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Application of the FITT framework to analyse the adoption of the Malinko Scheduling software in a District Nursing context: A qualitative, grounded theory study
Introduction 
The Healthcare service provision being reviewed within this assignment relates to District Nursing (DN), specifically the daily function of ‘allocation’. Three hundred and sixty-five days of the year, in every individual DN team regardless of size or location, the patient contacts that are required to be undertaken for the day need to be allocated to the staff available to facilitate the calls on that day. Within Wales alone, there are one hundred and fifty-nine DN teams working across the Health Boards and Trusts in Wales (HEIW, 2021). These teams operate in very different physical environments including coastal, rural, and urban, which impacts the patient demographic typically seen as well as volume of input required to meet the demands of the patient population. Regardless of these differences, the process of matching calls to staff represents a commonality to the burden in which all the individual teams must bear.
Traditionally, this process is led by the senior members of staff within the team who carried out this task through a paper diary system. The member of staff would match the calls required on the day to the member of staff that had the ability and competency to meet the needs to the patient. Delegation of calls in this manner was an arduous task requiring time, skill and an indepth knowledge of both the staff’s own capabilities as well as a knowledge of the patients’ individual requirements. Whilst this may have been a manageable task historically with the team composition and caseload size being smaller, current practice involves larger numbers of staff and patients with increased complexity in presentation. 
Automation of this process has been solicited for within the DN service as the time that is required to sustain this process manually is difficult to sustain with an ever-increasing demand on the DN resources. The complication in the development of a resolution to this lies with the large number of variables that a programme would need to be able to consider in the process. Multiple private companies have devised programmes that have attempted to address this in a meaningful way. The stumbling block that all developments come across lies in the complexity and volume of variabilities that need to be accounted for leading to compromises in the data output. The ability to match patient requirement to staff ability / capability / competence and factor in continuity of care, requirement for timed calls and efficacy of traveling between patient location has failed to be achieved despite years of attempts from multiple enterprises. Many programmes have managed to consider two or even three variabilities in some cases, but the end output does not give the end user meaningful data that can be used in practice without manual manipulation. Ultimately, the traditional method of a nurse manager who understands their caseload, staff and locality has not been able to be matched in a digital format to date.
If successful automation of this process was to be achieved, it would be transformational for the DN service. Apart from the initial direct impact it would have on saving nursing time, there would be wider connotations for improved patient safety and improved resource management through increased workforce productivity.
Once such company that was founded with the sole target of achieving this seemingly impossible feat that so many had attempted but either failed entirely or made so many concessions that the product was not viable is Malinko Health and Care Technologies (2021). Malinko, formerly Liquid Bronze, was founded in 2000 was initially targeted at several sectors including engineering, cleaning and the homecare and domiciliary care sector. In 2016, the focus of the company shifted towards community healthcare services. After securing funding from the UK Government’s Innovate UK, a solution was devised with input from multiple contributors including NHS Digital, NHS Information Governance, EMIS and Servelec to name a few. The web-based application offered a platform which doesn’t require instillations, upgrades or backups. 
The National Assembly for Wales Commission published a set of recommendations in 2019 under the title ‘Community and District Nursing Services’. The 10 recommendations covered staffing levels including the extension of the Nurse Staffing Levels Wales Act (2016) to community practice, the promotion of community and DN in terms of a career opportunity with recognised educational development pathways and the implementation of the ‘Neighbourhood District Nursing Model’. Recommendation nine and ten within this publication concentrated on digital transformation of this sector. It tasked Welsh Government with two key points. Firstly, invest in appropriate technology that would equip community workers with handheld mobile devices that would enable instant access to patient information as a standard across Wales. Secondly, subject to successful evaluation post trial, Welsh Government should both mandate and fund scheduling software implementation across DN teams in Wales. The trial referred to involved Cwm Taff Morgannwg University Health Board and was carried out within two of the DN teams in the Hirwaun area (Cwm Taff University Health Board, 2020). The trail was part of the wider Neighbourhood District Nursing scheme which was piloted within 3 Health Boards across Wales backed through Welsh Government funding. The initial trial of this software only included twenty-two nurses before being rolled out to the wider Health board of approximately three hundred and fifty DN’s. Based on this very positive review of the software by the initial two teams within one Health Board in Wales, Malinko was taken up by Welsh Government and monies were made available for this to be implemented within all Health Boards across Wales. Malinko had already been adopted in Trusts and Health Boards in England to varying degrees of success however the way in which NHS healthcare services are provided, the remit that they have and the role that private companies play in the deliverance of services is fundamentally different to Wales. In