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Abstract

This project looks at developing a digital solution to the problem of data processing for a national e-Library service. The NHS Wales e-Library service collates and provides access to high quality evidence which professionals working across the wider service know they can trust. These services include a variety of resources, products and platforms, which each generate different data types and formats to measure the success and needs of products and services.
For NHS Wales, the national service provision includes e-Journals, e-Books, databases, Evidence Summary tools, e-Learning resources and professional guidelines. The data generated and the measures of each of these resource types achieving positive value for money differs. Data is collected in a multitude of formats, compiled into Excel spreadsheets, and processed manually as and when the need arises by staff, be that for procurement activity, contract reviews, or to inform marketing and engagement.  This creates an increasingly large inefficiency for the service in terms of data availability and staff resource usage, as the time it takes to process and provide this data increases as the data volume does; continually. 
This project investigates Business Intelligence being used in the wider market, by both e-Library and non-e-Library services, and explores the use of Power BI specifically, as a BI tool which was already purchased and deployed nationally for NHS Wales for its suitability to meet the e-Library requirements.
The project proceeds to design an easy to use dashboard which is accessible for all staff members throughout NHS Wales that might benefit from the use of e-Library data, with the goal being to have a working dashboard to act as a deployable prototype and template for future dashboards, until all e-Library data can be efficiently processed, accessed and utilised with a minimum of manual requirements on the e-Library team to maintain the solution.
Usability testing is carried out with the solution, and further feedback collected which informs the goals and priorities beyond the conclusion of this independent project, with the long-term goal being a full deployment of Power BI that includes the full breadth of e-Library data.
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[bookmark: _Presentation]Introduction

The NHS Wales e-Library provides a national service to all staff members of NHS Wales, Social Care Wales, select Welsh Government departments and other partner organisations. Within the remit of the e-Library, the service provides a great breadth of resources including:
· E-Journals
· E-Books
· Guidelines
· Databases
· Evidence Summary Tools
· e-Learning
These resources cover the wide range of professions within NHS Wales, from practicing clinicians requiring evidence to support medical decisions, to HR and managerial support resources, to professional guidelines that underpin accepted best practice of medical care provision and the adjacent roles which support that. 
As part of this provision, the e-Library team are responsible for the procurement and contract management of all these resources, and within that is the requirement to evidence that each resource will provide a good value for money to NHS Wales. This has involved the development of several formulae to benchmark each type of product.
For example, when evaluating an e-Journal, the total cost of an e-Journal is examined, then that number divided by the number of times it was used over a year, across NHS Wales. If the resulting figure is less than the cheapest price of Inter-Library Loan for articles to be requested from the British Library, they are considered good value for money, while if the resulting figure is greater than the highest cost of the ILL, it would be cheaper to request an ILL when required than to maintain the access for NHS Wales. Where the resulting figure lands between these benchmarks, the resource is reviewed, and professional feedback sought to provide additional supporting information to assure that the resource is of good value to NHS Wales.
Cost per use = e-Journal Cost
	                  Usage
This data can equally be used by the individual Health Boards, Trusts and Special Authorities within NHS Wales. In the case that a product is not producing good value for money nationally, but there is a particular hospital or Health Board that uses that resource heavily, the data could then be used to evidence and support a local Health Board purchase as opposed to a national one. For this reason, the introduction of a data processing solution for NHS Wales would be to the benefit of all of NHS Wales as opposed to just the national e-Library.
Currently, all this data is collected manually from a variety of different platforms in varying formats. This might be downloaded from a publisher platform, provided in regular reports directly, or may require manual request from the account manager. The data is then stored in simple Excel spreadsheets, one for national data, and one for each individual Health Board. When information from data processing is required, this usually involves a process of filling in blanks within the data before the process of manual calculation. Needless to say, this is a time intensive process for a team of 3, who are also responsible for a website, technical implementations and maintenance, engagement activities, procurement, budget management and much more. 
SMART Objectives
Specific
The objective of this project is to find and implement a solution to this data processing problem for the NHS Wales e-Library, to improve the efficiency of data collection, cleaning, processing and presentation in a way that minimises staff workload. For this first stage, the objective will be to have a working Business Intelligence dashboard for a single NHS Wales e-Library resource type, which will form a working prototype for subsequent dashboards; for e-Journals, e-Books, etc. to be modelled after. 
Since each type of resource is measured in slightly different ways, the KPI data will vary, and thus each resource type will require an individual dashboard. 
The steps to achieve this will be as follows:
· Identify a suitable software solution
· Establish a data format compatible with the identified solution
· Pre-process data
· Design an interface to display the processed data
· This Dashboard will need to be usable by non-IT staff across NHS Wales who might benefit from access to the data
· It will need to be possible to drill-down in the data to at least the following parameters 
· Health Board
· Resource
· Time Period
· The interface will need usability testing with the intended audience
· The interface will be reviewed and updated according to feedback
· The Dashboard will be ‘published’ and made available to NHS Wales for use
Measurable
For this project to succeed the aim is to have one working dashboard for a single e-Library resource type within the limited time period, which can then be used as a template for the additional resource dashboards.
Achievable
While the long term goal will be to have a fully implemented data processing solution for NHS Wales, within the time limitations of this project, a single working dashboard which can be made available to NHS Wales has been deemed an achievable outcome.
With the first dashboard in use, feedback can be actively collected to refine the data processing solution throughout the development period to work towards a BI solution made available and easy to use to all those who would find benefit.
Relevant
The processing of e-Library data is essential to the running of the NHS Wales e-Library. Evidencing the value-for-money of each resource underpins the whole procurement practice of NHS Wales. The resources provided by the e-Library are vitally important to NHS Wales, from the Guidelines that underpin clinical professions, to Evidence Summaries that provide quick summarised evidence that clinicians can trust in an instant, to evidence and case studies of medical practices and more from around the globe, trust-worthy evidence is a vital component of treating the patients of Wales. 
Budget is however finite, and in order to evidence the effectiveness of these resources so that they might continue to be funded, the evidence provided in the data is essential. Beyond the procurement process, this data can also inform strategic target areas for improvement, whether through engagement or training, or by local area. The data should be available to all those who could benefit across NHS Wales, in an easy-to-use format, to quickly obtain the answers sought from said data, all while freeing up the e-Library team from the manual and time-consuming process by putting the data in the hands of other interested parties.
Time
With this project set for submission in July 2023, the goal is to have a working prototype of the first data dashboard for submission at this point. 
Coming up in this report
This report focuses on the initial steps of finding an appropriate BI solution through research and investigation, establishing the requirements of the solution, and developing a route through design to implementation, ending with the production of a working prototype dashboard which is ready, or as near as possible to being ready for deployment in NHS Wales. 
The implementation process intends to include usability testing of the prototype, and scoping areas for development moving forwards. 
This report will then evaluate and reflect on the process to this point, and conclude the project with the intention for the work to continue to the full deployment of a usable BI solution for the NHS Wales e-Library for a drastic increase in the efficiency of data collection and processing for NHS Wales and the e-Library team.
[bookmark: _1.1_Brief_Overview]Project Plan
Phase 1 - Proposal
	02/01/2023
	16/01/2023
	23/01/2023

