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INTRODUCTION
This report will try to demonstrate a systematic understanding and knowledge of a digital system currently being used within the local health board. To aid this process the report will look to discuss the functionality, benefits and limitations  using an IT adoption framework and a standardised questionnaire.  
The digital system went live in a number of Welsh health boards and trusts and went through a number of processes, which included nurses, individual specialist, clinicians, multi-disciplinary  teams and patient groups across Wales to map out what nurses needed and wanted from a digital solution. A minimum data set was agreed, which was the adult in-patient assessment form and key risk assessments, these are the main forms that are completed by nurses when patients are admitted to a ward.  Thereby, enabling nurse to complete real time documentation, in line with national guidance (Welsh Government, 2021).
The key elements for systems to be effective is application programming interfaces (API’s) in conjunction with  fast healthcare Interoperability resources (HL7® FHIR®). That is,  by developing standards that will assist and define, how healthcare information such as, clinical and administrative data should be exchanged between different computer systems regardless of how data is stored within the systems. It should be monitored (for performance and usage), secure and available to those who need to have access to the documents for the benefits of the patient receiving care (The Office of the National Coordinator (ONC), 2019; Professional Record Standards Body(PRSB), 2018; Government UK, 2021;  DHCW,2021; Digital Health Ecosystem Wales (DHEW. 2022). Therefore improving workflow, teamworking by introducing a usable digital system to provide seamless care to the patients.

In comparison, Digital Health Wales (2020) states that interoperability standards are a key components to opening up NHS Wales architecture. Thereby, making the way we interact with our systems more consistent and standardised can improve information standards and quality of information within our systems used across the NHS. This is supported by the Welsh Government(2019) digital architecture review that by implementing open standards will allow greater interoperability between health and care organisations. This is also reverberated in “A Healthier Wales” (Welsh Government, 2021).

Government UK (2021)  guidance states that defining the user’s needs assists with the development off the programme. Digital Health and Care Wales (DHCW) is part of the NHS Wales family and is playing an important role in the way health and care services are being delivered. Currently they are working with the NHS Wales to replace paper documents that  nurses currently use with  digital alternatives. The project has involved nurses and multidisciplinary team members across every NHS board/trust in Wales for three years to standardise the forms to create the new digital processes. In addition a clinical lead as been employed within the health boards to lead the introduction of the new digital documents. The digital nursing system means that nurses can complete in-patient assessments and risk  assessments at the bedside on portable laptops/iPad  devices (DHCW,2021a).
The  Welsh Nursing Care Record (WNCR), is seen as a national digital solution, which has been designed by nurses for nurses, with the aim of standardising and digitalising nursing documentation in Wales. The WNCR is currently integrated with the Welsh Patient Administration System (WPAS) and the Welsh Clinical Portal (WCP). The WPAS system stores patient’s ID’s and pulls this information through to the WNCR  demographic’s section for the admission process to begin. The WCP  is a system that shares, delivers and displays patients information to clinicians so they have up to date information. So when the patients assessment is closed, the nursing record of that patient is then uploaded to the WCP and healthcare professionals can collaborate and access vital information regarding the patient for continuing care, which  can be used by the multidisciplinary team to improve communication and continuity of care. The benefits of going digital are, no more looking for a paper records, legibility of documentation, information can be shared across systems, reducing duplication, easy view of completed and up to date documentation and will provide analytics and information to improve care delivery (Digital Health & Care Wales (DHCW,2021a). 
The WNCR Vision (DHCW, 2021b):
“Nurses, midwives and multi-professional team members are confident and competent with using the WNCR. They utilise the data from the WNCR to drive improvements and learning across organisations in Health and Care in Wales, improving patient outcomes and experiences. Patients receive seamless care and patients and staff can move across services in Wales using the single WNCR system.”

The motivation for this vision and project came about by understanding the needs of the nurses across Wales. Research showed that the paper based forms that were being used by nurses were time consuming and complex and too most extent not often fully completed (Welsh Government, 2021). Healthcare Inspectorate Wales (2015) completed an annual review from 2014-2015 and supported the need for audit and improvement of current nursing tools, such as the documentation system. The WNCR team consists of an informatics lead nurse and clinical nurse specialist, project manager as well as ICT (information and communication technology) specialists.
Prior to the implementation of the WNCR the wards had been previously been given paper documentation, such as the adult in-patient assessment (AIA) and risk assessment booklet (nutrition, continence, manual handling, falls risk, Purpose T (skin evaluation) and pain assessment), to follow with the work being completed regarding standardisation of documentation, which was supported by a variety of health care professionals in line with government strategies and governance. Training was provided for this documentation to ensure continuity and user benefits of the digital system being introduced to the users. However, some paper  based documents were to be continued as they were not currently being introduced with this current implementation of the WNCR. A supplementary booklet was designed to aid this and input given by the nursing leads on the hospital wards. Additionally, all patients nursing notes were to be commenced on the WNCR on implementation of the digital system and paper documentation was to be discontinued. Discussion took place with the lead nurses regarding admitting patients from WPAS, due to the integration that was required between the systems. Information and training was provided by the WPAS team to support the WNCR implementation. 

