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Selected Domain
Setting and scope
The English GP sector began digitising in the 1980’s and by the mid-2000’s was nearly 100% digital (Wachter, Howell 2018). There have been many examples of large-scale Information Technology being introduced to the NHS, an example is the National Programme for Information Technology (NPfIT), which was launched in 2002 and was shelved in 2011 after not meeting it’s goals. A case history paper by Campion-Awwad, Hayton et al. (2014) of the programme showed that development was too centralised and not engaging clinicians effectively. Some of the lessons learnt from the NPfIT programme arewere interoperability should be built in from the start and, while privacy is important, so too is data sharing. These principles are relevant to the proposed project of developing a website which hosts all the unique data standards including the questions and answers to clinical assessment in all areas of the Health and Care system.
Currently in Wales, there are over multiple40 unique digital systems being utilised by clinicians, some of these clinicians will be using multiple systems, requiring users to access systems separately as there is currently no interoperability between many of these platforms. Solving the interoperability issue is a mammoth task and not one which this assignment is seeking to solve, but the development of a system agnostic question bank will improve the potential for shared clinical information and improved patient outcomes.
The scope of this assignment will be looking at providing a central website for all the questions clinicians use when working clinically to be stored centrally, in a recognised language. It will also look at how those questions and how they can be standardised to reduce variation, particularly between different systems. This system website would then act as a central repository for all clinical questions and become the first port of call in the journey of developing a new form for a particular service in the NHS in Wales. It would also host a the governance process for individuals to follow if they were able to identify an area where standardised information was lacking. Theis aim of this is to avoids the repetition so frequently found across Wales caused by and the wide range of systems and as a result the massive volume of duplicated repeated work in developing the same or similar identical or similar work. depending on the system being used at the time.
Duplication This issue is a common issue amongst clinicians one and is often reported by colleagues during feedback sessions, however as a task it is often seen as too difficult and therefore enthusiasm and the uptake of the task is lackingnever undertaken. Current processes are There are already processes in place for larger scale data, such as the Welsh Information Standards Board and the Professional Record Standards Body, however this is focussed on larger scale datasets rather than clinician level data. They do however set a precedent for how data standards can be created and implemented nationally.
The scope of thise project will be to develop a website to host all the data standards, including questions? for the NHS in Wales.
Literature review
Search and Selection Criteria
To understand the current state of play for national question banks, I have undertaken a literature review was undertaken utilising the following databases;, Library Search @UWTSD (Primo Ex Lib), NHS Wales Library Search (Primo Ex Lib) and Cochrane. Being able to understand the requirements for data standards and interoperability amongst electronic health records is vital to this assignment as it forms the basis for the digital project.
The following search terms were used during the discovery phase:
· “Question bank”
· “Data Standards”
· “Interoperability”
· “Health Information Exchange”
· “Semantic Interoperability”
· “Electronic Health Record”
· “Adoption”
The search term “question bank” was excluded as a search term because the results identified following a review of the results in which it was identified that there were no results relevant to the required usage for in the context of this paper. “Question bank” in the returned results was examination focussed and therefore so was ruled out as a useful term.
As some of the searches returned high numbers, database filters were applied:
· Date published 2010 – 2021
· Language – English
· Source 
An initial screening using the CASP UK checklist (CASP UK, 2021) of the abstracts was undertaken to ensure suitability and the articles were transferred to Ref Works for easy retrieval and referencing purposes.
Quality Appraisal 
Articles were assessed for their quality and validity in terms of the year they were published, the journal they were published in, that they were peer reviewed and their relevance to the topic. The literature review was aimed at the most recent articles to ensure that the latest methodology was utilised, building on pre-2010 work.
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To establish if a question bank is a viable digital project it is imperative to determine the benefits of data standards and whether they have a demonstrable benefit on system interoperability and patient outcomes.
Following an extensive literature search there were 5 articles of interest and which satisfied the general theme of data standards and the development of a question bank.
