1. [bookmark: _Toc121821391][bookmark: _Hlk121939043]Introduction 

[bookmark: _Toc121821392]1.1 Organisational Context
The National Health Service (NHS) in Wales delivers healthcare services through seven Health Boards and three NHS Trusts to a population of approximately a 3.19million people across Wales (Welsh Government, 2022). Digital Health and Care Wales (DHCW) is a new organisation within the NHS in Wales, established in 2021, to deliver digital transformation, such as national technology data services for healthcare professionals and the citizens of Wales. DHCW plays an essential role in the changing way that health and care services are being delivered and are responsible for leading large-scale digital developments that will make significant differences to the people of Wales. 
[bookmark: _Toc121821393]DHCW were granted 'Special Health Authority' status by the Welsh Government and currently employs approximately 890 people in a range of roles covering software development, networking, cyber security, project management, statistics and analytics and clinicians. The organisational structure is hierarchical (see figure 1.) with an independent Chairperson and Board and is primarily funded directly by Welsh Government. All other income relates to payment for services provided to NHS Wales, England, and Northern Ireland. Headquarters are in Cardiff city centre, with offices across Wales in Swansea, Mold, Mamhilad and Pencoed. 
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Figure 1. Digital Health and Care Wales Organisational Structure 
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[bookmark: _Toc121821394]1.2 The Business Problem 
For this assignment, the business problem identified is that 'the medicines management process in secondary care settings in NHS Wales is paper-based and potentially compromises patient safety'. Secondary care is either planned or urgent care, usually delivered in a hospital (NHS Digital, 2022). 
[bookmark: _Int_QSdKU6FT][bookmark: _Int_NogK3Hai][bookmark: _Int_H1DxjijR]The current situation in NHS Wales is that the medicines management process, including the prescription, dispensing and administration of medicines in hospitals, relies on paper-based processes. Connelly and Cotterell (2019) suggest that virtually all patients attending the hospital will have one or more medications prescribed, supplied, and administered whilst in the hospital. Due to the volume of medicines prescribed, which equates to approximately 144,000 prescriptions per day in Welsh hospitals (Welsh Government, 2022), and with multiple people involved in the process, medication errors are likely to occur with the potential to be severe or critical. The Audit Commission (2001) reported that 1,200 patient deaths annually in the UK were due to medication errors. Connelly and Cotterell (2019) estimated that there were over 300,000 hospital-based medication errors in Wales, 6000 of which would have caused severe harm. 
The NHS in Wales spent approximately £963.6 million on an estimated 52 million prescriptions in 2021, accounting for the highest area of spending in the NHS after staffing costs (Welsh Government, 2022). In addition, adverse drug reactions cost an additional £98.5 million (PrescQuipp, 2016).  
Evidence supports (Welsh Government, 2018a; Vaghasiya et al. 2021; Austin et al. 2018) an abundance of problems associated with the current paper-based systems of prescribing and administering medicines. The potential causes and contributing factors are highlighted in figure 2. using Ishikawa's (1968) Fishbone diagram. 


[bookmark: _Toc121821395]Figure 2. Fishbone diagram developed by Karou Ishikawa in 1960, Root Cause Analysis. 
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To identify the source of the problem and to help focus improvement efforts, as suggested by Orgrinc et al. (2012), the author adopted Ishikawa's (1968) fishbone diagram and process mapping. Identifying the source of problems can be done using various tools, and each tool will have its purpose and yield different insights. Using more than one tool is necessary to gain knowledge and understanding of a problem. Orgrinc et al. (2012) also suggest that using Root Cause Analysis (RCA) tools in combination usually complements one another, yielding more information about the identified problem. However, Harel et al. (2016) caution that the performance of any RCA tools depends on the perspectives and experiences of those who use them. 
Harel et al. (2016) suggest that fishbone and process mapping tools are frequently used in combination as part of a Root Cause Analysis (RCA) to identify the source of a problem. Cox and Sandberg (2018) suggest that teams seeking to understand the many potential causes of an identified problem will use fishbone diagrams as part of their RCA process. 
Figure 3. The process map illustrates the current process of medicines management within hospitals in Wales. Utilising the fishbone diagram and the process map helps the reader to recognise the cause-and-effect relationship between the problem and the process. 