However, liaising with lead nurses and the  WPAS team has been difficult and sorting out access to the demographics has been considerably challenging. Some engagement has been forthcoming from the ward managers, but  ownership of this is  an ongoing process and uptake to sort out staff training by the ward managers via emails and face to face, still remains difficult and will continue to evolve throughout the implementation of the WNCR . 
The WNCR has been introduced to   two community hospital, and  2 palliative care units, one was based in the community hospital and one was based in an acute hospital.  The wards were  care of the elderly and rehabilitation. All wards were given a variety of digital mobile equipment, such as I pads and laptops on carts. Furthermore, the user would be able to use their current ward based equipment (desktops, I gels), which are situated around the ward. Comms were advertised via the intranet, twitter and flyers were put up around the hospital sites to ensure that the user would have access to training resources and contacts. Drop in sessions and  face to face training sessions were provided  by the  WNCR  team to the wards, to build relationships with the users. Training was provided prior to the implementation of the WNCR to the go live wards and on implementation of the system. Focus workgroups were aligned at each of the hospitals to engage with managers to meet their needs and to ensure implementation of the WNCR went smoothly within the community hospitals and palliative care units. 

METHODS
From the introduction we can see that the  implementation of the digital WNCR came about through a number of government strategies and the need for better real time documentation. There are frameworks used to evaluate  IT adoption that are discussed in the nursing literature such as, TAM (Technology acceptance model, Davis,1993), TTF (Task-Technology-Fit model, Goodhue,1995) and  the Information success model (Delone, 1992). However, these frameworks did not include interaction between user and the task, which was indicated for this report.
In comparison, Ammenwerth et. al. (2006) study developed the FITT (Fit between Individuals, Task and Technology) framework (Figure 1). This was based on the concept that IT adoption in a clinical environment depends on the fit between the attributes of the individual user, technology and clinical tasks of the processes. Such as computer anxiety, motivation, usability, functionality, performance, organisation and task complexity. In  Prgomet et, al. (2019) study  the FITT framework was used, but adapted with  environment (FITTE - optimal adoptions and use of Technology depends on the fit between individuals, tasks, technology and environment) (Figure 2). This was because their study highlighted, workflow issues, space limitations and charging facilities that affected the  users potential use of the digital systems. Digital solutions are increasing in the NHS and successful implementation is crucial to ensure quality, safety, efficiency to ensure seamless care is provided for the patient (Dendere et.al., 2021).

Figure 1 - FITT between Individuals, Task and Technology (FITT) Framework (Ammenwerth et. al., 2005)
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Figure 2 - FITTE Optimal Adoption and Use of Technology Depends on the Fit between Individuals, Tasks, Technology and Environment (Prgomet, et. al., 2019).
[image: Figure 1 – FITTE Framework: Optimal Adoption and Use of Technology Depends on the Fit between Individuals, Tasks, Technology and Environment.]

Therefore, to evaluate the current implementation of the WNCR we will discuss the FITT framework (Ammenwerth et, al. 2006) (Figure 1) and how it can be applied in an adult in-patient setting, with the adaption of Prgomet, et. al.(2019) study, which suggested adding in the environment  (Figure 2). Alongside a system usability scale (SUS) (Figure 3). This will gather  qualitative and quantitative  data from the user and provide an insight  into how the implementation of the   digital WNCR is progressing. The system usability scale (SUS) (Figure 3) was developed by Brooke (1996,) .  There have been some variations added by researchers over the years. Such as, wording of the questions, percentile ranking, grades, adjectives, NPS  (net promoter score) categories and raw SUS scores (Bangor et. al. 2009; Lewis, 2018, Sauro, 2018). For the purpose of this report Brookes original scale will be used. 
Bangor et al (2009) and Lewis (2018) states that this is the most widely used standardised questionnaire use for assessment of perceived usability. The benefits of using a SUS is that it can easily be used to administer the questionnaire  to the participants, can be used on small sample sizes with reliable results and is consider valid, where by it can differentiate between usable and unusable systems (Usability.gov, 2020; Sauro, J., 2011). 