addition to this, the way in which Health Boards within Wales operate and the level of digitalisation is also very different and important to consider in the application of this trial to the rest of Wales. Cwm Taff Morgannwg Health Board, prior to this trial, were not using a digital platform for any of their patient management strategies. They had not yet adopted digital healthcare records for patient management nor had any means of centrally managing their staff capacity. It was still very much a paper-based system with traditional patient allocation, notes, and manual report compilation. When this is compared to other Health Boards across Wales, they are is a very different position digitally. Cardiff and Vale University Health Board for example has been using a digital platform for the management of patient health care records within the community for more than fifteen years. This allows for cross professional multi-disciplinary working, health care professionals being able to manage their patients more effectively with update information being readily available as well as managers being able to draw strategic reports with detailed information available about performance and capacity. Aneurin Bevan University Health Board had equipped their community workers with iPad’s several years previously which enabled the staff see medical records through EMIS integration, more effectively managing patients alongside the wider multi-disciplinary team. The perception of useability and implementability of this product will vary greatly based on the individual Health Boards previous experience of digital platforms and what is already being utilized within them. What may be an effective and valuable addition to the digital solution in one health board may not hold the same advantageousness to others. Equally, there are also several common areas of software design and implementation which are the frequent collective cause of failure (Cho et al., 2019). In order to appraise this in a meaningful way, there are several implementation models that can be applied. The selection of which is dependant on what the outcome of the assessment needs to be focussed on.
Methods 
The Fit between Individuals, Task, and Technology (FITT) framework developed by Ammenwerth et al (2006), is one such implementation model that facilitates non-subjective appraisal of the programme being considered. The FITT framework is based on the notion that the successful adoption of any digital solution is based on the interplay and compatibility of three key areas (Goodhue and Thompson, 1995). These are the individual user, the technology itself and the clinical processes or tasks that are being undertaken. Within these terms of reference, the individual user refers to the end user of the product so single users or user groups. Technology refers to not only the actual programme being considered but also the interchange of the various tools and how that interaction influences the implementation of the product itself. Work processes and all undertakings that need to be completed are covered under task. Within the framework, there also needs to be the ability to incorporate organisational factors which under FITT can be considered alongside the individual or task (Tsiknakis and Kouroubali, 2009). The focus on the individual and the task is a key strength of the model given that this is the most reported reason for failure when implementing new technologies within a healthcare environment. The are other models that may be considered in place of FITT which all have their advantages and limitations (Kujala et al., 2020). The Technology, People, Organizations, and Macroenvironmental factors (TPOM) framework aims to highlight the interrelationship between the aforementioned dimensions through formative evaluation providing targeted guidance to the software implementers. The TPOM framework primarily examines the software product from an organisational perspective informing stakeholders on the progress of the implementation and highlight any alterations to this that might be required. FITT, in contrast, concentrates on the software’s suitability to application and how this might be best integrated into practice therefore the FITT framework will be applied in this instance. Application of which has been applied in several other studies published which examine similar software products implementation strategies such as Malinko. 
For the FITT framework to be applied, we need to establish an accurate picture of how Malinko can be implemented within the Health Board. A descriptive qualitative study design needed to be established to provide comparative data. The use of personal observations and experience alongside semi-structured interviews with a variety of users at different levels of both experience with the product and seniority within the management structure will provide an effective, inclusive impression about the status of the implementation (Cresswell et al., 2020). The implementation strategy is currently a roll out model which allows for issues or opportunities to be identified early on within the initial teams and lessons learnt to be communicated to the later teams to be inducted onto the programme. This strategy allows for data to be gathered concurrently from ‘individuals’ who have limited experience of the software and ‘individuals’ who are very experienced with Malinko. ‘Individuals’ in this context denotes the definition as previously described by the FITT framework. Equally, data can be gathered from different end users of the software also as this is a key point, from personal experience of the product, that needs to be differentiated as will be explained at a later point. Eligibility criteria will need to be established with a focus of different user groups experiences and prior familiarity. Three key levels of experience have been categorised alongside two different levels of users as their interaction with the software varies significantly. In addition to this, upper managerial opinions will also need to be sought which will elicit an additional dimension to the data collected. Table 1 details this comprehensively alongside the number of users in each category that will need to be accessed to build a comprehensive image of the software and its applicability under the FITT framework.















