Introduction

Community Nursing teams deliver complex nursing interventions to patients in a variety of clinical settings, with the care environment often presenting additional complexity (Swift & Punshon, 2019). They are an essential part of the National Health Service, with two thirds of nurses in wales working within community settings and are integral to the political drive to move care closer to home. Community nurses often bridge the gap between primary, secondary and social care, working to prevent illness, promote self-management, reduce hospital admissions and facilitate early discharge from hospital, through multi disciplinary team working and integration of health and social care (The Welsh NHS Confederation, 2019).

While the benefits of Information Technology to efficient, seamless patient care have been nationally recognised, implementation of technology in community settings has been inconsistent (Rouleau, Gagnon et al. 2015), with atleast 67 different systems being used across the UK. And while the vast majority of community nurses find these systems more reliable than working with paper, 24 percent of community nurses are still working using paper-based systems (QNI, 2018). 

Community Nursing teams undertake a large part of NHS activity, undertaking over 100 million patient visits a year, and with this demand expected to increase, the need for proactive workforce planning and effective caseload management is imperative (QNI, 2019).  

Teams consist of community health care support workers and nurses, with leadership provided by District Nurses and District Nurse Team Leaders who have undertaken further training and have the extensive experience and advanced skills to manage the care of patients with complex needs (National Assembly for Wales 2019)  

The District Nurse and Team Leader are caseload managers, with the responsibility for ensuring the needs for patients on their caseload are met through the provision of safe and effective, quality care (McCrory 2019).

Within one Health Board in Wales, caseload management was carried out using a Microsoft Excel spreadsheet, recording basic patient information and enabling teams to plan and schedule the workload. While this served it’s use for clinical staff there were challenges retrieving data which could inform the planning and allocation of the workforce, evidence outcomes and provide vital information on the health needs of the population. This information has previously been collected through caseload review, however this has focused on retrospective data (Dean 2013). Development of District Nursing services and workforce planning has been significantly impeded by the lack of robust data that can be provided by informatics systems (Labourne 2018). Recognising the need for a system that provided the function of a scheduling system alongside the ability to collect required data the Health Board sought to commission an e-scheduling system. 

After comparing two different systems one system was found to be more favourable in meeting the requirements of both clinical staff and management and had been successfully trialled in another Health Board in Wales. The system was initially implemented within the District Nursing Service in one county and rolled out team by team. 

Evaluation of the implementation and adoption of the e-scheduling system will enable the identification of factors that influence the success or failure of the system in achieving desired outcomes. This will create an opportunity to learn before wider implementation across the Health board (Honekamp, Ostermann 2011).




Methods 
 
In order to perform a retrospective evaluation of the implementation of an e-scheduling system the FITT framework will be applied. This framework, influenced by earlier models, suggests that the successful adoption of IT in Health care depends on the optimal fit of attributes between the three domains;individual, task and technology, with organisational attributes considered within the individual domain. This framework includes analysis of the relationship between individual and task, which was not considered in previous models, but is an important success factor when introducing IT within Healthcare (Ammenwerth, Iller et al. 2006), with issues relating to the IT support of staff workflows cited most often as a factor for failure (Kujala, Ammenwerth et al. 2020). Use of this framework enables the perspective of multiple users to be considered and also identifies variables, or deltas, which indicate the fit may be insufficient, allowing intervention to improve fit when planning implementation, or learning when done retrospectively, therefore contributing to overall success of adoption of the IT system (Honekamp, Ostermann 2011). 


The system is a third-party software that provides intelligent automatic scheduling, aswell as integrating with rostering, expense and patient record systems, in order to improve productivity, service delivery and patient outcomes alongside minimising risk and costs. Users are able to access a Web or mobile App, depending on their use of the system.


The results of a mixed-method questionnaire, created and distributed via Microsoft Forms, incorporating a system usability scale, alongside anecdotal and observed evidence, were used to identify issues with usability and to evaluate the fit between individual and technology, technology and task, and individual and task. The questionnaire was distributed to a purposive sample to ensure inclusion of a number of clinical, admin and senior management staff, who used the system for a variety of reasons. For example, clinical staff to allocate patient visits and view worklist, admin staff who may support with workforce allocation and scheduling appointments for community clinics, and senior management staff who use the system to provide data for governance, performance and workforce meetings and reviews.
The questionnaire aimed to collect quantitative and qualitative data regarding knowledge and attitudes towards training, skills, implementation and usability of the system.
Microsoft Forms was chosen to develop the questionnaire due to its ease in creating and amending the form. It is shared easily via email, however while it can be accessed on a variety of devices, it does rely on the user having the necessary skills, device and time to access the form. The form was shared by email with 36 staff members and the form was active and able to be completed for 2 weeks from the date of sending, due to academic deadlines.
Observation took place on two different occasions, of two different community nursing teams, with staff consent, and notes taken were analysed for themes. 
In order to look at the fit between technology and task the Project Initiation Document, Benefits Tracker, Project Highlight report and local governance audits were reviewed alongside draft standard operating procedures for use of the e-scheduling system. These documents were shared by, and discussed with, the project manager for the implementation of the system and the Service Delivery manager for Planned and Proactive Care, the service implementing the system.