Figure 3 - System Usability Scale (SUS, Brooke, 1996)
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[bookmark: _Hlk97817418]The WNCR has been introduced to   two community hospital and  2 palliative care units, one was based in the community hospital and one was based in an acute hospital. An acute hospital will be going live shortly. However this will not be included at this time, as all data as not been collected, which may bias the to validity for this report.  
The wards  on the community hospitals, were  care of the elderly, rehabilitation and palliative care. All wards were given a variety of digital mobile equipment, such as I pads and laptops on carts. Furthermore, the user would be able to use their current ward based equipment(desktops, I gels), which are  situated around the ward. 
Comms were advertised via the intranet, twitter and flyers were put up around the hospital sites to ensure that the user would have access to training resources and contacts. Face to face training from  the WNCR  team was provided to build relationships with the users. Training was provided prior to the implementation of the WNCR to the go live wards and ongoing site presence was available, to support users Focus workgroups were aligned at each of the hospitals  and engagement with lead nurses to meet their needs and to ensure implementation of the WNCR went smoothly within the community hospitals and palliative care units. 
Data Collection
Observations, discussions with users, field notes were utilised to capture data of the users feelings towards the  adoption of the  new digital WNCR  system prior to go live in all the wards and after implementation . Data was collected on all 8 wards apart from the 2 palliative care units approxiameatley 6 months after implementation . There was poteinial of bias when capturing data on the palliative care wards,  as the patient numbers are much lower (8 beds), staffing levels, from personal experiences, enviromental factors and the differences of working, due to the patients that are admitted to the palliative care wards. An electronic survey, using the questions in  (Figure 3) was sent out to the ward managers of the 8 wards via an email.  They were also requested to forward the survey onto other health care professionals using the WNCR. An explanation of why the survey was required , data protection  and consent to take part was all part of the informed process. The total of surveys set out was 15 ward managers, over the 2 sites, so the sample size was small. However, there is no evidence within the nursing literature that when using SUS that the validity would be comprised. Out of the 15 surveys sent only 10 surveys were completed and returned by the users of the WNCR. Furthermore, after the surveys came back,   another email  was forwarded to the ward managers regarding the benefits and limitations of the WNCR. There were 5 questions in total.
1. What do you feel are the limitations of the WNCR digital system?
2. What do you consider are the benefits of the WNCR digital system?
3. If the WNCR digital system could be improved, what would you suggest?
4. What is your experiences of the WNCR digital system compared to the paper proces?
5. What do you prefer, paper or digial and why?
Unfortuantley, the reponse was poor and no replies were received. From persoal experience the wards, due to the pandemic were extremley busy and the time frame to complete these questions would have been much longer that completting the survey, which took approximatley 2 mins. Therefore the bases of my result will be mainly form my field notes, discussions and observations with staff, when assisting with the training of the WNCR and the reulsts of the SUS survey. In comparison, Bangor et al, (2009) study, they used an adjective scale, which is based on  adding a eleventh question and instead of the five  point likert scale (Figure 3) they use a 7 point linket scale, which goes from worst imaginable to best imaginable  (Figure 4) to determine a word or phrase that could be associated with a small range of SUS scores, which they suggest in their discussion that it is a useful tool to incoporate with the SUS score.
Figure 4 - The adjective rating scale added to the SUS
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The FITT  framework (figure 1) will be discussed using the three fit dimensions to evaluate the WNCR usability and functionality,  within the adult in-patient community hospital settings and the inclusion of   the environment FITTE framework  (Figure 2). 
Community Hospitals 1 and 2
In total there were 8 wards between the two community hospital, not including the palliative care units. They had a bed occupancy of 28 beds, on occasion due to pressures this could go up to 30. Staffing levels varied, due to covid -19 sickness. Some of the wards had several agency and bank staff to supplement the numbers. However, staffing levels were sometimes poor, which added to the pressures. Training and been commenced prior to the implementation with good up take of the user. There was good engagement from senior nurses and ward managers to support the implementation of the WNCR. Regular updates and meeting were arranged to ensure timeframes were met.

