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Introduction
The aim of this paper is to evaluate and analyse the applicability of the implemented QlikView Business intelligence software utilising the FITT framework to consider the benefits and limitations of the software.
NHS Wales Shared Services Partnership (NWSSP) was setup in “2011 to provide a range of high quality, customer-focused professional, technical and administrative services on behalf of all Health Boards and Trusts in NHS Wales”.  One of the services that NWSSP provides is the NHS Wales Central Team eBusiness Services (CTES) that provides a centre of excellence to finance and procurement colleagues across NHS Wales in the support of Financial Management Solutions (FMS) which covers a number of systems.  QlikView Business Intelligence software and Oracle are two examples of these systems. (NWSSP, 2011)
Back in 2011 NHS Wales undertook a Business Intelligence Strategy Review, part of the review was to look at implementing a Business Intelligence to replace the existing reporting system which was implemented in 2000 and had not changed significantly since then.  The strategy set out the challenges with the existing software and plans to transform and future proof the Business Intelligence vision.
As part of the review several options and suppliers were evaluated and it was identified that QlikView Business Intelligence Software would be the preferred option and has been used since implementation back in 2011.
The QlikView Business Intelligence software is a Business Intelligence and Data Visualisation tool that supports the reporting of financial and procurement data from the Oracle Financial and Procurement system that is used across all the health organisations with NHS Wales primarily by Finance and Procurement colleagues but also Budget Holders.  Budget Holders are diverse in terms of Job role and responsible areas of work, these can range from Service Managers and Ward Managers to non-patient facing Mangers.  The QlikView Business Intelligence software is a procured off the shelf product with Business Intelligence dashboard developed by (CTES) with engagement from all Health Organisations across Wales.  QlikView Business Intelligence software provides the users with the finance position in terms of budget and actual spend, in addition to simply enabling drill down and interrogation functionality into transactional line level detail such as Invoice details or pay details.
The previous reporting system to the QlikView Business Intelligence software was a combination of four reporting software tools specifically Oracle Discoverer, Oracle ADI/FSG, Oracle Daily Business and Intelligence and a third-party software. These were used by Finance, Procurement and Budget Holders. QlikView Business Intelligence Software was implemented to replace all four of these reporting software tools.
It is important to distinguish further between the staff group/role or function as Management Accounts and Data reporting directly interrogated the four previous software tools however, budget holders received emailed copies of the reports from the finance and had not previously interrogated the software themselves.


Methods
In order to evaluate the applicability of the QlikView Business Intelligence software the FITT framework was applied.  The FITT framework aim is to analyse and understand how good the fit and interactions are between individual, task and technology on a Health Information System.  
Some existing frameworks such as the Technology Acceptance Model (TAM) and the Task Technology Fit Model (TTF) developed in 1986 by Davis and Goodhue in 1995 respectively failed to include the importance of interaction between the individual and the task and concentrated on the individual and technology. TAM was the building block for further models and frameworks as it tried to analyse the why users adopt or reject a particular system, TAM introduced the “ease of use” and “usefulness” concepts.  TTF extended on TAM by taking into account the fit between technology and individual and the task and technology but not the individual and task.
There are many different classifications of health information systems which the FITT framework (Fit between individual, task and technology) can support and assist to evaluate.  Examples of health information systems are patient centered information system where the purpose is collection and storage of comprehensive patient information, Clinical information systems where the purpose is collection of specific patient data and administrative information systems which primary purpose is to record routine transactions (Yusof et al, 2008).  QlikView Business Intelligence Software is not considered a patient or clinical centered information system however, it is considered an administrative information system and from the definition above is classified as a health information system.
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Description automatically generated]The framework helps to understand the fit between the attributes of the individual, the task and the technology. Analysing and evaluating the fit helps to identify the intervention required at each attribute and whether there is any intervention needed. The FITT framework is used to interpret the findings as shown in figure 1 below (Ammenworth et al, 2006).  
Figure 1 The FITT Framework
The fit is the interactions between the 3 attributes and the fit is considered to be more important that the individual attributes themselves which will have a direct impact on the utilisation and adoption of the software (Nilsson et al, 2020).
An individual can be described as an individual or as a user group which can be clustered together into core staff group/role or function.  The technology can be described as the hardware, software or tool that is being used.  The task can be described as the work that is required to be undertaken within a certain responsibility by staff group/role or function.  
To enable to demonstrate applying the FITT Framework to evaluate QlikView Business Intelligence software there was a need to collect data from three collection methodologies which included a survey, observation with semi-structured interview questions and personal experience.
To design a survey to issue to current users of the Qlikkview Business Intelligence software the System Usability Scale (SUS) was identified to apply standard questioning to the survey.  The SUS concept was developed as a simple, ten question, 5 level Likert scale to give a subjective view of usability.  SUS is considered a robust and reliable evaluation tool (Brooke, 1986).  
The system usability scale provides a range from the worst (0) and the best (100) with 68 considered an average and the minimum of an acceptable standard.  The SUS has been used in studied in excess of 1500 across multiple industries and is considered to be the industry standard in usability studies (Bloom et al, 2021).
The Likert scale measures the level of agreement individuals have with a statement response typically in five points (Strongly Disagree, Disagree, Neither Agree or Disagree, Agree and Strongly Agree).  Each of the responses is assigned a score as set out in figure 2:
	Statement Response
	Score