Results 

Fit between Individual and tasks
Audit results have demonstrated a variable compliance with the requirement to check in and out of patient visits and non-clinical work. Previously teams would meet face to face at an allocated time to discuss patient visits during that day and update the spreadsheet during the meeting. This was a time consuming process, taking up to an hour, and was often focused on collection of data. Clinical staff, who only have access to the mobile app, are required to communicate schedule changes via email or Microsoft teams to enable a “navigator” to update the system using the web app, however this process varies between teams. The system is not always kept updated due to varying frequency or quality of information, or information not being entered or amended correctly by the “navigator” due to the large volume of information received. While it was thought this would negate the need for a handover meeting it was quickly decided after implementation of the system that meetings would resume to ensure staff were supported, there was opportunity for reflection and that vital information wasn’t missed. Effective handover communication can ensure quality care is provided by reducing risks and improving safety (Gray 2020).
The navigator role is currently undertaken by Senior staff within each team due to an absence of admin within most teams, taking staff away from complex clinical or managerial work.
Staff continue to manually enter expenses and roster information, taking several hours each week, despite integration with these systems being a benefit advertised by the systems developer. Entering this information manually results in the risk of inaccurate information being provided, as well as consuming the time of clinical and senior staff.




Fit between Individual and technology

The average score after administering the system usability scale was 66, and while there was an even split between above and below average scores, clinical staff using the mobile app scoring usability of the system lower when compared to senior management staff using the web app who recorded a higher usability score. 
All survey respondents felt they were able to complete basic tasks using Information Technology (I.T) and while 66% of respondents felt they had received appropriate training to use the system, 25% still felt that further training was needed to fully utilise the system. 
Clinical staff observed using the mobile app in practice often did not follow the suggested order of visits and routes because they felt “it didn’t make sense”. The ability to view patient and visit information prior to each visit enabled staff to prepare for their day, ensuring they have the correct paperwork or wound care products with them and thus saving time compared to the previous method, where all information would be handwritten into a diary. Staff also felt that the information provided on the mobile app was more reliable and up to date than the information provided using the previous method. However, use of the mobile app appeared to cause some clinical staff anxiety, with staff feeling “overwhelmed” with the allocated workload, claiming it is often “unreasonable” and “doesn’t take mileage into account”. 



While all respondents had access to a device to use either the mobile or Web app it became evident during observation of the team that new staff, bank staff and student nurses performing visits alone had not been provided with smart phones. They received a print out of patient visits containing less information than was available on the mobile app. Staff reported this often caused problems as they weren’t provided with access codes and this sometimes caused delays. Where staff and Team Leaders were confident about the safety of the information accessed via the mobile app they were less confident about the safety of providing staff with printed work lists. 
Local audits have demonstrated inconsistencies in the way the web app is used. Some team leaders using the system were taking over 4 hours to obtain data for audit, compared to Team Leaders who were able to use the report function taking less than two hours indicating the need for further and consistent training. 
Consistent training appeared to be a challenge, with newer staff relying on colleagues to demonstrate the system.
While clinical staff found the mobile app quicker, easier and safer when compared to the previous method of working, management staff found the system more time consuming to complete certain tasks, such as allocating workload and reviewing the caseload, when compared to their previous method of working. 