Fit between individuals and task:
This fit was complicated in the beginning. Most of the user’s stated they felt confident using the digital system to complete the admission process using the, AIA, risk assessments and nursing notes regarding patients care and management. They felt it was quicker than using the paper documentation.  However, on further audit, observation and discussions with user, it was noted that there was a lack of understanding regarding  paper documentation and the adoption of the digital documentation. Thereby, there were instances of paper persistence by users and instead of documenting the patients care in the in-patient digital note they would continue to document in the paper notes. This was problematic because this disrupted the seamless transition of care and duplication of records. When interviewing the user, it became apparent that they had not fully completed all the paper documentation. In statements they stated, ‘we have to complete all the boxes within the digital system, I normally leave them blank. ‘This coincides with the paper audits. Audits were undertaken for paper documentation prior to the implementation of the WNCR,  which had resulted in poor compliance of completed documentation. In comparison the audits 6 months after the implementation of the WNCR showed better compliance of the completed digital notes. 

[bookmark: _Hlk97741466]Some other problems were identified, being some concerns regarding completing the demographics section in the AIA. It was noted that some users had not been trained on the WPAS system, which was required for ADT’s (admissions, discharges, and transfers) and this caused some problems with patient lists on the WNCR. This was more of a training issue, which had been long standing prior to the implementation of the WNCR. Consequently, patients would not be admitted on the WNCR for the admission process to commence. The discharge section posed some problems. Users would not close an assessment if a patient had been discharged or had passed away. This meant that the patients assessment would not be upload from the WNCR to the WCP for accessibility for other health care professionals. This was a functionally issue and users did request a change to the digital system to add an icon to ensure that this task could be addressed and monitored for assessments to be closed.

Fit between individuals and technology: 
[bookmark: _Hlk97627648]The fit was mildly problematic in the beginning. Most of the users were motivated to work with the new system. Surveys, observations and discussions with users showed some initial problems with, IT skills, connections, log in and passwords. Reports were generated weekly for the ward managers and showed users were using the digital system to complete the AIA, risk assessments and in-patient notes, which appeared to show high levels of user acceptance. Some of the concerns of the users were when completing risk assessments, there were no measure in place for time lines for them  to be re-assessed. This appeared problematic for the staff, due to workflow and timelines. A record of change was requested to address this functionality issue.

Fit between task and technology:
In the beginning the  fit was uncomplicated, there were a number of devices that users could use. Some users preferred the desktops and other the iPad. They had mobile devices for bedside care or static devices if preferred. The carts had variable heights, so users could adjust to the situation of the environment. However, as more multi-disciplinary team healthcare professionals used the system, it was noted that the system did not have a multiuser functionality, which made the fit difficult when multiple users wanted to view the same patient. A record for change was requested to address this problem.

Other Factors affecting fit: Environment
This was a little problematic. There were space limitations for positioning and plugging in the desktop carts around the ward areas. This led them not be plugged in and consequently, drop of the internet and some users struggled with reconnecting the desktop to the WIFI. On occasions there were low battery issues with the iPads and users would loose the information prior to saving the document. This did  partially resolve with education and discussions with the ward managers and users. Additionally, ICT were involved to look at the connection problems and address any  net work infrastructure, issues that required re-modelling to ensure appropriated WIFI requirements to support the WNCR.

Summarising  the three fit dimensions   (Figure 1,individual, task, technology) and  the extended environment  fit (Figure 2), had some problematic areas, which needed addressing for a more optimal fit. 
Firstly the fit between the  individual and the task need some interventions to ensure  a more optimal fit. Re-training and education was given to improve digital system workflow. With discussions with the ward manager, in-patient note documentation was  transcribed with a note to state that the patients nursing notes were transitioning over to a digital system and this was no longer to be used for in-patient note documentation. Additionally paper copies of the in-patient note were filed away to prevent further recurrence of paper persistence . However, just to add if there was a system outage, plans were in place for paper copies to be accessed for short term use. This would be an area for assessment, further into the project to ensure IT adoption of the process of business continuity and engagement by users of this process. However, this will not be addressed within this functionally report as this focus is on the admission process not business continuity at this stage of implementation. 

Secondly, there was the issue of the demographics and ADT’s. To address this problem, discussions took place with the ward mangers, members of the WNCR team, and the WPAS team. This was a slightly larger problem, due to staff training, ownership of ward managers and the WPAS team, due to staff shortages and excess  numbers of staff  to train. To assist with this the WNCR team built a relationship with the WPAS team and  sent comms to ward, managers to address these issues and address training needs of staff. This is a long standing issue within the health board and while most of the users have had some training, the uptake of using the WPAS system for ADT’s is poor. 

