An Extended FITT Framework Evaluation of the Internal Directory of Services (DoS) of 111 Wales.
Introduction.
In March 1998 the NHS Direct service was launched in England and Wales following the publishing of the government white paper “A New NHS” in which it aimed 
to provide people at home with easier and faster advice and information about health, illness, and the NHS, so that they are better able to care for themselves and their families (Department of Health, 1997).
This was a nurse led telephone service that was available twenty-four hours a day and marked the introduction of a new strategy towards self-care with a view that patients should be taking more responsibility for managing minor health conditions and wanted support in doing so  (Department of Health, 2005). Studies show that where patients are given the tools and information to self-care that outcomes improve  (Bodenheimer et al., 2002) and where they are directed to more appropriate health services or interventions then demand on general practice (GP) and hospital services is reduced (Siddiqui, Sidhu and Tahir, 2017).

In 2014 this service was discontinued and replaced with the 111 service in England, NHS 24 Scotland and a phased transition from NHS Direct Wales to 111 Wales was started in 2016 with the initial trial being undertaken by ABMU heath board. 
The delivery model in Wales was
based on an integrated approach to the delivery of call taking, clinical assessment by the 111 service, and clinical assessment services provided by the ABMU GP Out of Hours Service (GPOOH) (RSM UK Group LLP, 2017) 
and as such was different to the service offered elsewhere in the UK where the GPOOH service was not included in the 111 offering.
One of the nine key components of this service was an up to date all Wales directory of services (DoS) that delivered information pertaining to local, national, health board and third sector health and care services.
The DoS is used by front end call handlers and specialist clinicians within 111 to direct patients to appropriate health and care services where a 999 call is not required. Patients may be directed to an accident and emergency (A&E) department, minor injury unit or other healthcare profession such as a GP, pharmacist or optician. This is front and centre in current and long-term Welsh Government policy and underpins “Goal 2: Signposting people with urgent care needs to the right place, first time” in the policy booklet, Right care, right place, first time - Six Goals for Urgent and Emergency Care (2021).
The location and contact data contained within the DoS can be sent to patients by text or email to help them navigate to their required service.
There are 5 main sections to the DoS.
1. The Search Bar
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This is the most important area of the DoS and provides several methods to search for services.
It contains filters for Service Type, Distance and LHB.
Best practice for searching is considered to be entering the caller’s postcode in the search box, to leave the distance filter set at the default setting of +50 miles and to use the Service Type(s), filter to select the required service, e.g. CF14 9BB + 50 Miles + Pharmacy.
However it is also possible to use the search box in the following ways.
Service Name, e.g. Morriston Hospital 
Record ID, e.g. 3133
Partial service name, e.g. British Heart… to generate British Heart Foundation.
Town name or location instead of postcode.

2. The FAQ Section 
This is where users interact with the section and where administrators reply to questions.

3. The Message Centre 
This sits in the middle of the DoS homepage and is taken from the WAST Local Services News Page on Facebook. It is only editable by administrators and only information that can be viewed by the public can be posted.

4. The Useful Documents Section 
This is where all relevant supporting information is stored.

5. The Quick Links Section 
This provides links to key sites for users to access when referencing information to callers and is mainly used by clinicians or for call handlers providing health information.

The service information contained within the DoS is collated from a variety of sources some of which have very limited editing rights.
· Pharmacy service information is pulled from the All-Wales Pharmacy Directory which is held by NHS Wales Shared Services Partnership (NWSSP) and out of hours pharmacy information is provided by individual health boards.
· Defibrillator records are pulled from the Computer Aided Dispatch (CAD) system in Welsh Ambulance Service Trust (WAST) which in turn is pulled from a website called The Circuit - the national defibrillator network. This is reliant on members of the public registering their defibrillator and entering the location themselves.
· Most of the remaining information is provided by local heath boards. 
Each health board is required to have a DoS lead who will follow through any gap analysis recommendations from the 111 DoS team, source new services, chase updates, collate information, and promote the DoS through the health board. Currently only CAVUHB have a DoS lead in post.