Fit between Tasks and technology
Project management plans, including the initiation plan, highlight report and benefits tracker were reviewed to evaluate the systems ability to complete desired tasks.
Use of the systems web app has led to complete removal of paper and spreadsheet-based scheduling processes, however automatic scheduling function is not being used when changes occur during the day due to the need for clinical oversight, as system struggles to allocate all visits when limited staffing resource. Team Leaders have found it quicker and easier to manually amend the schedule. The system offers acuity based planning, allocating tasks a specific length of time, and while these times have been reviewed since implementation they continue to serve as a guide only. Relying on the predicted acuity may result in an inaccurate picture of capacity.  The e-scheduling system was expected to make the scheduling of emergency visits safer and easier and this is achievable when the system is manned constantly. This often takes up the time of senior staff in the absence of admin support within teams. When changes are made to the schedule, communication is required between a “navigator” and clinical staff as the mobile app worklist does not automatically update and requires refreshing manually, presenting a risk of missed, unnecessary or duplicate visits. The system was intended to remove the need for staff to manually enter expense claims which would reduce administration time and improve accuracy although this is not currently possible due to technical issues with integration.  Similarly due to technical issues with integration staff are needing to manually enter roster information on a weekly basis. Team Leaders and management staff are able to access data through a reports function however the information consists of data extracts which typically need work, beyond the skills and capacity of Team Leaders, to produce reliable and meaningful reports.
Caseload managers are expected to review their caseload on a monthly basis to ensure it is accurate and up to date. While the previous method of working enabled you to see every patient and their upcoming visits for the month, the e-scheduling system does not provide an at a glance function, with staff relying on these substandard reports or accessing each patient individually to view patient and visit information.

Other factors affecting FITT
There were several environmental factors observed in practice that could be considered when evaluating the implementation of the system. Clinical staff relied upon their mobile phones to view their work lists and it was observed on more than one occasion a member of staff’s phone having low, or no, battery. In one instance this resulted in a member of staff having to return to the office to obtain a print out of their work list, meaning that the intelligently scheduled list and route was no longer optimal. 
Observation and audit revealed that capacity of Team Leaders was not always accurate due to the difficulty in recording administrative and management tasks and the unpredictable nature of their working day.

Organisational factors that were not identified when evaluating the relationship between individual and technology include organisational culture, leadership and national policy and agenda. Improving staff morale and motivation was cited by Team leaders in governance audits as one of their top priorities, especially in the recovery of the recent pandemic. While some teams had strong leadership in the form of a Team Leader, some teams had vacancies or long-term sickness which appeared to impact on staff resilience. During periods of observation questions were asked around national work to implement an electronic patient record for use in Community nursing following recent implementation in acute settings.

  


