
Introduction

Ammenwerth et al (2006) suggests that it is difficult to imagine health care without Information and Communication Technology (ICT), as it has existed in health care for decades. For example, electronic patient records offer staff access to large amounts of patient information; decision support systems support clinical actions; and knowledge servers allow access to modern clinical knowledge to support evidence-based medical practice. Ammenwerth et al (2006) goes onto argue that the introduction of ICT can essentially affect health care organisations and improve the benefits for patients, with modern ICT offering prospects to increase productivity, effectiveness and suitability of care. This view is shared by Prgomet (2019) who argues that technology has the potential to make care delivery more efficient and effective by doing things differently and reducing waste in the system. 

This is one reason why Aneurin Bevan University Health Board (ABUHB), is looking to implement an electronic rota system for clinicians. An electronic rota system is a piece of software that manages staff scheduling i.e. what staff should be on duty and when. This system is automated software that allows for real-time updates to schedules as and when needed. The current rota system in place for clinicians in ABUHB is a paper based one, which has many flaws, which Melo (2019) identifies as lack of storage space, security issues, likely to get damaged and costs in terms of toner, photocopier etc. Nurses in ABUHB already use an electronic rota system and have done for many years. However, clinicians tend to like the old paper based system and some are reluctant to change, as identified by the research in this study. Drake (2014), argues that manual rostering systems have sometimes failed to deliver suitable staffing levels (possibly due to human error, and electronic rota systems are being increasingly used as a way to solve this problem. 

Currently the Workforce Team within ABUHB are developing a service specification in order to go out to tender for an organisation wide electronic rota system for clinicians. However ABUHB need to be mindful of implementing a new electronic rota system, as Ammenwerth et al (2006) argues that not all projects introducing IT in a health care setting are effective. It is estimated that up to three quarters of all software projects fail, leading to significant financial losses and also to loss of confidence on IT from operational staff. Ammenwerth et al (2006) also argues that the same IT system can be seen as achievement by some staff, but as a failure by another group; this could be a reason why nurses in the health board have adopted the system, but clinicians are reluctant. Prgomet (2019) supports this by arguing that IT in health care can also result in unintended consequences, including: adverse workflow processes; staff continuing to use old methods; changes organisational cultures and only limited support for the information needs and work practices of clinicians. There are many different divisions within ABUHB whose clinicians have varying views and opinions on electronic rota systems. Therefore in order to implement this new system successfully, clinicians across all departments will need to be consulted and agree a consistent approach. 

Over recent years the need for electronic rota systems has become more evident, given the opening of the new critical care unit (Grange University Hospital - GUH). This has been compounded in the context of changing service models, increased demand, the need for improved demand capacity planning and visibility of workforce availability across all sites since the opening of the GUH.

ABUHB employs a minimum of 1176 doctors (including fixed term locums and honorary contracts) in addition to F1 and GP trainees employed through the Single Lead Employer/Shared Services model. Its current approach to implementation of electronic rota systems has largely been led by divisional/speciality preference and consequently the Health Board currently has a number of independent systems.

The benefits of rolling out electronic rota system for medical staff are:-

· Underpins and enables the benefits of a bank and agency system to be maximised 
· Support workforce planning and effective delivery of services
· Understanding of the service that medical staff are delivering and how it is aligned to their job plan
· Improve financial governance
· Improved workforce reporting
· Effective deployment of Doctors and assist in profiling of gaps to facilitate recruitment
· Better absence management

Dugar (2022) argues that the advantages of electronic rota systems go outside delivering excellent care to patients, identifying that there are less errors compared to paper records, results can be measured, and over time, data can be used to aid in decision making. This view is shared by Dodd (2011) who argues that electronic rota systems have many benefits, including a more precise payroll systems, fairer rota systems, which ultimately help the delivery of better care to patients.

