Evaluation of the implementation of a Consultant e-Job Planning System using the FITT Framework

Introduction
The NHS Long term Plan contains the commitment that “by 2021, NHS Improvement will support NHS trusts and foundation trusts to deploy electronic rosters or e-job plans” (NHS Long Term Plan, 2019). Lord Carters report highlighted a number of productivity and efficiency improvements possible within the NHS through better use of digital technology with e-job planning being an essential component in the NHS ability to meet these productivity gains. (Carter, 2016)  To support such a move NHS Improvement published a guidance to support NHS hospitals with implementing e-job planning.  
“By documenting and digitising professional activity in e-job plans, NHS provider organisations can better understand their workforce capacity and match it to patients’ needs.” (NHS Improvement, 2020)
The vast majority of consultants working in the NHS in Wales are employed directly by local Health Boards and the Welsh Government agreement states a full time working week of 37.5 hours with flexible working and a balance between direct clinical care (DCCs) and supporting professional activities (SPAs). In Wales, consultants are entitled to 3 SPAs and 7 DCCs. SPA time supports training, further educational needs, appraisals, governance etc. Within the Health Board, there was low compliance and low visibility on consultant worked hours as this was reported in an ad-hoc manner. 
The Amendment to the National Consultant Contract in Wales, 2004 states that each consultant must have their job plan reviewed and approved annually. (wales.nhs, 2004) The Medical Productivity department within the health board had conducted several assessments to support clinical directorates in improving the job planning processes with all new Clinical Directors receiving one to one job planning training from the Assistant Medical Director, with job planning templates having previously been created to support the process. However, there remained significant variability and a lack of transparency in the manner in which job planning information was captured and monitored. The CAVUHB Medical Directors office introduced a new requirement for an e-Job Planning system that would enable easy, effective planning for consultants and speciality associate specialist doctors in order to monitor and report on the Consultants working and SPA hours. 
The COVID-19 pandemic highlighted several risks and challenges in the previous job planning process.  In a short space of time, the requirement to identify and baseline the available medical workforce capacity was extremely challenging due to the variation in processes, presentation of information and lack of central repository for job planning information. There was no way to efficiently identify the sessional activity that would have been impacted by the changes presented due to COVID-19.   The manually intensive activity could have been far more efficient with an electronic system and central repository, which would have allowed effective and quick capacity & planning.  The recording of changes to consultant sessions during COVID-19 period had been very labour intensive due to the outdated process.
The intention of implementing an e-Job Planning system was to maximise the efficiency of workforce deployment with the belief that the system would provide visibility and transparency, standardisation and improve job planning compliance within the Health Board.

System procurement:
All the Health Boards in Wales apart from Cardiff and Vale University Health Board (CAVUHB) utilise the Allocate system who had designed the portal specifically for Welsh Consultant working hours in line with the Welsh Government directive.  Healthtrust Europe Framework was identified with a direct award option to the supplier Softcat who work with partner sub-contractors, Allocate to  run the e-Job Plan system. Allocate was deemed to be the market leader and at the time of procurement and was assessed to be the only e-Jon planning software provider compatible with the 2004 contract for Walsh Consultants. This direct award aligned the Cardiff and Vale University Health Board with the rest of the Welsh health boards. CAVUHB initially had a one year interim contract which had an extension option included as a precaution if the All Wales team need more time to finalise the award of the central contract. In addition, the ‘All Wales Central Sourcing’ team planned a long term procurement to standardise a national system which commenced in April 2021 with the advantage of standardising the service being to obtain the best price for the all users and to achieve the ‘All Wales’ objective of one Wales, one price.

Implementation plan:
Lessons learnt from a previous pilot and from other health boards highlight the need for a strong central resource to support the organisational culture change in job planning. Clinical engagement sessions were held with the central resource supporting the drive of moving all onto the electronic system with the first step of the initial transfer from local paper based templates to the electronic system envisaged as the biggest hurdle to overcome. The primary purpose of the central resource was provide support and training to ensure the process was followed correctly. 
The following project management plan was adopted: 
1)	Central resource to support clinical directorates in maintaining up to date job plans. 
2)	Each clinical board to allocate at least one ‘super user’ and each directorate and ‘champion’ of the new system. 
Flexibility was offered to the various departments in how the e-job planning process was ultimately managed in terms of departmental responsibility for completion of job plans. Some were completed by the departmental Clinical Directors, others by the Departmental Managers and in the odd department by the Consultants themselves. 