Discussion

While Information technology and digital working has transformed the way that health care is delivered and the impact on the provision of seamless care, the adoption process is complex and can be challenged by professional, organisational and technological barriers (Leeuw, Woltjer et al. 2020). The framework easily identifies areas, or deltas, in which the attributes of task, individual and technology can be influenced to directly improve the fit.
When considering the framework and the fit between individual and technology, four deltas were identified (perception of usefulness, time consumption, anxiety and access to devices). Results suggest that, while staff had received appropriate training, improvements need to be made to improve the usability of the system. The findings suggest that senior management staff and Team Leaders who access and use the web app found the system more usable than clinical staff using the mobile app. While the reasons for non-adoption or low satisfaction with a system can be diverse (Krick 2021), the findings indicate that the system may not be user friendly and may not be perceived as useful by clinical staff. Alternative studies have shown that involving clinical staff in the development or selection and implementation of a digital system ensures that they have an understanding of the need for change, increasing their perception of the usefulness of the system (Nilsson, Skär et al. 2008, De Benedictis, Lettieri et al. 2020). While implementation of technology has previously followed a top down approach, clinical staff should have the necessary digital knowledge and skills to commission and implement heath related digital technology (Topol 2019), with the training of clinical staff as digital champions supporting the roll out of large scale technologies in health care (Beaney, Hatfield et al. 2019). This is further supported by Troncoso & Breads (2021) suggesting that the voice of nurses is often absent in the development and implementation of health technology. Champions could be identified prior to further roll out of the e-scheduling system to act as clinical support for new users to alleviate any concerns and ensure the system is used to its full effect. An agreed Standard Operating Procedure (SOP) detailing each step needing to be taken to achieve the expected result would reduce inconsistency, save time, improve safety and quality and ensure the system is used to its full potential (Ausserhofer, Rakic et al. 2016). While clinical staff expressed anxiety at unreasonable allocation of work it s unclear from this study whether this is attributable to use of the system or staffing resource and the increasing workload that is often exceeding capacity (National Assembly for Wales, 2019). The use of e-scheduling systems has been discouraged in recent workforce standards (Queens Nursing Institute, 2022) due to the need for person centred scheduling. Similarly, the timed-task approach, used by the system, which works on the assumption that all patients requiring a particular intervention have the same needs (Griffiths, Saville et al. 2020), was not recommended due to concerns around safety and the impact on staff, with job dissatisfaction and resignation associated with its use (QNI, 2022). Workforce standards suggest a minimum time of 30 minutes for a registered nurse visit to ensure the nursing process is able to be completed (QNI, 2022). Review of the allocated times for interventions to align with recommended standards may improve the attitude of clinical staff towards the system and help to reduce anxiety.
Evaluating the fit between the individual and tasks identified three deltas (level of access, need for admin and time consumption) which, if addressed, could improve adoption and use of the system. Clinical staff, while appreciating the benefits of easily accessible patient information, may not understand the importance of checking in and out of visits on safety, capacity and demand. Allowing staff to have read only access to the web app, following training, may help them to understand the need for the tasks they are asked to carry out. For staff to access the web app whilst working remotely consideration would need to be given to the type of device they would need.
There are many challenges that district nursing teams face in providing quality care, namely the unpredictable nature of their work (Maybin, Charles et al. 2016). Managing this unplanned activity using the e-scheduling system requires a “navigator”, an administrative role to update the system throughout the day, with a Senior nurse providing clinical oversight as needed. This role is currently being undertaken by District Nurse Team Leads and Sisters, limiting their capacity to carry out clinical and managerial work. This can have a direct impact on the provision of quality of care as District Nurses are highly trained and experienced professionals with advanced skills to provide care for patients with complex needs (QNI, 2021). While use of the e-scheduling system was predicted to reduce admin time for clinical staff it is currently more time consuming than the previous method of working. The need for administrative support for District Nursing teams to increase available clinical time has been identified in interim staffing principles, suggesting a minimum of 15 hours support for each team, however this continues to be variable across the Health Board and across Wales (Wales Audit Office 2017).
The evaluation of the fit between technology and task revealed three deltas (reporting, communication and interoperability). One of the expected benefits, according to the project initiation report was the ability to enable a clearer view of service performance through the increased availability of management data, dashboards and reporting. This benefit has yet to be realised due to the raw data requiring synthesis, which demands skills and time beyond those of District Nurse Team Leaders and Lead nurses. The data that is available can take several hours to download and is often inaccurate, for example deceased patients included in the report, despite specifying they are to be excluded. The need for this data for workforce planning and measuring performance, capacity and demand was the major driver for commissioning of the e-scheduling system and continues to be a national priority (Maybin, Charles et al. 2016, QNI, 2018). Similarly, the system does not support easy review or analysis of the caseload, with staff having to rely upon reports or accessing each patient individually to view their visit information. Caseload analysis enables the understanding of activity and helps to identify capacity and the need for training and education, and ultimately improving quality of care (McCrory 2019).  For the e-scheduling system to work effectively constant communication is required between clinical staff and a navigator. The systems inability to automatically update work lists without clinical staff manually refreshing their individual lists creates a risk of missed, duplicate or inappropriate visits. Inappropriate visits can take clinical staff away from priority visits, while the poor coordination of care and duplicate visits can result in medication errors (World Health Organization 2016). Missed or delayed visits can have a detrimental impact on a patients health and well-being (National Institute for Health and Care Excellence 2016). While the system is unable to automatically refresh and update worklists for clinical staff agreeing a standard operating procedure around communicating schedule changes will standardise practice thus reducing these risks (Ausserhofer, Rakic et al. 2016). The e-scheduling system claims to integrate with other commonly used health systems including rostering and expense systems, reducing admin time for both clinical and management staff. While digital health systems and ways of working can facilitate seamless care they rely upon the interoperability between the many systems in use (NHS England n.d).  Interoperability would facilitate seamless care by enabling these systems to safely and reliably share and use information whilst reducing adverse outcomes (Oyeyemi, Scott 2018). This is currently being worked on by the systems owners and testing continues prior to piloting (Bailey 2021). Interoperability can be supported by an application programming interface (API), which is currently being developed by the systems owners, to share and use the data collected by the system. APIs enable the exchange of packages of data through an intermediary software, enabling information to be shared easily between systems, offering technical flexibility by ensuring the most appropriate system can be used and delivering data to inform innovation (Welsh Government 2019). A national open API had been developed, which enables developers to understand, test and interact with NHS Wales digital systems and resources, facilitating interoperability (Channel 3 Consulting 2019). To ensure interoperability on a national scale requires the use of standardised processes and terminology, effectively creating a common language between systems (Welsh Government 2019).
A previous study has proposed an extension to the FITT framework to evaluate the impact the environment, including organisational culture, has on the implementation and adoption of digital systems (Prgomet, Georgiou et al. 2019).
When evaluating the environmental factors consideration would need to be given to the health and well-being of the work force. The recent pandemic has resulted in large numbers of the nursing workforce resigning or retiring, while remaining staff are feeling overworked and undervalued, with low morale a common theme across all nursing teams (Gray, Bright et al. 2020). This low morale can create a significant barrier to implementing change effectively (Rapport, Seagrove et al. 2012).
Negative responses from clinical staff to the questionnaire could be attributed to a perceived erosion of autonomy. District and community nurses are autonomous practitioners and often work independently, managing and prioritising their own workload and while autonomy contributes significantly to job satisfaction (Curtis, Glacken 2014) it might be reasonable to expect a negative response to a change that impacted on this autonomy. The fact that senior staff can retain some of this autonomy through their caseload management could contribute to the higher system usability scoring given by senior staff.
While 100 percent of the respondents to the questionnaire felt they were able to complete basic digital tasks without support, the use of information and communication technology has been a challenge for Community Nursing (McCrory 2019). In previous studies health care staff have rated their digital skills and competence as basic, with nurses reporting higher confidence (Health education England, 2016), however, a correlation between age and digital competence has been evident, with younger staff feeling more confident in the use of technology (Brown, Pope et al. 2020, Kleib & Nagle, 2018, Shin et al, 2018). Digital literacy is a key factor in the successful adoption of technology and as a result the training and development of health and social care staff to improve digital skills and digital awareness is a national priority (Welsh Government, 2019, Health Education England 2016). National agreement on the specific skills and knowledge and the level required for particular roles will ensure that health and social care staff have the necessary skills to identify, understand and use digital systems within their work setting (Welsh Government 2019, de Normanville 2017). The inclusion of digital skills training in training programmes and higher education will also help to address the skills deficit in health care staff (Welsh Government, 2019, Brown, Morgan et al. 2020). Senior nurses play a key role in the implementation of digital innovations and their knowledge, experience and understanding of the context of the work environment can support the engagement of staff (QNI, 2018). In an effort to bridge the gap between leadership, digital health and nursing, informatic nurse posts have been developed, supporting the drive for development and implementation of technology in health care (Troncoso, Breads 2021). Whilst these posts have recently been introduced within acute services within this Local Health Board there is yet to be a post dedicated to community nursing.

