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Part 1

‘Digital health is showing that it can, in many local and global settings, deliver on the promise of dispensing innovative and contemporary service models that can advance the value, efficiency, and safety of healthcare services’ (Brommeyer, Whittaker and Liang, 2024).
The digitally enhanced service transformation that will be explored here is electronic prescribing and medicines administration (ePMA), a software solution that replaces existing paper-based prescribing and administration of medicines with a digital system (McLean, McLean and Bennie, 2024). 
The primary objectives of this service transformation (ePMA) are to improve patient safety and reduce patient harm. ePMA solutions have the capability to optimise processes and offer functionalities such as clinical decision support, remote access, administration lists, and real-time audit and reporting data (Mueller et al., 2023). 
While it is a widely held belief that electronic prescribing systems contribute to enhanced patient safety, it is also acknowledged that they can result in the emergence of new errors (Redwood et al., 2011) (Jheeta and Franklin, 2017). Cattell et al., (2024) challenge this viewpoint of enhanced patient safety, arguing that ePMA solutions will only minimally reduce errors, and acknowledging that ePMA could lead to 'unintended adverse consequences.' These consequences may involve changes in clinical workflows and an increased workload for healthcare professionals. Their research focused on a paper-based English teaching hospital, where medication errors were examined, leading to the conclusion that if ePMA had been implemented, only a fraction of these errors may have been prevented. 
Mantzourani et al., (2023)  found contradictory findings regarding this issue; discovering that certain studies indicated a decrease in medication errors, while others revealed no reduction, and, in fact, an increase in errors. Each of these conflicting findings prove what a complex area this is, and highlights the importance of robust scrutiny of systems, training and implementation plans.  
Ahmed et al., (2025) present an extreme perspective when considering digital improvements in healthcare, suggesting that the sole method to enhance patient outcomes within the National Health Service (NHS) is to implement a unified electronic prescribing and health information system throughout the entire healthcare framework. They characterise the existing fragmentation of patient records as harmful to both patients and staff. This is a view perhaps shared by many, though rarely vocalising it, and seldom believing it as ever physically possible to achieve.
Stoumpos, Kitsios and Talias, (2023) define digital transformation as the changes instigated by digital technologies aimed at improving both social outcomes and the healthcare industry. The transformation of digital health is occurring in many regions across the globe, with the goal of ensuring that digital technologies play a crucial role in supporting the attainment of health outcomes and helping healthcare facilities meet their goals and objectives (Fonda et al., 2024).
When assessing service transformations and their expected outcomes, it is crucial to consider how they will enhance patient outcomes. Berwick, Nolan and Whittington, (2008) asserted that healthcare systems must concurrently strive for three objectives: improving care, improving population health, and lowering cost. This concept was initially termed the 'triple aim'; however, in 2014, it evolved into the quadruple aim with the inclusion of 'enhancing workforce well-being', to acknowledge that the well-being of staff requires consideration too. It has now progressed to the quintuple aim (image 1) with the further addition of 'promoting health equity' (Nundy, Cooper and Mate, 2022). The quintuple aim is a standardised framework created to guide healthcare improvement through considering the service transformation against each of its five key dimensions (Kirwa et al., 2025).
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Image 1 referencing Nundy et al’s. (2022) quintuple aim




Table 1 relating ePMA to the quintuple aim
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A large proportion of the literature discussing the quintuple aim is focused on America and Canada (Wathen et al., 2025), (Rangachari, Al Arkoubi and Shindi, 2025) with few publications arising from a United Kingdom (UK) perspective. It seems probable that the NHS subscribes to these concepts, though doesn’t explicitly refer to them using identical terminology. NHS publications ‘Fit for the Future’ and ‘2025/26 priorities and operational planning guidance’ discuss each of the five aims, placing significant importance on each of them (UK Government, 2025), (NHS England, 2025a). 
It is encouraging to note that there is broad recognition that digital innovations are essential for enhancing patient outcomes in healthcare; this further validates the need for the implementation of ePMA in healthcare organisations where it is currently lacking and reinforces the idea that it contributes to the quintuple aim for healthcare. ePMA can be distinctly demonstrated as playing a role in contributing to the quintuple aim (table 1), acknowledging that this list is not comprehensive and does not address any potential challenges to an implementation.
When evaluating quality of care in health services, a popular choice of framework is Donabedian’s 2005 model (image 2). This model was the first to discuss the fundamental concepts that are still utilised today in health quality improvement (Hanania and Hanania, 2023). The model examines three domains: the structures (settings) in which care is provided, the processes (the actions and interactions between the caregiver and the patient), and the outcomes (the effects of the care on the patient or population)(McCullough et al., 2023).
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Image 2 referencing Donabedian's model (Donabedian, 2005)
The model aims to prove that its three components are all relevant and bi-directional. Failure in any or all these three outcomes can influence the effectiveness of an implementation (Tossaint-Schoenmakers et al., 2021). Using the Donabedian framework as a model (image 3), it is possible to assess the effects ePMA implementation has on healthcare quality and safety, examining the three interlinked domains.
The ‘structure’ element assesses the foundational characteristics of the health facility, taking into consideration its environment and resources, and aids the decision into whether ePMA can be safely deployed. ‘Process’ refers to the activities the organisation can offer when giving or receiving health concerns, helping to identify any errors or areas for improvement. Finally, ‘outcomes’ describes the effect on a patient or population’s health, enabling validation of the degree of success at achieving the aims it set out to accomplish (Kumah et al., 2024)
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Image 3 demonstrating a modified Donabedian diagram in relation to ePMA