The growing burden of administrative duties can often prevent staff from spending enough time with patients e.g. staff are spending increasing amounts of time sorting out rotas instead of focussing on more on patients. Currently it can take up to a week to finalise a duty roster, and many weeks to complete time sheets. It is common to spend many hours filling in documents, which often meant staff having to take paperwork home. Because this was such a time-consuming and laborious exercise, the roster was often delivered late, which meant that staff would only find out what shifts they would be working a few days in advance.

E-rostering enables staff to manage their off-duty in minutes, and plan shifts up to many weeks in advance, which Drake (2014) argues benefit nurses and patients. However Drake identifies that rosters may not be flexible enough to accommodate some changes, and may also create some resentment with staff as some flexibility is lost. 

Methods

FITT framework
Kujala, Ammenwerth et al (2020) describe the FITT framework of being based on the idea that IT adoption in a clinical environment, depends on the interface between the qualities of 3 FITT dimensions: the individual users, technology, and the clinical tasks and processes. An individual could be a individual person or an individual user group. Technology includes the interface of the different tools needed to achieve a given task. The Task comprises all working practices and duties that need to be completed. 

Birken et al. (2017) argue that compared to other frameworks, such as the Consolidated Framework for Implementation Research (CFIR), the FITT framework varies in its addition of the interaction of the 3 qualities i.e. individual, task and technology. While the CFIR suggests that the characteristics of individuals and interventions effect implementation, the FITT framework reflects the interactions between the three qualities. Kujala, Ammenwerth et al (2020) suggest the development of this model by suggesting that managers can improve the fit by influencing the three qualities. For example, a restructuring of documentation may improve the fit between task and technology; teaching sessions for staff may improve the fit between technology and individuals; a software update may influence both the fit between technology and task and between individual and technology. 

The technology acceptance model (TAM) is an intelligence systems concept that models how users come to accept and use a technology. Davis (1993) argues that TAM tries to analyse why people adopt or reject a system. This model considers peoples perceptions in terms of usefulness and ease of use for any new technological system. This is useful in terms of measuring the softer aspects of implementing new systems. 

Similarities between the FITT, TAM and TTF models are identified by Ketikidis (2012) who argues that (TAM) and Task Technology Fit (TTF) models describe the links between technology and work practices. Findings from Holden and Karsh’s influential review of TAM, cited in Ketikidis (2012), and its application in health care literature, highlighted TAM’s value in relation to users and technology. However, the review also pointed to the need for additional concepts to allow for further relationships to be identified. 
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The premise of the TTF model is that technology will be used if it sufficiently supports the demands of a task. In applying the TTF model to assess technological fit, Lepanto et al. (2011) concluded that TTF is a valid tool to assess perceived benefits, but it is important to take into account the characteristics of users. Lepanto et al. (2011) indicated that a limitation of TTF is that it does not explicitly consider individuals characteristics. Ammenwerth et al.’s propose Fit between Individuals, Tasks, and Technology (FITT) as a framework that encompasses the interactions of users and technology (i.e. TAM concepts) and tasks and technology (i.e. TFF concepts), and the interaction between users and tasks. FITT was developed specifically for the health care domain and was based on an analysis of literature on technology adoption. FITT suggests that the use of technology is dependent on the fit between the attributes of the individuals, characteristics of the tasks, and characteristics of the technology.

There are similarities between FITT, TAM and TTF in terms of the links between users, task and technology. Where they differ is where individual characteristics are considered in terms softer, less quantitative outcomes such as perceived benefits. 

Data collection 
The implementation of the electronic rota system is going to be challenging, as different clinicians have different opinions of what they want from the system. In order to obtain the views of the different clinicians, a mixed method approach comprising structured observation, interviews, and field notes was used for data collection. Observation is a useful research technique, which Prgomet (2019) can be useful for identifying how technology can be used in different ways. Interviews were used to complement observation by providing clarification about what was observed.  