	
	Experienced User
(Good professional working knowledge of the software)
	Inexperienced User
(Some understanding of the software with some professional working knowledge)
	Novice User 
(Minimal understanding of the software or its application to professional practice but this will be implemented in their clinical area)

	Mobile App User 
(End user with access to only the mobile application, typically a Band 3 and 5 health care worker)
	2 Users
	2 Users
	

	Account Holder / Office user
(End user with access to the desktop software and extensive use of the programme itself, typically Band 6, 7 and Administration Band 3)
	2 Users
	2 Users
	1 User

	Senior Management 
(Limited user of the software quotidian functionality but will gleam strategic data from the reporting ability, typically Band 8 and above)
	
	1 User
	


Table 1.

All interviews would ideally be recorded and transcribed verbatim, however, due to the time constraints of this research project, notes will be well documented, and opinions clarified directly at the point of interview to avoid repeated contacts having to be made. Also, consideration is also given to the individual conducting the interview. The interviewer is not affiliated with the product in any way and not a member of the upper management implementation strategy for Malinko therefore any bias or prejudice should be avoided during the process of interviewing the selected cohort. It should however be recognised that the interviewer will have a professional working relationship established with the group which may manifest in the interviewee being more open in their opinions or less willing to disclose, dependant on their personal relationships with the interviewer. As this situation cannot be avoided given the remit of the research being undertaken, it is important to recognise this as a limitation of the study. The physical environment in which the interview is to take place has also been considered. With the demands on the service and limited resources to cope with the current requirements, it was important to ensure that a suitable environment be found for each interview which was free from distractions and interruptions. Also, the environment had to offer a level of privacy for the interviewee to be able to communicate effectively. To help manage time demands and reduce the impact that this would have on the service, the interviews are to be limited to a one-hour period and the interviewer will travel to the interviewee, greatly reducing the burden of participating unless otherwise requested.
The principal archetype of the style of research being adopted is fundamentally Grounded Research Theory. Thematic analysis of the resultant data will be used to draw out common themes across the interviews and allow organisation of these through application of the FITT framework. As this research task does not include patient contact nor input, formal ethical approval for the undertaking of this did not need to be sought. When considered under the NHS research definitions, this research would be considered under service evaluation therefore formal consent also need not be elicited from participants. An information sheet is to be provided to all participants however to inform them of the aims and objectives of the interview and how the information that they provide may be used. Additionally, this project was also discussed prior to staff being approached with senior management to gain the consent of the Health Board to approach staff. 
Results 
Data collection took place over a period of 3 weeks with the same interviewer conducting each interview. The interviewer met with participants in their own place of work in a private environment and each interview was conducted in under one hour as planned. The option for this interview to be carried out via Microsoft Teams was also available but the participants chose to meet in person for this, perhaps seeing this as an opportunity to have direct contact with a colleague rather than another teams meeting which we have all been very much subjected to throughout the covid pandemic. The interview questions were drawn from two main themes:
1. Challenges that adopting the software programme presented
2. Opportunities identified during implementation of the software
Prior to the interviews being undertaken, the interviewee’s prior understanding of the Malinko software and their experience in using this was assessed using a short questionnaire. This helped to establish which category each participant was to be placed in and how best to interpret the resultant data. Notes were made throughout the interview as previously planned and additional notes made by the interviewer were also recorded post interview about overall attitudes, opinions or feelings towards the Malinko software which were perhaps not captured within the initial notes. Some of the interviewee’s also send on further comments post interview via email where they had further thoughts post interview about questions asked (Guest et al., 2016). These were also included as relevant data to the research.
Thematic analysis was applied to the resultant notes in two stages. Stage one identified the responding data into themes using an open coding technique. During the second stage the context in which the initial themes was challenged through vivo coding, ensuring that the resultant data is both comprehensive in its representation and accurate in the understanding. As the data was analysed by the interviewee, bias is difficult to rule out. Especially given the flexible approach that Thematic analysis can provide and the many ways in which the data can be interpreted. Furthermore, it is important to recognise that a thematic analysis approach to data analysis looks for patterns across the data set and discounts individual accounts which may provide important insight. Given the small number of participants and that this was broken down further into six categories, additional points of discussion are also to be included but identified as such. The value of these individual perspectives should not be discounted for the sake of stringent application of an analysis tool. 
To facilitate thematic analysis, an excel spreadsheet was established which allowed the two phases of analysis to take place in a structured way and for vivo coding to be applied in a systematic manner. An excel spreadsheet was selected as it allowed free text excerpts to be place within cells in the table, enabling more efficient coding of the interviews conducted. As part of the thematic analysis, the FITT framework was used to guide coding of the data. The coding of the data was categorized to fit into the constructs of the FITT framework as detailed below (Table 2). The application of which in its undiluted form would facilitate in-depth analysis of the interconnecting factors that will influence the adoption of Malinko, albeit successful or unsuccessful. 
















