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Digitising the Process of Collecting Outpatient Procedure Activity Data at Betsi Cadwaladr University Health Board 

Selected Domain 
Between March 2019 and April 2020 656,891 outpatient appointments occurred within the Betsi Cadwaladr University Health Board. During many of these appointments, minor procedures and interventions will have been undertaken.  The ability to record this information on outpatient activity in a structured manner enables organisations to use the data for statistical and strategic purposes.  Structured data can then be used for the purposes of Epidemiology, Finance, Planning, Staffing, Consultant appraisals, Freedom of Information Requests, Outcome Management and many more.
One method of capturing health care clinical data is through the process of Clinical Coding, this the process of translating patient’s medical conditions and procedures from medical terminology into alphanumerical codes.  Clinical codes can then be used by a number of agencies and services for statistical and financial analysis as well as planning health care strategies. There is a growing interest by members of the public wanting to know how health Services are being run. Freedom of Information requests have seen a steady annual increase at BCULHB over the last 3 years.  Without a source of data we are currently unable to answer some of these data requests.  Failure to provide clear information on Health Board Activity can erode trust from members of the public.
Clinical Coding data can be captured at all stages of patients care within health services. There are numerous methods available worldwide to capture this data and this paper aims to evaluate each methods appropriateness for this project whilst evaluating what are the requirements for each method and looking and looking at areas that have had success in capturing data for each method. 
Capturing clinician data through alphanumerical codes is possible in all areas of Health Care.  General practices in England started capturing data on patients conditions during the 1980’s following the creation of READ codes by Dr James Read, by the 1990’s all of GP practices in England were using this system to classify their patients data.  In 2016 NHS Digital in England removed support and development for READ codes to encourage practices to move to a newer product SNOMED CT.  SNOMED CT was created between 1999 and 2002 from combining Clinical Terms Version 3 with the College of American Pathologists’ SNOMED RT.  SNOMED CT was designed to be an integral part of an electronic health record that would automatically code clinical terms that clinicians documented.  Based on clinical terminology for clinicians to use, SNOMED is a nomenclature rather than a Classification like ICD-10.  During this period in secondary care in England and Wales, the International Classification of Diseases produced by the WHO remained the classification primarily used to capture diagnostic data on hospital care.  During the 1990’s the Health services transitioned from ICD-9 to ICD-10 and this remains the classification in use currently.  Globally ICD-10 is the predominant classification within use with some variations with further developments busing used in the United States ICD-10CM.  There are a small number of countries Canada being one of these that has made the latest transition to ICD-11.  ICD-11 is the first Classification to be completely web based and is no longer produced in a book format.  As the classification develop so does the scope and ability to capture more accurate data through a finer granularity ICD-11 contains over 55,000 unique codes where as ICD-10 base version only contains 14,400.  In addition with the ICD classification a further classification for capturing procedural data is in use in England and Wales.  OPCS-4 was created by the NHS in 1987.  A number of updated to the classifications have been produced following the original publication to accurately reflect changes in health care through surgery and procedural interventions. 
The author has 19 years’ experience of working with then field of Clinical Coding and is currently employed as the Head of Clinical Coding for the Betsi Cadwaladr University Health Board.  Working within Informatics the author wishes to use skills to propose a change to the local process of capturing outpatient coding activity which will enhance patient care, and lead to measurable improvements. 
If we consider traditional doctors and nurses as the vital organs for any health service, carrying out the vital work to ensure that the service stays alive.  In the same context then clinical coding within health care should be seen as the eyes and ears of the service.  Without the data that is captured through clinical coding processes, services would not know what, why and how they are treating patients. 
The Clinical Coding process for Inpatient activity and outpatient activity greatly differ within secondary care of NHS Wales.  The process of coding inpatient activity is mandated across Wales and has a tier 1 NHS Welsh Government NHS delivery framework targets, ensuring that the services are somewhat target driven. Outpatient activity does not have any such targets and the approach and level of coding outpatient activity differ across Health Boards, Hospitals and Specialities. There are three times as many outpatient episodes created each year than inpatient episodes but this data is not mandated for coding.  Mandating Clinical Coding in the traditional format with the task being undertaken by Clinical Coder would be a costly exercise and at Betsi Cadwaladr University alone would cost approximately £1.3 Million per annum on staffing costs alone on the estimation it would take Band 3 Outpatient Coders, coding an average of 75 outpatient episodes a day.