	Strongly Agree
	5

	Agree
	4

	Neither Agree/Disagree
	3

	Disagree
	2

	Strongly Disagree
	1


Figure 2 Response Scores
The SUS has ten template questions which are able to be slightly tweaked for this purpose.
The surveys were collated and calculated using the SUS methodology:
· Add up each of the odd number questions then subtract by 5.
· Add up each of the even number questions and subtract by 25.
· Add these numbers together for the total score. Then multiply this by 2.5.
To build on the survey results there was also observation of 2 users from each of the different roles completing a typical task for the role or function of the staff group using the QlikView Business Intelligence software.  Following on from the observations a semi-structured interview was undertaken with questions to build on from the observation.
There was also a level of personal experience that was drawn on from the Business & Performance Manager role with the use of the QlikView Business Intelligence software as having utilised it to undertake the role for over 10 years in a Management Accountant, Budget Holder and reporting responsibility capacity.
Results
The results from the survey, observations and personal experience have been analysed and presented below.  
The Survey was issued to several staff groups who use the QlikView Business Intelligence software which had different roles or functions and ultimately different tasks when using the software.  This survey was issued to 15 Management Accountants, 20 budget holders and 10 individuals who were considered to use the software for financial analysis, reporting and data interrogation responsibility.  The decision was to issue the survey to these individuals to understand the interaction and fit between the Individual, task and technology where the task was also varied.  Annex A shows an example of the survey that was issued to the individuals.
On average there was a 64% return rate on the surveys (87% of Management Accountants, 60% of Budget Holders and 40% of data reporting/other responded).
Figure 3 below highlights the SUS average split by staff group/role or function and the lowest average can be seen within the use of the software by Budget Holders.
	 
	SUS Average
	SUS Range

	Management Accounts
	65
	40 - 93

	Budget Holders
	43
	18 - 80

	Data Reporting/Other
	53
	40 - 78

	
	
	

	Industry Standard
	68
	 


Figure 3 SUS Average for QlikView Business Intelligence Software
The usability scale for each of the staff group/role or function scored under the recognised standard of usability of 68 which would suggest that this software would be an area in which there should be increased scrutiny and especially an area to look for improvements (Bloom et al, 2021).  Within each of the staff groups/role or function the scoring had a reasonable high variability between individuals.
Annex B shows an example of the scoring applied to a survey response.
Figure 4 bar chart summarises the percentage of responses that Strongly Agreed or Agreed with the statements within the survey and analysed by the staff group/role or function the respondent identified as.

Figure 4 Chart showing the percentage of responses that Strongly Agree/Agree to the statement within the survey by staff group/role or function
A summary of the results is presented split by Staff group/role or function as the experience of using the software is likely to be affected by the use for a specific task and the 3 staff groups have differing tasks.  
The following sections using the FITT framework evaluates the interactions and fit between the attributes by staff group/role or function.
Management Accounts
The Management Accounts staff group scored highest with the survey and had a SUS closest to the recognised standard of 68 achieving an average score of 65.  The Management Accounts staff group had a SUS score range with a high variability of between 40 – 93.  They were the staff group that were observed and confirmed in the survey as being the most confident users and at most as ease with the software for the task they undertake.  Figure 5 bar chart highlights the responses of Strongly Agree/Agree to the statements within the survey.