Bangor et al (2009) describe this as a loop back system, due to external factors. From observation and discussions users seem not find the fit of the WPAS system user friendly, with the added pressure of workload that also influences their decision  to reject, using the system. With this in mind plans are in place to assist with training, provide flow charts for ease of use and work with the WPAS team to improve ADT uptake, which will make a better fit to the WNCR but also to other digital systems to improve workflow and seamless care to ensure the multi-disciplinary team as up to date information regarding the patient.

Thirdly discharge, this was a smaller problem. Adding a functionally icon improved closure of assessments. Ward managers and users on checking the system at a glance  could see if any assessments on the tab needed to be closed. Additionally the weekly reports highlighted any areas to be addressed on the digital record for individual patients. Therefore increasing the fit between the induvial and task.

Fit between the individuals and technology  Functionality interventions  were implemented to the fit ,  to the risk assessments to alert users of when they are due. Further functionally for risk assessments is ongoing.  Through observations and discussions, users seemed happy with this intervention  to the system, increasing the fit.
Fit between task and technology: Interventions increased the fit. No further invention was required.
Environmental  fit was partly resolved. Ongoing assessment and funding will address space limitations. Space saving areas will be more prominent with the reduction of paper documentation and will allow areas to declutter and make room for IT docking stations and ease of charging. Discussions with ward managers and lead informatics are ongoing to address some of these issues to ensure areas are fitted appropriately with the right digital spaces to improve this fit.

RESULTS
On analysis of the FITT/FITTE frameworks the fit between Individuals, Task, Technology and Environment  identified issues  between the  fit of the user and the system. The range was between small and large. Most of the issues were addressed through interventions to improve the fit, while others were from external factors that  identified a more problematic fit. These were considered to be somewhat of a  static fit  and described as loop-back system (Figure 5). In this case, what we do as an organisation can either improve or deteriorate  the fit. By this means, the framework can influence and balance to the fit to have optimal fit to allow easy system adoption (Ammenwerth et, al. 2009).

Figure 5 - Planning, directing and assessment of the fit. While the fit can be managed by deliberate active interventions (e.g.by IT management), continuous external factors may influence it too.
[image: Figure 5]


Overall, the fit  can be described as acceptable. This is based on the observations, discussions with staff and the interventions that were put in place to improve the fit. While there is some acknowledgment  of some planning and interventions, which is shown in Figure 5, the system is easy to use, which can be stated from personal experiences and observations of the users adoption to the system.
 In comparison, the Sus is composed of a  five point scale, ranging from strongly disagree to strongly agree (Figure 3). The SUS scores have a range between 0-100 (Brooke, 1996). Scoring the system in slightly complicated, due to the alternating theme of even and odd numbers  and the different scoring systems (Figure 6).Therefore, a SUS score calculator was used to generate the SUS scores (Cunningham, S., 2020). This score calculation  is based on the processes originally devised by John Brooke (1996) and in addition translates the scores into grades (A,B,C,D,F), which is an approximation of the adjectives specified by the work of Bangor, et. al., 2009). Within this score calculation it states a total score of more that 68 is considered above average (Sauro, 2011).
Table 1 and Figure 6, show some interesting scores. Additionally, the low scores suggest that some of the issues regarding the fit with the WNCR have been identified with the users from the questionnaire.  Sauro (2018) states that there are three classes of  NPS, promoters, passives and detractors. Table 1  provides the graphics in  Figure 6, which depicts that 1-6 show acceptance, 7-8 show marginal acceptance and 9-10, no acceptance. 
Although this sample is small,  it as provided some interesting results. The mean score of 82.2 shows wider acceptance of the user. But when broken down it shows to some extent lesser acceptance. From my observations and discussions with the user, the high score was unexpected. Therefore, a bigger uptake of the survey may have yielded different variances on the scoring. However, a score of 68 is considered to be above averaged according to  Sauro (2011), which may be a more accurate finding with a bigger sample of the population, which would be from personal experience of the observations of the users.