Conclusion
Community nursing plays a pivotal role in the agenda to deliver care closer to home. Until recently staff relied upon paper-based systems of working or simple spreadsheets to schedule work and manage caseloads. Caseload management is an integral part of the District Nursing role and regular review and analysis of the caseload can provide important data to inform capacity, demand and workforce planning whilst providing much valued information on the needs of the local population. The lack of digital systems in use within District Nursing has impeded the development of services and workforce planning.
To facilitate the effective management of the caseload in using the best available resources to ensure that patients needs are met, and to support collection of valuable data an e-scheduling system was commissioned and implemented. 
Evaluating the implementation and adoption of digital systems is vital to ensure the intended benefits of the system are achieved. The FITT framework, which has built upon previous frameworks, evaluates the relationship between the attributes of three domains, individual, task and technology, to ensure optimal fit between the system and it’s intended use.  
The FITT framework was applied retrospectively to identify areas requiring further intervention to ensure an optimal fit. In order to evaluate the relationship between the three domains a mixed method questionnaire, containing a system usability scale was administered and results were reviewed alongside project management documentation and audit results. 
The application of the framework identified deltas, including usability, perception of usefulness, training, reporting, communication, time consumption and integration. While this would suggest the systems ability to achieve the intended outcomes may be sub-optimal and may negatively impact on its adoption, it also clearly identifies where interventions may improve the fit and inform future implementation of the system. Some of these interventions are already underway and re-evaluation using the FITT model after interventions have been carried out could demonstrate improvement. The importance of nursing staff having the necessary digital skills and literacy to identify, implement and use digital systems to successful adoption of systems, and the national agenda to achieve this, has been highlighted. 
While the FITT framework has been successful in allowing us to analyse the factors that influence the success or failure of an implemented system, it does not consider the more complex contextual environmental factors that may influence adoption. The environment, and especially the organisational culture, can have a significant impact on the successful implementation of a digital system, however, senior nurses can play an important role in bridging the gap between digital innovation, leadership and health care and improve staff engagement with digital systems. 
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