	Identify potential product solutions
	Arrange product demonstrations for stakeholders
	Seek approval from NHS Wales e-Library Service Board to proceed



Phase 2 - Investigation
	06/02/2023
	13/02/2023
	20/02/2023

	Begin literature review
	Begin testing dashboard ideas for Power BI
	Begin initial prototype build



Phase 3 – Data cleaning
	27/02/2023

	Clean and format e-Library data



Phase 4 – Progress report
	13/03/2023
	13/03/2023
	03/04/2023
	17/04/2023

	Demonstrate initial prototype to e-Library team
	Update Project Plan
	Consolidate Literature Review so far
	Produce Interim Viva



Phase 5 – Refining and reporting
	08/05/2023
	19/06/2023
	04/07/2023
	17/07/2023

	Continue to develop prototype
	Usability testing
	Write up and refine assignment for submission
	Produce assignment poster



Phase 6 – Product launch
	25/07/2023
	08/08/2023
	04/09/2023

	Publish the first completed dashboard 
	Continue to collect user feedback, refine where possible, and prioritise future development plans
	Present final product at Viva
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Data Analysis
“Data is a very powerful ally, and difficult to ignore when used to craft and promote one’s makerspace story, support strategic decisions, measure and validate metrics, and gauge impact.” [1]
Data is a driving force in the modern world, whether a business is driving profits, conducting research, or merely to self-reflect. It is a valuable currency and informs strategic decisions in board rooms. [2]
So much has the utilisation of data analysis increased, laws and policies have had to be developed continually in an attempt to keep the wide use of data within some ethical boundaries, starting with the 1995 The European Data Protection [3] – followed in 2011 by ‘A comprehensive approach on personal data protection in EU’ – the marked beginning of the creation of the commonly known and globally recognised General Data Protection Regulations (GDPR). [3]
Data can come an incredible wide variety of formats, from tens of thousands of numbers in a spreadsheet, to an image captured on camera, however, it will need to be processed to be made meaningful. AI is being used increasingly to sort and process this data [4], and the resulting information gain has become increasingly accessible for businesses big and small as the technology continues to develop, to the point where now, a business would struggle if it wasn’t doing some kind of data analysis. Even this point can be evidenced with data; according to a study referenced by Harvard Business School, data analysis can improve productivity by 64%, improve decision making by 56%, improve financial performance by 51%, and at the time of the study, 65% of global enterprises were planning to increase their spending on analytics. [5]
The term “Big Data” has come into common use, which, by definition contains an increasing volume of data, arriving in a variety of formats and with greater velocity. [6] Some use case examples are:
· Product development - To anticipate customer demand and concentrate development on rising areas of interest.
· To review and improve customer experience by collecting from wider ranging formats, such as social media, call logs and website traffic.
· Security – To identify data patterns and discrepancies in them, to even predict a security breach ahead of time.
· To improve operational efficiency, using evidence in data to make strategic decisions with more data driven predictions and patterns.
Big data, or rather the ability to effectively process big data into meaningful information, has opened great opportunities to improve operational and financial value [4]. For government funded Health Library services, this means the opportunity to vastly improve cost-efficiency, better using finite budgets to procure the best, most effective, and most well used resources, finding better alternatives to less used products, and being able to inform such actions and decisions with solid evidence in data.
Data Processing in a National e-Library Setting
An integral part of a national e-Library Service is to provide the best possible value from a finite budget, by means ranging from the consolidation of multiple contracts, to being able to effectively review how successful each resource in deployment is by being able to see it on a national scale.
“Success is a highly subjective concept.” [7] – The measure of success is often given a numeric value; how much money was generated or a promotion of position, which in turn generates an increased numeric value. In the case of libraries, success is not measured in the generation of profit, but rather by high usage of the products purchased with government funding. [8] In a public library, the quantitative data available would be a high number of loans on an item. [9] For the NHS Wales e-Library, the number of times an e-Journal, e-Book, database or guideline is used, or the length of time spent on an e-Learning platform. The better the usage, the more value for money is being achieved by these resources (as calculated with the aforementioned Cost Per Use calculation). High usage statistics alone evidence that a resource is well used, popular or even essential, but further to that, the Cost Per Use calculation gives a numeric value that can be used to benchmark against such things as the cost of an inter-library loan or an article request, and by extension demonstrate value obtained.
The practice of collecting and examining the data to evidence these measures of success, is data analysis. Data analysis, as digital forward as we now see it, has long existed. As just one example, an entire book was written on it in 1962 by John Tukey, who talks about how the “future of data analysis can involve great progress, the overcoming of real difficulties, and the provision of a great service to all fields of science and technology.” [10]
The data collected and processed by health libraries differs somewhat from that of public libraries, being more closely comparable to that of academic libraries, where the existence of reference material is integral to the function of the institution. There is often even crossover with the staff working at these two types of institution; Clinical Librarians whose time is shared between service to University and NHS libraries for example. [11]  In a Health Library setting, the provision of good quality health information enables practicing medical staff to confidently make informed decisions with regards to the treatment of patients. [12] This is comparable to the role of academic libraries, where students must also be able to evidence their research and decision making processes as part of the academic experience. [13]
By this same situation, the data collected and the use of that data is also comparable between health and academic libraries. All libraries require some mechanism for reporting, and some example scenarios for those reports include:
· Negotiations with publishers
· Informing collection management decisions
· Measuring turnaways* to inform future purchases
· To evidence good budget application [14]
· To highlight training needs
· To inform more targeted marketing campaigns
*a “turnaway” is an access denial to a resource for any reason; the user or institution does not have access, or license use limitations have been exceeded for example.
“The first step in Learning from Data is to define the problem” [15] The Cost Per Use algorithms used by the e-Library to provide benchmarks by which to measure the success of each e-Library resource, varies slightly from resource to resource.  For an e-Journal we look at the number of published articles viewed, for an e-Learning resource we look at time spent in learning and number of completed modules. By assigning a numerical value to active user engagement with a resource, we can evaluate if each resource is achieving “Value for Money” by comparing it to similar products, thus justifying the spending of public money to acquire and maintain these resources. This is once again to the academic library practice of using the same data and techniques to calculate a Return on Investment (ROI) figure. [14]
Once the numerical value has been obtained from a Cost Per Use calculation, that number is placed against a pre-set benchmark to determine the success of the product. Taking e-Journals as an example, the benchmark thresholds are based on what it would cost to obtain the article from the British Library by Inter-Library Loan. If the Cost Per Use as calculated by the algorithm (journal cost divided by number of uses) returns a value lower than the cheapest possible cost of an interlibrary loan, this is determined as good value for money, and the resource is being provided in the cheapest and most effective way. There is a middle ground threshold for review, where the resource CPU has been calculated to be more than the lowest inter-library loan cost, but lower than the highest possible cost. In this case the protocol would be to collect additional supporting evidence to assure the purchase of the resource was still providing good value for money, such as by collecting statements of support from the professionals using the resource, or some evidence as to how the CPU could be improved with a continued subscription. Lastly, where the CPU is calculated to be higher than the highest potential cost of an inter-library loan, it would be cheaper to procure the articles required this way, and therefore the resource subscription or purchase is cancelled.