Literature Review 
A literature review on relevant academic literature relating to the project was completed. The overall objective of the literature review was to learn lessons from others theories and concepts that could be help support or raise concerns with this project.  Any areas of good practice identified or problems identified would be considered and incorporated into the project plan. 
The following key terms were identified to from the basis of literature research to identify papers and journals on the topic within healthcare to scrutinise.  The system used to identify the literature for review was the PRIMO system at University Library of the University of Wales Trinity St Davids.
The following terms were used as the basis of three individual searches before filtering.
· Digital Transformation in HealthCare
· Clinical Coding Activity
· NHS Outpatient Data Collection
As the initial return of literature sources returned and unmanageable amount of documents an exclusion criteria was added to narrow the results.  The details and results of the filtration process are below.

To ensure the validity of the articles and journals being reviewed, an inclusion criteria was added to only include peer reviewed documents.  The inclusion criteria did not reduce the total number of documents to a manageable amount and further inclusion criteria was added, to ensure that the documents being reviewed were still relevant considering constant advances in Information Technology the documents were filtered to only contain papers published since 2017.  Due to the remaining number of papers following filtering still being high only the first 50 on each search were examined due to the time constraints of the project. Following the filtering process using the inclusion criteria described abstracts and summaries were read in a further filtering process to identify if the literature was appropriate. References within papers identified were also reviewed where literature was found to be informative on the scope of the project.
Additional documents that were presented to the author through the MSC Digital Healthcare course were also used as references due to the content and relevance.  Papers that were already known to the author through their current role that would be relevant to the project were also reviewed, many of these papers and books were in the field of project management and were known to the author through previous involvement within NHS work based projects. 
[bookmark: _GoBack]The documents returned in the research process were filtered by relevance, the first document on the list returned identified during review described how Neurology services in NHS England have identified the need for diagnostic coding data in outpatients.  England operates in a similar way to Wales with outpatient coding not mandated unlike Inpatient activity and the vast majority of Neurology Activity occurs in Outpatient Clinics. A paper on the subject in the British Medical Journal describes how the COVID-19 pandemic highlighted the requirement for coding data in outpatient activity.  NHS in England required data to identify patients that had certain conditions that would classify them as being extremely vulnerable to COVID-19, by identifying the patients through their diagnosis captured in outpatient clinics they could then be placed on the Patient Shielding Lists and contacted with this advice (Kemp, 2020).  As outpatient coding is not mandated it was not possible to identify patients through this process.  Although the project within Betsi Cadwaladr is based upon procedure coding there is potential in further stages to widen the scope and include diagnosis coding with the information being captured.  
In 2013 NHS England ran a pilot study of capturing outpatient activity details through SNOMED CT.  The aim of the project was to improve data quality and raise the awareness of SNOMED CT that was not commonly used in Secondary Care at the time.  The Pilot Covered seven specialities for which SNOMED CT subsets were created for each individually. SNOMED CT subsets are a agreed set of clinical terms that are appropriate and agreed in the area the subset is produced for.  As an example, Dental Caries would be an appropriate clinical term to be within an orthodontic subset where as rectal haemorrhage would not be. There were a number of outcomes that were published following the pilot, most importantly that having better data on the activity had led to resource and service changes. 
A 2016 research report by the Nuffield trust list 7 lessons to success to deliver benefits from digital transformation in health care
1. Transformation first
2. Culture change is crucial
3. User-centred design
4. Invest in analytics
5. Multiple iterations and continuous learning
6. Support interoperability
7. Strong information governance

Each point listed is explained within the research paper and all lessons are should be learnt in preparation for this project.  Transformation first is explained that the change in process should be driver for the project not the technology, the technology is just an enabler to achieve the required goal.  The second point explains how a culture change is required as technology is not the reason that digital transformations fail.  Transformation to digital fails due to people not willing to adapt to change.  This leads on to user-centred design, people are more likely to use new systems that have been design with them in mind.  To achieve this system designers need to know and understand that process and workflow that they are changing.
