Introduction
Through this essay, a current software product that has been adopted will be critically analysed. As part of the critical analysis of the software product identified, the essay will critically evaluate the functionality, benefits, and limitations. 
The software product that will be critically analysed is the digital system called Welsh Nursing Care Record. The critical analysis will focus on the initial pilot of the Welsh Nursing Care Record which involved digital nursing documentation under the title of ABMU Electronic Integrated Nursing Assessment. James and Thomas (2018) identified that this would include the current version at the time of the pilot of the Integrated Nursing Assessment in use within Abertawe Bro Morgannwg University Health Board (ABMUHB), 178 care plans covering different care domains and six core risk assessments. The pilot was run on one adult inpatient ward within Neath Port Talbot Hospital between the 23rd of April and the 4th of May 2018, involving ten members of nursing staff.
As part of the Welsh Government Prudent Healthcare Strategy in 2016, the digitisation of nursing documentation project was established. The project was set up to also ensure that there were appropriate arrangements to support and oversee project delivery which was identified as a key weakness in informatic systems in the NHS in Wales by the Wales Audit Office (2018). 
The Welsh Nursing Care Record system has been created as part of this project to support the digitalisation of nursing documentation, records, and assessments within adult inpatient wards. The project was supported by representatives from each health board across Wales alongside NHS Wales Informatics Service. At the start of the project, they surveyed the nursing workforce across Wales and identified that prior to the implementation of a potential digital system the current ways of working for nurses were all paper based. The paper-based way of working led to poor documentation compliance, repetitive questions, manual auditing, duplication of work and was found to be time consuming. NHS Wales Informatics Service helped process the idea of new digital ways of working into a fully functioning and working system from January 2018. This was achieved through initially researching the issue with the aims of identifying best practice, identifying benefits and barriers, analysing existing documentation and surveying nurses who were identified as the target end user of the software product. Following the idea being researched, a proposal was drawn up to ensure an adequate structure was set up to support the development and delivery of the solution. They then moved on to addressing the problem by ensuring funding was available for the project, setting up the project team including nursing informatic leads and looking at the equipment required to host the digital system when developed. The methodology of the system involved multidisciplinary working, workshops to develop All Wales standardised documentation while ensuring this was primarily led by nurses to ensure it was a nurse driven design. This led to the outcomes for the project being determined to ensure the system’s success or failure can be measured in a structured way. The outcomes they identified was for the system to generate reports automatically, improve record keeping, document once, provide nurses with more time spent at the bedside instead of on documentation, and streamlining documentation used by nurses. 
The purpose of this software product being developed can be summarised as an electronic health record system. The Welsh Nursing Care record has been developed with the purpose of digitisation of nursing documents and patient risk assessments ensuring improved documentation and improved quality of assessments undertaken. The improvement in quality of assessment ensures better patient outcomes as the historical risk assessments can be used to assess for trends in improvement or deterioration quicker and eliminates misfiling or misinterpretation which happens with paper documentation. 

