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Evaluation of a new healthcare information technology (HIT) application for booking Locum medical grade shifts in an NHS trust using FITT framework. 

INTRODUCTION: -

A report titled “NHS Wales’ Workforce trends”1 detailing around the Healthcare Workforce from all Welsh health boards was published in the year 2017. It gave deep insights into the following areas - Wales healthcare Workforce annual cost, size of the workforce, changes within the size of workforce between 2010-2017, Agenda for change grade change across all employment bands as well as within medical workforce, trends of agency and locum expenditure for different workforce groups and lastly data around loss of workforce due to staff sickness. The report highlighted key points but following are few important datasets among many: -


1. Annual cost of the total healthcare workforce expenditure within NHS Wales during 2016-17 was circa £3.5 billion.  
2. Steady increase in the size of the healthcare workforce with a ten percent rise in annual employment of substantive medical and dental workforce between 2010-2017.
3. Steady rise in overall appointment of Substantive Consultants as well as Agenda for change Band 8/9 employment groups. 
4. A massive rise in locum pay-outs to cover for combined agency and Locum medical rota gaps. The annual cost of agency and locum shifts to NHS Wales has risen from £47.5 million in the year 2010-11 to £164 million in the year 2017. Among all workforce groups, the medical workforce group has seen a consistent annual rise in agency and locum pay-outs. 

The published report as described above is five years old and hopefully there will soon be another report published from Health Education and Improvement Wales (HEIW) and Welsh Government (WG) detailing trends for the current five-year report cycle i.e., 2017-22. The trend is very clear! There is a steady increment in substantive medical workforce appointments across all the specialties, but equally all the hospitals and trusts continue to depend very heavily on agency and locum healthcare workforce to fill rota gaps, and to make the whole rota complement of individuals needed to provide seamless patient care. The previous year’s data and trends show that there is always a 10-20% gap on all the different tiers of medical workforce grades.

Cardiff and Vale University health board is the second largest health board within NHS Wales. The board has adopted a new policy whereby all the process around medical staff locum gaps, primarily its booking and pay-outs have been outsourced to a private healthcare agency named Medacs from sixteenth August two thousand and twenty-one. Medacs has in turn started an electronic or a digital application named ‘ENVOY’. The exact reason for a sudden executive level policy change and outsourcing is not very clear but there could be many. Few reasons which might have led to the decision are: 1) To increase the pool of eligible locum medical workforce (to bring people even from outside the health board) which will increase the chances of filling up rota gaps. 2) To bring down the cost of a specific directorate locum gaps which are hard to fill due to less specialized and trained medical workforce for that individual department. The previous process involved sending out the locum advertisement to a pre-identified group of individuals, within or outside the health board three to four weeks prior to actual day of rota gap and if there are no takers within a certain time-period, the remuneration goes up every week as the unfilled gap gets nearer to the actual day of Locum work. Some individuals used to abuse or milk the system by agreeing to do a shift at the very last minute which in return invited pay-out of proportionally high remuneration. 3) Aim from the health board to reduce the variability of cost burden on an annual basis and make the individual rota gaps less competitive and more cost effective across the directorates. 4) Digital storage of all individual Locum shifts and pay-outs with the potential of using analytical methods to model future medical workforce requirements. 5) Prevent excess Locum slippage and financial wrongdoing by some staff members2. 6) To bring down the overall Locum annual pay-out cost to the health board. 