National Health Libraries
NHS Libraries around the UK, and library services beyond, use COUNTER (Counting Online Usage of NeTworked Electronic Resources) as the accepted standard data format for the usage data Health Libraries collect. [16] COUNTER looks at decided interactions on particularly e-Journals and databases, and breaks those down in to passive and active categories, otherwise; Investigations and Requests.
[image: ] [16]
This is the basis of the metric data used by NHS Libraries across the UK. [17] While the benchmarking systems varies from NHS England to NHS Wales or Scotland, and not every supplier reports in the COUNTER format, this forms the baseline of e-Library data collected.  However, while there is an established format and baseline to this point, the process of turning all of this raw data into useful information is still a manual task on Librarians. [18]
COUNTER data arrives in an Excel spreadsheet:
[image: ]
[2021 data for reference]
From here, the task is on the responsible librarian to process this data, perform any necessary cleaning, and extract the required information manually, be that for a stakeholder report, a business case for a procurement, or a contract review for example. For the NHS Wales e-Library the usual process is:
1. Request/download data from suppliers/platforms
2. Copy all separated data into a single Excel spreadsheet
3. Format data into a uniform state
4. Make calculations using the raw data to obtain necessary information
5. Create visualisations and reports to present the data
This process often takes weeks, to collect all of the required data, and to find enough time to do all of the required processing. NHS Wales procures and manages thousands of e-Journals, hundreds of e-Books, 23 databases, as many Guidelines and an e-Learning resource besides that each need to be reviewed at least annually.
In this regard, libraries around the world are well behind the curve when it comes to data analysis, untrained and unexperienced in the often technical Business Intelligence solutions available, the large e-Library suppliers have already begun to move in to this gap in data analysis functionality across library services, and at 2023 Library conferences, succeeded in exciting librarians with demonstrations of tools such as EBSCO’s Panorama [19] to fulfil this clear need for data processing solutions in library services. Librarians – long used to processing COUNTER data manually and having thus far not considered the available BI tools such as Power BI or Tableau, were easily excited by the “new” presented, albeit first generation concepts compared to other BI tools, but being marketed specifically for librarians. The suppliers offering these solutions already provide a range of e-Resources to library services, and so could easily plug some real data into a dashboard display, and to their favour, in doing so they remove the barrier of the significant technical knowledge and expertise required to set up a solution such as Power BI. However, these newly developed solutions still pale in comparison to the technology otherwise available. 
Business Intelligence Solutions
The NHS Wales e-Library is a very real example of Excel being insufficient to deal with the high data volumes of a national service. [20]  Business Intelligence tools, such as Power BI, Tableau and Oracle, are a solution to this problem, providing data visualisation capabilities that can quickly process data, and produce meaningful visuals to present to managers, co-workers and stakeholders.
Business Intelligence, or BI is the use of software to combine business analytics, data mining, data visualisation, data tools and infrastructure, and best practices to help organisations make more data-driven decisions. [21]
There are any number of Business Intelligence solutions on the market. SelectHub ranks 863 BI tools out of 100, placing Power BI at the top, followed by Oracle, MicroStrategy, Spotfire and Qlik behind it. [22] Power BI totes a simple interface born as an Excel add-on. It integrates seamlessly with other Microsoft products as one might imagine, with other highlights are data connectivity, visualisation and functionality, but pricing and processing speed are points against it. 
There are success stories with regards to the deployment of Business Intelligence the world over, unsurprisingly given how BI use is now normalised business practice, but for some specific examples:
· Amazon uses BI systems to, among many other things, optimise logistics. BI tools use predictive analysis to choose the best shipping schedules and routes. [23]
· Coca Cola used BI tools to collate more than 200 million lines of data from 100 different systems into a single data analysis dashboard.
· Starbucks uses BI software to drive the loyalty card program, to collect individualised data to predict preferences and generate individualised offers for each customer. [24]
With BI being used globally by businesses big and small now, applied in multiple ways across organisations from processing financial data and being able to quickly view that against marketing and sales data, to being used specifically for marketing, to track the metrics of a campaign but also to provide data that can be used to make the best targeted, or even individualised campaigns, to processing KPI data and even maximizing logistic efficiency. BI systems allow businesses to make informed decisions based on historical, current and predictive data to maximise the success of a company. [25] – it is only natural that there would be ways that library services, specifically a national health e-Library service in this case, would benefit from the deployment of such software. A Business Intelligence tool deployed for the NHS Wales e-Library would drastically reduce the manual data processing time when reviewing contracts and procuring resources, would inform marketing and engagement strategies across the country, would be used more readily as evidence in reporting and further inform budget decisions on a national scale.
“…the advancements in ICT tools and services are changing the way businesses’ decisions can be made, and therefor enhance organizational strategic planning. Indeed, this has also created the need for libraries and information centres to develop innovative and creative services to keep pace with a fast-changing society” [26]
Libraries need information about resource consumption and feedback on service quality in order to fulfil their roles in the most effective way.  With so many studies clearly evidencing the significant positive effect business intelligence deployment and usage has on all kinds of businesses around the globe, Hamad [26] provides a strong use case for the use of business intelligence in an academic library setting. As previously mentioned, the correlation between academic and health library services would suggest the same benefits to BI application in the health library environment also.

[bookmark: _Application]Methodology

BI Tool
As the literature review demonstrated, there is a very wide range of potential Business Intelligence solutions available, each with their own advantages and disadvantages. The likes of Power BI, Oracle and Tableau have seen some use within the organisation already, and part of the selection process will take in to account software that might already be implemented within NHS Wales. Depending on pre-existing software licenses and deployments, it may be possible to save a great deal of time and effort by using a pre-existing solution within the NHS Infrastructure, not to mention a potential cost saving, so long as that solution can meet the e-Library requirements.
Requirements
While a case can be made for budgetary allowance for the acquisition and deployment of a Business Intelligence solution, the optimal solution would be available at low cost, or even already purchased by NHS Wales. The solution, in addition to the below requirements for input and output, will need to be one that can be reasonably implemented and managed by the e-Library team, and post-implementation should serve to reduce the team work-load, rather than increase it with software that would require a lot of hands-on management.
Data input requirements
	COUNTER Format
	Any BI solution will need to be capable of reading COUNTER data format. This is presented in an Excel file, but an ideal solution will be capable of reading in the data with minimal pre-processing.

