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[bookmark: _Toc128662716]Introduction
The use of software in healthcare has the potential to significantly improve patient outcomes. Electronic Health Records (EHRs) and other digital tools can help healthcare providers access and share patient information quickly and easily, leading to more accurate diagnosis and better treatment plans (Kansagara et al., 2018). Owens et al., (2018) strengthen this statement by adding that EHRs help providers keep track of patients’ medical histories, medications, and test results, which can prevent errors and improve communication between different providers. However, the security of data could potentially be at risk, and vulnerabilities within the system could result in a potential cyber-attack (Shi et al., 2020).
Accelerated following the COVID-19 pandemic is the application of telemedicine, which is another software that can increase efficiency for patients and healthcare professionals (Romanick-Schmiedl & Raghu, 2020). Telemedicine allows patients to receive medical care and advice remotely which is especially beneficial for people with mobility issues or living in rural areas. Furthermore, it can also help reduce the spread of infectious diseases and lower healthcare costs (Raza et al., 2019). However, evidence suggests that patients with acute health problems are best evaluated in a face-to-face environment, as this will enable the clinician to gain all relevant history from the patient. Furthermore, this is where the clinician–patient interaction bond will be formed, enabling trust and confidence (Romanick-Schmiedl & Raghu, 2020).
Additionally, machine learning (ML) can also improve patient outcomes. ML algorithms can be used to analyse large amounts of patient data, such as medical images and test results, to identify patterns and make predictions (Gulshan et al., 2016). This can help healthcare providers make more accurate diagnoses, plan treatments more effectively, and predict patient outcomes (Friedman et al., 2019). However, data quality issues that consist of inconsistent or missing data can result in a variance of data among data sources (Sáez et al., 2020).
Overall, software can play a vital role in improving patient outcomes by providing healthcare providers with the tools they need to make more informed decisions and provide better care. With advancements in technology, we will see more sophisticated tools that can analyse patient data, identify patterns, and make predictions (Litjens et al., 2017). This will enable healthcare providers to deliver more personalised, and effective care to patients, ultimately resulting in better health outcomes.
The author of this assignment will critically analyse the electronic patient care record (ePCR) software product that was adopted by the Welsh Ambulance Service Trust (WAST). The ePCR, is an electronic version implemented to replace the current traditional paper-based patient care record (PCR) that clinicians use to document patient information and treatment during an emergency medical call.
[bookmark: _Toc128662717]Service Context
WAST was established in 1998 and serves a population of over three million people and employs almost 3,500 people with approximately 70% of the workforce within Emergency Medical Services (EMS) (WAST, 2022).
Wales consists of not only urban but rural and remote areas which require a more dynamic approach to the way the WAST responds to patients’ varying needs. The EMS responds to emergency calls within the community that require some form of clinical triage and intervention.
The service strives to meet targets that are set by the Welsh Government (WG), these include financial constraints, Research and Development, and succession planning to include the Integrated Medium Term Plan (IMTP). The IMTP is a long-term strategic framework to move forward to deliver an excellent service and aim to ensure that patients receive the right advice and care in the right place at the right time, which is a continual cycle of striving to better the patient experience (WAST, 2022).
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WAST is on a journey of embracing digital technology to support the development of clinical delivery as an ambulance service within the wider National Health Service (NHS) Wales (WAST, 2020). One agreed and funded priority was to procure an electronic Patient Clinical Records (ePCR) solution. 
Paper-based patient care records have been in use in healthcare for many years. However, this traditional method of documentation has several weaknesses that can affect patient care, quality, and efficiency. Additionally, utilising the current paper-based PCR gave no assurance that it formed part of the patient’s individual health record (Harris & Robertson, 2018).
Implementing an electronic record would enhance patient safety by reducing errors and increasing information access (Shahnaz et al., 2019). This view is strengthened by Porter et al. (2018) who go on to say that electronic patient records are clinically safer and more robust to scrutiny than traditional paper records. 
Furthermore, the ePCR solution is designed to improve the efficiency and accuracy of patient care by allowing paramedics and other medical personnel to access and update patient information in real-time, using mobile devices (Dawson et al., 2013).
The author aims to conduct a root cause analysis of the weaknesses of paper-based patient care records, with a focus on WAST.
[bookmark: _Toc128662719]Root Cause Analysis
· Limited accessibility: One of the primary weaknesses of paper-based patient care records is limited accessibility. Since paper-based records are stored physically, healthcare professionals cannot access patient information quickly, especially in an emergency situation. As a result, patients may not receive timely and accurate treatment.