COMPARISON OF PREVIOUS AND CURRENT STAFF BANK PROCESS: - 

Prior to partnering with Medacs to set up a staff locum digital application, the health board had a completely different process for booking and paying locum rota gaps (Flowchart-1). The previous process involved multiple stakeholders namely: - 1) Individuals or clinical medical workforce who agreed and booked itself for Locum gap. 2) Directorate administrative manager - the role was to collect a signed and filled paper-based Locum timesheet form from individuals after completion of their clinical shift. The paper had name and signature of the individual doing a locum medical shift, date, and time when the shift was performed, how many hours or sessions an individual is claiming a Locum pay for and agreed rate of Locum pay per hour or pay per sessions. 3) Directorate service or general manager - role was to countersign the locum form and send it to payroll for pay disbursement. 4) payroll officer - Checks the filled paper timesheet form, verifies the signature of directorate manager, and disburses pay based on the agreed locum pay rate. The paper-based locum forms were different for a junior doctor, or a registrar as compared to consultants as the junior tier were paid based on an hourly basis as compared to consultants who are paid on a sessional basis. One session is not equivalent to addition of an “X” number of hours for consultants, as out of hours work is accounted for more. Similarly, every department has different working patterns for junior doctors and consultants. Different working patterns, different grades or tier and different hourly rate of locum pay were the reason for a bespoke and individualized paper-based locum timesheet. The major issues with the paper-based process were a huge delay from the day of submitting locum timesheet form until the pay-out is credited to an individual bank account. Sometimes the delay could be in months to years. Secondly, individuals must personally keep a track on locum shifts done and pay-out received by either writing in a diary or saving it electronically for example either on a Microsoft word or excel sheet. 
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Flowchart 1: Flowchart showing steps Undertaken during paper-based Locum submission process.
In contrast, the new digital process involves advertising, booking locum gaps, confirmation of a locum shift booking on a particular day and finally submitting a work timesheet on completion of clinical work. All the above steps are done on a digital application named “ENVOY”.
Following are the few highlights of the new desktop and iPhone-based ENVOY application: 
1. Desktop version which can only be accessed on Internet explorer version 8.0.
2. A phone application for iPhone and android users with ability to upload individual icon photos or images as well as the ability to change default password. 
3. Phone based applications have the following functionalities: 1) Locum gaps are shown as work opportunities. 2) Locum Pay rate for a shift per hour. 3) Pay rates are divided into core rate, unsocial rate and out of hours rate. 4) Ability for an individual to choose the locum shift gap and submit the response if interested. 5) Once an interest is shown and agreed to cover for a gap, the locum shift is then shown as applied. 6) Administrative manager from Medacs then confirms you in for a particular shift and it is then shown as confirmed work on the application. 7) Once clinical shift is done, an individual must then submit a work timesheet. 8) Work timesheet is then ratified by the administrative manager from Medacs and pay is credited to the individual bank account. 
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Figure 1 - Image showing launch screen of ENVOY iPhone digital application.


1. Desktop applications have very limited functionalities where an individual can only submit a timesheet if the locum work is done on a sessional basis. There are no functionalities to advertise or accept the locum gaps on desktop applications. There is a history section which lets you keep a track on shifts already done, but sometimes this section also is not up to date. 
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Figure 2: Image showing launch screen of ENVOY desktop digital application
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Flowchart 2 - Flowchart showing steps undertaken from two different departments namely Medicine and Critical Care using ENVOY digital application.

METHODS: 

Cardiff and Vale health board have taken a major executive or a board level decision to partner with an outside private healthcare agency to outsource the management of locum gaps across all departments. The private agency has rolled out the staff bank service by launching a digital application which can be used on a web browser as well as a phone application. As this was done at a single health organization with no external ramification, the framework that will be suited to evaluate digital application attributes is FITT, which is assessing fitness between Task, Technology and Individual. This framework was proposed by Ammenwerth et al3 which evaluated the interaction of attributes between individual user and task, as compared to previous frameworks, which only focussed on evaluating a relationship between individual with technology or task with technology respectively. The other frameworks that are defined to evaluate any new Information technology (IT) system are technology acceptance model (TAM) by Davies4 and task technology fit model (TTF) by Goodhue5,6,7.
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Figure 3: FITT model showing interaction between Task, technology and Individual.

“ENVOY” digital application usability and ease of use was assessed using the FITT framework by doing an online survey as well as a personal face to face five-to-ten-minute interview with some users. A survey using Microsoft forms was sent to two departments within the health board. The departments were Critical Care and Internal Medicine. The survey was sent initially to the administrative managers of individual directorates. The email requested the administrative managers to not only attempt the survey questionnaire, but also forward the email with survey link attached to all grades of medical workforce in their respective departments, namely consultants, senior and junior registrars, clinical fellows, and advanced trainees. The email also had a survey information sheet and consent form attached to it. Email also requested individuals to come forward for a face-to-face personal interview.
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Flowchart 3: Flowchart describing the survey methodology, number of individual responses and number of individuals who consented for personal interviews.