Hendel and Bozkurt, et al. (2013) and (Keen, Abdulwahid et al. (2020) both state early on that pre-existing data standards or datasets must be examined and used if possible. This exercise of reviewing what is currently available allows data items to become more widely used and therefore improve system interoperability by utilising the same language and the same definition for medical terms. The authors begin the paper by stating the standardised language in medicine has the ultimate goal of improved patient care. The discussion within the paper, highlights that the authors are a task force who have been set the challenge to develop a data standard for cardiovascular health but identify that this process is iterative and as language changes, medicine advances and treatment options improve, the nature of the dataset needs to reflect these changes. The work of the task force began in 2004 and this current paper? Which paper? was released in 2014, highlighting the ongoing nature of data and information. They identify the requirements for developing documents for use, understanding that each individual had their own views, but equally that there may be relationships with external providers and businesses which could potentially affect the decision-making process. It was noted that each individual declared their potential conflicts of interest in the process at the outset so any potential for conflict was mitigated. The paper sets out a clearly defined pathway for the approval of data standards and involves public consultation and peer review. The gathering of opinions from various sources is  vital in the development of a question bank because it will  ensure as wide a population as possible can comment on the development and will make external parties feel invested in the development which will give the project a better chance of succeeding . The paper clearly identifies the future stating that  data standards on their own are not the only solution to computer systems and improved patient outcomes but that there must be semantic interoperability – the ability for data items to convey meaning as well as the raw value. There must be work done to model how data items flow and how their usage changes the context.
The article by Bruland, McGilchrist et al. (2016) offers an insight into common data elements for secondary use of EHR’s in clinical trials and serious adverse event reporting. There is a bias towards cost-saving throughout this paper as clinical trials aim for maximum results with  minimum expenditure. The paper undertakes a case report analysis of 23 clinical trials in order to identify the most commonly reported data items and specifically those regarding patient harm. Of the 133 unique data elements, only 50 were aligned with pre-existing data standards and 83 were identified for clinical trials, including serious adverse reporting. As expected, demographic and laboratory elements were the most common as there are already well-defined standards around these fixed elements in medical vernacular. 
A review undertaken by Gansel, Mary et al. (2019) sought to discuss the benefits to semantic data interoperability in relation to infectious disease management. This paper agrees in principal with the papers by both Hendel and Bozkurt, et al. (2013) and Keen, Abdulwahid et al. (2020) in that data standards must be utilised as widely as possible and this standardisation will improve interoperability. They state semantic data interoperability is one of the technical building blocks that support emerging digital medicine. The review discusses the development of personal medical information, such as Apple and its ‘Health Records’ app and how there is an expected convergence of personal medical information and more traditional clinical medical records. The ‘foundational interoperability’ as introduced in the review talks about regardless of the technology system upon which the data is viewed, the system does not have to interpret the data again, this is key for a question bank and data standards as it supports the belief and technological requirement for data exchange and usage the solution seeks to utilise??. ‘Structural’ (or syntactic) interoperability defines the structure of the message transmitted between the two systems and carries the data standard in a recognised and usable format. ‘Semantic interoperability’ allows for meaning to be conveyed through both foundational and syntactic interoperability and together these pieces of data and means of communication allow for Information Technology systems to interpret data. The review goes on to assess review system languages such as SNOMED CT and LOINC which are a means of standardising particular aspects of healthcare and laboratory tests. The conclusion of this review is strong and states that data standards are considered and implemented, allowing for data to flow seamlessly, reconciling disparate patient data and avoiding the creation of data silos.
The systematic review by Keen, Abdulwahid et al. (2020) sought to review the effects of interorganisational information technology networks on patient safety. This was published in the BMJ, so comes with a high degree of pedigree. A wide range of information sources was utilised, as was consultations and semi structured interviews. This review did not find empirical evidence that the interoperable systems have the stated benefits to patient safety. There is a large number of assumptions surrounding the benefits of system interoperability including ……..?. The review examines studies many aspects of system interoperability in regard to patient safety and care co-ordination but was unable to find evidence that supported the assumption that of more data reduced the risk to patient or improved outcomes for the patient. They did however conclude with the idea that systems should work more efficiently across clinical and geographical boundaries. The main difference between this paper and the other’s discussed above is that it is focuses on patient safety and not outcomes?. Whereas Hendel and Bozkurt, et al. (2013) talk about improved outcomes through the use of data standards, Keen, Abdulwahid et al. (2020) are keen to highlight that there is no empirical evidence to support improved patient safety, and these are to be viewed as two separate entities in the clinical world.
The final paper highlighted by using PRISMA is NCT01468675 (2011), and this is a trial aimed at developing a patient-reported?, EHR?-integrated, and a personalised risk assessment module to provide tailored disease risk reduction information for four common diseases and the Primary Care Provider. The second aim was to measure the reach and effectiveness of the integrated risk assessment module. The outcome measure was identified by utilising data standards that were sent to an EHR in the intervention group and not sent via the control group. The intervention group’s answer was submitted to a web-based risk assessment and generated a risk report, allowing for tailored risk information from a the physician. A large amount of the information collected was regarding family history and lifestyle risk factors and shared with the individuals EHR to be utilised in a variety of healthcare settings. This type of clinical trial found in the Cochrane database can only be undertaken with data standards being agreed and used regardless of the EHR they are entered into or viewed through. They support the notion that for personalised risk management information to be given, there must be a data standard identified throughout. This clinical trial was an amalgamation of the previous papers in terms of the conclusions drawn from the work. Alongside Keen, Abdulwahid et al. (2020) who talk about patient safety and Hendel and Bozkurt, et al. (2013) who focus on outcomes, both have a place to play in the development of standards and on reflection the empirical evidence will present itself once data standards and EPR’s are more widespread.
