Demonstrate a systematic understanding and knowledge of the concepts, methods and technological components of a digital technology in a defined service context and evaluate critically its functionality, benefits and limitations. – Alex Lewis – 2110654

Within the health care setting, the impact of technology has increased significantly as it is being used across all sectors and all departments. There is a need for digital software projects in order to support the function of the health care system effectively and efficiently ensuring patient safety is paramount. The environment in which this proposed software product is to be implemented, is in a hospital setting base located in South Wales where health care professionals use throughout they day to day regime, a digitalised software product known as the Welsh Clinical Portal. This product is to help with collecting data from test results and reports and then utilising them to provide patient care, treatment and discharge. Methods will be highlighted and evaluated to what allows the software product to function sufficiently, what benefits the software product and what limitations the software product has. 

Introduction 

In 2011, the first iteration of the Welsh Clinical portal (WCP) was created with a vision of bringing together patient health care information into one common user interface as described by Digital Health Care and Wales (2021). Within the Digital health and social care strategy for Wales (2015) it stated Welsh Clinical Portal allows health professionals within a variety of health provisions to view information from a range of sources through a dedicated web service. Digital Health Care and Wales (2021) describes how the software product streamlines the processes needed to support care, centred on the patient, including ordering tests, monitoring results and test reports, creating and viewing electronic documents
(e.g. referrals and discharge summaries), and enabling pharmacists to maintain more accurate medications records. Also explained by Digital Health Care and Wales (2021), the Welsh Clinical Portal is a software product that requires one simple log on by clinicians with a number or sources available. These sources include test results, scan reports and their images, previous clinical notes and letters, medication records and previous discharge summaries. The Welsh Clinical Portal, which is system that shares, delivers and displays patient information and provides up to date results from a variety of sources enabling clinicians being able to access accurate patient records as and when required from any computer that supports the software. 
It pulls together key information from the many systems used by hospitals, allowing the clinician to view a patient’s record in one place and use a common system to perform various tasks e.g. requesting tests, reviewing results, reading reports, inspecting previous referrals and discharge letters or creating a discharge advice letter (Ofcom 2015).
A statistic from the Digital Health Care and Wales (2021), The Welsh Clinical Portal currently hosts over 18 million and counting care documents spanning GP referrals, emergency department attendances, outpatient clinics, operation notes and investigation reports as well as over 108 million pathology test results. By 2016, the aim was for Welsh Clinical Portal to be extended to provide a shared view of individuals’ digitally-held care record, accessible across the boundaries of organisations and care settings, viewable whenever and wherever it is needed to support safe, effective care (Ofcom 2015). 

Mann (2007) who was head of clinical design of the Welsh Clinical portal software product, had approval of the functional components of Welsh Portal version releases. His aim was for Welsh Clinical Portal to provide clinical staff with access to information services, including patient information, which will ultimately create a virtual electronic health record for the patient. The design approach he undertook was ‘user-centred’ approach through workshops with front line clinical staff in NHS organisations across Wales. It is stated in the report by Mann (2007), the portal was developed and built by an IHC and NHS collaborative with the occasional external expertise. The project was managed using industry standard agile development techniques that facilitated rapid iterative development.
Mann (2007) explained there were 5 volumes of the portal known as the development increments. These were based on an understanding of how challenges needed to be tackled, whilst significant additional benefits occurred every six months. This increment consisted of; views of record and test requesting, clinical documents/communications, detailed clinical assessments, e prescribing and care planning and care pathways. 