	FITT Theme and User Type
	Experienced User
(Primary Comments)
	 

	Inexperienced User
(Additional Perspectives)
	Novice User 
(Relevant observations)

	Individual – Task Fit
	1. Facilitate improved access to key patient details
2. Reduced reliance on administration facilitating agile working
3. Staff autonomy and experience in time management has not been reproduced appropriately in the software
4. Implementation strategy is minimal in support from Malinko
5. Physical technology barriers (mobile phones and computers) not easily adopting the platforms so the task cannot be undertaken
6. Unable to replicate a manual allocation with the auto-schedule tool
7. Adoption of software has led to a fundamental change in how the task is carried out
8. Variability in use has reduced the reliability of reporting data from the software

	Mobile App User Sample answers
	· better access to patient details whilst undertaking duties
· stopped reliance of having to ring the office saving time
· order of the calls is not how they will be undertaken in reality
· App does not always work and update when calls change
	· lack of support when learning how to use the app
· minimal training from Malinko
· Difficulties in downloading the app to the work phones
· order is not how calls will be done – cannot change this themselves so worried something may be missed
	

	Account Holder / Office User
	· App users sending messages re changes very effective
· Auto-schedule does not work to a sufficient level that it can be utilised
· Manual scheduling is hampered by reduction in details visible
· The allocation method is completely different so a whole new way of working needs to be established
	· Lack of support with training so unable to complete tasks easily
· Cannot use the auto-schedule, much prefer the previous electronic solution we had
	· Do not have the time or resources to learn how to use this effectively

	Senior Management
	
	· Unable to gather information due to variability in usage across the teams
· Different levels of technological expertise produces differing success or failures – staff are not all on the same level 
	

	Individual – Technology Fit
	1. The two elements of the programme, the Mobile App and the Desktop website, have very different reviews
2. Mobile app is very well received by end users however a lack of understanding about how to utilise all the features through lack of education is evident
3. Reliability of the software is in question as it is web based not server based 
4. It relies on the Health Board providing appropriate technology which appears to not have been fulfilled to a great enough extent
5. Contingency planning is left to the Health Board, not Malinko App absolving them of this responsibility