Figure 5 Chart showing the percentage of responses that Strongly Agree/Agree to the statement within the survey by the staff group in Management Accounts
· Fit between individual and task – The fit between the Management Accountant and the task was considered straightforward as the QlikView Business Intelligence software provided all of the information in one place instead of the 4 previous systems to allow this staff group to undertake their role.  This was confirmed by the surveys and additional comments from observations.  Personal experience and an early adopter of the software backs up these findings.

· Fit between individuals and technology – The fit between the Management Accountants and the QlikView Business Intelligence software was in general evaluated as very good as most of the staff within this group had received some form of training (77%) either face to face or online and by the nature of the job were considered already fully comfortable with the use of technology.  This was confirmed by the surveys and also the follow up observations.  Personal experience of this role also confirmed these findings.  This staff group are also members of the same team so there is an element of existing support and expertise that can be drawn on if an issue does arise.

· Fit between task and technology – The fit between task and technology for the Management Accountants staff group in the beginning when the software was rolled out was problematic as inconsistency with some of the data and small coding amendments were required to be made.  System stability was also an issue in the early adoption stage but over the last 10 years these issues are almost non-existent.
In summary for this staff group/role or function it is found that the fit between the attributes was very good which is likely due to the QlikView Business Intelligence software initially being developed with the primary focus on the Management Accounts role or function.
Budget Holders
The Budget Holders staff group scored lowest with the survey and had a SUS furthest from the recognised standard of 68 achieving an average score of 43.  The Budget Holder staff group had a SUS score range between 18 – 80 which is the highest variability of the staff groups.  They were the staff group that were observed and confirmed in the survey as being the least confident users, found it complex and required the most technical support to undertake the tasks.  Figure 6 bar chart highlights the responses of Strongly Agree/Agree to the statements within the survey.

Figure 6 Chart showing the percentage of responses that Strongly Agree/Agree to the statement within the survey by the staff group Budget Holders 
· Fit between individual and task – The fit between the Budget Holders and the key task of reviewing the budget position was observed as taking longer than the previous process of directly being sent budget reports by the Finance department on a monthly basis.  There was no visible user guide documentation available to the Budget Holder and much of what they were doing had been learnt through the initial training.   The reasons for this were supported by the survey with confidence and the ease of use scoring relatively low.

· Fit between individuals and technology – The fit between the Budget Holders and the technology was assessed as a mixed result and through the survey scored low on confidence, ease of use and felt they required more technical support to use the software.  It was acknowledged through the survey and observations that this staff group could see the benefits of the system and would like to use it. Budget Holders are a diverse staff group and could also be considered not as familiar with technology.  It was also identified that this staff group had not all received training with only 58% stating that they had received training, this is likely to have affected the fit between these attributes. 

· Fit between task and technology – The fit between the task and technology was seen to be an area of concern.  The budget holders use the software for a specific purpose in and require summary information and not as much detail as the Management Accountants.  It should be no surprise that due to the software being developed with the initial focus on Management Accountants that through the survey and observations it is felt there is too much detail for Budget Holder’s needs.  Through the survey responses it was also identified that they would need support from a technical individual which isn’t always possible due to where the Budget Holders are geographically based.
In summary for this staff group/role or function it is found that the fit between the attributes was a problem which is likely due to a lack of training delivered and also more of a fundamental change in the completion of the task before the software was implemented.
Data Reporting/Other
The Data Reporting staff group scored in the middle of the 3 staff groups with the survey and had a SUS average score of 53 compared to the recognised standard of 68.  This staff group had a SUS score range between 40 – 78 which is the lowest variability of the staff groups.  They were the staff group that were observed and confirmed in the survey to use the software most frequently and felt confident using the software once learnt how to use it.  However, this staff group did highlight that they found the software unnecessarily complex.  Figure 7 bar chart highlights the responses of Strongly Agree/Agree to the statements within the survey.