[bookmark: _Toc121821396]Figure 3. The process map developed by Frank Gilbreth in the 1900s shows the medication administration process. 
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[bookmark: _Toc121821397]1.3 How it can be improved using an Information system. 

By digitalising the medicines management process, patient safety will be enhanced through the implementation of electronic Prescription and Medication Administration (ePMA) systems in NHS Wales hospital wards addressing the six domains of quality care: safety, effectiveness, efficiency, patient-centred care, timeliness, and equity (Kweon and Lee, 2021). In addition to the improvements to the six domains of quality care, successful implementation of an ePMA system can also result in additional benefits, including a reduction in medication management costs, a reduction in patient harm, better access to data, and improved workflow (A Healthier Wales, 2018; Vaghasiya et al. 2021, Austin et al. 2018; and Westbrook et al. 2013). 
The Topol Review (2019) outlines the recommendation to "ensure that the NHS is the world leader in using digital technologies to benefit patients". Digital services are crucial to future health and care development, with a better focus on health and well-being for the people of Wales (A Healthier Wales, 2018). Although introducing health information systems and digitalisation of hospital processes can raise safety concerns (Vaghasiya et al. 2021) According to Austin et al. (2018), it is still one of the most widely suggested approaches for improving drug safety in a variety of healthcare settings. Implementing an ePMA system supporting all stages of the medication management process, including prescribing, dispensing and administration, can improve medication safety. Austin et al. (2018) maintain that implementing electronic medication prescription and administration systems is an international gold standard. Porterfield, Engelbert and Coustasse (2014) concur that the introduction of electronic prescribing and medication administration could have significant benefits by facilitating the quicker, safer, and more cost-effective transfer of information.  
2. [bookmark: _Toc121821398]Justification 
The proposed change is the implementation of electronic Prescription and Medication Administration (ePMA) systems across inpatient wards in NHS Wales. Digitalising the medicines management process will enhance patient safety by removing paper-based processes and reducing clinical practice variations. The author acknowledges the challenge of the large-scale national change proposed. However, as stated in the NHS planning framework published in 2018 (Welsh Government, 2018b), the NHS in Wales must maximise the use of technology and adopt a once for Wales approach. Organisations in Wales must share information effectively and efficiently to provide high-quality, sustainable, and outcomes-based services (Welsh Government, 2018).  Adopting the once for Wales approach in implementing ePMA systems across secondary care settings will ensure clinicians can work digitally across Wales. A once for Wales approach will facilitate access to up-to-date information, ensuring that patient safety is not compromised as they move through the system and across health board boundaries through hybrid systems with multiple digital and paper-based processes. 
The World Health Organisation (WHO, 2017) identified unsafe medication practices and medication errors as leading causes of avoidable injury and harm in healthcare systems worldwide, with an estimated global cost of $42 billion annually. The Department of Health (DoH) in England commissioned an evaluation of the evidence base on medication errors, and the report recognised the benefits of electronic prescribing and medication administration. By November 2019 (All Wales Medicines Strategy Group (AWMSG), 2018), approximately 75% of hospitals in England had implemented ePMA systems. According to Pontefract et al. (2018), the implementation significantly reduced medication errors and delivered financial benefits due to improved adherence to medicines formularies, enhanced workflow, and improved access to prescribing decisions.  
Acute hospitals in Scotland have implemented ePMA systems, and the evidence demonstrates that the implementation supports good antimicrobial stewardship, auditing, and providing feedback regarding compliance and prescribing (Health Improvement Scotland, 2014). Northern Ireland also started the implementation of ePMA systems during 2020-2021. 
Clinical Information systems, including digital medicines management systems, are being implemented rapidly in hospitals throughout Australia. In 2017, the Australian Government developed the National Digital Strategy. The Strategy recognises digital health as an important objective for the Australian health care system (Vaghasiya et al. 2021).
Electronic medication systems have been adopted in healthcare facilities worldwide to provide clinical, organisational, and social value (Kweon and Lee, 2021). Several reports and reviews have acknowledged and recommended the benefits of digital medicines management systems since 2001 (Audit commission, 2001; All Wales Medicines Strategy Group Five-year Strategy 2018-2023; Andrews, 2014; The Wales Audit Office, 2016; Wachter Report, 2016; and the Topol Report, 2019).  

