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Introduction

In 2019 a report was carried out of a review of the maternity services in Cwm Taf health board, which is located in South Wales. It was recognised that inadequate data was provided within their failures. It was found, the Health Board were in some cases incomplete and the assessors were subsequently given conflicting information on the data during interviews. This made an accurate assessment against national standards impossible to complete (Evans et al 2019). One of the recommendations found within the report by Royal College of Obstetricians and Gynaecologists (RCOG) was to improve data collection and the accuracy of data used to monitor clinical practice (Evans et al 2019). 
Due to failings around data that has been expressed, it was felt that this highlighted the need for an adequate digital system within the NHS trust to be implemented. Health professionals within the health board continually express their feelings how when gaining patients details and providing treatment that they cant always access all the information required. There have always been concerns due to patients travelling across different hospital sites within the same health board or even when accessing different health boards, that their care is being documented on a paper trail. This then causes difficulty when clinicians need to provide care, as they are unable to see what previous clinicians has documented regarding the patient, as the paper notes maybe at a different location or they aren’t scanned into the digital system. This is time consuming to retrieve the clinical documents and therefore delaying patients’ care and treatment and putting their safety at risk. The re-informed digital strategy solution would consist of an application devised to hold all of patients’ details and clinical information digitally. This would enable all relevant information such as patients’ details, clinical information, decision-making, delivery and communication can be shared allowing health professionals to access the details and continuing with providing ongoing patient care.
Currently hospitals have multiple technology systems that provide patient information, data, test results and clinical documents as well as paper documents. Ideally all of these could be combined into one digital application. In hindsight this would improve workflow and provide better patient care, as ideally fewer mistakes would be made, due to health professionals essentially having all the necessary information in one place. The office of the National Coordinator for Health Information Technology (2009) explain a patient portal is a secure online application that provides patients access to their personal health information and a 2-way electronic communication with their care provider using a computer or a mobile device. As stated by Brailer (2004) Healthcare information technology (HIT) has been defined as the application of information processing involving both computer hardware and software that deals with the storage, retrieval, sharing, and use of health care information, data, and knowledge for communication and decision making. Numerous studies have shown that patient portals improve outcomes of preventive care and disease awareness and self-management (Kruse et al 2005 & Nagykaldi 2012). Therefore Looking at an individual hospital setting within South Wales, and the implementation of how an efficient record system that locates all patients information in one place, would ideally enable efficient care to patients who attend the hospital following right through to their discharge and potentially through to the community allowing optimal workflow if utilised correctly.   
At present a hospital in Cwm Taf of Morgannwg Univeristy health board uses an electronic patient record system known as myrddin. This is known as a patient administration system (PAS). The Welsh PAS is a core part of a hospital’s IT infrastructure. The system consists of holding patient demographic details, records inpatient and outpatient appointments and generates letters for patients regarding their appointments. However it doesn’t provide test results, scan reports, pharmacy input or discharge summaries. These are currently run through another digital application known as Welsh Clinical Portal (WCP). Ideally the digital solution would be to combine these digital applications to create one digital source for all of the above.
Thorne (2012) confirms Myrddin is already live at Cwm Taf, Powys, Betsi Cadwaladr, Hywel Dda and Abertawe Bro Morgannwg University health boards. Cardiff and Vale University Health Board is the only organisation not to have implemented the system. The patient administration system was specifically developed for Wales by the NHS Wales Informatics Service and its predecessor bodies and was intended to integrate with the Welsh clinical portal and enterprise master patient index projects currently underway (Fulop & Ramsey 2019).
Methods 
The overall aim in regards to service improvement is simply defined by Dixon-Wood (2019), in order to provide high-quality care to patients and improve the health of our population. Quality improvement is about giving the people closest to issues affecting care quality the time, permission, skills and resources they need to solve them (Berwick 2010). It involves a systematic and coordinated approach to solving a problem using specific methods and tools with the aim of bringing about a measurable improvement (Boland 2020). 
Service improvement can be defined as 'the combined efforts of everyone to make changes, leading to better patient outcomes (health), better system performance (care) and better professional development (learning) regardless of the theoretical concept or tool utilised' (Craig 2020). Health professionals’ engaging in the use of these digital applications i.e.Myrddin and Welsh Clinical Portal essentially provides optimal care for patients’ as they are able to access test results, diagnose and provide treatment plans which is the essential goal of improving healthcare improvement reiterated in the essay by Dixon-wood (2019). A solid statement from the Department of Health is ‘the patient it as the forefront of the NHS’ (National Quality Board 2016) thus the need for having all patient information in one place would help to refocus on patients core purpose, improving patient delivery quality and all round better patient care (Kostal & Shah 2021).

