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Introduction

Established in 1998, The Welsh Ambulance Services NHS Trust (WAST) merged with NHS Direct Wales in 2007, to become, not only an emergency service to treat patients at the scene and transport them to a hospital, but also to provide telephone health-related guidance. WAST covers the whole of Wales and provides healthcare for more than three million people. There are over 250,000 calls to the emergency number each year.  (Welsh Ambulance Service NHS Trust - About Us (wales.nhs.uk))
For telephone advice, the patient telephones 111. The call is then answered, prioritised, and passed to the most appropriate person. If information is required, then a Health Information Advisor will signpost to the relevant information, either via a website, telephone number, or leaflet. If the patient has symptoms, a Nurse Advisor will provide advice about treatments or next steps, for example, to visit their pharmacy or doctor’s surgery. If the patient is deemed to have life-threatening symptoms, then the call is redirected to 999.
For emergencies, the patient telephones 999.  The call is then answered and prioritised for urgency. Once prioritised, a suitable vehicle is located and dispatched. When the ambulance arrives on the scene, the Paramedic treats the patient. They then complete an electronic patient record (ePCR) containing the patient’s details, any observations taken, and any treatment provided. The record is then closed, and all data is saved. 
On 25th May 2018, the General Data Protection Regulation (GDPR) replaced the Data Protection Act 1998. WAST must ensure that any information relating to a patient must be stored, accessed, and used appropriately. All aspects of patient privacy, rights, and protection are adhered to. (General Data Protection Regulation (GDPR) - information - NHS Digital).
In addition to the regulations relating to the ePCR, WAST employs Clinical Audit Co-ordinators (CAC) who carry out clinical audits to ensure every patient receives effective and safe treatment. The treatment is measured against specific standards and guidelines as set out in the Joint Royal Colleges Ambulance Liaison Committee JRCALC Clinical Guidelines 2019. (Joint Royal Colleges Ambulance Liaison Committee, 2019. JRCALC clinical guidelines 2019. Class Professional Publishing.)



Justification
The author, working as a WAST Clinical Audit Co-ordinator (CAC), is conscious that carrying out tasks as efficiently and effectively as possible is vital. Ways to improve the role must always be explored. 
Whilst carrying out clinical audits, the required data is currently manually downloaded from ePCR) by the CAC. This is done via an SQL script which has to be written by the CAC. This can take several days (between two and five) depending upon the complexity of the data required. It is then copied and pasted into a Microsoft excel spreadsheet. The spreadsheet then must be physically formatted by the CAC to include complex formulas. These formulas then help to define which things need to be audited. This is a very timely process, and from performing this task, it is evident that writing the formulae into the excel spreadsheet can take a minimum of two working days. Although currently necessary, as there are usually approximately 12 audits carried out per year, this is 24 working days lost to performing this task which could be greatly reduced if this new system is introduced. Also, currently, there is a risk that if there is an error in the formula, some of the data to be audited will be missed, and results will be incomplete or inaccurate.  (Siren – Clinical - 2022 Q1 Clinical Audit Programme - July 2022.pdf - All Documents (sharepoint.com)
Presently, there is also no simple method of viewing the ePCRs. The CAC must manually input the relevant number for each patient record on the ePCR system, which again has a risk of being input inaccurately and showing the record for the wrong patient, thus breaching patient confidentiality. (Pg 17-20 Wales, N.H.S., 2015. Informed health and care: a digital health and social care strategy for Wales. Cardiff: Welsh Government.)
A more efficient system would enable the auditor to select the required fields via a tick box on a pre-created form. The relevant scripting would run in the background. Once the data is downloaded, a mouse click would open the relevant ePCR. This would provide accuracy in data acquisition and selection, in addition to saving a large amount of time.
In addition to ensuring that the CAC can work more accurately and effectively, the design will enable more in-depth data to be extracted from the ePCR database, by the CAC, other members of the Clinical Audit and Effectiveness Team as well as other WAST managers. As the CAC is currently responsible for providing requested data to WAST managers and staff for reporting, research, and performance management, the newly improves system would enable a more seamless system. The staff of manager would be able to gain the information, in the best format for them. There would also be an audit trail of all data requested. If the reports were saved into a template, the report could be used by several people over a period of time. This would prevent duplication of effort and ensure reproducibility and accuracy.
Going forward, the data can be used to further enhance performance and provide much-needed information to forecast future requirements. An example of this is medication management, whereby the usage of a specific drug can be followed to help predict the use of the drug in the future. This may help to assess whether an alternative drug with a longer shelf life can be used. (Medical Directorate Clinical Notice 08 June 2021). 
The database design's success is essential. This requires careful planning that considers all aspects of the design. Additionally, during the entire development process, the client who will be using the database must be consulted.
For the project to be successful, the client must understand exactly what they require, and the creator must be made aware of what is expected of them.
The creator must work in conjunction with the customer to ensure that the requirements are clearly understood, and both are aware of what is attainable. 
If the customer is presented with something inferior, then the entire project has not been a success. (pg 40, Kendall. (2020). Systems analysis and design)
Aim
The project aims to introduce a more efficient system of data acquisition, display, and ePCR selection. 