	Mobile App User
	· App is easy to use
· App does have some issues with the programme, it does ‘crash’ but can be closed and works again
· Issues with mobile data coverage
	· Mobile data coverage has led to significant issues
· UHB provided mobile phones are not reliable enough leading to staff using own phones
	

	Account Holder / Office User
	· Desktop platform is intuitive but reduces key piece of information which makes it very difficult
· Live view of staff locality is reliant of mobile users ‘checking’ in and out which is subject to human error
· Duplication of inputting patient details to a second electronic system
· Message/note additions / checking details etc are very time consuming
· Web platform was assured that it would never have issues however we have had 4 days without access to it – contingency plans for this not thought through enough
	· We have had to adapt to this software, it is not adapted to us
· Difficult to navigate and it takes a lot of ‘clicks’ to do something simple which on our previous programme only took two ‘clicks’
	· Already aware that this programme has issues and a general feeling of anxiety 

	Senior Management
	
	· Large amounts of time and resources have been spent implementing this already, disappointing that fundamentals issues are not addressed rapidly by the company
· Given the legacy of the product in other Health Boards, surprising that a lot of the issues being raised as change requests have not already been done
· Additional support is required by senior staff to utilise Malinko, we are still not aware of everything it could do in terms of data output 11 months on.
	

	Task – Technology Fit
	1. Mobile app users appreciate the increased access to information readily available in the format but due to minimal training on usage, not all users are aware of all the tasks in which can be done on the app itself.
2. Format of the dashboard is not accommodating key pieces of information
3. The fundamental premise of the software is to auto-schedule, but this is not effective, and all users have had to adopt ‘work arounds’ to manage the software
4. Unable to manage the caseload data through the export of reports in an effective manner which impacts practice negatively
5. Mobile App format has resulted in negative patient outcomes as a result of the format displaying multiple days on the same scroll page of the app.

	Mobile App User
	· Much more information available to the end user about patients
· Ability to message about changes saving time
	· Difficult to navigate and find how to do tasks at first
· App is not reliable – concerns about mobile data coverage and how that reflects on the ‘check’ in function

	

	Account Holder / Office User
	· Difficulty in undertaking allocation due to the format of the desktop – key pieces of information such as addresses are minimalised
· Auto-schedule does not work effectively as advertised
· Already using a patient management system so a lot of the functions are duplicated on Malinko wasting time
· We have had to learn how to use this to allocate rather than it helping us do it
· Unable to effectively export data about the caseload to a useable format
	· Format is easy to read but lacks the information that is required to undertake the task – addresses are hidden and need to be clicked on in all views of the caseload
	· No new comments, noted high levels of anxiety based on colleagues experiences of the software

	Senior Management
	
	· Incident has occurred where a staff member visited a patient that was on their list for the next day leading to a drug error – this was down to the Mobile App presentation format
· Repeated change requests made to Malinko to facilitate improved useability not being actioned
	


Table 2.