Methods
There are multiple frameworks that can be used to critically analyse a current software product that has been adopted. The technology acceptance model (TAM) developed by Davis (1989) looks more at user behaviour and why they adopt or reject systems. It looks at perception of system design features in terms of usefulness and ease of use and then the users’ attitude towards using the system. 
Another model used is Task-Technology fit model (TTF) by Goodhue and Thompson (1995). This model looks more at the fit rather than user behaviour as shown in Davis model. This model looks at the task, technology and individual and whether the task and technology fit alongside the technology and individual fitting. They also focus on the task required to be completed by the user and ensure that the technology fits the tasks.  
The Health Information Technology Reference-based Evaluation Framework (HITREF) has been widely used to critically evaluate electronic health record system in particular nursing electronic health record systems. HITREF has been described by Sockolow et al. (2011) as a tool to support decision making on evaluation measures. The framework identifies principles to evaluate against and how it can be measured. However, with this approach it only focuses on the evaluation measures and does not consider the multiple elements associated with analysis of a current software product.
The FITT framework developed by Ammenwerth, Iller and Mahler (2006) looks at the fit between individuals, task, and technology (FITT). This ensures that any software product developed utilises a middle out change approach. This is because the FITT framework ensures the proposed software product fits in a triangle approach. The triangle approach ensures that when developing the software there is a fit between each of the following elements:
- the individual and task
- the task and technology
- technology and the individual
This means equity of input on the system to ensure the end product fits all needs. The FITT framework is an ideal tool to use when critically analysing any health and care related systems. This is due to the systems having multiple inputs and approaches from different contributors. These contributors cover a variety of roles with one group of these being users themselves. Also, the FITT framework looks at ensuring the individual is involved in the triangular approach which ensures that unlike in the TTF model that not just the task and technology are considered. 
The Welsh Nursing Care Record can be defined by using the FITT framework as follows:
User – The user of the system will be nursing staff with the majority of users being registered nursing staff working in ward settings in hospital environment in secondary and tertiary care. There will also be health care support workers involved with the pilot project. However, due to the restriction of their role, they will complete all areas of the assessment except medication and care planning documentation. 
Technology – The technology used is the ABMU Electronic Integrated Nursing Assessment which forms part of the Welsh Nursing Care Record. This is an electronic data capture system allowing data being documented currently on a paper format to be captured instead in a digital format. The user will be familiar with the data entry requirements as it has mapped like for like with the existing paper document.  The technology will also cover the electronic devices used to support the documentation of this information. 
Task – The task can be identified as the user entering data into the system. This data covers different data items from patient demographics, completing assessments and generating patient specific care plans.
The data collected to structure this critical analysis has been collated from multiple sources. ABMUHB created a pilot evaluation document on the ABMU Electronic Integrated Nursing Assessment which was written by James and Thomas (2018). Within this document they identified the approach that was outlined for the pilot study to take and then data collection in the post-pilot period. The data collected included user case studies, baseline timings and ABMU Electronic Integrated Nursing Assessment statistics. Data on this pilot study was also reported as part of Digital Health and Care Wales e-nursing newsletter. These newsletters also were a source of information explaining the background of the wider project and the purpose of the pilots including how they linked in to the wider national project to potential future users of the system. 
As part of the wider pilot period across Wales, a pre-pilot survey was sent to all potential users of the system. This survey looked at identifying users computer literacy skills. This was in the form of a series of questions asking them to rate themselves and their confidence on different systems. This included using computers and mobile devices in their day-to-day life such as banking, using social media and booking holidays. A clinical viewpoint was also obtained on their ability to use existing systems within the clinical environment and their ability to use desktop applications and internet browsers. This data collected was utilised at a local level to identify the support and training needed for staff to utilise the system to its full potential and to remove computer literacy as a barrier as much as possible. 
As part of the critical analysis of the ABMU Electronic Integrated Nursing Assessment, literature searches were undertaken. The focus of the literature searches was on electronic nurse documentation, electronic health information systems and digital documentation in health. The literature search looked for any title containing any of the following key words: electronic nurse documentation, electronic health information system, digital health documentation, electronic health records and digital healthcare. The results were restricted to include any articles from the 1st of January 2016 to the current day and written in the language of English. This produced 7624 results which led to the search being refined to only articles from 1st of January 2019. This led to a reduction in results to 3035. I then removed the search filters of digital healthcare and electronic health records to help focus the results on digital documentation which led to a further reduction of results to a total of 129.  The literature found will be used further through this essay as part of the results and discussion element if the literature is deemed appropriate to the statement being made. 

Results and Discussion
We will now look through the results by summarising data collected as part of this critical analysis. The pilot evaluation document by James and Thomas (2018) collated results from the pilot period of the ABMU Electronic Integrated Nursing Assessment. A national survey prior to a wider pilot period across multiple health boards within Wales was also sent to nursing staff. The survey was sent out with the aim of identifying the ICT training needs of the nursing workforce across Wales. There was a total of 158 respondents within ABMUHB who identified as working within secondary care which means they can be potential end users of the ABMU Electronic Integrated Nursing Assessment. This survey showed that the nursing workforce are familiar with using desktop computers, laptops, or tablets either at home or at work.  A total of 121 respondents identified they use a desktop PC at home or work, 102 respondents identified they use a laptop at home or work and 104 respondents identified they use a tablet at home or work. This can be seen in the table below and equates to 76.6% of respondents being familiar with using a desktop PC, 64.6% of respondents being familiar with using a laptop and 65.8% of respondents being familiar with using a tablet.