An example of how the Welsh Clinical Portal is utilised to provide optimal care to patients include; within a hospital located in South Wales, health care professionals use the Welch Clinical Portal continuously. It is the main software product that clinicians rely on in order to obtain optimal care for patients through the use of test results. It has the ability to provide clinicians with real time results such as a patient attending hospital setting with a presenting complaint of shoulder tip pain and left iliac fossa pain which is known as left lower abdominal pain whilst in the early stages of pregnancy. An Ectopic pregnancy needs to be ruled out as it could be life threatening and these presenting complaints are typical of an ectopic pregnancy. Tests are requested such as an ultrasound scan of the pelvis and blood tests to check the patient’s hormone levels. These are done as soon as the patient presents herself to the hospital and the results of the ultrasound are reported on in real time and shown up on the Welsh Clinical Portal immediately. The blood tests once obtained from the patient can be done under a matter of emergency if required. This then allows the results to be imported and reported on within an hour, sometimes even less. The information of these results will determine the meaning and reason of the presenting complaint of the patient and what treatment is required. Whether the patient requires conservative management, medical treatment or in worse case scenario, whether the patient requires urgent surgical intervention as a live ectopic pregnancy can be fatal for the patient if it was to erupt. 
Another example of how the Welsh Clinical Portal provides adequate information to health professionals consists of; as with the ongoing demands of patients with COVID-19 and the increasing bed shortage situation that majority of hospitals are suffering. A swab test can take from several hours to several days to be reported on however a test for COVID-19 can be analysed and results reported on within 2 hours. This is very efficient as it allows health care professionals to ensure patients are being looked after with the right care in the right area. Allowing the safety of patients and other service users to be paramount that if a positive test is obtained, the correct care pathway is followed.

Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

There are a variety of implementation models that can be used to analyse barriers and facilitators that occur during implementation. The Fit between Individuals, Task, and Technology (FITT) framework as defined and developed by Ammenwerth et al (2006), The FITT framework is based on the idea that Information Technology (IT) adoption in a clinical environment depends on the optimal fit or interaction between the attributes of three fit dimensions: the individual users, the technology, and the clinical tasks and processes. A specific strength of the FITT framework explained by Schnall et al (2012) is its focus on the interaction between the user and the task. It is devised to help analyse the factors that influence the success or failure of information technology implementation in a health care setting.
A breakdown of the meaning of the FITT framework consists of; an individual representing a single user or a user group. The task comprises all working processes and tasks that need to be completed. Technology includes the interaction of the various tools needed to accomplish a given task. Organisational aspects are included either as part of the individual dimension or part of the task dimension. As issues related to information technology support of professionals’ workflows are the most frequently reported failure factors of eHealth interventions (Granja et al 2018).
A summarisation concludes the FITT framework being useful to analyse implementation barriers and facilitators in different case studies. However, self-management eHealth services are novel for patients and health care professionals and require complex changes in clinical care (Ciere et al 2019).
As explained previously by Schnall et al (2012) that the specific strength of the FITT framework is the focus on the interaction between the user and the task, in relation to the software product of the Welch Clinical Portal the interaction between the task and the individual needs to be paramount as the clinician depends on the task to be completed effectively in order to provide optimal care. The success or failure of information technology then influences whether the results are accessible or not. 
A breakdown of the FITT framework being applied to the software product of the Welsh Clinical Portal consists of; An individual representing the health care professionals and the patients who are requiring and receiving treatment.
The task is the working process of what needs to be carried out and completed. The organisation and task complexity of what needs to be done, in this case to take the blood or perform a scan and the performance of what needs to be obtained. 
Finally the technology is the interaction of what is needed for the task to be accomplished. It is the functionality of the software product importing the results for the health care professional and the usability and complexity to gain the results in order to monitor the patients progress and to provide the correct treatment such as certain medication, further tests and investigations or to refer on to another professional.
[bookmark: _GoBack]Furthermore the information technology adoption with regards to the three FITT dimensions and how it is adopted in a clinical environment and the work flow of the intervention. How often does the Welch Clinical Portal face failures through technological difficulty and how does it affect the care provided to patients.
If there is fault through technical error then the laboratory is open 24/7 so if its blood results required then you can receive them via telephone. If blood tests or swabs are required to be sent to the laboratory for analyse then a paper copy can be used in order for the test to not be delayed and still carried out. If a report is required and the software technology side has failed then as its usually real time, the area who have imported the report would also be available to contact via telephone in order to gain results. 


