working towards. He also argues that there is a risk if internal staff who are working on the solution, leave the organisation as this could lead to a lack of expertise. Interestingly, Mamedov (2021) argues that it maybe more cost effective to procure an IT solution as private suppliers can offer more reasonable prices, compared to internally where a large amount of funding is needed at the start. This view is partly supported by Ustinov (2020) who argues that it is challenging to determine what option to agree and that a hybrid option of both an internal and outsourced option could be decided upon. 

The following objectives need to be implemented at the specified timescales in order to implement a new e-rostering system (noting the objectives can apply to either a procured system or in house system):

Draft requirements for the service specification (4-6 weeks), to include requirements for the service i.e. training, user interface, cyber security standards, reporting etc. Undertake consultation with affected staff i.e. medical staffing officers, doctors, consultants.

If the service will be procured externally, a tender notice will need to be drafted and evaluation criteria developed in order to agree on what supplier should be awarded the contract (2-4 weeks). Any tender will need to be advertised for at least 6 weeks, include standstill period and Ministerial approval (up to 8 weeks). A robust training plan needs to be implemented so that staff know how to use the new system (4 weeks). Finally a communication and implementation plan needs to be developed (2 weeks).

Discussion

When considering whether to build or buy an electronic rostering system, there are several advantages and disadvantages that need to be considered. Mamedov (2021) identified that many large multi nationals such as Google and Alibaba outsource their IT solutions; mainly software development and technical support. If large IT companies such as Google can outsource, then there is an argument that this could be a good option for ABUHB. Mamedov (2021) argues that the choice depends on the type of project; if a web application development or maintenance is not at the core of an organisation (and arguably electronic rostering is not the core business of a health board), it could be a huge challenge to ABUHB’s staff to get it right. They may lack the experience or understanding to get it done. 

A possible reason why ABUHB is not as successful in terms of where it wants to be is that it has no electronic rostering system in place for clinicians. An interview with a paediatric consultant identified that the whole of the paediatric service was in desperate need for an electronic roster system. They expressed concerns over the current system which involved an Excel spreadsheet with formulas in to flag up if there wasn’t the appropriate level of physician on duty at any given time. 

There is a clear policy direction from the NHS to implement e-rostering across the NJS, so ABUHB need to determine whether it is better to develop a system internally, or procure a system from a private provider. As ABUHB’s core business is healthcare, it maybe prudent to follow the advice of Mamedov (2021) and obtain a private supplier to provide the system. 
In order to successfully do this, Velez (2013) argues that a programme/project board is required to manage and oversee the implementation of the e-rostering system and to support the change process. The board would comprise of an executive lead, senior responsible officer, representatives from finance, workforce and a project manager. Terms of reference would need to be established that detail the operating scope of the board. The board will also oversee the change management process and take decisions regarding any areas of conflict. For example if one division wanted to appoint one supplier, and another division a different supplier. 
As with any change, but especially change relating to new software, Velez (2013) argues that effective change management is required to prepare staff for the changes that they are about to face. By doing this, along with having a robust implementation process, Velez (2013) argues that staff will be more likely to embrace the change.

The case for digital rostering appears sound, and the rationale is based on positive research, however implementation may be problematic as staff have to change the way they have been rostering for decades. When digital e-rostering was implemented in Letterkenny University Hospital in 2018, they identified certain factors relating to successful implementation which included, ensuring staff could access technical support, had affective leadership and champions were identified across the organisation. 

White (2014) identified that 90% of Trusts across England had implemented e-rostering, but only 17% of had implemented e-rostering for non nursing staff. There is an argument for medical staff to follow the same process as nursing staff and begin to use an electronic rostering system as this gives many benefits as identified above; mainly it will free up medics time in order for them to focus on their work and deliver positive outcomes for people.
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