Semi structure interviews were conducted by the author (GC) between 31st Jan 2022 and 17th February 2022, on identified participants from each of the divisions that will be using the new electronic rota system. The interviews lasted approximately 1 hour but were not recorded, as handwritten notes were made. The purpose of the interviews were to identify what key aspects of the existing system are important and what barriers may exist to implementing the new e-system. This process was also used to support the engagement and buy in from each of the divisions, which Perkins (2021) argues is key in terms of engaging with staff throughout the change process. 
In addition to the semi structured interviews, a sample of 12 clinicians, 2 IT professionals, and 4 Medical Staffing Officers (MSO) were observed were observed for 10 hours and 45 minutes in total, regarding their role within the existing system. NB the semi structured interviews were also conducted on the 12 clinicians, 2 IT professionals and 4 MSO’s (see Table 1 below). 

Table 1
	Number
	Role
	Expertise
	Responsibility

	1
	General Manager
	Management 
	Responsible for ensuring the division functions efficiently and effectively and day to day management 

	2
	General Manager
	Management
	Responsible for ensuring the division functions efficiently and effectively and day to day management

	3
	General Manager
	Management
	Responsible for ensuring the division functions efficiently and effectively and day to day management

	4
	General Manager
	Management
	Responsible for ensuring the division functions efficiently and effectively and day to day management

	5
	Divisional Director
	Clinician 
	Accountable for all divisional activity

	6
	Divisional Director
	Clinician
	Accountable for all divisional activity

	7
	Divisional Director
	Clinician
	Accountable for all divisional activity

	8
	Divisional Director
	Clinician
	Accountable for all divisional activity

	9
	Divisional Director
	Clinician
	Responsible for ensuring the delivery of high quality patient care and safety

	10
	Divisional Manager
	Clinician
	Responsible for ensuring the delivery of high quality patient care and safety

	11
	Divisional Manager
	Clinician
	Responsible for ensuring the delivery of high quality patient care and safety

	12
	Divisional Manager
	Clinician
	Responsible for ensuring the delivery of high quality patient care and safety

	13
	Assistant Director of Performance and Information
	IT systems and performance
	Responsible for the strategic direction of performance and information 

	14
	Assistant Director of Informatics
	IT systems and informatics
	Responsible for the strategic direction of informatics 

	15
	Medical Support Officer
	Administrative
	Responsible for organising the rotas and work plans

	16
	Medical Support Officer
	Administrative
	Responsible for organising the rotas and work plans

	17
	Medical Support Officer
	Administrative
	Responsible for organising the rotas and work plans

	18
	Medical Support Officer
	Administrative
	Responsible for organising the rotas and work plans



A paper-based data collection form was developed and used to capture information regarding users, tasks, and technology, including the: activity being conducted (i.e., job planning); task being performed (e.g., developing rota); technology (or lack of) used to perform the task. 

In regards to ethics, the interviewees received information about the study and its voluntary participation before the interviews noting that is also a programme of work within the organisation.

Some of the challenges of implementing electronic rota system for divisional staff are as follows:

Individual 
· Time consuming to use the existing system
· There are advantages of MSO taking responsibility for their own sites as they understand the rosters and service pressures.
· Training requirement for the new system – will staff have the necessary capability/skills required
· Proceed slowly and gradually, so clinicians have time to adjust to and practice using the new e-system. Possibly one division implementing the system first 
Clinical Tasks
· May lose some of the intangible benefits by implementing a new system as it becomes more process driven
· To fully maximise the benefits of Locum and Agency systems requires a change in culture and way of working and will be system and not person led
Technology
· The majority of clinicians state they are happy with the existing paper based approach, and worry that service that gaps in the rota will not be covered due to time constraints if a new e-system is implemented
· A service based system does not provide the personal/relationship with the doctors and ability to fill gaps and this will be lost if we have a faceless system i.e. a non IT/digital system

Results

Ammenwerth et al (2006) argues the assumption of IT acceptance in the workplace, depends on the fit between individual, task and technology. The results below identify the facilitators and barriers to the adoption of the proposed new electronic rota system based on the FITT framework.