The intermediate steps of this service transformation (image 4) aid the vision of what the long-term achievement is, and what the ultimate goals of implementing ePMA are hoped to be. Many of these outcomes will take time to realise, especially any staff and patient satisfaction goals. 
An ePMA solution introduces new ways of working enabled by digital technology (Taheri Moghadam et al., 2021), (Chaudhry, Benn and Franklin, 2024) a number of these are listed below.
· Prescribing and administering of medications digitally- removing illegibility of prescriptions and improving the efficiency of workflows.
· Improved documentation- assisted by the mandating of fields such as allergies, indication for use of specific medications, venous thromboembolism (VTE) risk assessment, and dose/route/frequency fields.
· Collaborative and multidisciplinary use- multi-professional use can occur concurrently, with functions such as ‘refer back’ options enabling digital communication.
· Remote access- actions can be completed remotely, enabling more efficient prescribing/verification of medicines if unable to attend the ward/unit in person at a particular time.
· Real time clinical decision support- alerting users to potential adverse drug reactions, issues with drug-drug interactions, and allergy alerts.
· Data driven insights- robust digital reporting and auditing capabilities.
· Interoperability benefits- potentially integrating with pharmacy stock control systems, laboratory systems, electronic health records, and community pharmacies for electronic prescription services.
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Image 4 illustrating long term aims of ePMA (with any intermediate steps noted)
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Image 5 illustrating the 'as-is' paper process
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Image 6 illustrating the 'to-be' electronic process of ePMA
Guo et al., (2016) discussed improvements to care they found after digitalising their processes, describing a streamlined workflow, easier access to information, and elimination of manual tasks. Although their findings were not exclusively related to ePMA, they are nonetheless highly relevant and applicable to ePMA also. 
To gain a more profound understanding of ePMA’ s perceived benefits, it is advantageous to analyse a comparison between the existing ‘as-is’ paper process and the anticipated ‘to-be’ digital process (images 5 & 6). The images highlight the significant distinctions between the prescribing and administering of medications on paper versus the use of ePMA. 
Although the paper process exhibits numerous shortcomings (such as illegibility, lack of charts, protracted processes, manual data entry, and inadequate reporting/auditability), it offers benefits over the digital system in terms of cost, training needs, and resilience during network outages. Whilst these benefits are valid, they offer minimal significance in the outcome towards improved patient safety on a day-to-day basis. 
The planning of the introduction of such a highly anticipated service transformation represents a significant challenge. There is a global expectation that ePMA is a strategic priority aimed at modernising and enhancing the efficiency and safety of healthcare. Consequently, ensuring a meticulously planned and safe implementation is of utmost importance (Williams et al., 2022). Areas for consideration (though not limited to):

Assessment and preparation- the need for the transformation must be acknowledged and endorsed by the organisation. Kruszyńska-Fischbach et al., (2022) discuss 'core' or 'need' readiness, which emphasises the organisation's awareness of its needs and issues, resulting in a stated discontent with the existing system. The higher the dissatisfaction, the more likely an organisation is to instigate a change. 
The need for this service transformation of ePMA would be identified and evidence gathered to illustrate the benefits of implementing the digital solution. The Donabedian framework ‘structure’ element could be utilised during this assessment and preparation stage (table 2), scrutinising areas to include staff, infrastructure, and governance. After assessing the level of organisational readiness, the ‘process’ component would involve validating the new operational methods (workflows) through system testing, additional system optimisation, simulating a patient’s journey through the system, and conducting real-time rehearsals of medication rounds.