Methods
The aim of this study was to identify challenges associated with the implementation of an electronic-Job Planning system to Cardiff and Vale University Health Board using the FITT framework developed by Ammenworth et al. (2006).  
Large healthcare IT system implementations have had limited success within the NHS most notably the failed National Programme for IT (NPfIT). Due to the unregulated nature of health informatics there is great variability in implementation practices and standards. (Scott, P 2010) The quality on the healthcare IT evaluations in the literature have often been of poor quality. (Nykänen and Kaipio,  2016). Many information technology evaluation frameworks and guidelines have been developed over the last few decades to drive up standards within Health IT project management and the evaluation processes.  Notable examples of such frameworks include the CHEATS (Shaw, N 2002), STAT-HI (Scott, 2010) and HOT-fit (Yusof, 2008). Each of which has its individual focus, for instance the CHEATS framework developed by Shaw et al. identifies a number of core elements required for effective evaluation : Clinical, Human and Organisational, Educational, Administrative, Technical and Social with a key emphasis  being the importance of multi-disciplinary approach to IT evaluations.  (Shaw, 2002)
The FITT framework centres on the premise that adoption of new information technology systems is dependent on the “interaction between the individual user, attributes of the technology and attributes of the clinical task and processes” (Ammenworth et al, 2006) Whilst many alternative evaluation frameworks include socio-technological aspects the FITT frameworks emphasises the interaction with the task itself not only the technology. 
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Figure 1 : FITT framework ( Honekamp and Ostermann 2011). 
 Researchers have also  extended the FITT framework through identifying additional factors that may impact successful implementation of technology;  such examples include environmental factors. (Prgomet et al 2019)  With the increasingly common use and generally universal adoption of remote working practices through technologies such as video conferencing that occurred during the implantation phase of the e-Job Planning system, the impact of an ‘environmental’ aspect could be considered limited and therefore was deemed an unnecessary factor in this study. There may of course be individuals that would have benefitted from easier access to face to face training or job planning meetings that may have increased engagement, ease of use and end user sign off.

Setting and subjects
This study evaluated the implementation across the Cardiff and Vale University Health Board and included both medical and dental speciality departments. Contacts for all departmental leads for e-job planning were identified. Participants were approached via email, with contact details for departmental e-Job planning leads provided by the project workforce lead.   A wide cross section of departments were invited to participate in the study through an electronic invitation to submit feedback via questionnaires or to participate in the semi structured interviews. 
Data collection
 Qualitative data was collected through electronic questionnaires and semi-structured interviews. Data was collected from a total of eight individuals in addition to the authors personal end-user experience of the e-job planning process.  The individuals included the health board workforce director and project leads in addition to departmental directors with responsibility for job planning. The semi-structured interviews were conducted with the project leads to understand the management challenges involved. The interviews were conducted via video-conferencing technology between the 1st of January 2022 and 2nd of March 2022 and lasted between 30 and 60 minutes.  All interviews were undertaken by the principle investigator and contemporaneous notes were taken during the interviews.  The questions for both the semi-structured interview and the electronic questionnaire were similar.  The focus of the questions were on the users experience of the e-Job planning process which included task based questions in terms of their understanding of the need and benefits of the change to a digital method of job planning; technological questions centred on the digital challenges, usability and functionality issues;  and the implementation process such as level of workforce support and training .
The study was undertaken as a service evaluation project and therefore prior ethics approval was not sought.  Participants were informed of the nature of the evaluation and of involvement of the health boards workforce department. Participation in the interview process was voluntary as was responding to the electronic questionnaire, with a response assumed be the provision consent to the use of information provided.

Results
The questionnaire responses and interview transcripts were analysed for themes.  The themes identified were then categorised according to the FITT framework. 
	FITT framework
	Theme

	1. Individual-Task fit
	· Staff engagement
· Remote working practices


	2. Individual- technology fit
	· Impact on efficiency
· Digital literacy and problem solving


	3. Task-technology fit
	· Dealing with complexity and variability



Table 1: Themes identified from questionnaire and semi-structured interviews 
1) Individual – task fit
The flexibility offered to the departments in terms of who oversaw the job planning process ensured that the most appropriate individual was leading on the task and had the necessary authority and departmental oversight to implement the change. There appeared to be high levels of engagement with the technology with an appreciation and understanding of relevance and need to transition to an electronic process. Prior to the implementation of e-job planning system many departments had no formal job plan records in place with overall health board compliance being very low, with only 17% of the Consultant workforce having a job plan documented on the electronic staff record (ESR). Since the introduction of the e-job planning system this had improved to 79% by February 2022.  All study participants were clear in their roles and responsibilities with regard to transitioning to the use of electronic job plans.
With the introduction of the system being in the middle of the COVID-19 pandemic  there was an increased need and acceptance of remote working practices.  There was also a significant governmental and health board investment and a rapid improvement in health related IT infrastructure to support such a change. For a number of departments all job planning had transitioned to being conducted remotely and therefore having access to an electronic rather than a paper copy was deemed beneficial and essential. 