In the 2015 Digital Health and Care Social Care strategy for Wales, the Ministerial forward set out clear vision that digital technologies would be a fundamental part of service planning. The Welsh Government describe in this 2015 paper how digital solutions and technology will help improve services for patients and enable NHS staff to make better decisions through the ability to have electronic information available to enable collaboration with other agencies. The digital solution set out in this project will help enable what is set out in the 2015 strategy.
There are a number of options available to digitise the current outpatient procedure coding process set out above.  Considering the findings in the 2016 report  ‘Making IT work’ by R Watcher there are some basic questions that will need to be answered before knowing if this area is appropriate for a digital solution and if so what is the appropriate process for capturing clinical data in this setting.  The first area to assess is if digitising this process in the Health Service is the correct option as it is not awlays the case, there must be an understanding what are the real benefits of digitisation and are we digitising for the correct reasons.  With this in mind the project will need to be fully ratified that the outcome will be worth the investment.  The paper also highlights that the IT system implementation is not the end of the process, the hardest part will be ensuring users get the full potential and engage with the system fully.  This is why it is fundamental that the system is design user-centred to encourage its use and minimise potential of its failure. 
A 2013 review into ENT coding of outpatient activity at the Royal United Hospital Bath concluded that he department were potentially losing £421,724 pa due to only 12% of the activity in the clinic being coded.  There are differences between England and Wales in their NHS funding models, England operate on a tariff system PBR or Payment by Results system.  The systems calculates and allocates hospitals funding through activity captured in clinical coding, Wales does not calculate its funding through this system.  Although Wales does not operate on PBR clinical coding activity is used for financial purposes in Wales, Welsh Health Boards treating a patient from England or another country can recoup funding if the activity that can be costed through coding. There are other obvious benefits to being able to cost activity through coding namely for long and short term financial planning.
Through researching international documents it is clear that some countries as further along the process of development of automated coding. A successful automation of clinical coding is reliant upon an effective installation of electronic health record.  The benefits of automation is removing the expensive human element of coding, the human element that makes errors also has annual leave and is sick occasionally.  The human element requires training and will require replacing when they leave the post.  Automation of coding mitigates all of these negative elements (Catling, 2018). 

Aims & objectives 
The aim of the project is to improve the Health Boards process of capturing outpatient procedure coded data ensuring that the process is more efficient and accurate than the current process.    
The overall aim of the project is to design a process or system that improves data quality in the outpatient setting of secondary care, ultimately providing a robust source of data that can help improve patient care and outcomes.
To ensure that the proposed process is successful following implementation a key aim is to ensure that the solution is user driven.  Past projects in the field of Digital Transformation have failed within the NHS as the solutions create additional work for the users or the new process seems too complicated.  The solution aims to be incorporated within the current administration process and adding minimal deviation from current practice. 
The aim of the solution was to be flexible to allow for service change but structured in a way that will ensure that data is consistent and accurate.   The solution aims to provide measurable real time data and based on a process that will be easy to upscale at other Health Board sites and across all other specialities during further stages of the initial project.  Due to the change in process for the clinician, clinical involvement was seen as fundamental to the success of project.  
To ensure that delivery of the project is achievable and deliverable in a reasonable period one area/speciality would be implemented during this project in a Pilot phase.  The solution would be designed in a way that it would be possible to be adopted by other services in a staged process following a successful Pilot phase.  At this Pilot stage of the project only Outpatient Procedure would in the scope of the project the aim in future stages is to develop the system to incorporate diagnosis coding additionally.
In the absence of an Electronic Health Record a reasonable alternative aim is to capture the data within the constraints of the existing software, consideration must be given into how the system would evolve into a future Electronic Health Record.  The data collected must be in a format that the stakeholders require whilst adhering to national data format submission requirements. 

Methodology 
The current process for capturing information on outpatient procedures is based on a paper form.  The forms were originally created with collaboration between the Clinical Coding Department and the individual clinical services based on tick boxes of common procedures with pre coded OPCS-4 procedure codes that are routinely carried out in the clinics.  There are a number of outpatient coding forms within the Health Board tailored to a variety of specialities   Clinician’s are expected to apply a patient identifiable sticker on the top of the form and then complete by ticking the appropriate procedure they have just carried out.  The forms are then sent to the Clinical Coding Department by internal hospital mail for clinical coding staff to manually input the OPCS-4 procedure codes onto the Health Board Patient Administration System for the corresponding clinic appointment date.  