All NHS staff in Wales have access to the DoS but it is only integrated into the applications platforms of CAVUHB and ABUHB. Because of the integration of the 111 service and the GP out of hours (GPOOH) service two clinical assessment systems are used. CAS is used by 111 call handlers and ADASTRA is the system used by GPOOH and 111 Clinical staff. The DoS is embedded in both systems and available on the internal WAST intranet. 

Method.

The literature contains numerous studies of the elements that influence the adoption of IT systems. Ammenwerth, Iller and Mahler (2006) analysed these methods and concluded that although the existing frameworks largely looked at the interactions between the user and the technology and the technology and the task that they failed to take in to account the interaction between the user and the task. They described the Fit between Individuals, Task and Technology (FITT) framework as an improvement to the frameworks previously in use.
The FITT framework examines the ‘fit’ as described by Dixon (1999) between the user, technology and task. (Figure 1) 


However some more recent papers have identified the need to add extra aspects to the FITT framework.
Kajula et al (2020) “propose that patients should be added as a different type of individual dimension to the FITT framework.” and Progmet et al (2019) argue that environmental factors can ultimately affect IT adoption even where there is a good fit between users, technology and task and propose the FITTE framework with a separate environmental dimension. (Figure 2)


The inclusion of the environmental dimension is useful in the analysis of the DoS as the 111 service is affected by temporal factors and has teams operating in geographically diverse locations where there is significant variation in the availability of services.
A mixed method approach was used made up of interviews, data collection and personal experience. A literature search was also undertaken, and although there is some data available with regards to the usability of the public facing facets of the 111 service no work has been done on the usability of the internal 111 systems including the DoS.
The fit between individuals and the technology was analysed using data collection in the form of a System Usability Scale (SUS) questionnaire as originally described by Brooke  (Jordan et al., 1996). This was created using Microsoft Forms and sent via email to the team leaders for the call handlers and specialist clinical leads for the clinicians within 111 and then to known users within health boards across Wales that are not employed by the Welsh Ambulance Trust (WAST). These users are mainly employed by GPOOH services in Health Boards that do not contract 111 to provide the service.
A patient’s journey through the 111 system starts with the call handlers who follow a procedure governed by algorithms embedded in the CAS system. If the system determines that the call requires clinical input or falls outside of the remit of the call handlers it will be passed on to GPOOH or to a clinician. As such all these users can be regarded as different facets of the same team as they all use the same DoS.
The inclusion of a question asking the participant to select their role allowed for an analysis of overall fit between all users and the technology, and also to analyse any variation between different types of users.
Interviews were the main method for collecting data with regards to the fit between the technology and the task, and the individual and the task. These were conducted via Microsoft Teams due to the pandemic and to the fact that users were located all over Wales. The same questions were posed to all participants.
The questions used explored 
· Issues users had with the system.
· Improvements users would like to see implemented.
· Components users perceived to be missing from the system.
· Perceptions of temporal issues such as the differences between in hours and out of hours working. 
· Geographical issues
· Other environmental issues surrounding demand response. This was felt to be particularly relevant regarding demand variations due to the pandemic.
· Discovering any differences between work as imagined (WAI) and work as done (WAD) and if any other workflow variations existed (Deutsch, 2015).
In addition, the team leaders for the call handlers and the specialist clinical leads were asked questions to identify any other factors that may affect the fit between users and the task that they had recognized within their respective teams.
When a patient calls 111 Wales the information recorded by the call handler/clinician is extracted from the CAS or ADASTRA systems and analysed and reported on in a data analytics platform called Qlik Sense. This was used to compare the statistics for completed call outcomes in hours and out of hours to see if there was any variation in numbers of patients directed to services held in the DoS to add a quantitative dimension to environmental fit in addition to the qualitative factors explored in the interviews.
Results
87 overall responses to the SUS questionnaire were received.
12 from users outside WAST
21 from Clinicians
54 from call handlers 
23 interviews were conducted 
2 with users outside WAST
7 with clinicians including 2 specialist clinical leads
14 with call handlers including 3 team leaders
· Fit between the individual and the technology.
The overall results from the SUS questionnaire show a median usability score of 72.5. The interquartile range (IQR) was 32.5-100.
The average SUS score across industries is 68 and this is used as the benchmark of acceptable usability (Sauro, 2011)
Bangor et al (2008) rank an SUS score of 50-70 as marginal and a score above 70 as acceptable.
Therefore, the overall median score of 72.5 would suggest an acceptable usability and good fit between the individual and the technology.
However there was considerable variation between user groups with call handlers recording a median usability score of 73.8 (IQR 32.5-100), clinicians recording a median usability score of 71.5 (IQR 52.5-97.5) and users from outside WAST recording a median usability score of 64.5 (IQR 42.5-75.5).
Since the creation of the SUS it has been only been used to measure the single factor of usability and there is little in the literature to dispute this assumption. A factor analysis of the SUS by Lewis and Sauro (2009) concluded that there was in fact a two-factor solution with the first factor that they named Usable consisting of questions 1, 2, 3, 5, 6, 7, 8 and 9 and the second factor that they named Learnable consisting of questions 4 and 10. In order to make these factors align with the overall SUS scoring system it is necessary to multiply factor one by 3.125 and factor two by 12.5. Although it was thought that question 7 would also align with the Learnable factor, they found that this was not the case despite the question referring to learning and put this down to the fact that it required the respondent to think about other people’s skills rather than their own.
When the two-factor analysis is applied to the scores, call handlers recorded a median score for Usable of 71.88 and a median score for Learnable of 87.5.
Clinicians recorded a median score for Usable of 59.38 and a median score for Learnable of 87.5.
Users from outside WAST recorded a median score for Usable of 53.12 and a median score for Learnable of 75.