2) Individual – technology fit
Current working practices within modern healthcare requires a degree of computer literacy and therefore the task of undertaking a job planning using an electronic format of job planning would be within the expected competency of all individuals working at clinical director or departmental management level.  A benefit of the ‘Allocate’ system was that it was web-based; and familiarity with web-based applications was universal amongst system users. The additional time requirement of transitioning to the electronic system was a recurring theme both in terms of time to become familiar with the new system and in terms of time taken to input the data into the system. Familiarity with and understanding of the systems’ ‘language’ in terms of the words, heading and phrases used caused some difficulties. This led to needing to repeat work “sometimes you have to delete everything before re-inputting it in a different way” with no ability for the technology to flag-up mistakes enabling the user to edit as the work it was being undertaken.  Repetitive data entry, the lack of the technologies ability to self-populate some data points and need for multiple sign-offs also increased individuals frustration with the system. The inability to save progress on different tabs without publishing the job plan often led to work being lost and needed to be repeated. Another aspect of the technology that a number of individuals commented on was that the system “kicks users out quite quickly” requiring the individual to log back in repeatedly. The above technological features led to an annoyance with the system due to the ‘wasted time’ and an efficiency loss that the system was designed to improve. However, whilst it was generally felt that the e-job planning took longer than a paper based approach there was an appreciation and awareness that with future e-job planning cycles this time would be drastically reduced. 
Some users also had challenges related to remote access and homeworking devices that required additional IT support.  User commented that the change significant health board investment into homeworking infrastructure and digital support due to the COVID-19 pandemic had significantly eased the transition to primarily online web-based working, with the vast majority of Consultants comfortable with video-conference technology enabling remote job planning discussions and sign-offs. An access issue that was highlighted was that all users required an NHS or University email address to access the system as it wouldn’t allow personal email addresses to be registered.  This caused challenges in one particular department that had a high number of contracted sessional specialists but was overcome through a centralised access email account that was subsequently converted to the users private email address.
The opinion as to the user friendliness of the system was variable and a number of issues that affected end-user experience of the system were identified.  New system versions were introduced early in the project with a number of study participants expressing the opinion that the newer version of the project was less intuitive than the original version. A specific challenge of the new version was that it required ‘pop-ups’. During role out phase of implementation the health board computers were changed to Windows10 which blocked pop-ups. A number of system users required dedicated support to manage the settings in order to overcome this challenge. 

3) Task – technology fit
Given that one of the drivers for the adoption of the e-job plan was regarding the impact of COVID-19 on the workforce and the increased need for flexibility in job planning this aspect remained a significant constraint with the new e-Job planning system.  The system was noted to be well designed for ‘scheduled’ care however, one of the main limitations identified was with regard to the programmes ability to understand the complexity of Consultant job plans.  This weakness was especially noted when processing the ‘on-call’ aspect the Consultants work. This rigidity often led to the job planning leads manually calculating the Consultants on-call requirements and inputting this into the system rather than there being a feature within the job planning programme that could calculate and adjust the job plan schedules accordingly. This was viewed as a major limitation in the system and significantly reduced the users confidence in the potential efficiency savings that were proposed in addition to being a source of mistakes through manual calculation errors.
Another challenge related to job plan complexity was in terms of creating job plans for staff that worked in different specialities, departments or organisations. The system only permitted individuals to have the one job plan. Combining the job plans of University staff that had NHS honorary contracts was noted to be a particular challenge.  Some departments highlighted that the system of electronic job planning was only required for permanent NHS staff; therefore, given that  the system would only be used for a proportion of the departments workforce it would not enable the CAVUHB to have a complete and overarching view of the whole workforce and of the total scope of work undertaken within the organisation.
The IT support offered by the system provider was described as being “quite rigid” in that support for easy solutions was forthcoming but that complex problems would be “stonewalled” with little system provider interest in exploring and developing individualised solutions of the local user.