As a result of the application of the FITT framework, eighteen major themes were organised into the aforementioned constructs of the framework. Some of which can be seen in more than one of the constructs, but this is due to the context in which the theme was being discussed. All relevant comments are summarised within Table 2 and then broken down to give context to the viewpoint. This is a key distinction as users experience of the software has a significant bearing on their opinions being communicated. Additionally, it is important to distinguish between the three types of users to the software as the experiences of them all is very different with some aspects of the software producing a more positive response than others.
Discussion 
With the recommendations for practice from the National Assembly for Wales Commission in 2019 putting the onus on Welsh Government to facilitate the use of scheduling software across Wales, there is an increased need to understand how this type of software can be utilised within clinical practice. The application of the FITT framework to this analysis provides a structured format in which to observe the interrelationships of the domains. In addition to this, differing perspectives of the ‘individuals’ employing different aspects of the software product have also been broken down to consider the software application in its entirety. The three separate aspects of the software should be considered in isolation as separate ‘tasks’ to be undertaken, but then as a whole in which the software is considered as an answer to the Welsh Government’s strategy for change (Gale et al., 2013).
The fit between the individual and the task was initially considered under the framework with themes emerging that are very much contextualised by the end users remit. To determine the fit between the individual and the task, information supply that the users expected to receive can be cross-referenced with the information that they expect to be delivered (Honekamp & Otterman, 2011). The overarching response was positive but that the task ultimately cannot be undertaken effectively because of limitations within the software design. The establishment of ‘work-arounds’ already for this new piece of software is cause for concern and the variability in the methodology being used to operate the software produces issues in higher level data extraction for administrational, organizational, and executive functionality (Murray et al., 2011).	
A key aspect to successful adoption of software programs is the user acceptance of the software. Embedding a software into a complex culture such as the NHS goes further than individual perspectives (Ammenworth et al. 2006). The adoption and diffusion of software programmes relies on positive communication channels along the social network as first identified by Rogers in his Diffusion of Innovation Model (DIM), (2003). The Technology Acceptance Model (TAM) concentrates its consideration of this aspect further highlighting that the perception of usefulness is at the core of successful adoption (Davis, 1993). The FITT framework does not prompt consideration of this directly and would therefore require additional detail to be added to the model to include this important aspect of implementation. It is certainly a point that has been highlighted through the interviews under both the context of the individual and task, and the individual and technology. Duplication of this is important to note as it highlights the lack of accommodation for personal opinions to be properly expressed within the FITT model. 
The fit between the individual and the technology, where the overlaps have occurred primarily, can be determined between the different users interaction with the technology as it has already been established, some areas appear to be more successful than others. There is a fundamental issue with the physical technology being supplied by the Health Board not meeting the needs of the service which is highlighted in all interviews. This is significantly impacting the ability of the FITT framework to appropriately assess if Malinko and the individual user compatibility is tangible.
The fit between the task and the technology can be verified through comparative analysis of two separate phenomena, the verification of the implemented knowledge, and the validation of the software output. The thematic analysis of the interviews highlighted serval areas of concern with the technology that are both concerning and fundamentally shake user confidence in the application of the software. The product does not do what it was tasked to do. This is demonstrated by the users and the adoption of ‘work-arounds’ which have had to be adopted in order to manage the programmes instigation into clinical practice. The software design relies on a programme that was not initially designed for use within healthcare practices. The base software, similar to the scheduling used for delivery drivers, looks for the most efficient route that may be found. This is however at the expense of equity of workload, a key driver in how a caseload is allocated. The most budgetary efficient allocation, i.e. the least travel time between the calls, is not the most efficient way in which calls should and could be allocated. This goes back to the acceptance and adoption of the software as previously discussed, if it doesn’t do what it says it will then user engagement will drop, and the likelihood of successful implementation will be low (Ward et al. 2011).
Conclusion
The common cause of software design failure is often the fundamental design not meeting the task it was designed to do. Healthcare environments are complex and multi-levelled with intricacies and extensivities that are difficult to understand fully unless you are embedded within the processes themselves. Failure to recognise the social, cultural and diversity of opinion within a system will result in failure before the programme has a chance to embed into the organisation culture. Additionally, the design of the software often fails because the design is based on an ideal rather than an actual. When a piece of software is being designed to address an issue or facilitate a process, if this comes directly from the clinicians involved rather than software developers in isolation, the end product will almost certainly be more applicable albeit perhaps less eloquent in cases. This is because the software is being designed both to do what it is needed to do and how it is needed to be done. This seems like such a basic concept in software design however it is where most products fail. 
Malinko has been designed to an idea of how community practice should work as opposed to how it actually works. It has been designed to the ideal but by not recognising how practice works, causing the advent of ‘work-arounds’ which are worrying in it’s first implementation phase. Longevity of adoption relies on application of frameworks such as FITT to identify the issues and address them in a meaningful way. Unless this is a standard structure across all software implementation projects, the basis for comparison will be weak and areas of concern may never be raised to the correct stakeholder’s attention for correction. Form should always follow function and function should always be thoroughly evaluated from all perspective prior to the form taking place if a successful project is to take place.
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