Following an interview with members of the coding department that are responsible for inputting data from the outpatient coding forms, it was highlighted that there are a number of issues with the current process that are listed below.
· Forms are not updated when changes are made to the OPCS-4 coding classifications.
· Forms often arrive without being filled.
· It can take some months for forms to be entered on to the Health Board WPAS if there are staffing issues within the coding department.
· Additional procedures are occasionally hand written on the bottom of the forms without a OPCS-4 code.
The number of services being provided in an outpatient setting that previously would have been carried out as day case or inpatient procedures are increasing.  Data capturing why patients were admitted and what procedures they are undergoing is no longer being coded, and data is not being captured. The COVID-19 pandemic has exacerbated this trend with some specialities carrying out additional procedures in outpatient settings due to increasing waiting lists and the requirement to continue with these surgeries without using inpatient resources that are required by other services with greater clinical need
The solution for the problem identified within this project was to incorporate the outpatient procedure coding into the administrative process of discharging the patient on the Health Boards Patient Administrative System.  By giving clinicians a prepopulated drop down box tailored to the speciality of the activity clinicians could select one or multiple procedures that were carried out during the outpatient appointment.  The procedures selected would be linked to OPCS-4 codes within the data tables created, following selection they will be stored within the Outpatient Procedure Coding field of the Patient Administration System. 
Clinicians will be the main user of the solution being produced, it is essential that they are involved through all stages of the product development to ensure that implementation is successful.  The solution will need to have the minimal amount of key strokes to minimise the impact on clinicians.  
The ENT service has been identified as a pilot phase for the project.  The speciality has been selected for the following reasons
· The ENT Clinical Team have existing good working relationships with the Clinical Coding Department.  
· The service has previously approached the Coding Department requesting an improved method of capturing outpatient activity
· The activity for the speciality is relatively small in comparison with other specialities.  
· The range of procedure that ENT undertake in outpatient is less than other specialities.  
· The service has seen an increase in services moving from Daycase delivered to Outpatient delivered. 
The ENT service will be required to provide a list of procedures that currently are being carried out and potentially could be carried out in an outpatient setting. The Clinical Coding Department will then need to assign appropriate OPCS-4 clinical codes for the listed procedures provided.  The ENT service will be contact for verification of any procedures that do not have direct coding index trails for confirmation that the codes selected fully describe the procedure.  An additional field will then be created in the WPAS outpatient activity module to enable clinicians to select the appropriate procedures they require.  The system must allow multiple procedures to be selected to mirror the current process.  Additional information may also be collected and incorporated into the module such as laterality of procedure and anaesthetic used.  There will be a requirement for thorough evaluation of the pilot phase of the project in ENT before proceeding to other areas.  
The system that will require alteration to enable the Health Board to Capture this data electrically is the WPAS or the Welsh Patient Administration System Technology.  This system is owned and managed by DHCW Digital health Care Wales.  There will be a requirement to work closely with DHCW to enable changes to be made.  Learning from previous projects with DHCW the WPAS development team does operate on a minimal staffing in consideration of the scope of their responsibilities.  With this consideration it will be imperative to have a member of the WPAS development team on the project board to ensure agreeable time scales for work are delivered. 
Having an accurate source of outpatient data will enable services for the first time to truly review their workload.  With a combination of fully coded Inpatient and Outpatient activity, along with a source of Coded Primary care data from GP’s the patients journey through Health Care will be captured.  This data can then used to measure best practice for treatment effectives, identify areas within Health Care that require additional investment and overall improve patient care.  
Data being capture through the digital solution of the project must meet Welsh Government Data standards, the project team must ensure that this essential requirement is met.  To enable this is achievable data quality measure will be built into the system to prevent any Invalid data entry.  Measure such as removing the ability to add free text into the data fields will need to be implemented, this will increase the validity and accuracy of the data ensuring it achieves the required data standards.   To help with compliance and ensuring all data required is captured an organisational culture of good data quality needs to be established within the primary users of the solution.  