There were also a number of interviews that informed this factor. Two of the users from outside WAST were in fact unaware of the internal DoS and had been using the patient facing DoS on the 111 website that has a much-reduced functionality. This led to the reduced SUS usability scores as they were rating a different product. It was not possible to exclude these users from the results due to the anonymous nature of the questionnaire.
Other information obtained from the interviews showed that there was little to no engagement from any users with the Message Centre as it was felt to add no value despite being given a considerable amount of screen real estate.
· Fit between the individual and the task.
There were a number of themes that emerged from the interviews both with the individual users and the team leaders.
The first was that all users questioned were highly motivated and thought it important to be able to provide accurate and appropriate information to patients.
Secondly there was also a definite difference in engagement between the user groups and the different aspects of the DoS. The call handlers were more likely to use the FAQ section than the clinicians and the users from outside WAST, but less likely to use the supporting documents section. All users reported a high level of usage of the quick links.
Call handlers also reported that they were less likely to use the detailed filters within the DoS but this does not necessarily mean that the fit is poor as their level of usage is considered appropriate for the responsibility that their role allows. Clinicians and out of hours GPs are by their nature operating at a higher level of responsibility and use the DoS to refer patients with more serious needs to more specific care providers. This was reflected in the interviews with the clinicians and the specialist clinical leads for those teams.
The views of the team leaders and Clinical Leads was that the level of fit between their teams and the task was high.
This was also represented in the interviews with individual users who showed a high level of understanding of the importance of the task of providing service information to the public and also the need for a high level of capability to perform the role. 
· Fit between technology and task
A majority of the users interviewed felt that fit between the technology and the task was relatively poor.
The issues identified were fairly consistent across all user groups.
1. A lack of ‘live’ data was the most frequently identified issue. It was felt that much of the information contained within the DoS came from static databases that were updated infrequently leading to a reduced confidence in the accuracy of the information. This was most commonly mentioned with regard to dental services where there is no information about dental surgeries currently accepting new NHS patients. The call data taken from Qlik Sense shows that calls for people looking for dental services make up 5% of all calls to NHS 111 Wales.
Pharmacy information was also identified as an issue. The data the DoS pulls from the All-Wales Pharmacy Database only contains the services a particular pharmacy has been commissioned to provide. These services are only available if a pharmacist trained to provide those services is present. Currently the DoS is unable to pull pharmacist data from the available sources so only a theoretical availability of pharmacy services can be provided. All the interviewees stated that they gave callers multiple pharmacy results and instructed them to phone ahead to check if their required service was available. This was felt to be less than seamless care.
2. A lack of mapping functionality was another issue that many users had with the technology. Although each individual entry in the DoS links to a map to show the location, there is no functionality to show all of the services in a particular area on a map.
3. It was noted that results in the DoS were sorted by distance as the crow flies from the required location. However, this did not take in to account geographical features and that often the service shown as being closest was in fact much further away by road. This was felt to be of particular significance with defibrillator locations. One example was given where the closest defibrillator listed was in fact on the opposite bank of a river and the nearest bridge was four miles away. Concern was raised with the potential for serious consequences as a result of this.
4. It was felt that there should be a data cleansing exercise carried out on the defibrillator information before it is pulled in to the DoS from the external source. Many entries are missing specific location information such as the name of the building the defibrillator is on or if it is a location accessible by the public.
5. There are many local and health board specific services that do not appear in the DoS. A number of interviewees found the fact that services that they themselves knew to exist in their area but were not featured in the DoS to be an area of frustration. Two commonly mentioned examples were self-referral physiotherapy services and a number of cluster level mental health services. Again, this was felt to impact on their ability to provide seamless care.