Discussion
The response rate from requests for feedback was low, however the quality of information provided from those that did was high and informative, with enough variety in the responses to enable an overview of the implementation process from different departments. Through further analysis of the themes using the FITT framework a number of key findings were identified as key to the successful implementation.  
1) Early stakeholder engagement:
Early engagement with staff and key stakeholders is key to successful implementation of digital health technologies (Hasson et al, 2018 ; Man Hang Yip et al 2014) This project team identified this as a core element of their implementation programme with the inclusion of early engagement and follow up sessions as an integral part of their strategy. 
2) Accessible expert support
One of the core interventions provided by the management team following reviewing lessons learnt from other health boards was the need for a strong central resource to provide support.  The comments received during the study highlighted the value of having a designated, named, easily contactable individual with the necessary expertise to quickly resolve end-user issues. There appeared to be a higher tolerance of ‘teething’ problems with the knowledge that these were likely to be able to be resolved in a timely manner through the utilisation of the central resource. 
3) Tailored approach	
There was an early appreciation from the project team that an individualised departmental approach to implementation would be required. A different approach depending on department was permitted with some departments having Consultants self-populating their job plans whilst the majority were done by the department and then amended following a job plan revie with the individual consultants. The departments identification of a ‘super-user’ with management led inputting of information into the system reduced the training requirements for the project team significantly, however the level of individualised support varied with some system users requiring additional one to one support and training to successfully use the product. 
The key factors related to successful implementation of healthcare information technology systems  identified in this study align with those identified by Hasson et al in in his study ‘Evaluation of the Implementation Process of E-Rostering System’;  these being the “ease of use, sufficient training and support available for front-line staff, access to technical support, positive staff attitudes and beliefs, leadership support, staff champions and evidence of the advantages of the new system.”(Hasson et al, 2018)
The implementation of the Allocate system for e-Job Planning is an example of a country wide hierarchical approach to healthcare information systems approach.  The time constraint created by the COVID-19 pandemic to quickly identify workforce capabilities for re-deployment and the desire to align the health board with all other health boards within Wales with a ‘One Wales, one price’ approach appears to have been a significant driver in the procurement of the Allocate system. Other systems available on the commercial market that may have been a better fit for CAVUHB do not appear to have been fully explored and a detailed assessment of all departmental and organisation needs before procurement may have identified an alternative system.
This national ‘All Wales’ approach for health program may not meet local needs and may lead to the procurement of health IT systems that cannot effectively integrate into the local IT landscape and seems at odds with the current ‘Once for Wales’ policy of open source software development within a national infrastructural framework (gov.Wales, 2019) where the requirement of acquiring the most appropriate e-Job planning system solution should also take into account an ability to link with existing and future IT interfaces (Paschou et al, 2015). Whilst the specific task assigned to this technology related to job-planning a limitation of the procured system is that it appears not integrate with other IT systems already in use and therefore significantly restricts potential future developments such as linking job-planning data with other workforce systems such as payroll and the electronic staff record (ESR) enabling a fully digital workforce management system.
By outsourcing the system to a commercial enterprise the ability to make program changes at a local level becomes challenging, thus limiting its ability to adapt to specific local problems and needs. One proposed reason for the lack of support for programme development was that the company managing the system were not the original developers and might not fully understand the coding and program technicalities the necessary level to assist in the manner desired. One benefit of this ‘All Wales’ approach was that a number of individuals had previously used the system at other Health Boards and were therefore already familiar with the product, with minimal additional training requirements.
One of the successes of the implementation process thus far has been the normalisation of the e-job planning system, ‘embedding the new practices as routine aspect of care’ (Bracher 2019) However, the primary driver for the implementation of this product was to identify the current capability within the workforce to enable an efficient reallocation of resources if required.  Through timely adjustments to the clinical workforce one might be able to limit the impact of events such as ‘major incidents’ be it natural disasters, terrorist attacks or future pandemics or even winter surges that can easily overwhelm and already stretched system thus enabling ‘seamless care’ for patients.  However, without the necessary employee union and negotiating committee agreement such flexibility would be challenging within current contractual constraints.  Whilst there are undoubtedly efficiency savings and workforce benefits in a digital approach the clinical impact of  such a move will remain limited without the contractual ability to quickly and fairly adjust clinicians work schedules to meet the ever changing patient demands.
Conclusions on the evaluation process using the FITT framework
One of the benefits of the FITT framework was that it was designed specifically with Healthcare related information service implementation projects in mind.  The framework is well thought out to deal with the real world complexity associated with healthcare systems. The earlier linear evaluation models such as the Technology Acceptance Model (TAM) (Ammenworth 2019) often fail to appreciate the inter-connected interactions and feedback loops between socio-technological aspects. The flexibility that the FITT framework allows enables its use for qualitative,  quantitative or indeed mixed methods assessments without a need to fundamentally change the approach. However, the framework appears rather biased towards a subjective approach to evaluation, even when quantitative methods are used. There is also much crossover present between the themes of individual-task and individual-technology fit within this particular study with the task and technology being so closely linked. 
An aspect that seems to be have less prominence in the FITT framework, with its emphasis on the individuals relationships with task and technology, is that of group dynamics.  The interaction of a group or organisation as a whole with a healthcare technology creates social feedback that will impact its adoption as individuals, departments and organisations do not work in social isolation. Harrison et al emphasise this point eloquently in their paper analysing the unintended consequences of sociotechnical interactions with newly introduced health care technologies and introduced a conceptual model for Interactive Sociotechnical Analysis (ISTA) (Harrison et al, 2007) In a society where communication is near instantaneous; ideas, beliefs, and ‘difficulties’ with adopting a technology can spread rapidly and gain traction, impacting on other individuals engagement with and experience of a new system and technology. Humans are relational beings and the impact of the ‘collective’ on the adoption of a new technology cannot be underestimated. 
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