Figure 7 Chart showing the percentage of responses that Strongly Agree/Agree to the statement within the survey by the staff group Data reporting/other
· Fit between individual and task - The fit between the Data reporting staff group and the task was considered to fit well as the QlikView Business Intelligence software provided all of the information in one place to allow this staff group to undertake the reporting duties of the role as this staff like to extract the detailed information.  This was confirmed by the surveys and additional comments from observations.

· Fit between individuals and technology – The fit between the Data reporting staff group and the QlikView Business Intelligence software was in general evaluated as very good as most of the staff within this group had received some form of training either face to face or online and by the nature of the job were considered already fully comfortable with the use of technology but did highlight that the software perhaps was unnecessary complex.
  
· Fit between task and technology – the fit between the task and technology was seen to be reasonably good within this staff group as the QlikView Business Intelligence Software is in effect a reporting tool which would lend itself to have a good fit with reporting tasks undertaken by the data reporting function.
In summary for this staff group/role or function it is found that the fit between the attributes was very good which is likely due to the QlikView Business Intelligence software is a reporting tool and this staff group having experience and knowledge in these areas as prerequisites for the role.
Discussion
In this paper we identified and retrospectively analysed the applicability of the implemented QlikView Business intelligence software utilising the FITT framework supported by System Usability Scale to evaluate the interactions, fit and satisfaction between the Individual, task and technology attributes.  
It is known that the successful introduction of IT systems or software often goes together with organisational change and needs to be a consideration to address the issue of staff morale and user satisfaction (Tsiknakis and Kouroubali, 2009). 
For all staff groups/roles or function it was identified that there are areas of intervention needed to improve the fit between the attributes.  This is supported by the SUS scoring shown in Figure 3 that each of the staff group/role or function scoring under the recognised standard average of 68. The range of SUS scores within the staff groups also identified that not all the individuals had the same usability issues so interventions would need to be targeted to specific individuals in some areas. The impact of this is especially seen for Budget Holders staff group which scored lower out of the 3 staff groups evaluated.  The effect of this is that if the software is found to be difficult to use and learn then time and decisions are mis spent, which in the situation where Budget Holders are Clinicians, is likely to have an impact on detrimental patient care as it takes longer to navigate the software.  In addition, if the information provided by the Business Intelligence software is misunderstood and relied upon for decision making this could have an effect on the budget being spent inappropriately and not in the right place on seamless care.  If there is a high training requirement as part of the ongoing use of the software, then this again detracts away from patient facing activities depending on the role of the budget holder. (Bloom et al, 2021).  This is supported by the observation of a sample of this staff group undertaking a monthly review of the financial position.
From the results it has been identified that further training would benefit or even initial training for individuals to better engage with the software so that they feel more confident to use and feel that they do not require technical support to undertake the task.  The training would need to be tailored to the function or staff group but also tailored towards the level of digital literacy the individual has or has not.
A desktop user guide, user instruction guide or online training video with step-by-step instructions to be developed further on how the individual undertakes their key tasks.  It is important to note that the Budget Holders are the more recent adopters of the QlikView Business Intelligence software are, therefore, recognised that they would need more support through receiving dedicated user support.  The previous reporting system relied on another reporting tool where the finance department issued a suite of reports to the Budget Holders.  The implementation of QlikView Business Intelligence software for this staff group would have been more of a fundamental change than the other staff groups due to the Budget Holders requiring to find the information for themselves in the software.
Another option would be to have nominated digital champions from each of the staff group/function or role who could promote user engagement and adoption in using the software but also to help to improve confidence with certain users.  The digital champions would be from the same staff group so that they are familiar with the tack technology and the individual.
From the results it was identified that the technology the individuals have access to would need to be reviewed in order to identify that the minimum requirement of hardware is being used. This software has been in use for 10 years that is likely to have been through cycles of upgrades which are likely to have had an impact on the minimum requirements.  It was also acknowledged that when support was required due to an inability to access the software there was confusion and uncertainty on who to contact for support as different parts of the software and maintained be different departments.  An intervention for this could again be the issuing of a desktop user guide or developing an online training video with contact details on who to contact when various issues arise. 
The QlikView Business Intelligence software and has been in use for 10 years, the FITT framework and evaluation would be better to be applied during the implementation stage of a Health Information System (Kujala et al, 2020).  