· Environmental factors
111 Wales is a 24 hour a day service and there are distinct differences in demand on the service between in hours and out of hours with Qlik Sense showing the highest level of calls being between 7-9pm during week days and all day at the weekends.
The only real issue identified by interviewees was the DoS did not identify services that were closed during out of hours periods and continued to offer the same results no matter what time of day or night or at weekends. This was felt to be of fairly low consequence as although the DoS continued to display all the results the opening hours of each service is displayed clearly in the results.
An element of interest was the performance of the DoS at the start of the pandemic where many services were closed as a precaution or to move staff to the front line and some services were affected by staff absence due to infection. Although it took a couple of weeks for the databases to catch up with the long-term closures it was felt that the DoS performed well overall. The short-term closures particularly of pharmacies were notified by Health Authorities and were collated on spreadsheets that were uploaded to the supporting documents area. Staff adapted quickly to referring to these to compare with the results given by the DoS.
Because the DoS is embedded in the 111 intranet and the CAS and ADASTRA systems it was available to staff who were working remotely due to being on the shielding list or who were self-isolating and meant no disruption to the service or to the provision of care to patients.



Discussion
The overall results of the fit between the individual and the technology was good, but there was some variation between user groups. This was particularly evident when the SUS was broken down in to the two factors of Useable and Learnable. All the groups recorded a high Learnable score but the clinicians and users from outside WAST showed much lower Useable scores than the call handlers.
The overriding opinion of the team leaders was that the training that the call handlers received accounted for the high usability scores and also the high level of fit between the call handlers and the task. Each call handler undergoes a highly structured training course that presumes a minimal level of knowledge of the system and the services available. At the end of the course, they have all been provided with the skills and knowledge to engage with both the technology and the task. The clinical leads on the other hand recognised that the lower usability scores were almost certainly a result of a lack of a structured training course for clinicians and a presumption of a high level of knowledge of the services available. Training in the DoS was described as ad hoc and in most cases was learnt by observation while ‘on the job’.
Users from outside WAST reported no training in the DoS and as noted earlier, two respondents were unaware of the existence of the internal DoS.
In the technology to performance chain (TPC) model training is characterised as belonging to both the technology and individual (Goodhue and Thompson, 1995) but although a lack of training or inadequate training was identified in some users, the majority i.e. the call handlers received good training and recorded a good fit and therefore the fit between the individual and the technology can be said to be good.
The fit between the individual and the task can also be regarded as good. The team leaders and specialist clinical leads all felt this to be the case with their teams. User performance is constantly audited within 111 and all calls are recorded. A small percentage of these recorded calls are then analysed to measure performance. Live auditing also occurs where team leaders and specialist clinical leads will listen in to calls as they occur. It was reported that there was no difference in use of the DoS when recorded calls were compared to live calls. It is often reported that the process of observation has an effect on behavior. This is called the Hawthorne Effect and was coined by Landsberger (1957) and refers to a series of studies done in the US in the 1920’s. There was no difference in behavior and usage of the DoS by users when observed or unobserved. Users reported that sometimes they were made aware that live auditing was occurring but sometimes they were not. Because live auditing was always a possibility and they were aware that all their calls were recorded their usage of the DoS was consistent again suggesting a good fit between the individual and the task.