EPMA systems have been successfully implemented and demonstrated improved patient safety worldwide, namely in England, Northern Ireland, Scotland, and Australia. There is no reason to expect that implementing ePMA systems in Wales will not be equally successful in addressing the problems since these countries share cultural similarities and similar healthcare systems.
2.1 [bookmark: _Toc121821399]Aims & Objectives 

The overall business aim will be to implement an electronic Prescribing and Medication Administration (ePMA) system. That will digitalise the medicines management process in secondary care settings in Wales, improving patient safety by removing variations in paper-based practices that contribute to patient safety incidents across secondary care clinical settings.  
The objectives are to: 
· Identify a suitable electronic Prescribing and Medication Administration (ePMA) system by September 2023.
· Implement an ePMA system across inpatient hospital wards in Wales in NHS Wales by April 2027.
· Replace the current paper-based prescription and medication administration processes in secondary care by April 2027. 
3. [bookmark: _Toc121821400]Literature Review
3.1 [bookmark: _Toc121821401] Search Strategy

Conducting a literature search provides the reader with opportunities to learn more about a given topic. The initial search was as broad as possible to identify relevant literature.
To conduct an initial generic search on Google Scholar, the phrase "electronic medicines management" was used. A further systematic review of the literature was conducted by searching PubMed, Embase and Medline. As no single database can explore all the literature, there is a need to search several databases to source the most relevant information. Search keywords included "prescribing", "administration", "medication", "electronic", and "health information system" to achieve the broadest possible search results. A search was conducted separately on each concept and was "exploded" to encompass the identified heading, smaller sub-headings, and synonyms. The purpose of this method was not to restrict the number of resources too early in the literature search. Boolean operators (AND, OR) enhanced the specificity of the search by combining keywords or phrases. 
Exclusion criteria were applied. Articles that were not peer-reviewed, published in English, relevant, duplicated or written before 2012 were excluded. Articles that specifically explored electronic prescription services in the community care setting or primary care and electronic health records were not included as this initiative looks at secondary care electronic prescribing systems. 
[bookmark: _Toc121821402]3.2  Results 
The screening process was completed through human screening and not using an automated process. The first step was to read the titles and abstracts of the retrieved studies to ascertain their relevance, and irrelevant articles were excluded. After reviewing the titles and abstracts, the next step was to read the full-text articles against the inclusion and exclusion criteria.
The preferred Reporting Items for Systematic Review Meta-Analysis (PRISMA) flow diagram shows the literature search results in figure 4.









[bookmark: _Toc121821403]Figure 4. PRISMA flow diagram showing the literature search and inclusion/exclusion process. 
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[bookmark: _Toc121821404]
3.3 Emerging Themes

A final review of full-text articles resulted in 13 papers for inclusion. By reading the articles, key themes were identified: Improved workflow and time, medication safety, financial benefits, and data availability.
[bookmark: _Toc121821405]3.3.1 Improved Workflow and Time 