· Incomplete and illegible documentation: Another issue with paper-based patient care records is the potential for incomplete or illegible documentation. Since handwritten notes are often difficult to read, healthcare professionals may not be able to interpret critical information or may misinterpret it, leading to errors in treatment.
· Data security concerns: Paper-based patient care records are also vulnerable to data breaches and theft, as they can be easily lost or stolen. Additionally, healthcare providers must ensure that confidential patient information is adequately protected, which can be a challenge with paper-based records.
· Limited interoperability: The interoperability of paper-based patient care records is also limited, making it difficult to share patient information across different healthcare settings. As a result, patients may receive fragmented care, and healthcare professionals may not have access to the complete medical history of a patient.
· Inefficiency and wasted time: Finally, paper-based patient care records are often inefficient and can waste healthcare professionals' time. Documenting patient information manually is time-consuming, and it may take longer to locate specific patient information within a record.
In 2019, the Welsh Government (WG) approved a capital investment to fund the costs for the provision of the digital solution software. The project implementation and management of the solution was undertaken by a dedicated funded project team which had the following roles within the organisation:
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Figure 1. Core team for Project Implementation
At the end of the project life, the Trust will transition to the business-as-usual phase, where longer-term roles for the sustainable management of the solution and the contract will be required.
In 2018, WAST issued personal electronic devices (iPads) to each clinician. At the time this was considered ground breaking in the organisation’s approach to digital integration of a wider workforce. The introduction of the ePCR programme by WAST further strengthened the usage of these personal devices as each clinician had direct access to an individual copy of the application. By taking the approach of issuing the device prior to the inception of the ePCR application, WAST achieved an almost 85% uptake on initial application deployment.
This was achieved by users across a wide demographical base such as age, familiarity with technology to name but a couple. Borkovich et al., (2015) postulates that by allowing users time to acclimatise with the devices prior to the need to use the device for the actual intended purpose yields better overall adoption of the solution.
Prior to going live, in an attempt to further strengthen and streamline the deployment of the ePCR solution and to overcome any potential barriers, WAST created an user group of testers from across it’s entire clinical structure. It also created a group of ePCR champions whose role was to support and encourage the adoption and use of the application. To facilitate a smooth transition from paper to a digital medium it was decided to implement the solution in stages by each Health Board (HB). In November 2021, the first HB, which is the largest in Wales, Betsi Cadwaladr University (BCU) went live, with all Wales fully implemented by March 2022.
Following the implementation of the ePCR, the use of improved data and access to information to improve the quality of patient care enabled clinicians to access patient information prior to their arrival at the scene (Zorab et al., 2015). Therefore, the information enables them to attend with a better understanding of a patient’s medical history, and aid better informed clinical decisions when gathering and evaluating past and current medical problems. Additionally, having access to the medical history can improve their clinical skills by tracking care episodes, enabling live referrals and handovers, which in turn will improve both the care provided to patients and infection control measures (Fitzpatrick et al., 2022). Having access to this information will inevitably have a positive impact and improve clinical knowledge and the wellbeing of the clinical workforce. 
Accessing relevant clinical records enables patient history and previous encounters to inform patient-centered decision-making and utilisation of the most appropriate clinical pathways (Borkovich et al., 2015). Certain clinical referrals can be made through the system, therefore reducing the reliance on lengthy phone calls. WAST (2018) discuss in their Business Case document that prompts contained within the system will also encourage the completion of care bundles and improve compliance with Clinical Indicators. Across Wales, this supports the aim of providing care closer to home and reducing unnecessary conveyance to secondary care. 
Additionally, interfacing within the ePCR solution connects ambulance records to NHS Wales systems to make them available throughout the patient’s journey. This high-quality, timely data provides intelligent clinical information for NHS Wales to improve collective understanding of changing clinical demands to drive future service design and clinical performance (WAST, 2018). Increasing the value of clinical data to the Trust, NHS Wales, and the wider ecosystem also creates opportunities for research, clinical audit, and analysis to support public health strategy and improve patient outcomes.
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The FITT framework is a widely used model for understanding and managing the process of IT adoption within organisations, which describes and analyses the current fit between individual, task, and technology (Venkatesh et al., 2003). They further add that the framework can be used to evaluate the potential success of an IT solution before it is implemented and to identify the key factors that needed to be addressed to increase the chances of a successful adoption. 