Improvements at implementation stage to the QlikView Business Intelligence software could have been applied during that early stage, this would have shown a more accurate picture of how good the fit and interaction was when the QlikView Business Intelligence software was being implemented during the initial project and interventions required now would have already been resolved early on in the implementation process (Tsiknakis and Kouroubali, 2009).
Due to the fact the QlikView Business Intelligence software has been in use for a number of years the evaluation process could have been re-applied at regular intervals over that time period to provide a trend and if the interventions adopted were having the desired benefit and improving the interaction.  This would have allowed a cyclical process to be adopted and opportunity to feedback into the framework lessons learnt and good practice form any interventions aimed at improving interaction and fit.  Each of the previous Business Intelligence software, Oracle Discoverer, Oracle ADI/FSG, Oracle Daily Business and Intelligence and a third-party software should have had the same evaluation applied to each to enable a baseline or benchmark to identify if the interaction and fit have actually improved through the introduction of QlikView.
A lesson for future software design and implementation is such that the organisation when implementing a Health information system should consider which framework/methodology or tool the evaluation of that system will take at the design stage of the project or programme.  This would ensure that each attribute or interaction is considered, and the relevant stakeholders are identified and engaged with at the very beginning of the project or programme.  The organisation should also set out a timeframe when these evaluations will take place and how often so that any interventions aimed to improve the interactions are measured to see if they were successful. 
The QlikView Business Intelligence software was developed with a view to be used by a number of specific roles for different functions, to be used within Finance by Management Accountants and external to finance in relation to Budget Holders and data reporting.  These opposing functions require very different levels of detailed information and is reflected in the usability and ‘fitness for purpose’ outcomes.  It is a consideration that whether these functions differ enough to warrant different technological solutions in the future and requirements assessed at the design stage (Eason and Waterson, 2014).
It is also important to have distinguished between the usability of the software from the usability of the designed dashboard which may be confused with each other as the individual may be responding to the survey in respect of the dashboard usability and not the software itself.
It has been identified that there are some limitations of the FITT framework when applied to the assessment of Health Information Systems.  Using the FITT framework the Organisation is contained within the Individual attribute and not a stand-alone attribute.  In order to assess the fit, it would be important to be able to assess the organisation such as the Senior Leadership Team or Organisation Board separately from the individual.  If it was assessed that the individual lacks knowledge in using the software this could not only be caused by the individual not understanding how to use the software or has not undertaken any training but it could have been that there was not an organisational decision to provide the necessary learning or there was an organisational decision to not supply the recommended hardware therefore both impacting the interaction of the individual (Kujala et al, 2020).
There exists a large number of Health information System evaluation frameworks and tools, using different evaluation frameworks can complement each other as they evaluate varying features and combinations of a Health Information system (Yusof et al, 2008).  
An alternative methodology or framework that could have been adopted to evaluate the QlikView Business Intelligence software could have been the Technology, People, Organisations, and Macroenvironmental factors (TPOM) framework.  The TPOM framework looks at the relationship between these factors.  This framework helps to target issues or risks when implementing Health Information Systems (Cresswell et al, 2020). 
The attributes under FITT of Individual, Technology and Task are closely aligned to the factors in TPOM however under TPOM there is a differential between the individual and organisation, where under FITT the organisation sits under the attribute of the individual.   The TPOM framework is compatible with FITT with the addition of consideration to wider Macroenvironmental factors such as Political context and Legal requirements.  
[image: Diagram

Description automatically generated]Figure 8 illustrates the TPOM Framework (Cresswell et al, 2020).
Figure 8 TPOM Framework
[image: ]Another complementary framework would be the FITTE framework which builds on from the FITT framework with an additional environment attribute.  The environment attribute looks at the context of where the software is being used and analyses the site or setting in which it is in use.  This would explain if there were any differences between the same staff group but in different locations and where there are differences in levels of success (Progomet et al, 2019). Figure 9 illustrates the FITTE Framework.
Figure 9 FITTE Framework   
An example of the environment attribute is that a budget holder within a secondary care setting may have appropriate space to have adequate hardware to utilise the software and would likely engage with the software more successfully than a budget holder who worked within a shared workspace without space optimisation to allow adequate hardware.
As with most observation research which formed part of this study there is always a possibility that the Hawthorne effect may have played a part and the participants modified their normal behaviour in the presence of an individual watching which could have impacted on findings (Deutsch, 2017). 
