In Lau et al.'s (2019) study, clinicians reported that implementing digital medicines management systems improved workflow due to the time saved in generating new prescriptions, editing, and copying functions. Other studies (Ayatollahi et al. 2015; Hanauer et al. 2012) report that physicians and nurses believe digital management processes are more efficient and effective. However, Lau et al. (2019) cautioned that a lack of understanding about the potential benefits and changes required to workflows might result in dissociation from technology and regression to paper-based systems.
Westbrook et al. (2013) specifically reported on the issues around the perceived increase in the time it took for clinicians to generate prescriptions using electronic management systems and expressed concerns about the increased time it would take nurses to administer medications. These views contrasted with the benefits promoted by those who have used the systems. Lau et al. (2019) also found an increase in prescribing time. This disadvantage can be counteracted by fewer orders needing clarification, saving time on other medication-related tasks. Furthermore, Porterfield, Engelbert and Coustasse (2014) and Armada et al. (2014) suggest improved efficiency of the medication management process by reducing the time between prescription and antibiotic administration. Moore et al. (2020) found that introducing health information systems reduced documentation time, thus allowing nurses to spend more time on patient care activities. 
[bookmark: _Toc121821406]3.3.2 Patient Safety
Van Wilder et al. (2020) suggest that ePMA systems are often cited as essential to reduce adverse events, including medication errors. Pontefract et al. (2018) found evidence to demonstrate clinically significant reductions in the rate of medication errors. Moore et al. (2013) and Lau et al. (2019) reported a decrease in prescribing errors and adverse events, including medicine interactions and allergy alerts related to implementing ePMA systems. However, in their research, Payne et al. (2015) and Xie et al. (2014) reported on alert fatigue and therefore argued the effectiveness of digital systems on medication safety. Lau et al. (2019) say that their study's alerts related to drug interactions and allergies were relevant and appropriate. Therefore, individual organisations should ensure that the alert settings are appropriate and suitable. Furthermore, Moore et al. (2013) reported improved patient safety, as clinicians can effectively share relevant information across clinical settings. However, the ability to virtually access digital information may reduce face-to-face interactions and could be perceived negatively. 