In conclusion there have been several core themes present throughout the literature reviewed and they are:
1- Data standards are key for information sharing
2- Availability of information to clinicians is seen as beneficial 
3- Data standards continually develop and need to be reviewed regularly
4- Information must be accessible to both patient and clinician
5- Recognition that there is no empirical evidence that interoperability improves patient outcomes
6- A wide range of individuals must be involved in creating new data standards, but pre-existing sources must be used in the first instance.
Aims and Objectives
The aim of the digital solution is to solve the issues highlighted I would actually list them again herepreviously. In order to achieve this I will set objectives To create a single reliable source of reference truth with regards which will include to questions, answers and a governance process across all of NHS Wales. Utilising SMART goals will allow me s us to establish high quality assessment measures of the proposed solution.
1 – Specific – Create a single website hosted by NHS Wales, which holds the current best practice dataset for a wide range of professions and systems. It must provide users with the governance structure agreed by all interested parties with an interest in data standards development and clinical standards oversight.
2 – Measurable – Is the website up and being used. Is it being maintained and monitored regularly? 
3 – Achievable – Is this type of question bank achievable across Wales?
4 – Realistic - Is this digital solution needed and will it be of use to those who create and request forms. Is the timescale realistic?
5 – Timely – How quickly can this solution be implemented?
Methodology
Project management methodology is an ever-expanding field and covers every conceivable area of life, from food development to space exploration. According to the Project Management Institutes Pulse of the Profession Report (Success Rates Rise 2017 9th Global Project Management Survey, 2017) 49% of projects are not finished on time and 43% are not finished within their budget. This highlights the need for strong project planning management and strong project managers. 
Any project of any budget needs to be suitably planned and executed. There are several project management methodologies and each of these have has been tested in a variety of settings but often borne out of necessity in terms of the design of the method. Project management methodologies are found throughout manufacturing where the input, system and output can be closely regulated and monitored. Any dDeviation can be planned for, within reason, and the risk associated with downtime can be mitigated. A digital project can be viewed in much the same way, like any project, but it is the variables within a National facing digital technology advancing project within the NHS that can change more rapidly than some conventional project management methodologies can deal with.
I will briefly summarise several project management methodologies Ferguson (2021) and then compare two in more detail before deciding which is the most suitable for the question bank digital improvement project.
1 – Agile – Projects are broken down into small pieces and are then reviewed prior to moving forward with the project. Agile is well suited to large and complex projects as the method allows for large projects to be broken down into smaller constituent parts which have a rapid development and review time frame.
2 – Kanban – This is a Japanese visual project management framework. The project is laid out in columns labelled with ‘To do’, ‘Doing’, and ‘Done’. This method focusses on the flow of projects, reducing delays and ensuring work ‘to be done’ is prioritised and not repeated. Deadlines do not seem to be a large focus within this methodology so with reference to the PMI’s (what is PMI?) report, delays may occur as a result.
3 – Hybrid – This combines elements of Waterfall (you haven’t discussed Waterfall anywhere, if Kanban is Waterfall, you need to say in point 2 that is is also sometimes referred to as Waterfall ) and Agile. It begins with an in-depth review of the requirements and creates a project initiation document and combines it with the flexibility of Agile. There is a downside however, in that combining two different methodologies creates a lack of clarity in roles and responsibilities. 
During the discovery phase of this assignment and throughout the NHS, PRINCE2 has been at the forefront of most articles and most projects within NHS Wales, so this will be one of the methodologies studied in more detail and will be compared to SCRUM. 
PRINCE2 – This is a process-based approach for project management, providing an easily tailored and scalable method for the management of all types of projects. 
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Figure 1: Prince 2 (2021)
Figure 1 above provides an overview of the PRINCE 2 process and it is clearly a comprehensive and multi-level methodology. Each level has its own responsibilities for directing, managing or delivering different aspects of the project.