Figure 1: Use of ICT Devices by Nursing workforce within ABMU

The pre-implementation survey highlighted ICT devices that the end users were familiar with through use at home or in work ensuring the pilot period deployed the software product on similar devices. The end user being familiar with the devices being used as a part of an electronic information system is key to any system implementation as identified by Farzandipur, Jeddi and Azimi (2016). They identified the ability to use the device an electronic information system is implemented on is the main human factor which can affect the success of an implementation.
The FITT framework will be used to support the discussion of the results and summary and we will step through how it has been applied. 
Nursing Staff and Tasks
When completing the ABMU Electronic Integrated Nursing Assessment, the nursing staff were able to use work areas around the ward to complete and review assessments. The main types of tasks undertaken when completing the ABMU Electronic Integrated Nursing Assessment included documenting outcomes from an assessment undertaken, reviewing previous assessments undertaken, reviewing care plans and outcomes to ensure they are patient specific and accessing and reviewing patient demographics including next of kin / 1st contact details. When the nursing staff are performing tasks, they will complete any new assessments at the patient bedside. This allows them to document the information in real time and not retrospectively. When the tasks involve reviewing or updating information, this predominantly took place at workspaces and desks around the ward. 
The current task of documentation in a paper format took an average of 28 minutes to complete. The introduction of the ABMU Electronic Integrated Nursing Assessment showed that the relation between the nursing staff and the task improved. This is due to the average completion time reducing to 20 minutes leading to a time saving per assessment of 8 minutes. The baseline completion time of paper documentation is 28 minutes. However, 7 out of 36 assessments undertaken within the ABMU Electronic Integrated Nursing Assessment took longer than this baseline. This equates to 19.4% of all assessments. This can be attributed to the user’s computer literacy skills and their confidence using the software product. As can be seen below in Figure 2, the more assessments undertaken on the ABMU Electronic Integrated Nursing Assessment software product the lower the time taken to complete. This can be attributed again to user confidence as they use the system more and become more familiar with it. 
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Figure 2: ABMU Electronic Integrated Nursing Assessments Completion by Staff Nurses in Comparison with Baseline Average Time to complete current paper version.

This however was based on 36 electronic assessments completed by staff nurses and would need to be scaled up to other areas and specialties to ensure this is an accurate time saving. 
Two case studies were performed at the end of the pilot period looking at the data collected and using the results from the post-pilot user survey. User A is a healthcare support worker in the age bracket of 25 to 34 years old. They described their level of computer literacy as being very computer literate. They also identified they used mobile devices such as iPhones and iPads regularly. User A completed 14 ABMU Electronic Integrated nursing assessments during the pilot period. As their role is a health care support worker, they completed all sections with the exception of medications and care plans. A fit between the user and the technology can be identified from the completion time taken. The users first assessment took 27 minutes to complete which dropped by approximately 75% to 7 minutes by their 14th assessment undertaken. 
User B is a staff nurse in the age bracket of between 55 and 64 years. They described themselves as having little computer literacy and also do not identify as a regular user of mobile devices. They do use computers inside work but do not use them outside of work. As part of the results, it was identified that they completed 8 different ABMU Electronic Integrated Nursing Assessments during the pilot period. The task fitted with the user as the time taken to complete the ABMU Electronic Integrated Nursing Assessment dropped from 40 minutes on their first assessment down to 12 minutes for their 8th assessment. 
Tasks and Technology
As part of the pilot study, devices were procured with the intention that these would only be used for nursing staff documenting as part of the ABMU Electronic Integrated Nursing Assessment. As the devices were procured for a specific role, the minimum specification to ensure the tasks could be completed was achieved. A standard iPad with robust hard case and built-in Bluetooth keyboard were used to allow the tasks to be completed as easily as possible. As electronic signatures were required to be captured, a stylus pen was associated with each iPad device. This therefore shows that the full process of tasks likely to be performed was planned and worked through. They ensured that technology was user friendly to ensure that it did not create an obstacle or barrier to adoption thus ensuring a successful implementation of the pilot. Desktop PCs were used to review and update some information throughout the pilot period, but the iPad devices were used predominantly and as a preferred user device. 
However, during the pilot period one of the mobile devices lost connectivity to the keyboard. Although it was only one device, it meant the user could not complete the task they were about to start and had to come back later to complete it once connectivity between the mobile device and keyboard had been re-established. As the user had not been trained or had any guidance on what to do during this situation it has identified the potential for the task and technology to not fit. When further implementations of the system are rolled out, it should be a key consideration that if Bluetooth keyboards or any additional kit are used to support the user with the task on the mobile device, training and guidance should be provided. This will ensure the user can try to resolve the issue and complete their task in a timely manner. 
The technology implemented supported the ease of use to complete the task. Prior to the pilot study commencing staff were asked to complete a survey to identify a baseline of how current paper processes support completion of the tasks. It was identified that 2 out of 9 respondents neither agreed or disagreed that the current paper practice was easy to read and looked professional. A further 3 out of 9 respondents selected either disagree or neither agreed nor disagreed that the current paper practice contain the information recorded from their assessment. This can be shown below in Figure 4. 
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Figure 4 – Pre-Pilot Staff Experience of Paper Practices