[bookmark: _Toc121821407]3.3.3 Financial Benefits 

Porterfield, Engelbert, and Coustasse (2014); Hron et al. (2015); Sethuraman et al. (2015) and Armada et al. (2014) found financial benefits of implementing a digital medicines management system and report minimising the cost of medication management in their studies. Moore et al. (2020) specifically explored the impact on nursing time as this is considered one of the single most expensive things in secondary care. Due to the overwhelming volume of paper-based documents nurses need to complete, they have less time to spend delivering direct patient care. Moore et al. (2020) state that by implementing health information systems, nurses have more time to provide direct patient care, resulting in financial savings through potentially not needing to pay for additional nurses or overtime to ensure patient needs are met. 
In NHS hospitals, electronic prescribing has proved to reduce medicine costs due to better formulary management. The savings amount to approximately £6 million to £18 million per year compared to the £322 million spent on secondary care medication in Wales per year treating 700,000 inpatients. Moreover, the reduction of harm equates to savings of £23 million over seven years in terms of time and materials (NHS Wales Information Service, 2020).
[bookmark: _Toc121821408]3.3.4 Data
The healthcare industry constantly generates data, and health information systems help gather, compile, and analyse the data to help manage the population's health and reduce healthcare costs. Analysis of the data will also inform improvements in patient care. (Pharmacy - A Healthier Wales, 2019; Brook, 2022; Hron et al. 2015); and Sethuraman et al. (2015).   
[bookmark: _Toc121821409]3.3.4 Summary
As indicated in the literature, implementing ePMA systems can improve patient safety by reducing adverse events caused by drug interactions and allergies, improving workflow, redeploying clinicians' time to provide direct patient care, and reducing prescribing, administration, and dispensing errors. Although to ensure the successful implementation of ePMA systems into secondary care settings in Wales, there is a requirement to provide clinician acceptance, useability, stakeholder engagement and training. Westbrook et al. (2013) state that healthcare facilities have significantly advanced in understanding how health information systems may disrupt and enhance work patterns. Redistributing time across medication-related tasks is expected to result in time savings. Van Wilder et al. (2020) suggest that ePMA systems are often cited as essential to reduce adverse events, including medication errors. 
4. [bookmark: _Toc121821410]Methods 
[bookmark: _Toc121821411] 4.1 Project Management Methodology and Justification  
The theory and practice of project management to date demonstrate various practically applicable methodologies for efficient project management. The waterfall methodology is a traditional linear approach in which the phases of a project flow downwards and is highly structured, mainly used when making changes later in the process would be too expensive, for example, in construction industries (Cobb, 2015). Agile methodologies are best suited to projects that require a fast-paced, flexible response. They are a highly collaborative and evolving way for teams to self-organise across projects. (Cobb, 2015). The scrum methodology offers a short sprint approach to managing projects, ideally used for small groups of ten people or less in software development or event planning that requires flexibility (Dikert, Paasivaaraa, Lassenius, 2016). The critical path methodology (CPM) gathers all the data to determine when the project is complete by identifying the longest sequence of tasks. This methodology is suitable for small or medium-sized projects, as it would be more challenging to gather the data and identify the sequence in large projects (Kwon et al. 2018).
In contrast to other project management methodologies, the critical chain methodology supports a less technical approach that focuses on balancing resources and keeping them flexible rather than task orders or schedules. Whilst this approach can be used in small and large projects, it is usually applied in construction and software development (Harrison, and Lock, 2004). The Kanban technique is a visual approach to project management. It aids in workflow management by displaying tasks on a Kanban board, where all team members can see the workflow and progress. The aim is to reduce inefficiencies. This approach was first developed for use by manufacturing and software teams, and has been adapted to include marketing, human resources, organisational strategy and executive functions over the years.  
The lean methodology applies a way increase value by reducing waste, usually used in manufacturing and more recently utilised in construction and education industries to drive products based on end-users. Similarly, Six Sigma focuses on reducing waste and identifying what is not needed to improve quality (Westland, 2021). PRINCE2 is a traditional project management methodology developed by the UK government for implementing IT projects. However, unlike other traditional methodologies, such as waterfall, as it is designed to be tailored to specific projects. 
A recent study by Jovanovic and Beric (2018) analysed various project management methodologies (Project Management Institute (PMI), International Project Management Association (IPMA), Association for Project Management (APM), Serbian Project Management Association (YUPMA) and PRojects IN Controlled Environments (PRINCE2) and Agile methods). It concluded that the traditional methodologies (PMI, IPMA, APM, YUPMA, PRINCE2) have more general characteristics that make them more suited for implementing large and complex projects. A comparison of agile methodologies with other methodologies shows that agile methodologies are more suitable for smaller and less complex projects, as well as for Information Technology (IT) projects and preparing various studies and project reports (Jovanovic and Beric, 2018).
The selection of a project management methodology can be a challenging issue. Due to the significant differences in the structures of certain groups of projects, the management of these projects also needs to be significantly different. Burgan and Burgan (2014) state that a specific project management methodology should be chosen depending on an organisation's management philosophy and culture. Many factors, including cost and budget, team size, the ability to take risks, flexibility, timescales, and stakeholder collaboration, will impact which project management methodology is suitable for the proposed project. A literature review provides evidence that PRINCE2 is a universally recognised methodology for implementing large-scale national projects (Jamali and Oveisi, 2016) and is recognised by the PMI and Project Management Book of Knowledge (PMBOK) as a suitable methodology. According to Oinarov and Eshimova (2017), PRINCE2 is the most widely known and widely accepted project management method, with more than a million certified practitioners in over 150 countries. Research conducted on the NHS projects found that only 33% of projects that did not use PRINCE2 were successful, while 66% of projects that did use PRINCE2 were successful, doubling the success rate of projects carried out in the NHS (NHS England and NHS Improvement, 2022).  
The PRINCE2 methodology is a popular project management methodology throughout the UK governmental agencies and United Nations (Smith, 2016). It is frequently used in the NHS to enhance the delivery of patient care, to ensure users' needs are continually met and that public investment is utilised optimally. The PRINCE2 methodology will be applied to successfully implement ePMA systems and digitalise the medicines management process in secondary care settings, given its universal success in large-scale national project implementation to date. 
[bookmark: _Toc121821412]4.2 Description of the Selected Project Management Methodology
PRINCE was established by the Central Computer and Telecommunications Agency (CCTA) of the British Government for definite IT projects in 1989. Analysis during the 1990s resulted in the next iteration when managers realised that PRINCE techniques could be applied to any project. The methodology was rewritten to exclude any mention of IT-specific phrases, and in 1996 PRINCE2 was launched (Jamali and Oveisi, 2016). 
The process is designed to be generic and tailored to any project, regardless of scale, geographical location, or cultural characteristics (Jovanovic and Beric, 2018). PRINCE2 follows a simple yet clearly defined process-based approach to project management with defined inputs and outputs for each phase of the process and specific objectives and activities to be undertaken. 
PRINCE2 sets out a logical framework with clearly defined project steps, roles, and processes, enabling the project manager to control all aspects of the project and follow set principles (Figure 5), themes (Figure 6), and processes (Figure 7). 
The seven PRINCE2 principles define the functional approach to the processes used in PRINCE2 projects, as represented in figure 5.
[bookmark: _Toc121821413]Figure 5. Seven principles of PRINCE2 Project Management Methodology as described by Hinde (2018)[image: ]