Alternative approaches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

In comparison to another framework model, the Consolidated Framework for Implementation Research (CFIR) differs in its addition of the interaction aspect of the FITT framework. The CFIR proposes that the characteristics of individuals and interventions influence implementation, while the FITT framework reflects the interactions between the characteristics of individuals and technical interventions. According to the FITT framework, the influence of technological interventions also depends on the individuals’ motivation, knowledge, and training (Damschroder et al 2009). This variety of implementation model wouldn’t be very suitable to analyse barriers of the Welsh Clinical Portal as the CFIR looks more in depth at the individuals rather that the technology being utilised. 
Grol & Wemsing (2004) explain, in the original FITT framework, the organization is mentioned as one of the attributes of the individual level. However, previous research shows that in complex implementation projects, there are also higher-level contextual factors, such as the health care system, the social climate, and economic and political issues, those are important to consider (Chaudoir et al 2011).
Delone (1992) originally developed as an information success model for management information systems (IS) which was used to describe the effects of Information Technology (IT) on the user which is currently known as the individual impact and the overall organisation depends on the use and the user satisfaction. Both these aspects depend on the quality of the information technology system.
Davis (1993) then created the Technology Acceptance Model (TAM) which analysed why users adopt or reject a system as it defines the constructs ‘perceived ease of use’ and ‘perceived usefulness’ in order to predict attitude towards using and actual system use. 
Goodhue (1995) later devised the task-technology-fit model (TTF) which involved taking into account not only technology and user, but to also consider the complexity of the clinical tasks which have to be supported by an IT system. The individual abilities, technology characteristics and task requirements are the three factors that Goodhue examined. It has been argued through Goodhue et al  (2000) and Goodhue & Thompson (1995) that TFF is the extent to which technology functionality matches task requirements and individual abilities. Another argument is that user evaluation is a sufficient surrogate of TTF and that it is appropriate for both mandatory and voluntary used IT system. 
The previous framework models did not represent sociotechnical interactions and have been referred to as linear and over-simplistic. The FITT framework can represent each fit as optimal, sufficient or insufficient or however the individual wants too. It also has the ability to draw upon qualitative or quantitative assessment or both. 
One framework that is considered beneficial in regards to implementation the software product discussed; Welsh Clinical Portal is the FITTE framework, which is the FITT framework with Environment added on to the finish. Callen et al (2008) highlights the importance of examining environmental factors and then suggested the requirement for an extension to the current FITT framework. The domains of the FITT framework; individual, tasks and technology were deemed critical in assessing, however Pawson et al (2005) & Callen et al (2008) expressed it was factors within the environment that influenced the optimal use of technology. Pawson et al (2005) state that presently, the FITT framework enmeshes factors related to the environment (or context) of a setting as an intrinsic part of the user attribute. Yet, context is recognised to be a critically important factor affecting the use of technology (Callen et al 2008). 
The FITTE framework is beneficial to be applied with the Welsh Clinical Portal software product, as the environment is a major factor that determines the flow of the technology functionally being used to the task being carried out. Within the environment dimension of the framework, the rhythm of the wards are being monitored and can cause effect, the presence of available staff who are able to access the software and who are able to import results and the presence of the multitude of tests that may be carried out when peak times occur. All of which manipulated the use of technology. 

The health and care profession are particularly complex and messy domains therefore a framework is needed as software projects are known to fail without one as software design is not always user centred as it struggles to accommodate multiple user perspectives.
Software design and implementation also often fail to recognize sociotechnical implications.

Data collection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Data was collected through interviewing a variety of health professionals who use Welsh Clinical Portal on a regular basis. It was also useful as the feedback was received from a variety of health care professionals working within the healthcare setting. These participants ranged from healthcare assistants, to consultant level therefore it provided a range of participants who were using the digital software product; The Welsh Clinical Portal This variety allowed the data to be from health care professionals who are just able to access WCP to look up results, to health care professionals who can input the results to the system and to health care professionals who can use the service to complete further care plans and to continue ongoing treatment for patients.