Objectives
To design a background program. This program will be technically connected to the ePCR and CAD systems. 
To enable the data required for each audit to be selected by the auditor via a simple tick box exercise.
To ensure that the technology adheres to WAST policies and guidance in addition to the need to interact with current WAST systems.
To display the selected data on a user-friendly interface. 
To have a link to the ePCR database that would enable the selection of individual ePCRs via a click button. 
To allow for familiarity with the new dataset, as the ePCR system was only introduced into WAST in March 2022 a timeframe of twenty-six weeks from the commencement of the scripting to the start of a pilot audit would be the required timeframe. There would be a ten-week period prior to this to explore and agree upon the appropriate software requirements. 
To ensure that issues identified during the pilot would then be rectified before the audit commencement.
To be designed by the Health Informatics Team within WAST to ensure cost-effectiveness and stakeholder engagement throughout.

Literature Review Nafisa – I have not finished the literature review yet, but would appreciate feedback on it as to whether I am on the right track as I did commence it from a different route initially 
The author prepared a PRISMA flow diagram to capture all relevant information to be featured within the literature search. (Page M, McKenzie J, Bossuyt P, Boutron I, Hoffmann T, Mulrow C, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71.)


Identification of studies via other methods
Identification of studies via databases and registers

Records identified from
Websites (n=)
Organisations (n=)
Citation searching (n=)
Records removed before screening:
Duplicate records removed (n=)
Records marked as ineligible by automation tools (n=)
Records removed for other reason (n=)



Records identified from
Databases (n=)
Registers (n=)

Identification



Records screened
(n=)
Records Excluded
(n=)


Reports not retrieved  (n=)
Reports sought for retrieval (n=)
Records sought for retrieval
 (n=)
Reports not retrieved
(n=)
Screening 


Reports excluded:
Reason 1 (n=) Reason 2 (n=)
Reason 3 (n=)

Records assessed for eligibility (n=)
Reports excluded:
Reason 1 (n=) Reason 2 (n=)
Reason 3 (n=)

Records assessed for eligibility
(n=)




Included
Records identified from
Databases (n=)
Registers (n=)

To use the best information, the author launched the Google Scholar search engine within the web browser. This allowed her to search for the information and cite the appropriate reference. To ensure that the author could read the documents, she set the search language to “English” to rule out any documents written in other languages. To ensure that only current information was displayed, the author set the search timescale to the previous five years. To ascertain whether these documents were from a credible source, the author looked at references used within the literature and what source they were from. For example, if the author was a lecturer within a university, then this was deemed acceptable from the author’s perspective. 
 Initially, examples of words searched were “data analysis tools in healthcare” which returned 17,800 searches. From this, the author searched on more explicit words to return fewer searches, however, searching on "Clinical Audit Systems within the ambulance Service" returned nothing.  The author then broadened the search to “Clinical Audit Systems” which provided 24 results. The auditor then looked for the most relevant documents and initially discarded documents, for example, documents relating to European radiology, and concentrated on the more generalised ones.
Document 1 used Activity Theory and referred to an electronic clinical audit tool (eCAT).  This system initially seemed to be a viable method, as was linked to the patient administration system (PAS), however, the document contained technical information which proved confusing to the author. (Assessing Electronic Clinical Audit information Systems Using Activity Theory (core.ac.uk))
Document 2 was a trial of different ways to conduct a clinical audit rather than a tool to aid with data acquisition. Although the search requested English, this document was not written in English, however, there was an option to translate the document which the author did. Improving the patient care process based on the principles of clinical audit (cyberleninka.ru)
Document 3 was discarded as, although it discusses healthcare systems, the content was based on political views rather than a clinical audit system. Accounting for value-based management of healthcare services: challenging neoliberal government from within?: Public Money & Management: Vol 42, No 3 (tandfonline.com)
Document 4 was discarded as it was a survey regarding patient safety and not a clinical audit system. (ASSESSMENT-OF-PATIENT-SAFETY-SYSTEMS-STRUCTURES-AND-PRACTICES-IN-SUNYANI-MUNICIPAL-HOSPITAL-GHANA.pdf (researchgate.net))
Document 4 was discarded as the author was unable to view the document due to it being an academic piece of literature.  (Lacey, A., 2019. Using Novel Data Types for Big Data Research in Epilepsy: Patient Records, Clinic Letters and Genetic Mutation (Doctoral dissertation, Swansea University)).
The author then searched using the key words “data analysis”, “ambulance” and “clinical audit”. This returned 305 results. By altering “ambulance” to “ambulance service”, the results were cut to 162.
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