Table 2 assessing organisational readiness for ePMA using the Donabedian framework ‘structure’ element
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Current state analysis/workflow mapping- baselining current ‘as-is’ tasks and processes can inform areas for improvement and help to shape a benefits register for the programme, firm emphasis is placed on the importance of these tasks (NHS England, 2025b). Process mapping is viewed as a tool to improve the quality of healthcare initiatives by enabling stakeholders to visualise a shared understanding of the systems they intend to change (Antonacci et al., 2021). 
The process mapping phase would begin at the outset of the project; these maps are essential for comprehending the processes that ePMA will modify and the way these modifications will occur. Only by investigating these changes can stakeholders be accurately updated regarding forthcoming, expected processes following the introduction of ePMA.
Stakeholder engagement- Panteli et al., (2023) recognise there are multiple ‘actors’ that assist in a service transformation; the complexities of healthcare systems dictates the merit of a two-pronged approach at engagement- ‘top down’ and ‘bottom up’. Allen et al., (2024) recount that stakeholder engagement was traditionally a ‘top-down’ approach, adding that the aim was to gain an insight into the power and positionality of these partners surrounding the project goal. It is pleasing to hear that this approach may reflect an outdated approach, and that collaborative working with multiple divisions of stakeholders is gaining acknowledgement as a more suitable approach.
Involving a diverse array of stakeholders from the outset is crucial for the effective deployment of the ePMA system. The modifications to processes that affect various staff groups are considerable and ensuring that as many staff members as possible are informed about these changes at an early stage will facilitate their long-term acceptance. 
Employing multiple communication methods with these stakeholders will be vital for reaching the broadest audience; different strategies will be necessary based on the specific group. Methods of approaches will include system demonstrations, ‘mock-up’ medication rounds (using the ePMA system alongside the nurse using the current paper-based medication chart), email correspondence, ward/unit visits, and regular progress updates on the organisation’s intranet pages.
Design and planning- many ePMA systems are classed as ‘off the shelf’ products, defined as pre-packaged generic systems, rather than being a system built exclusively for a particular organisation. The advantages of an off the shelf/packaged solution are cited as cost, dependability and maintenance. Whilst built around a generic set of organisational functionalities, there is the capability for individual organisations to configure areas of the system to align with their workflows (Mozaffar et al., 2017).
If the ePMA system to be implemented was a commercially available version, areas for configuration that should be considered may encompass the specific drug formulary utilised by the organisation, their internally agreed order sets, local medication administration schedules, and the roles/permissions of approved users.
Implementation and pilot project/early adopter- Cresswell, Slee and Sheikh, (2016) examine the intricacies involved in ePMA implementations and suggest that the exchange of experiences among organisations should become a standard practice. They assert that such collaboration facilitates valuable learning opportunities and can expedite implementations by leveraging these acquired insights.
Implementation strategies would require comprehensive and wide-ranging discussions and considerations. The composition of the implementation team(s) must be multi-disciplinary, and the regional roll-out plans will demand careful planning, involving all relevant team members. These responsibilities will necessitate thorough planning by the clinical team, in collaboration with project team personnel. The advantage of establishing a pilot/early adopter site would provide the chance to gather insights and lessons learned after this limited scale ‘go-live’.






Part 2
As previously alluded to, the array of stakeholders engaged in an ePMA implementation is both varied and extensive. Utilising a stakeholder power/interest matrix (image 7) assists in classifying stakeholders based on their individual levels of power and interest. By employing this strategy, organisations can focus their resources on the most impactful stakeholders (Oguz et al, 2025). Through the identification of these groups, appropriate strategies for overseeing the implementation of the digitally enabled service transformation can be effectively managed.
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Image 7 showing the stakeholder power/interest matrix for an ePMA implementation

Han and Zhang, (2024) recognise project leadership style as a vital component in influencing overall success, highlighting its considerable effect on the probability of project failure. Similarly, Al-Thawabiya et al., (2023)) assert that leadership style plays a critical role in advancing improvements within the healthcare sector. These perspectives collectively emphasise the necessity of effective project leadership. Given the wide variety of individuals and organisations engaged in utilising or receiving ePMA, the project necessitates meticulous leadership and management. Silva et al., (2022) focused their deployment on a ‘front-line lead’ approach, citing clinical engagement as a pre-requisite to a successful implementation, with early engagement being key. While frontline clinical personnel can contribute to the implementation of service transformation, there is still a necessity for strong leadership of a committed multi-disciplinary project team. This will guarantee that no competing priorities divert staff attention elsewhere.
Multiple styles of leadership are discussed in the literature, a small selection has been chosen to focus on here (table 3), each with their own merits and shortcomings. 

Table 3 describing a selection of leadership styles
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Sikalgar et al., (2025) summarise the three previously described leadership methods (image 8), relating them to areas of healthcare they feel they’re best suited to. If these views were considered for ePMA, there is no single leadership approach best suited for this service transformation.
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Image 8 describing leadership methods and their uses, Sikalgar et al., (2025)