Literature search . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

In regards to looking for literature on Welsh Clinical Portal there was very minimal results. Information was mainly located from gov.wales website and digital health care in Wales and from personal experiences and opinions of health professionals who worked within the hospital setting. Even though there were very minimal available journals and articles that discussed the use of Welsh Clinical Portal within a healthcare setting. The results didn’t evaluate the function of the software product in a hospital setting to an extent of useful it was to clinicians through gaining results and monitoring past results in order to provide a seamless approach to patients care. Or how health care professionals felt whether it was beneficial to support patients with their care and treatment.

Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Results were collected from personal experience and from informal discussions with colleagues who were all deemed as health professionals who are within the healthcare setting. All of the health care professionals that provided the data on the use of the software product all use the Welsh Clinical software on a daily basis. Health professionals who participated included healthcare support workers, nurses, nurse practitioners, doctors, sonographers, pharmacists and clinicians from haematology and biochemistry. A variety of health professionals as clearly just stated were used to show the diversity of what the software product has to offer. This included a variation of the skills staff had whilst using the Welsh Clinical Portal, the knowledge of the software product and the understanding of how to read and interrupt results.  There was a range of ability as some staff shared there were only able look up results, others shared they had the ability to look up results and request tests on the software as well as documenting in clinical notes and providing discharge summaries. Then some staff shared how they are unable to request tests but are able to import results or import and change medication details on the system. All of these health professionals play a vital part in the care of a patient and their journey through being examined, monitored and provided with necessary treatment.

In regards to quantitative analysis, Welsh Clinical Portal is being used successfully by majority of healthcare professionals. Its purpose is being utilised providing accurate and real time results enabling care and treatment is provided efficiently. The quantitative data was analysed using descriptive statistics to calculate frequencies of the collected variables, including: tasks conducted by healthcare professionals who use Welsh Clinical Portal; devices used to conduct tasks; and locations in which tasks were conducted such as what departments within the hospital or if varied sites were involved
The qualitative themes that emerged from discussion with health care professionals consisted of how helpful it was to have all results available on one application through one simple log in. how real time results enabled the right care to be provided to patients when required, especially during an emergency. The qualitative data derived from informal interviews and then notes were analysed for common themes such as whether they felt the software product was beneficial with helping with patients care, particularly regarding the factors affecting the use of the software and its different features. FITT as explained above was applied in order to assess the relationships between users, tasks, and technology. 

Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

The use of the Welsh Clinical Portal within healthcare has improved the standard of care to a great amount as it allows real time results being received for health care professionals to diagnose and treat patients and their health effectively. It allows patients details and health information to all be in one place to provide a seamless approach to diagnosis and treatment plan. It is live and up to date with some results being able to be reported on in minutes, which in an emergency helps with ensuring and enabling quick optimal care is being provided. The software product itself holds so much information that you are able to see previous tests done in order to be able to compare and monitor patients progress, also having the ability to see a patients baseline. 