In the context of WAST, the ePCR solution is a good example of IT adoption. The author of this assignment will analyse the success of the ePCR implementation within its clinical environment. The FITT framework will be used to demonstrate how the three fit dimensions interact between the attributes of the users, the attributes of the technology, and of the attributes of the clinical tasks and processes (Ammenwerth et al., 2006). 
Figure 2. The FITT Framework
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(Ammenwerth et al., 2006)

Below are examples of attributes that can affect the fit dimensions:
· Individual: knowledge and understanding of IT, motivation and interest they in the task to be completed, openness to new ways of working, team culture, organisational context, cooperation within a team, and politics within an organisation.
· Task: Organisation of the tasks to be completed, activities and their interdependence, and complexity of tasks.
· Technology: Stability and usability of a software or hardware, costs, functionality, available technical infrastructure, integration of hardware, availability of hardware in a certain clinical situation.
[bookmark: _Toc128662722]Fit between the individual and the technology
The ePCR solution is relatively straightforward to use from its intuitive design which made it more appealing and tractable for staff. As the ePCR is used at all incidents attended to by WAST clinicians, the high frequency of use increased the chances of a successful adoption (Venkatesh et al., 2003) and staff quickly become accustomed to using the new system. Additionally, as the solution is designed to be used on mobile devices it is always accessible to staff who are out in the field in differing circumstances. 
During the implementation phase, most clinicians were enthused about the introduction of the software and embraced the new electronic system. However, there were a number of clinicians who expressed negativity, this being due to the reluctance to change resulting in low compliance to the required mandatory training prior to the transition to the digital format. Through conversations with individuals, holding open workshops, and one-to-one training, it became evident that the biggest apprehension for the clinicians was due to their lack of knowledge and understanding of technology, and how to function and apply the application within their daily working practice. Correlating this information was both necessary and vital in identifying the main cause of the reluctance, it became evident of the requirement to tailor some aspects of the training objectives to provide further guidance and support, therefore resulting in greater user confidence and trust in utilising the application.
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The ePCR solution has the potential to significantly improve the efficiency and accuracy of patient care (Dawson et al., 2013), who also go on to state that providing real-time access to patient information, will enable clinicians to make more informed decisions and provide better care to patients. 
Clinicians reported that the availability to access the patient’s relevant clinical records would improve their clinical decision-making, with the use of appropriate clinical pathways improving the patient experience and treatment. Furthermore, the ePCR solution provides accurate and accessible data on Safeguarding referrals, resolved Hypoglycaemia, Falls, and Epilepsy referrals, and the Diagnosis of Death that is sent to the associated Coroner. 
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For clinicians to be engaged and motivated in the task, they must trust the change in working practice. Trust is an important factor in the adoption of any IT solution (Venkatesh et al., 2003), and the ePCR solution is no exception. Staff need to have confidence and trust that the system is reliable and provides accurate data (Venkatesh et al., 2003). Additionally, staff needs to trust that the solution will not place any patients at risk (Venkatesh et al., 2003). 
In order to build user trust in the ePCR solution, WAST provided training and support and conducted thorough testing before the system was implemented. Clinicians’ use and understanding of the application was applied by utilising the available test mode, additionally, learning was further consolidated by completing e-learning modules documented on their individual electronic staff record. This also enabled the project team to monitor compliance with individual training.
To evaluate the FITT framework in the context of the ePCR solution, quantitative and qualitative methods were used to gather data, consisting of a combination of personal experiences, interviews with ePCR super users and clinicians, and observations of practice. Personal experiences included the project team’s own use of the ePCR solution as clinicians in WAST. The conducted interviews provided valuable insights into the perception and experiences of users, whilst observations of practice allowed the gathering of information regarding how the ePCR solution is utilised in real-world settings. 
Based on the FITT framework, evaluating the findings showed some common features and trends, along with differing opinions of IT adoption between individual clinicians.
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The initial searches of the literature were used as extensively as possible to try and identify relevant literature, which was undertaken using multiple specific keywords to base the research on Google Scholar, one being ‘electronic patient clinical record’. To ensure studies were relevant and not outdated the search criteria were narrowed to a time frame set to 10 years with anything written from 2013 onwards and published in English. However, the search produced a vast number of studies, indicative of the need to further narrow the search criteria.