The literature considers a transformational approach as having a positive effect on project success, though can’t always describe why (Aga, Noorderhaven and Vallejo, 2016).The method is particularly noteworthy as it provides a robust basis for facilitating such a substantial organisational change; by articulating the objectives and vision, the leader can inspire and motivate their team to advance this change, surpassing any previous performance expectations (Ugochukwu, 2025). Many of the traits exhibited by these leaders (image 9), are highly pertinent to leading a transformation such as ePMA; the transformational changes that employees must undergo necessitate a shift in behaviour. The transformational leader is well-prepared to facilitate this change.
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Image 9 describing the traits of transformational leaders (Ugochukwa, 2025
AlNuaimi et al., (2022) describe that a transformational leader possesses the capability to initiate change and improve collective advantages. These leaders excel at equipping themselves and their team members to undertake essential actions in response to challenges and emerging opportunities. Saad Alessa, (2021) summarises that the transformational leadership model encompasses various components, traits, and responsibilities that empower the leaders utilising this method to address both present and forthcoming challenges, all while adeptly overseeing the organisational changes prompted by ongoing external developments.
Introducing an ePMA solution to an organisation is a highly complex undertaking, and one that requires strong leadership. Due to the significant process changes involved, the adoption of this leadership method will assist in motivating followers to accept these changes. The limitation of solely following a transformational leadership approach to an ePMA programme is the lack of promotion to adherence of patients receiving care in line with policies and procedures. In this regard, a hybrid approach to leading the ePMA implementation appears to be a prudent consideration; here, transactional leadership is relevant, as it involves leaders defining explicit roles and responsibilities for team members to guarantee that the highest standards of patient care are achieved (Jackman, 2024). 
The fusion of the two leadership styles can be beneficial in ensuring that both relational and change-oriented, and task-focused outcomes are successfully attained (Poels et al., 2020). A digital service transformation such as an ePMA solution necessitates decisive leadership to address issues at the earliest opportunity and to ensure compliance with project milestones and deadlines (Priestman et al., 2018), this is where the transactional approach is beneficial. The distinctions between the two leadership styles are emphasised (image 10) (Juneja, 2025), demonstrating how the combined, dual methodology can offer a comprehensive approach. The service transformation of ePMA necessitates both the execution of safe, compliant tasks by staff (such as prescribing and administering medications) and the change management needed to shift mindsets and cultures. Solely utilising a transformational approach could invoke empowered staff alongside a chaotic implementation with differing processes being undertaken, and utilising transactional leadership only could result in forced compliance accompanied by resentment.
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Image 10 comparing transactional and transformational leadership approaches
A servant leadership model that emphasises the importance of individuals was viewed as a potential strategy; however, it was ultimately rejected because of its limitations concerning the pace of decision-making and its misalignment with organisational goals. The existing literature explores the advantages of this approach for followers, particularly regarding work engagement and reducing the incidence of 'quiet quitting' within the team (Lucas et al., 2025). Although these factors could enhance project delivery by boosting team morale and ensuring a complete staff presence, they do not contribute to fostering creative thinking or encouraging risk-taking.
Part 3
Evaluating an ePMA service transformation requires careful consideration, a comprehensive assessment supports the validation of anticipated performance while also emphasising the efficacy of projected error reduction rates through system use (Samadbeik et al., 2022). Varajão, Lourenço and Gomes, (2022) discuss the limited options for project evaluation, describing it in most cases as ‘informal and rudimentary’. Identifying evaluation themes is critical and must be established prior to decisions on data collection methods. For an ePMA solution, key areas of focus for evaluation could include patient safety, health outcomes, efficiency, user satisfaction, and financial impact. 
Identifying expected benefits of ePMA (image 11) yields a clear insight into the operation of existing processes. The establishment of a benefits register would commence at the initiation of the project; being a key focus for the project team. According to NHS Wales Health Collaborative, (2020), benefits management is essential to assess performance, provide the greatest value for money to the public, and to establish a positive feedback loop for sharing lessons learned. They assert that benefits must be quantifiable; if they are not, then their realisation is impossible.
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Image 11 showing examples of expected benefits that ePMA will bring
Utilising quantitative research is entirely suitable for assisting in the realisation of benefits, as each of the previously described benefits categories are conducive to the gathering of numerical data. As noted by Bisht, (2024), quantitative data produces numbers and statistics that can either support or refute a hypothesis. This data is beneficial to the organisation, by substantiating the implementation of the service transformation and to unequivocally demonstrate the advantages that ePMA has provided (such as a decrease in prescribing errors, a reduction in drug expenditure, and improved documentation of allergies). 
This information can be obtained through real-time system reporting, oversight of incident report submissions, and time and motion analyses used to examine the potential of a reduction in time for nurse medication rounds (image 12), reduction in staff time delivering medication charts to pharmacy, and reduction of rewriting and verification of medication charts. These exercises could be conducted by either the project team members or the system users themselves. It is through quantitative data that organisation financial bodies will be eagerly expectant to view cash releasing savings, though Ahmed et al., (2016) discovered a dearth of research on the subject and were unable to reach any conclusions regarding any obtained financial benefits.
What quantitative data fails to encompass is the perspectives of the end users or their user satisfaction; however, Carayon et al., (2015) contest this, believing that closed questions, typically found in user surveys/questionnaires, can be categorised as quantitative since they are evaluated through statistical data techniques, and therefore believe that quantitative data can produce responses sharing the views of users.
 Although these closed question responses may provoke opinions and perspectives, they do not provide the comprehensive, nuanced answers that qualitative (open) questions can yield. Im et al., (2023) describe that qualitative research is a relatively new phenomenon in scientific circles; quantitative research has previously dominated with its data driven results. Qualitative research is beginning to increase in popularity owing to its capacity to analyse participants' in-depth experiences and perceptions, particularly for subjects that are less explored and topics that necessitate examination from a different viewpoint.
Grammatikopoulou et al., (2024) assert that as the main end-users of the system, health care professionals should be involved during every phase of the project, including the evaluation stage, adding weight to utilising a mixed methods approach for an ePMA evaluation. These end users of the ePMA system could be invited to participate in face-to-face evaluation sessions, be requested to complete online questionnaires, or a combination of both these methods, potentially yielding a wealth of qualitative data. 
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Image 12 an example of time and motion analysis of medication rounds