Annex A – QlikView System Usability Survey
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Annex B – SUS Example Scoring
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Management Accounts whom Strongly Agree/Agree to the Survey Questions

Management Accounts	I think that I would like to use this software frequently	I found the software unnecessarily complex	I thought the software was easy to use	I think that I would need the support of a technical person to be able to use this software	I found the various functions in this software were well integrated	I thought there was too much inconsistency in this software	I would imagine that most people would learn to use this software very quickly.	I found the software very cumbersome to use.	I felt very confident using the software.	I needed to learn a lot of things before I could get going with this software	0.92307692307692313	0.23076923076923078	0.61538461538461542	7.6923076923076927E-2	0.38461538461538464	0.23076923076923078	0.61538461538461542	0.38461538461538464	0.69230769230769229	0.15384615384615385	


Budget Holder whom Strongly Agree/Agree to the Survey Questions

Budget Holder	I think that I would like to use this software frequently	I found the software unnecessarily complex	I thought the software was easy to use	I think that I would need the support of a technical person to be able to use this software	I found the various functions in this software were well integrated	I thought there was too much inconsistency in this software	I would imagine that most people would learn to use this software very quickly.	I found the software very cumbersome to use.	I felt very confident using the software.	I needed to learn a lot of things before I could get going with this software	0.66666666666666663	0.58333333333333337	0.25	0.58333333333333337	0.33333333333333331	0.33333333333333331	0.25	0.58333333333333337	0.16666666666666666	0.75	


Data Reporting/Other whom Strongly Agree/Agree to the Survey Questions

Data Reporting/Other	I think that I would like to use this software frequently	I found the software unnecessarily complex	I thought the software was easy to use	I think that I would need the support of a technical person to be able to use this software	I found the various functions in this software were well integrated	I thought there was too much inconsistency in this software	I would imagine that most people would learn to use this software very quickly.	I found the software very cumbersome to use.	I felt very confident using the software.	I needed to learn a lot of things before I could get going with this software	1	0.75	0.5	0	0.25	0.25	0.25	0.5	0.5	0.5	


Strongly Agree/Agree Responses by Staff Group/Role/Function

Management Accounts	I think that I would like to use this software frequently	I found the software unnecessarily complex	I thought the software was easy to use	I think that I would need the support of a technical person to be able to use this software	I found the various functions in this software were well integrated	I thought there was too much inconsistency in this software	I would imagine that most people would learn to use this software very quickly.	I found the software very cumbersome to use.	I felt very confident using the software.	I needed to learn a lot of things before I could get going with this software	0.92307692307692313	0.23076923076923078	0.61538461538461542	7.6923076923076927E-2	0.38461538461538464	0.23076923076923078	0.61538461538461542	0.38461538461538464	0.69230769230769229	0.15384615384615385	Budget Holder	I think that I would like to use this software frequently	I found the software unnecessarily complex	I thought the software was easy to use	I think that I would need the support of a technical person to be able to use this software	I found the various functions in this software were well integrated	I thought there was too much inconsistency in this software	I would imagine that most people would learn to use this software very quickly.	I found the software very cumbersome to use.	I felt very confident using the software.	I needed to learn a lot of things before I could get going with this software	0.66666666666666663	0.58333333333333337	0.25	0.58333333333333337	0.33333333333333331	0.33333333333333331	0.25	0.58333333333333337	0.16666666666666666	0.75	Data Reporting/Other	I think that I would like to use this software frequently	I found the software unnecessarily complex	I thought the software was easy to use	I think that I would need the support of a technical person to be able to use this software	I found the various functions in this software were well integrated	I thought there was too much inconsistency in this software	I would imagine that most people would learn to use this software very quickly.	I found the software very cumbersome to use.	I felt very confident using the software.	I needed to learn a lot of things before I could get going with this software	1	0.75	0.5	0	0.25	0.25	0.25	0.5	0.5	0.5	
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