PRINCE2 provides a governance framework with a clearly defined strategy and goals. The themes aim to ensure that the principles are appropriately practised and are described in seven areas of knowledge, as illustrated in figure 6. 
[bookmark: _Toc121821414]Figure 6. The seven themes of PRINCE2, as described by Karaman and Kurt (2015)
[image: The seven themes of PRINCE2]


[bookmark: _Toc121821415]Seven processes (figure 7) are compatible with the PRINCE2 principles that guide the user through the project. Each process provides a collection of actions that aid in the direction, management, and delivery of the project. The PRINCE2 process takes one or more inputs, acts on them, and produces adequate outputs.
Figure 7. PRINCE2 Processes as described by Hinde (2018). 
[image: ]

[bookmark: _Toc121821416]4.3 Implementation of the Project Management Methodology
Through effective decision-making processes, project management methodologies assist the project team in controlling and managing the project to ensure the success of processes, tasks, techniques, and technologies (Jamali and Oveisi, 2016). Jovanovic and Beric (2018) state that if a project is to be managed according to the PRINCE2 methodology, then the principles should be respected as they are universally applicable to any project and ensure the project follows the correct route, as illustrated in Figure 8.  
[bookmark: _Toc121821417]Figure 8. PRINCE Process (Buehring, 2022)
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Key
SU = Starting up a project
IP = Initiating a project
SB = Managing a stage boundary 
CP = Closing project 