To ensure that there is an element of Quality Control further measures will need to be introduced to analyse and validate the data following completion.  The data will be stored in the Health Boards data warehouse after the coding process is completed.  Validation checks and measure will be implemented to identify any areas potential breaches of data and coding standards prior to submission of the data to DHCW.  
The project management methodology chosen for this project was the PRINCE2 method.  There is wealth of experience of using the PRINCE2 method on similar projects within the NHS and within the Health Board.  By using the tried and tested PRINCE2 methodology a project manager can be appointment from within the Health Board, the Project Manager will have a good understanding of the seven principles of PRINCE2 and will understand the requirements and flow of the project.   Other project management methodologies were considered and investigated including Scrum and Kanban and although there were some benefits to these methods to PRINCE2 the inexperience in the Health Board of using these other methods was a factor that they were not chosen.  Although Scrum was not chosen as the methodology of project management some sprint elements will be incorporated into the PRINCE2 methodology selected in a hybrid version. 
PRINCE2’s product quality focused approach will ensure that the product delivered will be what it set out in the project PID.  The PRINCE2 methodology will also ensure that the product is delivered to schedule within the allocated budget.  The selected methodology helps ratify and understand why the project is being carried and out and ensures that the what will finished product will be worth the financial investment.
An advantage of the PRINCE2 method is that it that it will create stages within the project to ensure that pieces of work manageable and are completed on time.  The PRINCE2 methodology is effective at ensuring that multiple services or teams are able to work on numerous pieces of work or sprints simultaneously with regular scrum meeting to keep the project manager updated on progress. 
As part of the project management process a Communication Plan will need to be created to ensure that all stakeholders of the project are updated and are clear on their expectations.  A Communication plan will also give stakeholders a known route on how to feedback to the project on updates and progress.  Finally a well thought out communication plan will reduce time in meetings to update all stakeholders of progress thus giving stakeholders more time to deliver the solution.
The PRINCE2 methodology will ensure a clear governance strategy is in place during all stages of the project.  Data Protection rules will need to be adhered and additional measure will need to be considered for external contractors if they are required including a secure method for transferring any data that would hold any personal data.
The Project Budget will need to agreed following a cost estimation.  The cost estimation will need to confirm what is to be included into the scope of the budget.  Budget responsibilities will lie with the Project Board ensuring that all parts of the project work within their allotted budgets.   

Measures 
The success of the project will be measured on three core elements, if there is an increase in data being captured, if the data available sooner and is data more accurate. To measure these three core elements will involve benchmarking the service moving to a digital solution against other services remaining on the paper based approach.  Robust audit and validation tools will be required to ensure that the digital solution meets all of the above improvement measures.  
Questionnaires will be circulated and feedback sessions will be provided to all stakeholders of the project for feedback and user recommendations.  The system will be built very much user driven and it will only be possible to measure its effectiveness in a live setting on a live system.
To ensure that the proposed process will work in all areas an assessment will need to be carried out on the availability to computer terminals that are connected to the hospital network at all clinic settings.  For the project to succeed there needs to be minimal impact on clinician.  A financial impact assessment on hardware will be completed to assess if any further investment will be required.  In further stages of the project, further development may look at accessing the system from other digital devices such as tablets and smart phones, this would reduce the need for PCs to be in every clinic room in the hospitals. 
An Equality Impact Assessment will be conducted to ensure that the implementation of the digital solution does not disadvantage anybody simply because of belonging to one or more protected groups.  If the Equality Impact assessment does identify any area that is disadvantaged the solution an action plan must be completed to asses the cause of the issue and how it can best be mitigated.  

Improvements 
There is future opportunity to implement the solution to other specialities, as this pilot phase will only cover ENT.  Following rigorous post implementation assessment though analysis of the data and feedback from primary and secondary users, it will be possible to widen the scope of the solution to other specialities or services within the Health Board.  There is potential that the solution could be rolled out nationally across Welsh Health Boards due to the use of the all Wales Patient Administration System.