	Google Analytics
	Before this project is considered complete, the solution will also need to be capable of visualising data generated from website traffic. To this end, the BI solution will need compatibility with Google Analytics.

	Wide-ranging Format Compatibilities
	Smaller, independent suppliers of e-Library resources might not be COUNTER compliant, and so present data in simple Excel format, or even on PowerPoint slides or in Pdf format. The wider the range of compatible data formats the better.



Output requirements
	Usage Analytics
	The data visualisation will need to demonstrate usage data by resource, by time period, and by Health Board, Trust or Special Health Authority.

	Cost-per-use
	The optimal solution would be programmable to automatically calculate resource Cost-per-use analytics based on the relevant e-Library algorithms.

	Drill Down
	Data will need to be visualised in a way that specific resources, time periods or geographic areas can be quickly compared. The capacity for a GIS output would also be a nice to have option.

	e-Learning
	The BI tool will need to visualise all e-Library KPIs, specifically the ability to visualise time spent in a learning module, and number of learning modules started and completed, not just e-Journal and Database usage data.



Usability 
	Ease of use
	The BI solution will need to have an easy-to-use dashboard. Once completed, the intended users for this software will be the breadth of stakeholders, managers and otherwise interested parties across NHS Wales, regardless of technical ability.

	Stakeholders
	Stakeholders and company directors will require fast and clear visualised data, with which they can easily drill down to their specific areas of interest within the data, and use that to support decision making at a high level.

	e-Library Users
	The visualised data should be suitable for marketing purposes also, producing attractive graphics to support with engagement and marketing tasks.



Power BI
After some investigation, it was discovered the Power BI is already fully licensed for NHS Wales within a standing Microsoft contract. In addition to this, a team of specialists exist to assist with departmental implementation throughout the organisation. 
A meeting was arranged with product experts to discuss the requirements of the e-Library, and it was assured that Power BI could meet these requirements. 
Designating Power BI for the solution meant that there would be no cost to the e-Library for either a product, or an implementation, and work could immediately begin to learn the software and begin building the solution.
Advantages & Disadvantages
Advantages
· No cost to the e-Library
· Already fully implemented
· Capable of producing the required data visualisations
· Capable of reading a wide range of data formats, including anything the e-Library currently works with
· Capacity to drill-down/filter on selected fields to compare data
· Frequently updated [27]
· Customisable dashboard design and visualisations
Disadvantages
· A steep learning-curve
· Excel sheets need to be pre-processed into a specific column and row format for the required data calculations
· Dashboards are limited in what they can display given the data volume. For optimal usability it may be necessary for separate dashboards to drill down by resource, time period and location
· Quite rigid in terms of visualisation options, dashboard interactivity and real time data manipulation. 
The disadvantages of using Power BI will present some challenges to overcome, but these will be addressed in the design and build phases, not affecting usability of the end-product where users are concerned. Overcoming these challenges during the design phase will take some time, but will still be preferable to a full product implementation, even disregarding the cost that would be involved with acquiring an alternative solution. 
Power BI might not be the best available option, given just how many options there are, but with no cost, no implementation and infrastructure already in place, it still proves the best solution choice given its capacity to meet all of the data processing requirements of the e-Library.