Thomas (2018) state the digital system, Myrddin, was originally developed in 1991 for Carmarthenshire NHS Trust However, over time, it became the only system in use in Carmarthenshire (later Hywel Dda University Health Board) and was rolled out in other health boards (Thorne 2012). NHS Wales Informatics Service (NWIS) took over management responsibility Myrddin in 2013 (Health in Wales 2008). NHS Wales Informatics Service reports that since 2010, there has been a capital investment of £4.1 million in Myrddin, related to licences, hardware and some additional costs (Wales Audit Office 2018). NWIS reports the annual running costs of Myrddin are currently £1.4 million (Wales Audit Office 2018).

Evidence from the report by Thomas (2018) suggests that the process for making changes and improvements to Myrddin is time consuming and not always well understood by health boards.  Feedback from staff from the report ‘Informatics systems in NHS Wales’ included some staff found the system difficult to use while most staff from Cwm Taf Health Board highlighted how Myrddin was meeting their needs however it was noted they had made a significant investment in their in-house capacity to train staff and deal with queries. From this review it has been identified that several staff would like to see minor changes made to the system in order to make it more user-friendly or efficient. 

The basic functionality of Myrddin is for health professionals to access patient details and input patient information in order to achieve a digital receipt of patients hospital journey and the outcome (Gabbay 2020). This allows health professionals to recognise patients’ baseline and to monitor them outside in a community health setting and to see previous attendances in order to achieve optimal care. 
Welsh Clinical Portal (WCP) as defined by Digital Health Care and Wales (2021) 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 highlights WCP allows health professionals within a variety of health provisions to view information from a range of sources through a dedicated web service and allows them to add further clinical information regarding the patient.

Myrddin and WCP are efficient individual digital applications and provide quality performance, they have up to date reliable patient information, which can be edited easily. They also have scanned documents from attendances, which are uploaded and accessible immediately. A criticism of Myrddin currently by health professionals, is that it does not provide clinical test results whereas Welsh Clinical Portal does, but Clinical Portal does not have the in-depth demographic information that myrddin has. They are both secured with a username and password that has to be specifically assigned to you by the health board to ensure it is clinically safe and secure however like all digital applications it runs the risk of being hacked or suffers the generalised technical issues.
In regards to data collection and analysis, Myrddin and Welsh Clinical Portal are an input digitalised application therefore at present, the information you see on the applications is what has been inputted in by other health professionals such as; patients demographic details, clinical letters and patients activity for example attended and arranged appointments, test results reported on within the laboratories, medication checks signed off by pharmacy, scan reports signed by radiographers and sonographers and discharge summaries documented by doctors. 
Gap analysis
Lucas & Bulbul (2013) justify an effective gap analysis is a good way to evaluate your company as they explain it can help set goals and see where you are in the process of achieving them. When done right, the gap analysis not only goes beyond just measuring goal success, but it also considers what obstacles exist or what might be wrong in your system that is preventing greater success (Lucas & Bulbul 2013).
Currently the system in use at present partly consists of paper documentation, which is then scanned in digitally for health professionals to gain access to them.  Ideally a digital system should require for no paper format to be used and for it all to be charted in a digital format.
Within Gap analysis there are four steps; identifying the current situation, setting S.M.A.R.T goals, analysing the gaps and then establishing a plan to close the gaps (NICE 2014). The S.M.A.R.T goals (specific, measurable, achievable, relevant and time-sensitive) which is a strategy to develop effective measurable goals (Doran 1981) would be utilised as it consists of narrowing down that a digital solution where all patient information can be stored and accessed easily. Specifically wanting to achieve patient information and documentation to be transferred completely from paper to digital. Ensuring the process is measurable therefore growth towards the goal is shown (Fernandez et al 2012). The goal is to have a digital solution where all patients’ details and information can be in one place. This goal needs to be achievable yet aspirational. It is achievable as they already have the systems in place they just require to be combined into a new up-to-date application.
Regarding the digital strategy development, the initial step would consist of deciding what is important for the organisation ensuring all patient information, details and clinical information would be stored in one digital system for healthcare professionals to be able to access all required fields and input when and where they need too. The system should also allow other health professionals who do not work in the hospital who require patient information, to be able to access the information they need from one digital system. Therefore, development is required to devise a new digital solution with the current applications improved and combined into one application and work for hospital and community settings.
As stated above, the gaps from analysing consists of the current digital application Myrddin not being able to function for all needs. It needs the use of other digital applications such as WCP to provide the further patient clinical information. In order to develop action items to help bridge the gap it would require the need for resources to be further developed in order for a digital strategy to be reformed.  Ensuring the patient involvement is setting goals is enhanced to achieve patient outcomes (Bodenheimet & Handley 2009).
Options appraisal
Within every digital system there are pros and cons and even though the pro of Myrddin is that it provides the live up to date details and it’s easily accessed with good feedback from users. Unfortunately it lacks the ability to provide other necessary information to health professionals, such as test results, discharge and further referrals and input from other health professionals such as pharmacy. The opposite then is that even though WCP can provide test results, scan reports, discharge summaries etc it lacks the support of the demographics and the clinical documents scanned from healthcare, which shows the patients pathway. A positive of both applications is that they provide up-to-date information therefore when treating a patient they have the results and resources they need to diagnose and treat. Also it is not time consuming as discharge summaries as these can be inputted imminently helping with the patient flow of the hospital.
At a national level, the national planning policy framework (2021) state the planning system should be genuinely plan-led, succinct and up-to-date. Within their report it’s stated the plans should be accessible through the use of digital tools to assist public involvement and policy presentation. The digital solution would need to be sufficient enough and up to the health board standards. If successful then the digital application would be able to be shared across all Wales and even branching into England making it a nationwide all UK NHS application as there are so many patients that travel across the country due to their life circumstances. All patients would then be located and no information would be lost. This would also benefit health professionals as it would highlight patients’ attendances and their history would be more accurate.
At a local level, in-house policies would have to ensure they are followed such as budget constraints; whether the improved system would be cost-effective and also whether the service delivery is sufficient with improving quality patient care. The cost may be subjective as there are currently two applications already that provide the service and the idea is to just combine them so a case would have to be argued to encourage the cost would be beneficial in improving patient care and safety.