Another systematic review of the literature was performed by searching multiple databases, including Pubmed, Medline, and MIDRIS. Some of the search terms used were ‘acceptance of information technology’, ‘electronic patient clinical record’, ‘electronic pre-hospital medical records’, and ‘FITT framework’. Further sub-headings and synonyms were added to the populated search results along with utilising the Boolean operators (AND, OR, NOT or AND NOT) to combine and exclude keywords and to increase the specifics of the search.
As stated, the search results populated vast numbers of studies which would be impossible to read fully. Therefore, reading the title and abstract of the studies determined their suitability or relevance to the identified problem which would then necessitate reading the full article.
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With the project ending on 31st March 2023, it was important to capture users’ feedback to further evaluate the solution 12 months post-implementation. All WAST clinicians were asked to participate in an anonymous evaluation survey, which was disseminated by means of a Microsoft Forms digital format. The survey also contained a free text field to capture any subsequent feedback. Clinicians were advised that submitting their feedback provided consent for the project team to analyse and evaluate the populated data. Further personal experiences of the project team, informal interviews with colleagues, and observations of practice enabled the team to respond, act and implement any required change. Additionally, the accumulated data formed part of the End Project Report which will be used to report how the project performed against the Project Plan. Furthermore, the report allows for the passing of any lessons which would be applied to future WAST projects. This is where unfinished work, product modifications, and ongoing risks would be included to support the roles supporting the product following the closure of the project.
Clinicians reported that following the implementation of the ePCR solution, they have been provided access to previous calls responded to by WAST, which was valuable as these enabled clinicians to gain a more in-depth understanding of any past medical issues and detailed treatment with interventions provided. Furthermore, having access to the patient’s General Practitioner (GP) medical notes has enhanced the clinician’s decision-making, enabling them to provide the best possible treatment and care to their patient (Dixon, 2020).
Analysing the data identified obvious themes which was mainly attributed to the dimensions of the FITT framework. It was evident that the relationship between users, tasks, and technology remained to be challenging for some clinicians, these still being influenced by user acceptance to change, lack of understanding, and fear of technology where further training and support were provided. However, with these clinicians now being the minority, there was a noted improvement that provided positive feedback on the solution as opposed to the negativity which was expressed at the implementation stage.
Feedback from clinicians’ experience has indicated that the individual core components that makeup the FITT, do not necessarily lend themselves to a seamless adoption of the FITT framework, which therefore results in it being viewed as being an unpredictable system. This is primarily due to the instability of the feedback loop, which is contributed to by deliberate human interventions and external factors (Tsiknakis & Kouroubali, 2009). Furthermore, they state that due to these interventions and factors, the management of fit around the life cycle of an IT system becomes constant and complex in its use. 
Interestingly, an unintentional emerging theme from the survey data demonstrated that there was one vital dimension related to WAST missing from the existing FITT framework, namely the environment.
The environment is often perceived to be a linear concept, however, it is far more multidimensional with each individuals perception of the environment unique to them. In this context users reported that the sustained pressures or working conditions along with pressures within society at large are having an impact on their willingness to adopt new solutions or new concepts in their working lives. Therefore, indicating that the introduction of the ePCR application could have hampered the project’s success in the absence of the fit of the user and the environment.
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Utilising the FITT framework has enabled the author to critically analyse how the implementation of the ePCR solution has provided WAST clinicians with the software for the required task which enables them to treat their patient’s clinical needs at the point of care.
Despite the FITT framework’s popularity, there are some limitations that should be considered when used to evaluate the potential success of an IT solution. It is worth noting that the FITT framework used in this study adhered to the standard methodology, however local variations and modifications were necessary due to environmental factors experienced by EMS clinicians.
Consideration of the pre-hospital environment clinicians work within is paramount. Most incidents attended to by WAST are not within a controlled environment, and even if an adequate fit between the users, tasks, and technology was achieved, additional factors relating to the environment can affect the use of the technology (Prgomet et al., 2019), who therefore proposed the FITTE framework to explain the relationship between individuals, tasks, technology, and the environment (Prgomet et al., 2019). 