Design

One of the key objectives of this project is to improve efficiency within the e-Library team by reducing the necessary manual workload required for collecting and analysing e-Resource data, not only for the essential demands of procurement and contract review, but also to reintroduce the circulation of this data regularly to be used the stakeholders and librarians across NHS Wales, as once was the case when the service was a smaller one. With the success of this project, the service would even be a step beyond this in that the data would be readily available to users and stakeholders on demand from the platform which they would each have access to. 
While the ideal position of automated data collection and display will not be realised with the introduction of Power BI, the objective remains to improve the efficiency of data analysis and presentation of e-Library data.
Of the potential e-Library resource types that will require individual dashboards, databases are the most popular, as evidenced through e-Library website data.
[image: ]
Databases are the most popular resource accessed on the website by quite a margin, and so this will be the first dashboard created to present the dashboard first which data suggests would be the most popular.
Technical Design
e-Library data arrives in a variety of formats, even among COUNTER reports.
[image: ]
At present, this data is copied into a master Excel sheet for all e-Library resources.
[image: ]
Each resource type has an individual sheet, but plugging these sheets in to Power BI as they are did not yield the desired results. After some further investigation and experimentation, Power BI responded best to inverting the rows and columns; having the resources as rows and the dates as columns. It also proved best to label these effectively for the Power BI dashboard while still in Excel. This process involved the production of new templates for Excel for data to be collected in to, so that collected data will in future be entered in a format immediately readable to Power BI.
[image: ]
With this pre-processing change, it was much simpler to visualise the data in Power BI and begin exploring options for the dashboard design.  Much of this early design process and decision making was done while learning to use Power BI through online tutorials [28] and video introductions [29] to this complex software, and even as problems were being solved and designs improved, the potential to push the software further with more practice and expertise was still felt.
Tardiness in the e-Library data became all the more obvious once the data had been visualised. Gaps where data had not been collected displayed as broken lines, and where there was a change-over of resource; ending the contract of one nursing database to implement an alternative solution for example, also proved to be something to address within the visualisation options to make the data readable. These issues were addressed, and data gaps filled in conjunction with the format updates to the e-Library datasets for Power BI readability. 
[image: ]
The Slicer tool within Power BI made for a simple, user-friendly solution to drilling down by product, but initial exploration suggested this would be fixed to that single axis. Time periods can be manually selected through using the fields on the right, according to how it exists in the Excel spreadsheet, but this solution is less elegant, and not the user-friendly solution hoped for. Additionally, since regional data is held in separate files to national data, consideration will have to be given to either:
1. Produce a separate dashboard for each Health Board to give regional views
2. Restructure Excel files to include national and regional data for each resource type as separate files; e.g. an Excel file for database, a separate one for e-Journals, etc.
With either solution, the task is one of pre-processing to structure Excel files accordingly.
Design Decisions
Design decisions will remain user centred, and take consideration of Nielsen’s Heuristics to assure the design process takes constant consideration of those specified usability guidelines [30]. It will not be enough to have Power BI capable of creating the desired outputs, if doing so requires expertise with the software.  It will be important that the user understands everything they can see on the dashboard, that it makes sense in real world terms, rather than seeming too technical, and that the users feel like they are in full control of the dashboard.
As for the display, consideration was given to keeping the dashboard readable at a glance. If a user was to attempt to look at data for all databases at once over the period of a year, the range in usage between the products alone already make a single display difficult to read, even before the inclusion of more data visualisations within a single dashboard.
With Power BI, it is possible to quickly change the choice of graph displayed by selecting a visualisation on the right. With some amount of staff training for interested users, the potential of Power BI does increase. Effort will remain however on keeping the dashboard as clear and simple as possible, with hopes that users can use it to a reasonable degree without training. The intended target is that at least 50% of the information available in a data dashboard should be accessible without the need for additional training or support.
Meeting Requirements
[image: ]
By creating separate queries for each year of data, it was possible to overcome the usability challenge of having to manually edit queries to customise date range displayed. Instead, setting tabs up in the dashboard to move between years with a simple button push proves an easier to use alternative. At this stage, two of the three original output requirements are met: 
1. Users can drill-down by resource
2. Users can quickly select a time period
It is possible to drill down further – by month, with some additional training in the use of field selection. Likewise, it is still possible to change the visual display of the data to a preferred graphic for readability.
While the visualisations will be customisable, consideration must also be given to Accessibility Guidelines (WCAG 2.1) [31] – these guidelines have been compiled, reviewed and refined over time by experts in the field of accessibility, testing with every conceivable kind of user impairment, including blindness, low vision, deafness, motor function, speech impediments, photosensitivity and combinations of these. These are considerations that must be given, particularly in a public serving organisation such as NHS Wales, to ensure usability by any and all kinds of users. To this end, the display in the following screenshot has proven the best so far in terms of readability (as tested with users). While some work remains to be done on aspects of font size, the user of a single visualisation in the default display, and in the stacked bar format, proved the most clear and readable for an all-databases view. Further room for development remains; in addition to font size, options for alternate read modes will be considered, as well as ways to improve the contrast of the view for the default display. Customisation options will remain for any and all users to manipulate the visualisations to individual preference.
[image: ]
The design has not yet managed to neatly incorporate regional data selection, since this would require further time spent on data pre-processing. Given the nearing deadline, in order to allow reasonable time for usability testing, the project will move to the testing phase with two out of the three parameters met, and look to refine the current dashboard for deployment, with the allowance that regional data and displays will be a future development.
The current version of the NHS Wales e-Library Databases Dashboard is not quite at the point anticipated by this stage in the timeline, but it was more important that users be immediately presented with a product they can easily use. Developing in line with Nielsen’s Heuristics [30] users will be far more likely to return later for anticipated feature and filter developments if they are confident in using the first product they encounter, rather than being presented with something which they do not understand and losing confidence and interest in what the solution might do for them.
Usability Testing
The e-Library team were given the prototype Power BI Dashboard without instruction. The hope is that a user can pick up the dashboard and gain some information without training, and that with an hour-long training session the potential of Power BI data manipulation and visualisation could be realised.
Initial reactions
· The first user began quite quickly to look for a means to filter on Health Board
· This was anticipated, and indeed one of the early objectives for the 3 key data filter options included the ability to filter on Health Boards. This is definitely the first thing to look at developing in the next project phase. Since data by Health Board is collected separately and in individual Excel files for each Health Board, the data will need to be collated into a single place to accomplish this.
· A user looked to compare data across years
· While the option to filter by year existed, at present there is no option to directly compare or overlay years in a single visualisation. This is another thing that can be investigated early in the next development phase, as these filter options will be key to ensuring users can obtain the sought-after data.
· Changing data visualisations wasn’t straight forward
· This may change when the dashboard moves from being in “build mode” to being published for users to interact with. (At the time of testing, the authorisation to “publish” the dashboard into a user-accessible state had not yet been approved by NHS Wales.) In the current state, additional Power BI expertise is required, to know to select the graph that you wish to customise the visualisation of.
· Questioned regarding the ability to filter on authentication route
· This is not data currently held by the e-Library, but it could be collected and incorporated in future to add the option to display a data visualisation on users authenticating either by IP address or by Single Sign-on
Positive Feedback
“I can see the data I would want to see when reviewing a product right away”
Initial testing showed that the dashboard was indeed as easy to pick up and use as hoped. While the team searched for some additional data parameters to filter on, they enjoyed being able to clearly see the usage data for databases over the years. Everyone quickly found their way to the available filter options and enjoyed being able to hover over the graph to display numerical values.
After initial reactions, some instruction was offered to demonstrate the full potential of the dashboard, such as by bringing up the table view, and some instruction as to using different visualisations for different information clarity, since these were questions raised in the usability testing. As expected, with some user training, it is possible to maximise the effectiveness of Power BI as a solution.
Implementation
The immediate challenge presented with the implementation of this dashboard was obtaining the necessary approvals within NHS Wales to do so. While all of NHS Wales has access to Power BI through the web app, to be able to publish dashboards to that space for colleagues to use was a process that was not anticipated. This caused delays with the launch of usability testing and resulted in it needing to be done in a more controlled environment than originally planned, carried out by sharing control of the desktop application through Microsoft Teams, and giving the e-Library team access to the build version. This would have several implications.
Firstly, the usability testing could not be as far ranging as planned. The original plan would have been to give access to the dashboard to a variety of users; members of the e-Library team, other NHS Wales librarians and stakeholders. This would have increased the scope and technical ability range of the users providing feedback, giving a better representation of the target user group for this project and more feedback to work from.
The second issue this presented was finding a way that anybody would be able to test the dashboard. While the work-around of using Microsoft Teams to share control would work as an idea, this would limit the test in several ways. The dashboard could only be shared with one person at a time, so I would need to be present for each test. The testers would need to be from within the organisation in order to have access to the necessary Teams channel. 
A bigger problem again would be that testers would only have access to the version of the dashboard being built. This will not only look different to the published version but would give testers access to all of the customisation options of Power BI, and potentially result in the breaking of the dashboard from too much experimentation. In this regard, the one-to-one situation would actually benefit, but was nonetheless not the intended way that the testing would be carried out.
Lastly, this delay has meant that the original objective of having a published dashboard by the time of project conclusion has also not been possible.
Once these procedures have been navigated, actual deployment will be immediate. A link can be provided to the published data dashboard and any interested user in NHS Wales could use that link to access the published dashboard and investigate and interrogate the database usage data in its entirety. The remaining work to be done will simply be the publicity surrounding the dashboard launch, the engagement exercise, and conducting the training required to maximise the dashboard potential, which can subsequently be added to the e-Library website in video form, along with a webpage detailing what the dashboard is and how one might take advantage of this new data provision.
Design Phase 2
At the point in time that this report is written, some initial requirements remain not met, owing mostly to time constraints and delays caused by the organisation policies and processes. These, informed and supported by usability testing will be the priorities for the next phase of development.
Requirements met
· Data input formats
· Data visualisations
· Filter by product achieved
· Filter by date achieved
· Usability
· Ease of use
Although not all of the planned requirements for visualisation options were met in phase one, a high degree of usability and ease-of-use was achieved and maintained.
Priority Developments
· Data visualisations
· Filter by Health Board
· Cost-per-use display
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The original aims of this project were
· To identify a solution to the data processing from of the NHS Wales e-Library
· To clean the dataset in order to produce useful results
· To design a user-friendly interface to be used across NHS Wales by any interested stakeholder or staff member
· To be able to drill down within the results of the processed data, to focus on:
· Health Board/Trust
· Resource
· Time Period
· To test the dashboard design with users
· To review and make possible updates based on feedback
· To publish the dashboard for active use in NHS Wales
· To plan to move forward for future developments and expansion of the project
83.75%