SWOT Analysis is an analysis method used to evaluate the ‘strengths’, ‘weaknesses’, ‘opportunities’ and ‘threats’ involved in an organisation (Gurl 2017) it is to discover key internal and external issues and to refresh the strategies and tactics of the proposed digital solution. In relation to things that can be controlled, also known as internal, the strength of the digital development would be a new innovative service where as the weakness may be a lagging in technology. Looking then at the external sections which include things that cannot be controlled; opportunities would involve the availability of new technology, what systems have we already got and what could we benefit from them or what would be best exploited. And finally threat which could be a change in demand of the service, or even a change in reimbursement or regulations that may cause disruption.
In order to ensure the options appraisal is well planned, staff who will be able to devise the digital solution will provide the basics of the application itself and the training on how to use it however it will be involvement from health professionals who will work to provide clarity and be accountable that the application provides a full service and ensuring it is easily accessible for staff to use. Making sure governance is covered, that there is an appropriate timescale and evidence and feedback from the two current applications i.e; WCP and Myrddin are taken on board.
Results 
Data collected mainly consisted of interviews, questionnaires and surveys from healthcare professionals who use the current digital applications on a daily basis. Majority of the data collected was gathered from doctors and nurses as it was felt that these health professionals would be the individuals who would benefit more from the new devised digital solution due to their field requiring to gain all of the patient information that would be available to provide optimal patient care. A lot of comments from staff and their opinions included how only certain staff are allowed access to the digital applications. Doctors, nurses, experienced health care assistants, pharmacists and phlebotomy and radiologists/sonographers etc have access to welsh clinical portal however with Myrddin its usually just clerical/administration staff, healthcare assistants who assist with administration jobs and some ward managers. This has proven a negative as nursing staff who need to access patients demographic details or to see previous clinical documentation are unable to access them and have to rely on other staff who have access as its is username and password only. When approached the idea of the both applications being combined there were strong positive feedback as they felt once logged into the application then you have access to whatever is needed. When different digital systems need to be opened simultaneously it was reported that systems were known to crash more frequently so maybe if one application was just open this would help resolve the network problem of continuously logging in and out and changing windows. Another comment was made that alternating between two different applications were causing a high risk of mistakes being made with different patients. If they systems were combined once certain patient was searched for, it would remain in their details and information until you search for another patient or logged out.
Discussion
The strategy of the digital solution to combine Myrddin and Welsh Clinical Portal into one digital application for all patient information to be located in one place would be implemented in the chosen hospital (Prince Charles Hospital within the Cwm Taf Health Board) first and if deemed successful then ideally across other hospital sites and then in the near future, all health boards. It would be evaluated by a variety of health professionals to see if they gain benefit from using the application and the effect it has when caring for and treating a patient. It can be time consuming to show whether the implementation of the desired application is effective and beneficial or not. Therefore this would have to be over a period of time to ensure the results of the integrated digital application are calculated correctly and appropriately. Evaluation of the digital application could entail interviews, questionnaires and surveys from health professionals to monitor whether the application is operational and functioning, whether it is accommodating, whether staff feel like it has enhanced the delivery of care and the treatment process and whether patients feel like they are at the centre of their care with their details and previous history being available and easily accessed. This could also be monitored through the use of whether patient flow is being improved as the patient pathway from admission to discharge requires to be seamless care.
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