RESULTS: 

The new ENVOY digital application was launched on sixteenth august two thousand twenty-one. Survey and face to face interview were undertaken from February up until the first week of March two thousand and twenty-two. 

SURVEY RESULTS: 

The online survey ran for two weeks for the department of Internal Medicine and Critical Care. Thirty-one individual responses were received, and thirty individuals agreed to participate for a face-to-face interview. All the individuals who participated were given survey information sheets and consent forms. 
Following are the important results of the survey:

1. 20/31 individuals who participated within the survey were from consultant grade, 10/31 and 1/31 were from junior tier of medical workforce and administrative manager respectively. 
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Figure 4: Pie chart describing survey participants with their work designation.

2. 29/31(94%) of individuals did not participate in any paper based or online survey prior to launch of digital application. 87% of individuals did not receive any prior induction or training prior to launch of digital application.
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Figure 5: Pie Chart describing two results: 1) Chart on the left side showing individual participation on any survey prior to launch of ENVOY application. 2) Chart on the right side shows any induction or training done prior to the official launch day.


3. Comparison of electronic locum timesheet submission process from previous paper-based process:
Survey questions to evaluate the usability of the new digital process. Only 10/31 individuals answered in affirmative that the new process is better than the previous paper-based submission process. Regarding ease of use with the new application, only 10/31 participants said that the application is either above average, very good or outstanding. 9/31 and 12/31 participants said that the new application is either a total failure or below average. In summary, 32% of individuals were able to use the application with great ease, 68% experienced poor usability and experience (Figure 6).
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Figure 6: Pie chart at the top comparing the two processes. Bar diagram at the bottom showing results of ease of use or usability index for the new digital application.  


4. Previously, the paper-based Locum booking process involved a lot of input from departmental administrative staff to collect individual timesheets, ratified by the directorate manager and then submit the claim form to payroll. 48% are still requiring help from the administrative staff even after the adoption of the new digital system (Figure 7).
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Figure 7: Pie-chart showing whether ongoing help is required from administrative staff or not.

5. Participants were also asked to compare the two application processes - iphone web application as well as the desktop. 55% of the respondents said both the applications are difficult to operate.
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Figure 8: Result of a comparison between ease of use between desktop and iphone application. 

6. Participants were asked to choose the reason behind poor ease of use or any specific reason behind poor usability of the new digital process. 7(22.5%) of the respondents said the system is not fit for purpose due to lack of application functionality to their clinical area and 7(22.5%) said that the application is not fit for purpose due to lack of prior induction and training. Large proportion of participants, around 12(39%) said that a combination of factors has led to poor usability, namely 1) Desktop version opens only on Internet explorer, 2) Functions of the application are not fit for purpose to the clinical area and lack of prior training and induction. Two individuals did not choose any of the options.
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Figure 9: Participants were asked to choose the reason behind poor usability of any of the digital applications. 


7. Also, 65% of the respondents said that application did not help in any way of keeping track of their locum work, which probably meant they still must continue to track their shifts either by keeping a diary or in a different electronic format. 
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Figure 10: Result of survey where individuals were asked around ability to keep a track of their individual shifts after launch of new digital service. 



8. On asking whether any participants want to move back to old ways of paper-based process, 74% of the participants responded negatively and only 26% said that they want to go back to old ways. 
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Figure 11: Participants were asked their opinion whether they want to go back to the old paper based system.

PARTICIPANTS INTERVIEW (ONE ON ONE): 

All individuals were invited for a very brief interview process after they had attempted the online survey. 30/31 individuals agreed to formally sit down and voice their opinion about the process, ease of use and any improvement going forward. Following are the opinions of all the 30 individuals in the order of their participation: I have summarized the conversation quotes verbatim during the engagement process. 

	SERIAL NUMBER
	INDIVIDUAL RESPONSES FROM PARTICIPANTS

	1. 
	I don’t do locums now. I can’t be bothered to struggle with the envoy system and wondering whether I have submitted the form correctly or will get paid. There was no problem with the old system.

	
	No engagement with anaesthesia or critical care department prior to launch. The desktop site is dreadful and slow. The app doesn’t work if you are paid in sessions. The quicker timeframe of being paid locums is the only benefit.