Implementation of an ePMA system, especially from a paper-based system represents a significant service transformation affecting multiple disciplines of staff. McLeod et al., (2019) identified a lack of research into the effects this transformation has on staff, Farre and Cummins, (2016) concur, adding that the introduction of ePMA can cause unexpected change where staff need to adapt to new ways of working. Whilst the benefits of ePMA to patients are essential to capture, emphasis must also be placed on end-user experience and well-being, without these staff members, the provision of care would not be possible, thus their significance should be regarded with equal weight. These insights are only possible through the utilisation of a qualitative research element.
Once the data has been collected, it requires analysis. Mixed methods have become increasingly common, and analysis can take various forms. Palinkas, Mendon and Hamilton, (2019) discuss that there can be multiple mixed method designs in evaluation research. Reading their examples, the design that resonates as providing the most effective method of ePMA evaluation is that of complementarity, where the data can be assessed to check it complement’s one another (Tonkin-Crine et al., 2016). This method will allow the quantification of areas such as error rates, cost savings, and omission rates, alongside the qualitative reasoning behind the figures (describing whether the figures are an honest representation of the solution). An example of this could be that the quantitative figure shows a rise in medication errors, though when qualitative investigation occurs it highlights the true recognition of these previously invisible errors prior to digitalisation. 

Part 4
When undertaking a complex service transformation like ePMA, it is crucial to take into account the existing problem environment and the elements that contribute to resolving the issues.  Augustsson, Churruca and Braithwaite, (2019) explain that soft systems methodology (SSM), based on a systems approach and organised complexity thinking, can assist in managing systems perceived as problematic and requiring enhancement. SSM is an iterative process comprising of seven stages, beginning with the identification of the problem, right through to describing the solution.  
As a component of this approach, and to aid enablement of understanding a process/system and its behaviour, the use of a ‘rich picture’ is a tool that can assist with this. The rich picture can be simple or complicated, is usually created at the start of an analysis process and is advantageous as shows a full overview of a system as a whole (Conte and Davidson, 2020). A rich picture can often be utilised as an alternative to interviews and surveys, aiding in the visualisation of a messy situation, and highlighting areas that improvements can be made (Marnewick, Romero-Torres and Delisle, 2024). In this instance the rich picture is showing the pre-transformation analysis of the ‘messy situation’ (paper-based prescribing and medicines administration) and includes pictorial reference to several of the issues experienced with this method (illegible charts, frustrated staff, delays with handling of paper charts, and incorrect medicines administration) (image 13).
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Image 13 illustrating a SSM rich picture (Copilot, 2025)
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Image 14 illustrating CATWOE (George, 2024)





An additional component of SSM is the CATWOE mnemonic (customers, actors, transformation process, worldview, owners, environmental constraints) (image 14), referred to as an analytical framework to aid the understanding and addressing of business challenges from multiple perspectives (George, 2024). This tool will be used to analyse ePMA, to assist in examining the system by emphasising the foundational elements that pertain to the transformation of inputs into outputs, with the aim of ensuring a successful ePMA deployment. The creation of a root definition (likened to a vision or mission statement), with the purpose of defining the system in a structured manner is appropriate to construct at this stage of SSM (Jurevicius, 2025).

Root definition for ePMA- a digital solution for prescribing and administering medication, owned by the organisation and utilised by healthcare professionals, aims to benefit both patients and staff. Its purpose is to ensure safer and more timely workflows while complying with regulatory standards.