The follow up survey after the pilot period showed the technology fitted the task being undertaken. As seen below in Figure 5, all respondents found the ABMU Electronic Integrated Nursing Assessments was easy to read, looks professional and contains the information recorded from their assessment. This also shows a reduction of 100% of any responses which were negative or indifferent as found with current paper process for the same task. 
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Figure 5 – Post Pilot Staff Experience of Practices utilising the ABMU Electronic Integrated Nursing Assessment

Nursing Staff and Technology
Prior to the pilot being commenced, staff nurses and healthcare support workers were surveyed to obtain their views on current paper practices. It was identified that the staff found the current paper integrated nursing assessments were time consuming and occasionally were misplaced and information lost. However, they found the paper practice was simple, accessible and information was clear. This survey was repeated after the pilot had finished and the users still found the ABMU Electronic Integrated Nursing Assessment was simple to use and accurate. This shows that the electronic system ensured a fit between nursing staff and technology which allows improved success rates in adoption of new systems. As part of the survey staff were asked if the current practice (paper v electronic record) enables them to edit patient information accurately. Pre-pilot survey found that 33% either agreed or strongly agreed that the paper practice enabled them to edit patient information accurately. This increased to 77% when asked the same question post-pilot of the ABMU Electronic Integrated Nursing Assessment. Also, it was noted that there were no negative responses (disagree or strongly disagree) for this question. 
Although most assessments were carried out on iPads, some ward PCs were used to access, edit, and update information. This was identified and was included in the post-pilot survey to support further implementations and ensure the best devices were utilised to support the technology. It was identified that it is more user friendly and easier to retrieve and open the ABMU Electronic Integrated Nursing Assessment on a mobile device such as an iPad than a traditional ward PC. 
The pre-pilot survey identified that 48% of respondents provided neutral or negative responses when asked if the current paper documents enabled them to edit patient information accurately. Also, 48% of respondents again provided neutral or negative responses when asked if the current paper documents enable them to create a new patient document which also include the patient demographics. The technology clearly fits the nursing staff as when asked the same question again after the pilot period there was no negative or neutral responses. Also, there was an increase in strong positive responses. When asked if the ABMU Electronic Integrated Nursing Assessments enables them to edit patient information accurately, 71.4% strongly agreed up from 11.1% of respondents when asked prior to pilot. When asked if the ABMU Electronic Integrated Nursing Assessments enables them to create a new patient document, which also include the patient demographics, 71.4% strongly agreed up from 0% of respondents when asked as part of the pre-pilot survey. 
As the software product introduces the use of electronic devices, two questions were asked only in the post-pilot period due to not being relevant in the pre-pilot survey. As seen below in Figure 6, all respondents either strongly agreed or agreed that it was easy to retrieve and open the ABMU Electronic Integrated Nursing Assessment on a mobile device such as an iPad. However, when asked the same question related to ease of use on a ward PC, 37.5% responded with neutral responses of neither agreeing nor disagreeing with the statement. This shows that the technology suits the nursing staff more when using mobile devices such as iPads rather than desktop computers. It also shows that prior to the pilot there was consideration of device choice and suitability to the users needs. As part of future implementations, it is key to consider the device the user will use. If a mobile device such as an iPad is used this would have implications on the design of the solution and appearance due to potentially having a smaller screen size than desktop ward computers.
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Figure 6 – Ease of Use of ABMU Electronic Integrated Nursing Assessment on Mobile Device and Ward PC