	2. 
	The system has the potential to work and pay shifts faster however the functionality is terrible. Shifts often don't appear and once timesheets are submitted there is no way of tracking. Only the desktop version works at all - the app has no functionality. Initial booking of shifts is still done through the separate Health Rota app. The paper system also worked poorly though - that was impossible to track shifts, long delays in payment and prone to administrative delays/errors. Can we please have a computerized system that works?

	3. 
	I have used this system for locums in medicine. On this front, the timesheets were promptly ready for review and submission, they did not take long to review and submit, and then payment was prompt thereafter. This was related to sessions during daytime hours, and those were converted to an hourly rate to pay. I suspect the differential session rates and sessions that cross midnight will be problematic. However, if those problems could be addressed, I can see a benefit and accountability or traceability to our locum work that is more transparent than a paper-based system.

	4. 
	Electronic solution good, This one bad

	5. 
	Complete shambles.

	6. 
	There must be a better electronic system we can use. 

	7. 
	An example of how not to implement something.

	8.
	This solution concept would be excellent if it worked, to track locums, including if you have been remunerated for them. It is inconceivable to think how this web and iPhone application were released. Was there any beta testing? How have the health board continued with the contract when presumably this technology was integral to it? Private sector involvement should have helped here. Absolute omni-shambles or as we usually call it a cluster ****. Twitter provides a good source of collaborative evidence for what a shit show this all is too.

	9.
	Annoying you can’t copy and paste passwords or keep it remembered on the phone keychain.

	10.
	Envoy can be improved and made easier to use.

	11.
	The app is horrible.

	12.
	I think another type of app would be so much better, especially if Health rota can be used for both rota and locum purposes. Having too many different apps and login details complicates everyone's work. I am up for digital forms of timesheets but with one app and the one that is much more user friendly. Envoy is not user friendly at all.

	13.
	There is no way to make changes to a timesheet once submitted on the app

	14.
	Excellent

	15.
	It’s a bit bonkers that there’s no code or way of linking certain shifts to what shows up on your payslip. Reference number (e.g., the date of the shift!) would be helpful on our payslips and would prevent a huge number of emails to administrative staff and payroll and would certainly make me more likely to book shifts. Also, automatically deducting an hour for breaks in a 12 hour shift is not right if the doctor does not receive a duty-free break - I’ve never had a bleep-free break on one of my shifts when carrying the crash bleep and if I’m carrying the bleep and am expected to attend crash calls while I’m eating my dinner if it does off, I should be paid for doing so.


	16.
	No comments to make

	17. 
	No need for a paper-based process but the app is not fit for purpose. Very slow, not user friendly, cannot even change password! Impossible to pick up shifts via app as no one replies and frequently different shifts advertised by the workforce, easier to liaise directly with the workforce department. When I submit shifts on Sundays you are unable to see them in your submitted section of the app. Timesheets for shifts submitted at escalated rates are consistently only paid at basic rate despite agreeing escalated rate prior to taking shift and putting in the comment section the agreed rate. Is there even a need to submit locum timesheets? Shifts are agreed directly with the workforce prior to the shift, frequently there may not be a consultant on shift to 'sign off'. Would be easier to simply email your hours to the workforce or have a shared document you can edit with your hours.  

	18. 
	I suspect that there is an element of IT fatigue. Increasingly we are using new Apps etc, where staff only use the technology periodically it becomes a cognitive challenge and hence many staff disengage from use.

	19.
	Overall, it's an improvement on paper-based systems. The app or desktop version, however, are not intuitive and could be significantly easier to use. 

	20.
	I try not to do locums now.

	21.
	None. 

	22.
	There seems to be a gap in communication between locum bank and payroll. I did a few locums shifts over the Christmas holidays each having a different fixed rate and the payroll looked at my hours instead, and hence paid incorrectly. Also, when a shift is paid by payroll it should come up as paid on Envoy which is not the case. On my payslip I can't tell which shifts I have been paid for. 

	23.
	I love the fact I can book locum shifts with the app; however, I don't think it has the best usability. I am unable to change the password, open it on the desktop or view previous timesheets. I still feel it is better than paper time sheets though.

	24.
	It was initially a bit error prone and complicated to use, but this is much easier. Now I am more used to the system, and I find that locum payments are more accurate and faster via the envoy app.

	25.
	I'm happy to do it online if the app works, but I find it frustrating spending time trying to submit timesheets for work which I was rostered for - we don't really have time for this in busy clinical jobs!!