C- patients, nurses, doctors, pharmacists are all customers of ePMA, benefitting from the system. 
A- nurses, doctors, pharmacists, health care professionals, IT team, system suppliers are the actors that operate and/or support the ePMA system.
T- converting paper-based prescribing and administration processes into digital processes.
W- the worldview that electronic prescribing and medicines administration is safer, reduces errors, improves auditability, improves workflows, has time saving advantages and eradicates illegibility of prescriptions.
 O- organisation executive board, chief clinical information officer, chief digital information officer, chief nursing information officer, and chief pharmacist are the system owners.
E- organisation infrastructure, regulatory standards, unavailability of financial and workforce resources for successful implementation, resistance to change from stakeholders, training needs, and interoperability with other systems are all environmental constraints that could jeopardise the system and its success

Utilising the CATWOE approach for ePMA provides a robust structure to ensure all these critical factors are considered, however, this list of factors should be further enhanced to provide greater insight into the issues at hand. An example of this is the work of  De Souza et al., (2025) who applied the CATWOE technique to pinpoint seven transformations that their stakeholders deemed the most crucial areas requiring modification. This phase was further augmented by their request for them to also investigate any foreseeable solutions. One of the significant issues they identified was the reliance on paper-based prescribing within their department, which they described as labour-intensive and more prone to errors. The proposed solution was to implement electronic prescribing to enhance legibility, thereby minimising wasted time and reducing medication errors.
A holistic approach to an ePMA deployment is crucial to enhance the probability of success; factors related to the organisational, human elements, cultural aspects, and socio-technical considerations are all vital components to consider. The pertinent questions will invariably revolve around how healthcare professionals, patients, and technology engage with one another. Additionally, how can these interactions be enhanced?
Organisational factors
Leadership and governance- Panteli et al., (2023) emphasise that successful project leadership requires the establishment of a well-defined vision and strategy for transformation, as well as the coordination of robust governance frameworks to support decision-making and accountability processes.
Management of this- given the substantial transformation needed for the implementation of an ePMA solution, this aspect is essential to guarantee the system is deployed both safely and effectively. Consistent leadership during the entire project lifecycle would be vital for maintaining credibility, and enlisting senior, highly regarded clinicians to advocate for the system can also be viewed as a strategy for preserving credibility.
Infrastructure readiness- Xia et al., (2025) discuss that hospitals require a solid infrastructure foundation, encompassing hardware and software solutions and information security. 
Management of this- organisational priority must be placed on infrastructure readiness for this significant digital transformation. Should the infrastructure be inadequate, the project will face considerable challenges and be encumbered with problems. The selection of devices is a crucial element that necessitates the investment of time and effort to ensure accuracy. Thorough surveys carried out on a ward-by-ward basis may be implemented, enquiring into aspects such as the total number of devices available on the ward, the number of nurses concurrently administering medications, the number of prescribers, and the frequency of ward rounds.

Human and cultural factors
System usability and workload impact- Østervang et al., (2024) highlight usability as a key element influencing a user's acceptance of technology, recommending that a usability evaluation be conducted as a legitimate measure for identifying possible weaknesses and errors within the system at an early phase. Comprehensive system testing that incorporates the participation of clinicians outside the ePMA team may enhance the overall success of system usability.
Management of this- technology readiness/system usability centres on the intended users of the systems and evaluates their perceptions regarding a new digital approach to work. This aspect can be equally as crucial as infrastructure readiness in influencing the success of the service transformation. Multiple interactions with stakeholders throughout the pre-implementation stage will aid preparedness and their long-term satisfaction.
The introduction of ePMA presents a markedly different method for tasks that some employees have been accustomed to for many years; thus, the objective should be to mitigate any adverse effects on workload. Schlicht et al., (2025) investigated the literature to uncover the implications of digital technologies on the nursing cohort and reported mixed outcomes regarding workflow. Notably, they found that job attitudes and professional competencies improved with the adoption of digital technologies; however, there was a decline in both physical and mental health. The objective in this context is to prevent these declines from occurring, and the aim to improve the experience at work for staff.

Resistance to change and trust and transparency- Petrakaki et al., (2025) examined the literature and found that digitalisation of healthcare can invoke varied responses from users, one of these being resistance. Tsai et al., (2020) linked technology anxiety to resistance to change, believing it was the apprehension around the introduction of the technology, its uncertainty and unexpected errors that caused the unrest. 
Management of this- any proposed change can lead to discontent among those affected. Change instils fear and anxiety; it is essential to provide time and patience to the employees exhibiting these characteristics. For ePMA to thrive, the end users must feel at ease with the system being introduced; the rationale behind this change should be effectively communicated on multiple occasions. These users will need to develop trust in the system, and to facilitate this, the demonstrated advantages of an ePMA system can be presented to them.




Socio-technical factors
Workflow integration- Salwei et al., (2021) examine the significance of workflow integration for the acceptance, utilisation, and impact of digital health systems on patient safety, indicating that the technology is deemed as well integrated when it aligns with the workflow.
Management of this- the implementation of ePMA has the potential to significantly alter the daily workflows of clinical staff; processes such as medication rounds, medication ordering, medication reconciliation, and prescribing practices are all poised for substantial transformation. It is essential for staff to be informed about these modifications to their practice at the earliest opportunity and to be allowed to reflect on the implications for their roles. The exercises comparing the current state ('as-is') with the future state ('to-be') may be especially beneficial in facilitating visualisation.