Jensen et al. (2021) indicated that dealing with acute severe life-threatening situations can influence a delay in the recording of patient details into the ePCR. However, they go on to state that vital signs are always documented in some form. Writing clinical observations on gloves can be a useful tool in certain situations during a medical emergency. It’s a convenient way to quickly record observations which allows real-time documentation of important information that is easily accessible and visible, which is particularly important when there is a need for quick decision-making and the sharing of information with other clinicians (Pilerot & Soderholm, 2019). However, there are limitations, that can lead to incomplete and unclear notes which may be difficult to interpret later, environmental factors can also be a factor resulting in ink smudging or fading in wet conditions. Furthermore, recording data in this format doesn’t meet with necessary General Data Protection Regulation (GDPR) (Pilerot & Soderholm, 2019), which is the toughest privacy and security law in the world. In conclusion, these practices should be limited to the extreme circumstances of having no access to the ePCR due to environmental conditions (Tatar et al., 2020).
Due to the above accumulative factors, the delay of formal recording is evident that the ePCR could not be a stand-alone product in communicating a pre-alert with the Emergency Department (ED) (Jensen et al., 2021). The priority at this point is the patient, with a need to communicate essential information fast, which subsequently results in the WAST clinician being distracted from treating the patient by having direct telephone communication with ED clinicians.
Additionally, the location of the incident must be considered. WAST attends to patients that reside in rural and remote areas of Wales where wireless connection can be problematic or in some cases non-existent, which will inevitably delay the communication process with the receiving ED, with information being passed later when the connection is regained (Jensen et al., 2021).
The author of this assignment believes that the FITT dimension environment cannot be ignored, as discussed, the FITTE framework would better fit the emergency services to ensure interaction between all related attributes. This is further strengthened by Porter et al., (2015) who stipulate that because of wider system pressures, handover delays are forever increasing. Subsequently, this results in clinicians being held outside the Emergency Department (ED) for several hours, and clinicians become frustrated with the delays resulting in resource inefficiencies to respond to patients in the community (Kingswell et al., 2017). Additionally, ongoing extended delays result in clinicians not being provided with sufficient breaks during their shifts, which inevitably further increased already heightened stress levels.
The low morale of clinicians is deemed to be a contributing factor in the use and resistance to changes in technology (Singh, A.P. and Dangmei, J., 2016). Operational challenges and working conditions, predominantly hospital handover delays, can have a detrimental effect and impact staff morale which in turn can influence the clinician’s use of technology and not utilising it to its full potential. Furthermore, clinicians may be less focused and distracted which can lead to errors, which will inevitably compromise patient safety and care.
Additionally, clinicians are at risk of burnout which will lead to decreased motivation and job satisfaction, inevitably resulting in decreased productivity. Overall, low morale can have a significant impact on how clinicians use technology in their work. Addressing issues related to morale and job satisfaction can be an important step in improving the effective use of technology in healthcare.
Given these limitations, it is important to consider alternative approaches when evaluating the potential success of an IT solution. An alternative that could be used is the Technology Acceptance Model (TAM) (Davis, 1989), which focuses on the cognitive and affective factors that influence the acceptance and use of an IT solution. TAM suggests that the perceived usefulness and perceived ease of use on IT solution are the key factors that determine their acceptance and use.
Another approach is the Diffusion of Innovations theory (Rogers, 2010), which focuses on the factors that influence the spread of innovation within a social system. This theory suggests that the rate of adoption of an innovation is influenced by its relative advantage, compatibility, complexity, trialability, and observability.
The Cultural-Historical Activity Theory (CHAT) (Engeström, 1999) highlights the importance of the context and the role of the individual in the adoption of an IT solution. CHAT stresses the importance of understanding how the social and historical context shapes the way people interact with technology and how it can be used to improve their working practices.
While the FITT framework is a useful model for understanding and managing the process of IT adoption, it has several limitations. Alternative approaches such as the TAM, Diffusion of Innovations theory, and CHAT (Engeström, Y., & Miettinen, R., 1999) can provide a more comprehensive understanding of the factors that influence the adoption of an IT solution. Therefore, it is important to consider these alternative approaches when evaluating the potential success of an IT solution.
In conclusion, the ePCR solution for WAST is a good example of an IT adoption that can be evaluated using the FITT framework (Venkatesh et al., 2003). By addressing the key factors of individual, task, and technology, the WAST can increase the chances of the successful adoption of this important new system (Dawson et al., 2013). However, as documented above, an adaption of the framework is necessary to fully understand and explore barriers to the adoption of the ePCR solution. 
The introduction of the ePCR solution has strengthened the application of seamless integrated care for our EMS clinicians. With the sole aim being of improving patient outcomes, amalgamating traditional patient assessment methods and technology, provides clinicians access to guidelines and procedures that enable them to carry out their role effectively. This results in both an enhanced end-user experience and an overall increase in patient satisfaction.
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