Within the time constraints of this independent project, it was possible to meet 83.75% of these objectives.
At present, it has not been possible to publish the dashboard for use across NHS Wales, owing to internal delays with the authorisation required by the NHS Wales organisation to do so, therefore it has not been possible to reach a state of full deployment within the time frame.
The project largely proceeded according to plan, excepting the third of three intended drill down options and also reaching a point of publication. Both of these can be reached in the near future as development continues after the submission of this report. 
As evidenced by the literature review, Power BI was indeed a practical solution to the e-Library data problem. It was applied and used to accomplish all of the original objectives, so far as time allowed, and can continue to be developed to meet all of those as yet unmet needs. The user-focused design worked well, and the feedback gathered in the usability testing was as was expected, supporting the already made plans for development priority.
Given all of these facts, the only realistic improvement that could have been made should the project be repeated would be to work to an achievable timescale. Given the outcome, with hindsight a slightly reduced target for the time allowance would have yielded a one hundred percent successful outcome.



Conclusion

Power BI was identified as the best solution. The literature search provided clear evidence that a Business Intelligence system was precisely the solution to the NHS Wales e-Library problem, enabling the processing of the large amount of e-Library data that up to this point was being manually collated and calculated from Excel spreadsheets. Power BI specifically was selected over alternative options on the basis that the software was already licensed and deployed throughout NHS Wales, saving a great deal of time and money to purchase and implement an alternative solution.
Databases were selected as the resource for the first dashboard created based on them being the most popular resource type provided by the e-Library. The dataset for these resources was then cleaned, blanks filled in and the spreadsheet reformatted based on learning and experimentation with the software to work best with Power BI. 
The dashboard was designed with a user focus and Nielsen’s Heuristics [30] in mind. Rather than declaring success when the dashboard could produce the desired information, development was continued until the dashboard reached the desired easy to use, user friendly outcome. This included designing the dashboards with simple, clear, clickable customisation options, as well as choosing the best default graphic display to clearly display the volume of data from the collective e-Library database usage.
The dashboard has been successfully developed to a point where it is possible to drill down on data based on the resource/database, and also on time period, as was listed in the original requirements, while maintaining the accessible and user-friendly dashboard. It was not however possible within the given time frame to successfully incorporate the ability to drill down based on Health Board, owing to the volume of data pre-processing that would be required and the time limitations of the independent project.
Usability testing was carried out, and the feedback was as anticipated, further reinforcing the intended direction for future developments of this and future dashboards. In addition to the early reactions to look to filter on Health Board, some additional suggestions came through, such as the ability to compare across years, which is not straight forward on the current dashboard.
Unfortunately, it was also not possible to publish the database on schedule to make this prototype version accessible to NHS Wales, to continue to collect feedback while beginning to circulate data, owing to organisational constraints within NHS Wales, and being unable to obtain the necessary authorisation within the time frame of the project.
Suggestions for further work
At this current stage, the development priority beyond the conclusion of this project will be on developing the dashboard to report on data by Health Board and Trust, as was in the original requirements. Usability testing also provided feedback and suggestions as to ways in which the dashboard might be further developed to allow the comparison of data for selected products between years.
Further research, practice and exploration with Power BI will go into this in order to continue to work towards the desired outcome of a user-friendly dashboard for each e-Library resource, which can be used to drill down on data that users would require, in a manner that best works for them. Ideally, the dashboard would develop to include the capacity for these three original requirements and perhaps more as more user feedback is collected, without the need for additional dashboards to be developed. 
While research continues in how to make best use of Power BI to include these requirements, the dashboard is intended for publication at the earliest opportunity. This will allow users to access at least some of the data that would so greatly aid them in their daily roles, while also giving the opportunity to both train invested users in using the Power BI dashboards, and also collecting continuous feedback from users so that the end product might be continuously developed in a user-focused way, to meet their needs as best as possible.
In terms of implementation, once authorisation from NHS Wales has been obtained for the publication of the Power BI dashboard, it will be available soon after. The next steps of the implementation following this will be deploying the regular e-Library release communications plan to inform users via the usual channels that this new resource is available, and where they can learn more about it. Training sessions will be organised and recorder, afterwards being made available on the e-Library website for new and reviewing users to get the most from the new resource.



Reflection

On starting this project, I was very aware of the organisational barriers NHS Wales might present, having worked for the NHS Wales e-Library for four years. When setting the goals of the project, I did so based on what I believed I could personally achieve with these considerations in mind, but it was not particularly surprising for delays to appear where organisational approvals and assurances were needed. 
The element I did not fully grasp however, was the learning curve involved approaching the new Power BI software, and how much time it would take to clean and reformat e-Library data to fit the tool. I had naively assumed that I could fill in the blanks and then do the majority of the data manipulation within Power BI, when in reality, the Excel spreadsheets would need to be completely redesigned to effectively read in to Power BI in the best way. I had taken for granted the sample data I had used in the past with the likes of Power BI and Tableau, compared to using real world data from multiple and varied resources, and this quickly became the most time-consuming part of the task.  When planning time allocation working with new software and ideas, even greater time should be allowed for experimentation and failure within the development process to create achievable goals, and also, I now have more experience working with real world data in this scenario. While I was aware that there would be a difference from my professional experience, with this being my first time actually working in a data processing engineer scenario, the impact that made when working so specifically with data, took much longer than anticipated.
I am happy with the outcome and what was achieved within the scope of the project, and it has still laid the intended groundwork to continue as intended beyond the conclusion of the independent project until all e-Library data can be visualised and made use of quickly and across NHS Wales. It was always known that this would likely be a project that would take several years to reach the intended final state of full deployment for all e-Library resources.
I still have much to learn with regards to data processing and visualisation, and Power BI specifically, but using this starting point and prototype I can continue to develop into the future, until I have the best possible, user-centred data processing system, that perhaps the other Health Library services around the UK might also take notice of, and look to implement themselves. All of this ties back to the NHS Wales methodology of patient centred care, as we all work, however directly or indirectly, to improve the systems and technologies used in healthcare, and by extension the quality of care provided by NHS Wales.
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Investigations

INVESTIGATIONS

= “Total_item_nvestigations': the
total number of times a content
item or information related to a
‘content item was accessed.

* “Unique_item_Investigations’:
the number of uni
content items (e.g. chapters)
investigated by a user.

ue

* “Unique_Title_Investigations’s
the number of unique titles (e.g.
books) investigated by a user.

Requests

= “Total_ltem_Requests’ the total
number of times the full text of
a content item was downloaded
or viewed.