Technical integration- the interoperability of systems is considered essential in contemporary times, as healthcare providers argue that the absence of interoperability will exacerbate disparities in healthcare resource distribution and further entrench siloed systems (Nan and Xu, 2023). Costa et al., (2024) concur, though acknowledge the difficulties with achieving this due to healthcare environment complexity, lack of standardisation, existing legacy systems, and resistance to the implementation of digital systems.
Management of this- the technical integration of an ePMA system presents a socio-technical challenge that necessitates meticulous and strategic contributions from both a technical perspective and that of clinicians. Forming effective working groups that include representatives from IT, pharmacy, nursing, prescribers, and clinical safety officers, with a particular emphasis on addressing interoperability and integration with current systems, would be beneficial. This approach would promote collaboration among subject matter experts and ensure a thorough and varied insight into the subject. Monitoring and evaluation of the integrations would be a continuous and iterative process, with changes made based on any positive/negative clinical outcomes for patients.








Conclusion
The transformation of prescribing and administering medicines through digital enablement (ePMA) has been analysed. Its primary objectives of enhancing patient safety and optimising staff workflows have been highlighted. The significance of engaging stakeholders and employing effective project leadership that merges both transformational and transactional strategies was also discussed. Furthermore, the implementation of comprehensive pre-implementation evaluations and preparations was recognised as essential elements that contribute to the success of this initiative.
Recognised as requiring a multi-factorial strategy, ePMA is more than a technological improvement; it represents an organisational transformation that demands a holistic approach, integrating organisational, cultural, human, and socio-technical elements. With meticulous planning, the deployment of an ePMA solution can improve outcomes for both patients and staff, aligning with its overarching aim.
I confirm this essay is my own original work and does not include text generated by a generative artificial intelligence tool.



