Initially the pre-project process establishes the pre-requisites for initiating a project are in place. It relies on high level terms highlighting the reason for the project and what is the overall outcome being sought. This should be the shortest of the processes as it is the least detailed.
Initiating a project begins to increase in detail and complexity, is there justification for the project, is the management in place, is there an agreed business case with a commitment to see the project through to completion.
Managing a stage boundary is about ensuring each part of the plan has been delivered before work begins on the next stage. The project board requires the project manager to provide reports and updates to keep them informed of the progress. Each of these stage boundaries provides an opportunity to reflect, adjust, amend the progression of the project. review lessons learned.
Controlling a stage describes the work the project manager involves themselves with, in ensuring stages remain on course and can react to changes to the unexpected. Each stage will consist of a cycle of work. 
Managing product delivery means that a planned product is created by and delivered by making sure the plan being is adhered to and supported in order to achieve completion. Holding regular updated meetings ensures that dates are being met and the quality is as expected. This also is the final point of product delivery where the starting up of a project is met or not.(I don’t quite understand this last sentence sorry )
Finally, Prince 2 has a stage called ‘closing a project’ which with formally ends the development work and the management of the project board. An evaluation of the project initiation document will allow the project manager to evidence the final project meeting the initial requirements as mentioned previously. This is the final stage for assessing lessons learned, where elements which were successful or less successful are brought together for the board’s consideration.
There are many benefits to using Prince 2, it is a clearly defined and a well-structured project management methodology that has been used for many years and is particularly prevalent in the NHS in Wales. However, it is a very formal methodology and reliant on project boards and large amounts of funding and documentation. This can be considered a negative aspect of Prince 2 when it comes to the development of a National question bank for digital systems in Wales. 
As a result of the particular requirements of the digital development being discussed Scrum project management became evidently a stronger contender for this project.
Scrum (Wrike, 2021) is an Agile project management methodology involving a small team led by a scrum master. A scrum master is responsible for identifying obstacles and putting in solutions to remove these potential stumbling blocks. Working in short blocks of time called sprints, normally 2 weeks, and the team meeting daily to discuss work and any potential areas of concern with the scrum master. This methodology allows for rapid development and testing, especially within a small team. The digital solution suggested in this paper would be ideal for Scrum project management, as the technology is available, and the project only needs a small team in order to achieve the desired outcome. A rapid development and testing cycle could achieve the goal of a National question bank.
The process of Scrum is simple and effective for a project such as this. The final product is known, simple and well defined. This can be broken up into smaller areas from initiation to delivery and then assigned to the developers. Each of these smaller areas is developed over a the 2-week timeframe, (a sprint), and then brought back to the main group for review. It is possible that after each sprint, a product may be available for use, such as a website with pre-existing data standards present, for form developers to use immediately. Developers and stakeholders should be are present in these reviews and transparency is key to ensure each stakeholder is aware of the development and any areas of concern. During these sprint cycles, the developer team will hold daily 15-minute stand ups which provides– an opportunity to discuss yesterday and today. This small scale but and constant review allows for any holdups to be identified quickly and resolved to reduce the potential for slippage in timescales.
There are only three roles within Scrum; the product owner, the scrum manager and the development team. This small team , which keeps the overheads of communication low and decision making decision-making variants to a minimum. The product owner represents the customer and directs the developer team in which area will be targeted in the following sprint. This single source of management ensures the team means teams knows the goals and objectives plan and the goals and it helps them to remain focussed. A Scrum manager is the person responsible for allowing the developers to be self-sufficient. They protect and intercept potential issues and act as a resolving individual for the team. Finally, there are the development team.. Tthese are a group of individuals who have all the required skills to deliver the required product. They focus on the one aspect of the sprint and ensure it is developed, there is no split priorities. The developers are responsible for designing the sprints into manageable sizes so aspects of the projects can be delivered in the set time frame. This layered approach is ideal for the question bank project as it remains small scale with a clearly defined objective of being the single source of truth for questions to be used in clinical settings throughout the NHS in Wales.
Another Positive features of the valuable aspect of Scrum methodology are is the associated values. associated with it. There are five fine defined values:
1. Openness – for collaboration to work, each member must be open to their successes and failures.
2. Focus – Remaining focussed on the single priority of that sprint is vital. If scope creep (I don’t understand this) occurs, the product delivery schedule can be missed.
3. Courage – Teams must be brave in knowing what they can achieve in a certain sprint period in order to deliver a product efficiently.
4. Commitment – Alongside the focus above, a team must be committed to the end goal and the work required in order to achieve it.