	26.
	I would still like to use a computerized system, just one that works.

	27.
	I support electronic applications, but the system requires the shifts to be allocated to you before you can apply. The first application did not go through because it wasn't clear what needed to be done to activate the application and submit it. Also, I have had no receipt that my application has gone through successfully. The interface is spartan and not intuitive.

	28.
	Envoy needs an engagement session with staff

	29.
	I find the process very time consuming from beginning to end, as I must put the locum shift into the system, then book the consultant into the shift, then the Envoy people confirm the consultant into the shift, then after the shift is worked, I then submit and authorize the timesheets.  Lately there have been a few occasions where the number of sessions has either not been inputted or they have been missed so the consultants aren't being paid for their shifts. On a positive note, though the consultants are being paid a lot quicker than previously and since the beginning of the year I have requested a monthly payroll file to be sent to me so I can check what consultants have been paid for what shifts each month.

	30.
	Useless 



In summary, results from both online survey questionnaires and individual face to face feedback have been negative citing multiple specific reasons for poor application usability. The main theme is that the application is not fit for purpose across the workforce tier.

DISCUSSION: 

The discussion will evaluate the above digital application i.e., “ENVOY” locum booking digital application using the FITT framework. The FITT framework not only evaluates individual attributes of the three pillars i.e., Task in hand, technology used and individual or a group of users, but also interaction between the three pillars. Use of the FITT framework to not only explore minutely the task, technology, and individual users but also their individual interactions and then identify any potential drawbacks that could be rectified to not only improve the functioning of the application but also to help with seamless patient care. 

TASK - 
Adoption of an electronic system whereby all the advertisement and booking of Locum shifts are done digitally. Task is very simple; the aim is to fill rota gaps across all grades of medical workforce within each department. The new digital application has made even simple tasks of filling rota gaps so difficult and challenging that people have now alienated themselves from even trying to use the online application. This in turn has resulted in people not choosing to fill medical rota gaps which will lead to significant ramification on inability to provide seamless patient care. Digital or electronic processes should aim to make a process easier and not difficult, which ironically have happened here.


INDIVIDUAL - 
Individual users and groups of users are the medical workforce of doctors (consultants, registrars, and junior doctors) that will fill rota gaps. Everyone is expected to have basic digital literacy skills to use web applications as most of them are already other digital mediums to provide seamless daily patient care. Even if some individual users lacked digital expertise, this should have been rectified using appropriate training, education, and induction. Eighty seven percent of the individuals never received any training or induction prior to the launch. The survey and the individual feedback clearly showed wider and far-reaching problems which were beyond individual or group of users. 

TECHNOLOGY -  

The main problem highlighted during survey and interviews were issues with technology. Following are the main reasons: 
· iPhone ENVOY applications can only advertise shifts which are paid on an hourly basis and not shifts which are paid per session. This clearly showed no prior engagements with departments and medical workforce prior to the launch. 
· Desktop ENVOY functionalities and ease of usability are very poor, it only works on Internet explorer version 8.0 web browser, technically limiting the usability. Also, basic functionalities like changing password are met with difficulty. The reason for the poor functionalities prior to launch could be to limit the cost in developing the application by outside private healthcare agency Medacs or equally a lack of oversight from the Cardiff and Vale IT managers and executive team during the development phase of the application. 
· Some of the feedback was around wrong inputting of the locum rate and differences between agreed and paid rate. This could have been solved through a streamlined and uniform process, whereby a single point of contact is there to manage locum advertisement, booking individuals for the rota gaps and an agreed and uniform pay rate rather than multiple administrative staff involved from different departments. 
· A new technology was launched without any induction or training which is in stark contrast and a big factor for poor usability.
· Prior medical workforce engagements from different grades could have helped massively during the technology development process. 

TASK-TECHNOLOGY INTERACTIONS:

As explained earlier, the task is very very simple but the ability to perform the task using a new digital application is currently very challenging largely due to poor application functionalities built within the new digital system. This survey and feedback clearly highlight how the interaction can be made better by improving the technological attributes. 