Other factors affecting FITT
As the ABMU Electronic Integrated Nursing Assessment was a pilot project, no business continuity model was developed. This meant that everything documented electronically was duplicated in a paper copy in case any technical issues were to occur. Also, due to the duplication it was decided that the paper documentation would be the master document for the duration of the pilot. Due to this, any results obtained would need a wider pilot period with business continuity procedures in place to understand whether there is a true fit when applying the FITT framework. Although the results obtained can be used to identify any benefit realisation, the lessons learnt, and data obtained can only lead to improvements in the ABMU Electronic Integrated Nursing Assessment. As has been identified previously, it has been demonstrated that there is a good fit between each of the nursing staff, technology, and tasks.
As mentioned above, paper documentation was maintained in parallel with the ABMU Electronic Integrated Nursing Assessment. A power outage occurred during the pilot period which highlighted that a business continuity model needs to be developed before any further pilots are undertaken. This will then mean that nursing staff will only need to document once on the ABMU Electronic Integrated Nursing Assessment and not duplicate the information on a paper document.
Infection control procedures can be an issue in particular with the fit between nursing staff and tasks and nursing staff and technology. However, this was overcome prior to the pilot starting by ensuring the local infection control team were involved. The technology used and the hard case for the iPads ensured that they can be cleaned regularly using appropriate sanitisation products. This means if any patient was being isolated due to infection control guidance, the nurse can still complete the assessments in real time and not have to walk back and forth to document the information. 
Prgomet et al. (2019) looked at health information technologies in use across two wards. They used the FITT framework to compile their review and found that even though there may be a fit between technology, task, and the user there is still factors relating to the environment which affected technology use. They proposed that by extending the FITT framework to become the FITTE framework, reviews of digital systems can look at the environment that the technology is being deployed to and identify factors that may contribute to the success or failure of a system implementation. This means that although it may be clear that there is an equal fit between the user, technology, and task the failure may be caused by the environment the technology is deployed in to. When future software products are being reviewed, FITTE could be a better framework to use to evaluate any environmental factors that could affect the successfulness of the implementation. 
Although the above critical analysis of an existing software product used the FITT framework, this was a suitable framework to support the analysis. This is due to the small size of the pilot project with limited influence from extrinsic factors related to the environment. However, as the project is scaled up to more wards and hospitals FITTE would prove more beneficial for future critical analysis.

Conclusion 
From this critical analysis it was identified that prior to implementation of a digital system, a survey to identify the users computer literacy was sent out. This enabled better engagement with the end user who was more accepting of a change to ways of working. It also ensured training delivered was bespoke to the users needs and those who needed more support working with a digital system were able to receive it.  A pre-implementation computer literacy questionnaire for the end users could become a part of best practice to support and ensure a successful implementation of digital systems. This will also ensure the technology is suitable for the users and the tasks they perform. 
As part of the design of the system, currently established paper documents were used as a basis for the development of the digital documents. This is a key principle for the design of digital systems as this ensures the workflow is familiar to the end user. However, it is key to review the paper documents first to ensure they are current and follow best practice and that the benefits of digitising the document will still be achieved.
The critical analysis of the ABMU Electronic Integrated Nursing Assessment highlighted that paper-based documents were being used alongside the digital documents. It is however important to note that this was a pilot project and when the system is further developed, paper documents will not be used alongside the system. It is key for any other future software design or implementation that a business continuity solution is considered to ensure the system is truly a digital system and not a hybrid of paper and digital. When future digital systems are fully digital and not a hybrid mix, the user will engage more and be more accepting of the change. 
Therefore, the above essay methodically works through a critical analysis of a current software product. The software product analysis covered a pilot study element of the Welsh Nursing Care Record within ABMUHB – the ABMU Electronic Integrated Nursing Assessment. It has been clearly reviewed with the use of the FITT framework to identify how it has met the needs of the user, technology and tasks ensuring each fits with each other.  
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