[bookmark: _Toc121821418]Starting Up a Project 
The 'starting up' process is to ascertain "do we have a worthwhile and viable project". Only the project mandate usually exists at this stage of the project. The mandate is usually an external product generated by a commissioning authority and triggers the starting up process (Hinde, 2017). In the case of implementing ePMA systems, the mandate will be issued by Welsh Government, recommending that all secondary care settings in Wales digitalise their medicines management processes. However, the mandate usually does not provide adequate information for the project board. 
As part of the startup process, the executive responsible for the project will be appointed, providing a single point of accountability. The executive will select the project management team, including the rest of the project board, a senior user and senior supplier and the project manager. 
Gathering all the relevant information will be necessary to provide evidence that the project is worthwhile and viable. The appointed executive will develop a business case containing information allowing the organisational management to determine if the project is worthwhile. The PRINCE2 manual states that the business case allows the management to judge if the project is 'desirable, viable and achievable' (Hinde, 2018). After approval, the person who initiated the project will submit an in-depth project brief outlining the steps, resources, and budget required to implement ePMA systems in secondary care settings across NHS Wales. The executive will continue to ask if the project is still value for money throughout the project. 
[bookmark: _Toc121821419]Directing a project 
At the end of the starting up process, the project manager will request to initiate the project. The directing of a project process will start. Senior managers will own this process which will run from the start to the project's closing. Throughout this process, the project board will guide the project manager, and the project manager can seek their guidance at any time. 
The board will be responsible for ensuring continued business justification for the implementation of ePMA systems in secondary care settings in Wales. They can close the project at any stage if they determine that the business case is no longer viable. The executive board member will be responsible for all decisions and usually manage by exception receiving regular reports that will enable them to exercise their control and make decisions. 
[bookmark: _Toc121821420]Initiating a project 
[bookmark: _Toc121821421]Project managers must develop Project Initiation Documents (PIDs), which outline a comprehensive project plan, including time, cost, quality, scope, risk, and benefits, to demonstrate the project's business merits and define the project parameters. When the project board approves the PID, the project can begin.
Controlling a stage
During this process, the project manager will break down the project into smaller work packages and delegate them to members of the team to complete. This process describes the day-to-day activities to monitor the progress of the project. The project manager will oversee work progress, help overcome challenges, and rectify mistakes if necessary. The main aim of the controlling stage is to ensure everything is going to plan. 
[bookmark: _Toc121821422]Managing Product Delivery 
In this process, the project manager will ensure that deliverables meet PRINCE2 quality expectations and verify progress against the project brief. The project board will evaluate the completed work and either approve or request revisions and changes to the work.  
[bookmark: _Toc121821423]Managing stage boundaries
A review of each stage of the project by the project manager and the project board will ensure that the project proceeds as planned. This will ensure that the project meets the assurance requirements as it progresses. At each project review, the project board decides whether to proceed to the next stage or to abandon the project in its entirety. A retrospective meeting with the project team will be held by the project manager to document the lessons learned and improve the next phase of the project (Meredith, Shafer, and Mantel, 2017).