Table 1
	Sample Size
	SUS Scores
	Grade
	Adjective

	1
	100
	A
	Best Imaginable

	2
	100
	A
	Best Imaginable

	3
	100
	A
	Best Imaginable

	4
	92.5
	A
	Best Imaginable

	5
	90
	B
	Excellent

	6
	80
	C
	Good

	7
	75
	C
	Good

	8
	67.5
	D
	OK

	9
	57.7
	F
	OK

	10
	57.5
	F
	OK


Total SUS score 820.2 = Mean SUS Score 82.2



Figure 6 -  Grades, adjectives, acceptability and NPS (net promoter scores) categories associated with raw SUS scores (Sauro, 2018).
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DISCUSSION
In this report we used  an IT adoptions system (FITT/FITTE) and a system usability scale (SUS) to align the fit between the individuals, task and technology. These frameworks and scales were used to analyse  the introduction of  new digital documentation, to look at standardisation, interoperability, usability and the continuity of care.
It has to be noted that when clinicans observe other clinicans there is a certain wariness that  auditing is taking place on what their practices may be.While, there is no evidence of this occuring and the users appeared to be vocal of their likes, dislikes, anxiety, fear of change, change of practice. The focus for this particular task was the fit of the digital system to the user, not the user and their quality of practice. This was communicated to the user on a number of occassions to minimise the risk of bias.  Prgomet et. al., (2019) indicates that  when conducting observational research there is a possiblity of the Hawthoure effect, this is when user modifes their behaviour in front of the researcher. From personal experiences and the relationship that was achieved from training the user, this needs to be at the forefont when conducting research, due to researcher bias. This is when personal beliefs influence the choice of the research question and methodolody (Smith and Noble, 2014). 
While the SUS score provided a result from this small user group, which gave a base line of the usability of the system. However, adding  the adjective rating to the survey, may have  been a better solution to providing more qantitative approach.  The five supplementary  questions would have been better placed at a later stage to continue to measure usability over a longer period of time, this would be benficial  to find out the stories of user’s acceptability of the system, interoprability and  fuctionallity  of the digital system and potentially would have given more insight into the benefits,limitations and experiences with the system.This may be one  of the limitations of the questionairre. Sauro (2018) states that  a meaningful measurement comes from comparing to something by adding the elventh questions may have  added more depth to the findings. Brookes (1996), SUS as been adapted and modified by many researchers to address and measure usabiliy of of many systems. Thereby, the questions could be applied at a later stage for some qualitative data analysis.  

In comparion, to make the SUS score meaningfull it should be compared to something. Sauro (2018) suggests there are five ways in which you can interpret your SUS score. Figure 6 summarises these approaches. However, due to the complicated scoring of the SUS and variations the SUS score was caluated using an online calculator, which supported the work of Brooke (1996)  and Sauro (2011) usability methods and  have been are well documented  for the assessment of perceived ussability (Lewis, 2018). Retropspectivley, while the results have yielded acceptabilbily of the system, the sample was small and may have not been inclusive to all users, therefore the results may have not given an accurate assessment of users IT adoption to the system. 


CONCLUSIONS
In conclusion ,there are still many variables that need to be addressed to confirm the result. Due consideration needs to be given   external factors that may affect the usability of the system, such as IT infrastructure, interoperability with other systems, training, education, environment. The FITT framework provided  a way of evaluating a system and provided interventions, which will help with planning and anticipate problems for future roll outs of the WNCR. This  will allow for better IT adoption strategies and to minimise the risk of failure and therefore enable a successful introduction of the WNCR, which as been supported by a plethora of literature within this report as well as government polices and guidelines.
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conducted that added an eleventh question to the SUS. However, instead of following the SUS -
format, a seven-point, adjective-anchored Likert scale was used to determine if a word or

phrase could be associated with a small range of SUS scores. A subjective image quality rating

scale (Bangor, 2000; Olacsi, 1998) was adapted, with the terms Marginal and Passable dropped

as being too similar to OK for the diverse user population that participate in our studies.

The phrasing of the prompt has three components. First, it preserves the overall wording from
the original rating scale. Second, it uses the term user-friendliness because it is a widely known
synonym for the concept of usability. Finally, the term product is used consistently with our
version of the SUS. Figure 2 shows the adjective rating scale.

11. Overall, I would rate the user-friendliness of this product as:
[u] [u] a a

8] o =]
Worst Awful Poor oK Good Excellent Best
Imaginable Imaginable

Figure 2. The adjective rating scale added to the SUS.

Procedure

The adjective rating scale statement was added at the bottom of the same page as the SUS and
participants filled it out immediately after they gave their SUS ratings. The SUS with the added
adjective scale was administered to 964 participants. It was used in the same wide range of
studies as the SUS data reported by Bangor, Kortum, and Miller (2008), including all of the user
interface modalities, across a wide age range (Mean=40.4, SD=13.9, Range: 18-81 years) and
an approximately equal balance of gender (Female=474, Male=490). The modified SUS was
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used in all studies in which we would have normally administered the SUS during this data -
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