5. Respect – For collaboration to be successful each member of the team must be respectful of other,’s their roles and their abilities. The product owner has the overall say and should be listened to as they have the overall responsibility for the product deliveryed.
Theis analysis of project management methodologies has highlighted the benefit the structured methods to projects can offer, but also that each project must be measured on its own merits. There is not a ‘one size fits all’ approach to projects and however Scrum holds the most benefits and is the most appropriate method for the development of a question bank for NHS Wales.
Measures
Before this digital solution is implemented a baseline assessment will need to take place have taken place in order to establish the current practice of all form developers in every all health boards and for all the currently used digital platforms. Although this may seem like an intensive and challenging undertakingen, it will be vital in order to fully understand the benefits realisation?? of the project. The baseline assessment will be in the form of a semi structured questionnaire which will cover target a range of questions such as, what is the current governance structure around the development of new forms?, how many requests are received per month?, how many hours are spent on development including undertaking clinical user engagement? etc. It will would be an opportunity to undertake a wide-ranging assessment evaluation into the unmanaged world of form development for NHS digital platforms in Wales.
This baseline would act as a key measure post implementation. Once the as after the site hasd gone live and was populated with all the current data standards and structured questions as agreed by WISB and other National groups responsible for data standards, a further questionnaire will would be shared to understand the impact of the centralised and Nationalised process of form development utilising the question bank.
The measures to be reviewed will would be varied but concentrate ing on a few of the most important factors such as; would be, is a known governance structure in place and followed prior to the development of any new form?, how many requests for new data standards are you receiving per month?, how many hours are spent on developing new forms including clinical user engagement?. A statistical analysis of the pre and post questionnaires will then would be undertaken in order to establish a quantifiable impact, whether positive or negative and then a post implementation evaluation paper will would be required to analyse the findings further to and demonstrate where the benefits were found. If there are were any negative responses, then this evaluation will would be the place to further explore the reasons and issue a response in the form of training or communication to explain to a wider audience the method and the National benefits to be found in data standards and question banks.
A large part of the benefits realisation?? is to be found in the satisfaction of clinical users from the request to implementation process. We should be able to demonstrate a more rapid response to form development requests to use in live. This is to be the main benefit of the implementation of the National question bank for Wales.
Improvement:
Potential for rapid deployment (should this be development?) of new specific datasets for research and new clinical requirements through a new well documented and defined governance.
There are several known benefits from the use of data standards and question banks as demonstrated in the paper by Hendel and Bozkurt, et al. (2013) who stated that common datasets are essential for all communication in medicine. By standardising both data set and the format of the question, forms can be developed rapidly and without time wasted on duplicating repeating clinical engagement which is a commonly reported issue in this area.
The direct benefits of a question bank are a faster turnaround of request to implementation of live forms in any system utilised by clinicians. This is in turn reduces burden upon developers who are tasked with building the requirements for the form collected by business analysts for each requesting area, so there are cost savings to be found from the readily available information for within the digital system. This can then be returned into delivering patient care services on the frontline. Further to this point, the reduction ing of the requirement for clinical engagement in the development of data standards and questions will offer the indirect benefit of more time to deliver patient care and therefore improve patient outcomes as clinicians will have to spend less time in workshops developing standard questions that are unique to their system but not unique to other National systems.
In the face of pandemics, such as Covid-19, datasets are being used widely in order to capture demand, and capacity and the impact the disease is having on both the population and on staff. This question bank of pre-agreed standards would allow for the rapid dissemination of forms for use in the collection of disease specific data acrossthroughout Wales the Country and for all information to be viewed through the same lens as it would be standardised. This allows for decision makers in places of power to view data through visualisation programmes such as PowerBI that can allow interpretation of results in a detailed and meaningful way. This will only be possible via standardised data and questions because as without a standard the standard, questions can often be slightly different and not applicable to larger scale data comparisons. 
The future benefits of a National question bank are worthy of note beyond what has been described in this section which would be immediate benefits. The possibility of research developments are more time consuming in terms of reaching fruition. The offer of a National question bank being completed and mapped against diagnosis and treatment and then analysed could offer benefits to several patient groups with certain conditions that may have been previously treated a certain way but through analysis of outcomes and patient reported outcome measures, new and improved methods of treating may be offered to Wales and the world, improving quality of life as measured by the EQ5D (Euroqol, 2021).
There may be potential unintended consequences of the introduction of a National question bank such as limiting factor of free text, known to be vital in the clinical note to understand context and rationale, however, the governance structure when reviewing request must take this into consideration and not allow medicine to become a check box exercise and allow for freedom of expression amongst clinicians and the citizens they serve.
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