« ‘Unique_item_Requests’ the

number of unique content items. ~Figure 1. The reloionship between
(e:8 chapters) requested by a user. “Investigations”and ‘Requests”

= “Unique_Title_Requests’ the number
of unique titles (e.g. books) requested
byauser





image3.png
A < E F H K L N o Q
INHS Wales
Total Requests OA_Gold and Controlled

Jan JanTotal Feb FebTotal Mar MarTotal Apr AprTotal May May Total Grand Total
Journal Controlled OA_Gold Controlled OA_Gold Controlled OA_Gold Controlled OA_Gold Controlled OA_Gold
/ADC Education & Practice 143 a 147 245 7 263 245 2 28 179 7 186 189 B 194 1038
ADC Fetal & Neonatal 261 62 23 168 16 184 185 2 210 144 33 77 204 52 256 1150
‘Annals of the Rheumatic Diseases 176 39 215 152 2 180 255 a3 298 140 2 161 142 38 180 1034
Archives of Disease in Childhood 431 3 480 436 7 573 454 68 52 371 55 426 an 55 527 2528
BM) Case Reports 385 7 402 346 16 362 453 53 506 m 32 205 299 30 229 1904
BM) Evidence-Based Medicine “ 18 102 “ 2 45 2 a3 Ed 30 7 a7 32 12 “ 325
BMJ Innovations 0 0 0 0 1 1 a a 8 0 1 1 7 1 8 18
BM) Leader 2 1 56 67 10 7 35 8 18 F 1 2 E) 1 2 336
BM) Military Health 1 0 1 6 0 6 16 0 16 10 0 10 13 0 13 56
BM) Quality & Safety 131 87 218 15 8 198 134 105 29 EY ES 162 119 66 185 1002
BMJ Sexual and Reproductive Health 2 2 2 3 B 2 2 B 43 13 a 7 36 3 E 154
BM) simulation, Technology & Enhanced Learning 12 a 16 13 3 16 6 7 13 3 2 s 8 0 8 58
BMJ supportive & Palliative Care 8 7 160 101 58 159 199 57 256 124 2 152 134 2 155 882
British Journal of Ophthalmology 7 1 E4 13 10 123 97 10 107 53 B) 62 L 1 7 56
British Journal of Sports Medicine 12 35 147 141 7 214 180 58 238 129 39 168 164 52 216 983
DTB - Drug and Therapeutics Bulletin 65 0 65 37 0 37 198 0 198 143 0 143 179 0 179 622




image4.png
NHS Wales eLibrary

il Analytics Al Web Site Data

Behaviour Flow

AllUsers
100.00% Sessions

Do P Starting Pages
e

Idatabases._full-text/
2

lopenathens!
18K

Gotoreport [

1 Apr 2020 - 31 Dec 2022

1stInteraction
29K sessions, 15K drop-offs

2nd Interaction
14K sessions, 6.3K drop-offs





image5.png
Journal Report 1 (R4)

Number of Successful Full-Text Article Requests by Month and Journal

National Health Service Wales

Period covered by Report:
2021-01-01 to 2021-02-28
Date run:

2021-03-03

Journal Publisher
Total for all journals

American Joural of Infection Con Mosby

Applied Nursing Research W B. Saunders
Archives of Psychiatric Nursing W B. Saunders
Australasian Emergency Nursing .Elsevier

Australian Critical Care Elsevier
Clinical Simulation in Nursing  Elsevier
Collegian Elsevier
EXPLORE Elsevier

Proprietary
Platform  Journal DOI Identifier

Default
Default
Default
Default
Default
Default
Default
Default

[European Joumal of Oncology NuiChurchil Livingstor Default
Intensive and Critical Care Nursing Churchill Livingstor Default

Intemational Emergency Nursing  Elsevier
Intemational Journal of Afiica Nurs Elsevier
Intemational Journal of Nursing St Pergamon
\Journal of Neonatal Nursing ~ Elsevier

Default
Default
Default
Default

PrintISSN

01966553
0897-1897
08839417
1574-6267
10367314
18761399
13227696
1550-8307
1462-3889
09643397
1755-599K
22141391
00207489
1351841

Reporting

Reporting Reporting

Period Period

Online ISSN  Period Total HTML

01966553
0897-1897
08839417
1574-6267
10367314
18761399
13227696
1550-8307
1462-3889
09643397
1755-599K
22141391
00207489
1351841

g

e D ae e a e s w s

NN~ AR RN RN W

PDF

2

Lol coasoanawaon

Jan-2021

2Bo.onvorooraand

Feb-2021

El

s clwomoawaNnON o




image6.png
4 A B c u
Number of Searches |CINAHL _|AMED (DidBritish Nu{British Nu{EMCare _|ASSIA (Pro EMBASE (IMediine ({Psychinfo (platform - download) |Cochrane (All [Medline _|Psychinfo_[MIDIRS _|Scopus |Cochrane Database |cochra
san-17| 1533|2701 11514 915
Feb17] 1802[ 1610 9999 1]
Mar17|  1923] 1336 8037 967]
Apr17] 00|  1180] 9025 1]
May-17] 1215 591 6527] 828
17| 1sa[ 1034 7495 866
uk17 824|106 30321 35|
) Aug17] 539 879 3179 82|
| sep17] 1050] 1269 33893 593
] oct17] 1740 1746 34189 05|
x Nov-17 1984 32494 33
] Dec17 188 26358 714
Jan-18| E) 36533
3 Feb-18 250| 31276
2 Mar1g] 219 32011
3 Apr18 201 32201
) May-18 259 31369
) Jun-18 173 30534
| Jul1 152 34845
] Aug1g] 157 31879
x sep18 246 32016
] oct18 234 35718
s Nov-18 172 681 32699
3 Dec1s 178 32320
2 Jan-19 1595 1008|0828
3 Feb-19 692 34218
) 375 664] 612 31577
) 516 630 a9q ssa| o571
| 73 704] 11083
] 139 547 104 250 6048 682 10063
[
> = Aticle Downloads April 2019 ->  Top3Jnls April 2019 ->  Database Searches  Database Searches (T)  Medicines Information ~ e-Books  Top 3 e-Books  Evidence Summaries  e-leaming  +





image7.png
A [ & D E F 6 H ! ] K
1 [Database san-17|  Feb17| mar17| Apr17] mey17| sun17] wia7| Aug17| separ| octd]

2 CINAHL 1533 1802|1923 900 1215|1843 820 935] 1050] 1740]

3 AMED 2701 1610] 1336] 1180]  so1| 123a| 1062] 79| 1269] 17a6] 1984] 188] 309 290] 219 sm] 259 173 152| 157]  2a6] 234 172| 178]  1595| 693
4