TASK-INDIVIDUAL INTERACTIONS:

To provide seamless patient care, it is required that all the rota gaps are filled by a specialist individual in all the departments or directorates. Mostly, medical workforce from all grades already knows about the historic rota gaps and are mostly driven and motivated to fill these gaps on top of their substantive clinical commitment. Aim is to avoid any patient harm due to lack of trained medical workforce. After the launch of a new application, the pressing challenge for every individual was to rapidly adapt to a technology that has inherent bad functionalities, interoperability and continue to remain motivated to fill rota gaps. 
The previous paper-based process was not ideal and had many limitations of its own, but the new digital process has largely been a failure. The application designers should learn quickly from the mistake sooner, otherwise individual users who were committed before to fill rota gaps will start alienating and in future it might be a very big challenge to fill rota gaps. Equally from the survey 74% of participants do not want to go back to old paper-based processes which is a good sign in some way despite all the challenges around the new system. The best way to take this forward is to make an ENVOY task force involving multiple stakeholders and then try to iron out concerns. 


INDIVIDUAL-TECHNOLOGY INTERACTIONS:

There are many attributes between individual and technology that can be investigated to improve the interaction -

· 87% of the survey participants did not have any induction or training prior to the launch of the application. This is a major roadblock, if mitigated early could improve the overall usability. This could have been solved by introduction of prior training, introductory knowledge, and professional guidance from technical experts. A superuser could have been identified based on initial training and induction within the medical workforce. The superuser could have helped in spreading the knowledge and influencing other colleagues. Also, if there were any functionality or technological challenge that was identified during initial training, it could have been corrected in a very early stage.
· No involvement or participation of the medical workforce in designing the application prior to launch.
· Ideally, there should have been a management oversight or even a point of contact within the executive team who could have taken measures to mitigate multiple issues prior to launch. 
· No beta testing or piloting of the application among end users prior to launch. A major drawback which has resulted in poor usability. Even after the launch of the service there was no feedback asked from users. This process could have been improved through a two-way regular feedback and sprint sessions between technology designers and end users. 
· Poor planning and execution have resulted in a very negative user experience among the medical workforces. Launching many HIT applications in this way could really make a significant impact on the individual mindset and it may create a large negative aura around overall usability and benefit of other digital applications. Individual experiences and stories are a very important part of successful adoption of any digital service, and it is very clear that many survey participants had horrific and emotionally negative user experiences. 
· The launch of service was sudden with just an introductory email two weeks prior to the service launch. Ideally, this could have been launched slowly, maybe in a few departments initially. The end users’ initial experiences could have been taken from a few departments and fed back to tech experts. The process could have been stretched for a slow adaptation rather than full blown launch of service on a single day. 

ORGANIZATION AND PRIVATE COMPANY

To evaluate the relationship between a HIT and factors outside the organization, the best framework is TPOM8 (Technology, People, Organizations and Macroenvironmental). FITT falls short in evaluation when the attributes to consider are beyond the scope of a single organization. This is one of the major limitations of the FITT framework.
· This is also one of the major interactions that have played a part in rolling out the digital service. The idea of outsourcing the process of booking and paying locum shifts could have been made due to the huge cost burden within the health board and the executive decision to outsource the service might have been taken to reduce the rising annual locum cost.
· After the outsourcing is agreed, there might have been minimal oversight from the organization or executive about how the service will be launched. 
· Agreement between the healthcare agency and organization might be not cost effective for the outside private healthcare agency. This might have led to buying cheaper technological specifications with minimal people involved to manage the day-to-day service challenges. Also, to reduce cost overhead no induction or training were organized, no beta testing or pilot application were launched. 
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30/31 consented for personal
interviews
- 7 consultants
- 1 administrative manager
- 1 junior doctor
- 1senior registrar
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TRAINING PROGRAM PRIOR TO, OR AFTER
OFFICIAL LAUNCH OF ENVOY APPLICATION ?
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Is the new Locum electronic time-sheet submission process far better than previous ways
involving paper based process ?
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Are you able to book and submit locum time sheet on your own or it requires help from
administrative staff ?
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Which platform of envoy application is easy to operate - Desktop or phone app ?
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Did the new application helped in any ways about keeping track of your locum shifts pay.
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Do you want to go back to paper based process of Locum work time sheet submission in
future
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Payroll pays to the individual
and credits to the bank account
and pay shows up on payslips.
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