Individual 

Participants reported that the current paper based system to schedule in clinicians for their rotas is time consuming and can be open to mistakes e.g. handwritten notes can sometimes be mis-interpreted. There is only one physical copy of the rota which is held in a divisional office, meaning that if someone is off site working, they have to call into the office in order to establish what shifts they are working. 

There are advantages of MSO’s taking responsibility for their own hospital sites as they understand the rosters and service pressures. Currently they do not do this, so potential tacit knowledge is not being utilised e.g. an MSO may have to complete a rota in a different division, and may not be aware of the intricate knowledge such as a doctor not wanting to work on a Thursday after 3pm due to a personal issue. 

Participants reported that they would require training requirement for the new system, with some reporting that they were apprehensive about taking on another system they would have to use. 

Clinical Tasks
There was an overwhelming desire from clinical staff to proceed slowly and gradually, so clinicians have time to adjust to and practice using the new e-system. One suggestion was for one division to implement the system first, so that if there were any issues, they could be worked through before wider implementation. 

Participants reported that in order to fully maximise the benefits of the new system, there needs to be a change in culture and way of working, as the new system will be IT, and not person led. It was reported that some of the intangible benefits by implementing a new system maybe lost as it becomes more process driven.

Technology

One of the major concerns that the IT professionals reported was the inter-connectivity between the new system and existing systems such as ESR. They have previously experienced difficulties with other IT systems that didn’t talk to each other. One participant reported that 
“this requirement is a must have for the new e-system and not a nice to have”. 

They also reported that it would take time to implement and that they may not have capacity to implement as soon as required; 
“the workflow for Informatics is astonishingly congested and we need as much lead time as we can due to our ongoing capacity constraints and overwhelming demand.” 

This would suggest that it is not as straight forward as procuring a new system and implementing it; there are different IT systems that need to integrate with other across the ABUHB IT infrastructure. 

One participant said that anecdotally, they had heard that unless the clinicians got the system they wanted, they would not use any new e-system. Therefore it is going to be key to engage and bring key clinicians on board in order to get them to buy into the change, which Broder (2013) argues is key to successfully implementing change. This maybe reflected in Table 2 below where 4 participants responded that they did not think that a new system was needed. 

Table 2.


Further discussion with the participants highlighted that:
· those who said Yes, thought that a new electronic method of rota planning was needed, as similar e-systems are being used for other staff across the organisation
· those who said No, liked the existing paper based system and thought the intangible benefits of the system (mainly the interpersonal approach where staff could contact each other to arrange the rota) outweighed any potential efficiencies an e-system would bring
· those who said Don’t know, didn’t have a strong opinion on the question either way
Some participants identified problems between the 3 attributes; Fit, Technology and Individual, citing training and change management as two key challenges that would need to be overcome. 
In addition to the FITT model, there were some positives that related to potential positive fit between the organisation and management and the technology, for example how the new system could link to ESR in order for rotas to be linked to additional hours/pay worked.  

Discussion

The implementation of an electronic rota system for clinicians in ABUHB has some challenges, mainly the collective by-in from all clinicians who will be using the service. Some have reported that they don’t want to use a different system and anecdotally, said they will not use any new system unless it meets their requirements. This can be linked to the Individual aspect of the FITT framework. O’Sullivan (2012), identified that as nurses get older, the rota is almost like a bargaining tool or a rite of passage e.g. as they have the experience and put in their time, they believe they are entitled to have more choice of shifts. 
This view is supported by Drake (2014), who suggested that a roster can be a symbol of managerial control or a tool of staff empowerment. Drake argues that paper based systems can be made unnecessarily complicated so only a few staff know how to read them. However, the growing popularity of e-rostering has enabled managers to measure and better understands rotering. This Individual culture shift will be important to change in order to implement the new system. 