Klocker et al (2015) state it is also undisputable that all sectors of industry, commerce and civil society are increasingly using information technology to collect, store, and process information, yet all health information technology systems affect patients as explained by Ahern et al (2006). Savage et al (2010) expands this by explaining how some applications, such as decision support systems, do this in a very direct way; others such as computerised physician order entry or electronic prescribing do so by being a key part of the clinical process; but even scheduling systems and recall systems have patient effects through being tools which are depended upon to organise care, and which if malfunctioning or incorrectly operated will deprive patients of intended clinical interventions Through such errors harm can be caused to patients, even up to death, as has been documented.
It is now an anomaly that health information technology systems do not have to submit to the standards of science, evidence, and probity expected of all other health sciences and technologies. Not only are there the risks of direct harm, but even safe but inefficient or ineffective systems are detrimental to patients by diverting resources, or by adding to the burdens of clinicians (Catwell & Sheikh 2009).
The introduction of change is desirable if this is known to be a positive move, and in simpler settings the decision maker and the user will each be able to assess the problem, the proposed solution, and the intended benefit, and be able to assess reasonably confidently that risks will be controlled and benefits achieved. However, as computing became more powerful this made health informatics more challenging. In 1995 François Grémy was one of the first to point out that the computer in clinical systems was now becoming a ‘black box’ whose contents and thus whose functioning the clinician could not know in detail, and thus whose effects he or she could not know. Grémy therefore argued the need for evaluation of this new construct of informatics applications, and for this to be by class of complexity of application, which would require not just health technology assessment skills but also human and psychological sciences, and social science (Cresswell et al 2013).
Limitations
As indicated by Prgomet et al (2019), with any observational research there is a possibility of introducing the Hawthorne effect, where participants modify their behaviour in the presence of the researcher. It will continue to be a mystery, whether participants change their behaviour and don’t provide truthful answers when examining and discussing the benefits of a computer software that they use daily. Consideration needs to be given to all the given factors that may result in affect the software products use as technology can significantly impact the efficiency and effectiveness of clinical work practices, both in intended and unintended ways. In particular, it is important to identify the environmental nuances that may affect the ideal fit of computing devices. 
The study itself had a number of shortcomings that had to be considered when interpreting the results. The voluntary nature of the participation in a sample of colleagues who were using the Welch Clinical Portal software on a regular basis was targeted at  a medium sized hospital and where the participants represented a rather homogeneous group. The number of participants was less than ten therefore a very small sample size, however Albert (2013) explains a study of eight to ten participants can provide meaningful results. Rather than the number one importance of a participation sample being the number of participants, it is more important to look more closely at the adequacy of the sample, the data quality and the variability of relevant experiences.
Gathering the results from the participants through interviews and informal conversations which involved discussing the Welsh clinical portal software, its uses, its pros and cons and using personal experience gained a lot of information however further data collection would provide better results therefore in regards to improvement, data collection would be expanded.
Obviously there were a range of benefits from the use of the Welsh clinical Portal consisted of patients receiving their test results quickly and effectively in order for care and treatment to be commenced. The medication records were updated regularly were deemed to be very efficient which caused less error when it came to discharging a patient as their medication record was up to date. The discharge reports had mixed views but this was more down to the fact that some doctors were efficient and others weren’t. factors of this included staff shortages mainly and also a lack of time to commit with the follow up care of patients electronically.
As the software product is digital, the risk of the portal being hacked poses a threat and also if the IT resource is down this proves to cause complications for the results of tests to be imported for staff to see.
Another disadvantage is not all healthcare professionals have access to Welsh Clinical Portal such as community-based hospital/trusts. Therefore when referrals are required, some healthcare professionals are unable to access the results and reports. There are a variety of referrals that are required for patients who live outside of Wales and also referrals coming into the hospital such as doctors’ surgeries, clinics and community based District Nurses/Midwives. Many of these struggle with access as their trust does not support this software product.
 
Conclusion   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

To conclude the software product; Welsh Clinical Portal is used to support a function of tests and results, helps to provide optimal real live care to patients requiring treatment. It helps to provide seamless care to patients from the on set of patients arriving into a health care setting, monitoring their presenting complaint, ensuring correct treatment is provided and ensuring a patients discharge summary is completed to show the patients journey. Also storing the information as a baseline or for healthcare professionals to look back on and monitor patient’s care.
Future development and research would need to include patient satisfaction on how their treatment and care was received through the timely manner of tests being taken and the results being reported on. Did the use of healthcare professionals using the software product of Welsh clinical portal save their health conditions with providing treatment or was there a delay and something needs to be implemented to ensure a more seamless effective care regime.

Furthermore, implementation of the software product to expand so more healthcare professionals have access to Welsh Clinical Product in order for patients information, care and treatment plan to be accessible to more professionals. This would enable a more seamless care to the patients with a holistic approach being able to be adapted ensuring optimal care is achieved. 
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