Following the successful implementation of the solution data dashboard will be produced for individual clinicians or services to reproduce the data that they are capturing in a visual way that will be meaningful.  Engagement with clinicians will be required to ensure that a dashboard captures and displays the information in a meaningful manner.  As further specialities become live on the system clinician’s and services will be able to benchmark themselves against others.  If the system were to be rolled out as a National product, then benchmarking across Wales would be possible. 
Further opportunities are available to also capture diagnostic data from the outpatient clinic setting.  There are a number of solutions that would be possible to achieve this with the full automation. One solution would be using digital GP referral letters as a source of information.  By utilising, the SNOMED CT codes that are used within the GP practices, the referral diagnosis and any other relevant past medical history codes could be changed to ICD-10 codes used within the Health Boards secondary care through a process known as cross mapping.  This solution would be fully automated and would not require any input from clinicians during outpatient clinic and would result in a fully data set of procedure and diagnosis data for the Health Board. 
There is a risk that the solution will remove requirement for some current staff roles within the organisation.  Clinical coders that are responsible for inputting the current forms would no longer have a role to complete.  Changing of job roles could be possibility, there will need to be consultation with workforce and staffing in preparation for this eventuality. 
A possible negative consequence of this project could occur if there was a failure in implementation of the project.  Failure of implementation could erode and damage trust and working relationships between clinical staff and the informatics team working on implementing the solution.  Other risks that could damage the potential for success of the project would be busy clinicians having to attend additional training on the process of completing the digital form on WPAS, ensuring service leads realise the benefit of the data being captured could negate this risk. 
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Dafydd Ap Gwyn  -   2112610   Digitising the Process of Collecting Outpatient Procedure Activity Data at Betsi  Cadwaladr University Health Board      Selected  Domain    Between March   2019   and April 2020   656,891   outpatient appointments occurred  within the Betsi Cadwaladr University Heal th  Board.   During many of these  appointments,   minor procedures and interventions   will have   been   undertaken .   The  ability to record this information on outpatient activity in a structured manne r enables  organisations to  use the data for statis ti cal and strategic purposes.   Structured   data  can   then   be used for the purposes of Epidemiology, Finance, Planning, Staffing,  Consultant appraisals, Freedom of Information Requests, Outcome Management  and many more.   One method of capturing health care clini cal data is through the process of  Clinical  Coding ,   th is the process of translating patient’s medical conditions and procedures  from medical terminology into alphanumerical codes.  Clinical  c odes can then be  used by a number of agencies and services for  statistical and financial analysis as  well as planning health care strategies.  There is a growing interest by members of  the public wanting to know how health Services are being run. Freedom of  Information requests have seen a steady annual increase at BCU LHB over the last 3  years.  Without a source of data we are currently unable to answer some of these  data requests.  Failure to provide clear information on Health Board Activity can  erode trust from members of the public .   Clinical Coding data can be captu red at all stages of patients care within health  services. There are numerous methods available worldwide to capture this data and  this paper aims to evaluate each methods appropriateness for this project whilst  evaluating what are the requirements for eac h method and looking and looking at  areas that have had success in capturing data for each method.    Capturing clinician data through alphanumerical codes  is possible   in all areas of  Health Care.  General  practices in England started capturi ng data on patie nts  conditions d uring the 1980’s following the creation of READ codes by Dr James  Read, by the 1990’s all of GP practices in England were us ing this system to classify  their patients data.  In 2016 NHS Digital in England removed support and  development for   READ codes to encourage practices to move to a newer product  SNOMED CT.  SNOMED CT was created   between 1999 and 2002 from combining  Clinical Terms Version 3 with the College of American Pathologists’ SNOMED RT.   SNOMED CT was designed to be an integral pa rt of an electronic health record that  would automatically code clinical terms that clinicians documented.   Based on  clinical terminology for clinicians to use, SNOMED is a nomenclature rather than a  Classification like ICD - 10.   During this period in secon dary care in England and  Wales, the International Classification of Diseases produced by the WHO remained  the classification primarily used to capture diagnostic dat a on hospital care.  During  the   1990’s the Health services transitioned from ICD - 9 to ICD - 1 0 and this remains  the classification in use currently.  Globally ICD - 10 is the predominant classification 