The challenges of implementing the electronic rota system can be considered using the FITT framework, which highlights a connectivity between the Individual, Task and Technology. Ammenwerth et al (2006) argues that the framework focuses on the importance of the ideal interaction of the individual user, technology, and task. The fit between attributes is more important than the individual attributes themselves ie synergy. Eg.  IT skills of the users are not sufficient for the success of an introduction, rather, they must match the requirements for the e-system. This is why the training aspect of the change, is key to the implementation success, and most likely why participants requested training on the new e-system. The clear structure with three objects of the FITT framework, helped to reflect on the possible identified problems from the participants in the research. There did not appear to be any aspect that could not easily structure within the FITT framework, however this can not be regarded as formal proof of completeness of the framework.

Dixon (1995) previously identified the idea of fit. Nancy Levensen, cited in Ammenwerth et al (2006), suggested that system failures often depends on the interface between components, not on the quality of the components themselves that often do not present problems from an isolated point of view. It may be argued that this can be applied to the electronic rota system in terms of Individuals completing the similar tasks, through a new e-system. Organisationally, ABUHB want to implement a new system for all the identified benefits listed earlier, however organisationally, this needs to fit with Individuals needs and preferences and managed effectively through change management processes. Ludwick and Doucette (2009) suggested that large organisations should use an incremental approach to change due to the complexities associated with their size, so the suggestion of a phased implementation of the new electronic rota system seems appropriate. 

Individuals will need to buy into the change and receive training on the new system. New processes and Tasks will need to be set up and the IT system needs to be fully implemented and integrated into the existing infrastructure. If one of these aspects is achieved e.g staff are not trained on the new system, then the project will be unsuccessful. This is supported by Ammenwerth et al (2006) who argues that the management of fit can be regarded as a continuous system, with the fit being fluid, and changing based on external factors or deliberate interventions, making fit management a constant and complex task for the whole life cycle of an IT system. 

Therefore it is logical to conclude that the successful adoption of the e-system in clinical environments across ABUHB, depends on the optimal fit or interaction between the attributes of three fit dimensions as stated in the FITT framework. 

Ammenwerth et al (2006) argues that the FITT framework presents a simple, yet analytical framework to describe IT adoption. It describes the objects and their interactions affecting the fit between them. Ammenwerth et al (2006) also argues that the first step for understanding new IT adoption would be to develop measurements for identifying the fit between the 3 parts. People and technology are the major parts that influence the fit for the electronic rota system. From the research undertaken for this study, 50% of staff questioned and observed said they either didn’t want or were unsure whether they wanted a new rota system. Therefore it maybe argued that implementing an effective change management system would decrease this 50% by bringing the staff along with the change. This could be done perhaps by engaging them in the tender process so they help decide the specification of the new system. 
As with any observational research there maybe the possibility of the Hawthorne effect, where participants change their behaviour. It is unknown whether this happened, but even if id it, it is unlikely to have had influence on the study findings.
The NHS Confederation defines seamless services as all the components of health and social care working collaboratively to make the best use of the collective skills and resources in the community. It sees local, community based services organised around the needs of the individual, their family and wider community. In order to achieve this, the right staff have to be at the tight place at the right time. The electronic rota system will more effectively manage staff time and resources so that staff can better support and help patients. The Welsh Government’s vision is for services moving from acute settings such as hospitals to communities i.e. peoples own homes, so they can live independently. This approach is outlined in the Welsh Government’s plan; A Healthier Wales, focuses on prevention, health improvement and equality based on person-centred planning and delivery of care for the whole person which is essentially, seamless services.

Electronic systems allow for more standardised rota planning to ensure that the correct number of staff are on duty at the given time. It can have built in mechanisms to flag up over or under staffed shifts. This allows for better resource management and cost efficiencies in terms of ensuring shifts are not over booked. This ensures patient safety and sufficient staffing levels to ensure patients can e.g. get discharged in a timely manner back home, ie. Ensuring seamless care. However, the electronic system may not be able to take into account individual staff members preferences, likes/dislikes for working certain days, so this “softer” element of rota planning maybe lost. 
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