A number of issues with the DoS were identified during the interviews. Although the lack of live data was the most commonly mentioned issue it was only considered to have a potential minor effect on patient outcomes.  A simple solution for the pharmacy data that was mentioned would be to link the All-Wales Pharmacy Database, the All-Wales Pharmacist Database and the Choose Pharmacy system used in all pharmacies, so that when a pharmacist logged in to Choose Pharmacy the system would have a live picture of services were available. 
For political reasons the data surrounding dentists accepting NHS patients isn’t made available to the DoS as historically these surgeries have been overwhelmed by people attempting to register. As one third of the population of the UK only attends a dentist when they are suffering from acute dental problems or pain (Morris et al., 2011) this can be regarded as having sizable consequences for patient care.
It has been previously demonstrated in England that 27.8% of call handler cases referred to A&E that were analysed by a panel of GPs should have been referred to self-care or to other more appropriate care providers. (NHS England and BMA, 2019) One of the causes of this was thought to be lack of knowledge of other healthcare options (Murray, 2016). The lack of a DoS lead in all but one of the Welsh Health authorities to provide data on local services certainly has an impact on the DoS and the ability of it’s users to provide comprehensive access to care as they are unable to refer patients to services that they are unaware of.
It could be argued however that this is not an issue with the technology but actually an issue with external data collation and that the DoS can only provide the information that it contains and it does this adequately.
Despite this, the other issues with the DoS are great enough to confirm a poor fit between the technology and the task.
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Figure 3 shows the final FITTE framework diagram for the DoS where a sun represents a good fit, a single lightning bolt represents a fit with some issues and two lightning bolts represents a poor fit.
Although the FITT framework is used widely throughout the literature the addition of the environment element is an improvement when looking at a digital system that is used in a service with great temporal variation. On investigation it was discovered that shortly a filter is to be added to the DoS to switch between ‘all services’ and ‘services open now’. 
Once this intervention is complete, the environmental fit will also be good.

The interventions required to improve the fit between the task and the technology are complex and costly and are unlikely to be implemented in the near future meaning that the fit of this element will remain poor.
Fuller suggests that over time, teams working in an area with poor fit will improve their performance over time and that individuals will perceive an increase in fit between the task and technology because they will implement workflow variations (2003). Workflow variations were a topic of questioning with all users and from initial answers it appeared that there was no difference between WAI and WAD mainly due to the digital systems and algorithms in use. However, once the use of the spreadsheet to record short term service closures during the pandemic was discovered further questioning was added regarding the use of lists from outside the DoS that users had collated themselves and that weren’t to be found within the supporting documents section of the DoS. The use of such documents was fairly widespread amongst clinicians but less so in the cohort of call handlers. The use of these lists did not reduce the interaction with the DoS and only supplemented the information already available.
Because of the good fit between the users and both the technology and the task this workflow variation helps to mitigate the bad fit between the technology and the task.
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