5

3

7

B

9

10

n

12

13 EmBase 8301 6832 5743|  s678| 4638|5954  8409|  9744| 10094| 11316| 9934|  7841| 10895| 10416 8972| 9633  8813| 10752| 10657 10008| 11453| 10642]  9608|  9287| 11377 13985
14 HmIC 2059  1237] o7 1319] a3 726]  s79] ars] 922 mo| 783 556 1322] 1000] s39]  7o1]  o9s8]  sos| 1653 796 619] 1417  es1|  ss6| 1048] s
15 Medline 11514] 9999 8037]  9025| 6527|7495 30321 31792| 33898| 34189 32494 26358 36533| 31276 32011| 32201 31369| 30534| 34845| 31879 32016 35718 32699] 32320 40828| 34211
16 Psychinfo a089| 4187]  2194| 2503|1263 2679| 1671| 2218]  2614] 2825| 2263  2016|  2681) 2809 2663  2099| 2493 3642 3586 247a| 3598 2se0| 2192] 2220|  3127] 3007
17 MIDIRS

18 Trip Pro

19

20 Cochrane Database 15| 811  o67]  s11] 8]  se6| 839 882 503 505] s3g]  714]

21 Cochrane Clinical Ansy| 1] 16| 7] 8| 4 10| 16| 15 9| 4 9| 17]





image8.png
DIGITALHEALTH AND CARE WALES

NHS Wales e-Library Database Usage

2018

Database

[] (Blank)

[ AmMED

[J British Nursing Datab...
[ cINAHL

[ Cochrane Clinical Ans...
[ Cochrane Database

[ EmBase

[ eMcare

O HMmIC

[ Mediine

[ Psychinfo

01/06/2019,01/07/2019, 01/08/2019. 01/09/2019, 01/10/2019. 01/11/2019
and 01/12/2019 by Database

©01/01/2... @01/02/2... ®Count o... @01/04/2... ®01/05/2... ®01/06/2... ®@01/07/2... >
2018 §
3
@ January @February ®March @April ® May ®June ®luly ®August| o 20X
o0am g
[
S a0k
oM B [HI-IL.L_L_.._.._J PR
O o & o et e @ 0C @Y gh e @
W5 o g o e T W
o @
e M
& o
o L Database
MM l
00M - emmmm e | s
Medine Emease Pychinfo HMIC Britsh Nursing  Cochrane (A1) AMED EMCare
Database

Database

01/01/2019, 01/02/2019. Count of 01/03/2019, 01/04/2019, 01/05/2(<7. 2 |

L

Y Filters

P search

Filters on this visual

01/01/2019
is (A1)

01/02/2019
is (A1)

01/04/2019
is (A1)

01/05/2019
is (A1)

01/06/2019
is (A1)

01/07/2019
is (A1)

01/08/2019
is (A1)

01/09/2019
is (A1)

0171072019
is (A1)

0171172019
is (A1)

0171272019
is (A1)

Count of 01/03/2019
is (A1)

»  Visualizations

»  Fields

P Search
@

Build visusl
B O

2 E k= 0
QWA B e 2
M0
eBaEEE
EFEERYE
AR WRSC
2

Xeais

Datsbsse v x
V-sis

01/01/2019 v x
o1/0212019 v x
Count of 01/03/2019 v/ x
01/04/2019 v x
01/05/2019 v x
01/06/2019 v x
010772019 v x
01/08/2019 v x
01/09/2019 v x
0171072019 v x
0171172019 v x
0171272019 v x

Legend

> E 017

> B0

V19
@ 3 01012019
& Y 010272019
o 01032019
® T 010412019
@ Y 01/05/2019
@ T 01/06/2019
@ Y 01072019
@ T 01/08/2019
@ Y 01092019
& 3 01102019
@ 3 0112019
& 3 011272019
#  Database

> 82020

> B0

> B 2022

»




image9.png
R o R S T S

NHS Wales e-Library Database Usage 2020 Database v

E

@Jan 20 @Feb 20 @ Mar 20 @Apr 20 ®May 20 @ Jun 20 @ Jul 20 ®Aug 20 @ Sep 20 @ Oct 20 ® Nov 20 @Dec 20 ] select all
= [ AmMED
5] [ Assia
(] British Nursing Database
[J British Nursing Index
[ cINAHL
[] Cochrane (Ally
[ Cochrane Clinical Answers
[ Cochrane Database
[ emBASE
[ eMcare

15K

10K

Usage

[ Healthcare Administratio...
O HMmIC
[ Mediine

[ MIDIRs
H h [ Psychinfo
Bk b moin e ot il ik p o DR

Mediine  EMBASE  Psychinfo  Cochrane  EMCare  HMIC Britsh MRS AMED  ASSIA  Hesithcare  British  TripPro
(an Nursing Administra...  Nursing
Database Database  Index
Database

ES

oK

wr e | we |t o w [




image10.png
"NHS Wales e-Library Database Usage 2020
@Jan 20 @Feb 20 ®@Mar 20 @Apr 20 ®May 20 @Jun 20 ®Jul 20 ®Aug 20 @ Sep 20 @ Oct 20 ® Nov 20 @ Dec 20

o
soc
.
18 I
s
ZDK l l
o - e
Medine | EMGASE Poycho Cochane EMCwe  HMIC  Gitn  MDRS  AMED  ASSA  Hesthcwe Brtsh  TipPro
P Nursing haminare, N
fach [tegis

Database

wr | we | we | ow ow [

of 6

Database

[ select all

[ AmMED

[ Assia

(] British Nursing Database
[J British Nursing Index

[ cINAHL

[] Cochrane (Ally

[ Cochrane Clinical Answers
[ Cochrane Database

[ emBASE

[ eMcare

[ Healthcare Administratio.
O HMmIC

[ Mediine

[ MIDIRs

[ Psychinfo

[ Trip Pro

Y Filters

P search

Filters on this visual

Apr20
is (A1)

Aug 20
is (A1)

Database
is (A1)

Dec20
is (A1)

Feb 20
is (A1)

Jan20
is (A1)

0120
is (A1)

Jun 20
is (A1)

Mar 20
is (A1)

May 20
is (A1)

Nov20
is (A1)

oct20
is (A1)

sep20
is (A1)




image11.emf
Declaration and  Form of Consent.docx


Declaration and Form of Consent.docx
DECLARATION 





 

I, John Dunkley-Williams, declare that I am the sole author of this Project; that all references cited have been consulted; that I have conducted all work of which this is a record, and that the finished work lies within the prescribed word limits. 

 

 

This work has not previously been accepted as part of any other degree submission. 

 

 



  

 

Date : ..18/07/2023............................................. 

 

 







FORM OF CONSENT 







I, John Dunkley-Williams,  hereby consent that my Project, submitted in candidature for the B.Sc.(Hons) Computing (Data Information Systems) degree, if successful, may be made available for inter-library loan or photocopying (subject to the law of copyright), and that the title and abstract may be made available to outside organisations. 







  

		Date : ....18/07/2023...........................................