[bookmark: _Toc121821424]Closing the project
When the project's aim is achieved and ePMA systems have been implemented across secondary care settings in Wales, the project will be complete. The project manager will ensure that there are no outstanding issues, including documentation, outcomes, and reporting, and the project is closed. 
4.4 Evaluation of the Impact of the Project
As the project achieves the intended purpose within the given budget and on time, it is considered successfully developed (Jamali and Oveisi, 2016). Creswell, Williams, and Sheikh (2020) state that there is a lack of comprehensive, intuitive, and useable evaluation frameworks for implementing health information technology systems. Examples of existing evaluation frameworks include; the Nonadoption, abandonment, scale-up, spread and sustainability (NASSS) framework (Greenhalgh et al. 2017), the framework for evaluation of informatics tools (Kaufman et a, 2006), the health information technology evaluation toolkit (Cusack and Poon, 2007), health information systems: human, organisation, and technology-fit factors (Yusof et al. 2008) and the health information technology reference-based evaluation framework (Sockolow et al. 2015). Cresswell, Williams, and Sheikh (2020) later developed a formative evaluation framework specifically for health information technology implementers, the technology, people, organisations and macroenvironmental factors (TPOM) framework (figure 9). Within the framework, all dimensions are equally important and illustrate the interdependencies of the components. 
It will be necessary to consider the motivations for the project and the stakeholders to evaluate the project's impact. As the proposed project is a large-scale national project, measuring every impact area will not only be difficult and time-consuming but will most likely be of little interest to the stakeholders (Thomas, 2017). Therefore, it will be crucial to focus on the most critical areas. 
The measures that will be considered most relevant in the successful implementation of ePMA systems will be: 
· Medication safety - this measure will include medication errors (administration, prescribing and dispensing errors), and the data will be collected using the NHS incident reporting system. The data will be collected pre-implementation and periodically post-implementation to demonstrate causality and monitor the impact. 
· Improved workflow – data for this measure can be collected qualitatively by interviewing users and issuing questionnaires about their experiences to multiple staff and patient groups. The data will be collected pre and post-implementation to determine causality. 
· Financial implications – multi-faceted data can be collected as part of this measure, including the direct cost of medication and the cost of compensation claims directly linked to harm caused to patients due to medication errors. It will be necessary to review and compare data relating to financial expenditure over set periods, for example, January – March 2022 with January- March 2023, so that data demonstrates comparable causality. 
Using the TPOM framework (Figure 9), stakeholders will be able to monitor the change process, to guide the implementation of ePMA systems as required.
[bookmark: _Toc121821425]Figure 9. TPOM framework developed by Cresswell, Williams, and Sheikh (2020). 
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5 [bookmark: _Toc121821426]Discussion 
The expected impact of implementing ePMA systems in secondary care is improving patient safety by digitalising the medicines management processes and removing variations in paper-based practices that contribute to patient safety across secondary care clinical settings.
The potential indirect improvements could include reduced average length of stay as patients' medicines will be managed more efficiently. Less failed discharges attributable to medication compliance, as the community and primary care services will be able to access the up-to-date medication information and support patients appropriately, aligned to the treatment they received during their inpatient stay.
Some unintended consequences could mean an initial increase in medication errors reported. This measure would need analysing as it would be challenging to ascertain if there is, in fact, a rise in medication errors or if the increase is because of the availability of more accurate data and reporting because of the ePMA system implementation. Initially prescribing medications and medication administration rounds may also take longer as clinicians adapt to changes in their workflow. However, applying the change adoption curve during implementation can address this (Rogers, 2003). Other unintended consequences could be realised during the implementation of ePMA, including useability, IT literacy, access to electronic devices, and IT glitches, for which we would require stringent business continuity plans. 
Potential future improvements following the successful implementation of ePMA systems, informed by the literature review, could include a fully integrated digital health record that would see the patient's medical record wholly digitalised. Clinicians anywhere could access patients' medical records as needed to deliver care and treatment to patients wherever they present, resulting in patients receiving more timely, safer care based on their needs. 
This assignment aimed to devise a system improvement initiative related to the author's current job role. The proposed service improvement initiative aims to digitalise the medicines management process in secondary care settings in Wales by implementing ePMA systems using the PRINCE2 project management methodology. A systematic literature review was undertaken to inform the identified business problem and aims and objectives to address the identified problem. 
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Continuous business justification Justify the values of the project at each stage

of the life cycle

Learn from experience Project managers should utilise  their
knowledge gained from prior experiences to

improve upon their practice

Define roles and responsibilities Clear roles should be established with clear

delegation, ownership, and accountability

Manage by stages After the completion of each stage, an
appraisal should be completed to clarify the

projects’ objectives and resource optimisation

Manage by exception Tolerances are defined to ensure and establish

an absolute limit of authority

Focus on products. Quality of product delivery should be

paramount and a central focus of the project

Tailor to suit the environment The PRINCE2® framework can be tailored to
the projects’ requirements, regardless of size,

complexity, and scope
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Directing a project Runs from the start-up of the project until its

closure. Aimed at the Project Board.

Starting up a project A pre-project process, designed to ensure that
the pre-requisites for initiating the project are

in place.

Initiating a project The Project Initiation ~ Documentation,
including a project plan and performance
targets: time, cost, quality, scope, risk, and
benefits are developed and sent to the project

board for approval.

Managing stage boundaries Provides the Project Board with key decision
points on whether to continue with the project

ornot.

Controlling a stage The monitoring and control activities of the
project manager involved in ensuring that a
stage stays on course and reacts to unexpected

events.

Managing product delivery To ensure that planned products are created

and delivered.

Closing a project To execute a controlled close to the project
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