References 
Aga, D.A., Noorderhaven, N. and Vallejo, B. (2016) “Transformational leadership and project success: The mediating role of team-building,” International Journal of Project Management, 34(5), pp. 806–818. Available at: https://doi.org/10.1016/J.IJPROMAN.2016.02.012.
Ahmed, H. et al. (2025) “Unifying NHS Electronic Prescribing and Health Records: Bridging the Digital Divide,” Cureus, 17(6). Available at: https://doi.org/10.7759/CUREUS.86055.
Ahmed, Z. et al. (2016) “Economic impact of electronic prescribing in the hospital setting: A systematic review,” International Journal of Medical Informatics, 88, pp. 1–7. Available at: https://doi.org/10.1016/J.IJMEDINF.2015.11.008.
Allen, C. et al. (2024) “Driving key partner engagement by integrating community-engaged principles into a stakeholder analysis: A qualitative study,” Journal of Clinical and Translational Science, 8(1), p. e219. Available at: https://doi.org/10.1017/CTS.2024.665.
AlNuaimi, B.K. et al. (2022) “Mastering digital transformation: The nexus between leadership, agility, and digital strategy,” J Bus Res., 145, pp. 636–48. Available at: https://doi.org/10.1016/j.jbusres.2022.03.038.
Al-Rjoub, S. et al. (2024) “Exploring the Impact of Transformational and Transactional Style of Leadership on Nursing Care Performance and Patient Outcomes,” Journal of Healthcare Leadership, 16, pp. 557–568. Available at: https://doi.org/10.2147/JHL.S496266.
Al-Thawabiya, A. et al. (2023) “Leadership styles and transformational leadership skills among nurse leaders in Qatar, a cross-sectional study,” Nursing Open, 10(6), pp. 3440–3446. Available at: https://doi.org/10.1002/NOP2.1636.
Antonacci, G. et al. (2021) “Process mapping in healthcare: a systematic review,” BMC Health Services Research 2021 21:1, 21(1), pp. 1–15. Available at: https://doi.org/10.1186/S12913-021-06254-1.
Augustsson, H., Churruca, K. and Braithwaite, J. (2019) “Re-energising the way we manage change in healthcare: the case for soft systems methodology and its application to evidence-based practice,” BMC Health Services Research 2019 19:1, 19(1), pp. 1–11. Available at: https://doi.org/10.1186/S12913-019-4508-0.
Berwick, D.M., Nolan, T.W. and Whittington, J. (2008) “The Triple Aim: Care, Health, And Cost,” Health Affairs, 27(3), pp. 759–769.
Bisht, R. (2024) Qualitative vs Quantitative Research - Differences, Examples, Methods | Researcher.Life, Researcher.Life. Available at: https://www.researcher.life/blog/article/qualitative-vs-quantitative-research/ (Accessed: November 1, 2025).
Brommeyer, M., Whittaker, M. and Liang, Z. (2024) “Organizational Factors Driving the Realization of Digital Health Transformation Benefits from Health Service Managers: A Qualitative Study,” Journal of Healthcare Leadership, 16, pp. 455–472. Available at: https://doi.org/10.2147/JHL.S487589.
Carayon, P. et al. (2015) “A systematic review of mixed methods research on human factors and ergonomics in health care,” Applied Ergonomics, 51, pp. 291–321. Available at: https://doi.org/10.1016/J.APERGO.2015.06.001.
Cattell, M. et al. (2024) “Retrospective review of medication-related incidents at a major teaching hospital and the potential mitigation of these incidents with electronic prescribing and medicines administration,” European Journal of Hospital Pharmacy, 31(4), pp. 295–300. Available at: https://doi.org/10.1136/EJHPHARM-2022-003515.
Chaudhry, N.T., Benn, J. and Franklin, B.D. (2024) “Secondary uses of electronic prescribing and pharmacy data in UK hospital care: a national survey,” BMJ Open Quality, 13(2), p. e002754. Available at: https://doi.org/10.1136/BMJOQ-2024-002754.
Conte, K.P. and Davidson, S. (2020) “Using a ‘rich picture’ to facilitate systems thinking in research coproduction,” Health Research Policy and Systems 2020 18:1, 18(1), pp. 1–14. Available at: https://doi.org/10.1186/S12961-019-0514-2.
Copilot (2025) Soft Systems Methodology rich picture illustrating issues with paper-based prescribing and medicines administration. Generated by AI using Microsoft Copilot, 7 November.
Costa, T. et al. (2024) “System interoperability and data linkage in the era of health information management: A bibliometric analysis,” Health Information Management Journal [Preprint]. Available at: https://doi.org/10.1177/18333583241277952;PAGEGROUP:STRING:PUBLICATION.
Cresswell, K.M., Slee, A. and Sheikh, A. (2016) “Five key recommendations for the implementation of hospital electronic prescribing and medicines administration systems in Scotland,” BMJ Health & Care Informatics, 23(4), pp. 783–788. Available at: https://doi.org/10.14236/JHI.V23I4.904.
Donabedian, A. (2005) “Evaluating the Quality of Medical Care,” The Milbank Quarterly, 83(4), pp. 691–729. Available at: https://doi.org/10.1111/J.1468-0009.2005.00397.X.
Farre, A. and Cummins, C. (2016) “Understanding and evaluating the effects of implementing an electronic paediatric prescribing system on care provision and hospital work in paediatric hospital ward settings: a qualitatively driven mixed-method study protocol,” BMJ Open, 6(2), p. e010444. Available at: https://doi.org/10.1136/BMJOPEN-2015-010444.
Fonda, F. et al. (2024) “Healthcare System Digital Transformation across Four European Countries: A Multiple-Case Study,” Healthcare (Switzerland), 12(1), p. 16. Available at: https://doi.org/10.3390/HEALTHCARE12010016/S1.
George, C. (2024) CATWOE Analysis: Your Guide to Developing a Problem-Solving Framework | Creately. Available at: https://creately.com/guides/catwoe-analysis/ (Accessed: November 8, 2025).
Grammatikopoulou, M. et al. (2024) “Evaluation of an electronic prescription platform: Clinicians’ feedback on three distinct services aiming to facilitate clinical decision and safer e-prescription,” Research in Social and Administrative Pharmacy, 20(7), pp. 640–647. Available at: https://doi.org/10.1016/J.SAPHARM.2024.04.004.
Guo, H. et al. (2016) “Digital pathology and anatomic pathology laboratory information system integration to support digital pathology sign-out,” Journal of Pathology Informatics, 7(1), p. 23. Available at: https://doi.org/10.4103/2153-3539.181767.
Han, H. and Zhang, X. (2024) “Servant leadership and project success: the mediating roles of team learning orientation and team agility,” Frontiers in Psychology, 15, p. 1417604. Available at: https://doi.org/10.3389/FPSYG.2024.1417604/FULL.
Hanania, H.L. and Hanania, A.N. (2023) “Quality Improvement,” Translational Radiation Oncology, pp. 639–645. Available at: https://doi.org/10.1016/B978-0-323-88423-5.00062-5.
Im, D. et al. (2023) “Qualitative Research in Healthcare: Data Analysis,” Journal of Preventive Medicine and Public Health, 56(2), pp. 100–110. Available at: https://doi.org/10.3961/JPMPH.22.471.
Jackman, L. (2024) “Harmonizing leadership: Blending transactional and transformational styles in pharmacy practice,” Canadian Pharmacists Journal, 157(4), pp. 171–173. Available at: https://doi.org/10.1177/17151635241253593;WGROUP:STRING:PUBLICATION.
Jheeta, S. and Franklin, B.D. (2017) “The impact of a hospital electronic prescribing and medication administration system on medication administration safety: An observational study,” BMC Health Services Research, 17(1), pp. 1–10. Available at: https://doi.org/10.1186/S12913-017-2462-2/FIGURES/3.
Juneja, H. (2025) Transactional Leadership Theory - Meaning, its Assumptions and Implications - Management Study Guide. Available at: https://www.managementstudyguide.com/transactional-leadership.htm (Accessed: November 7, 2025).
Jurevicius, O. (2025) CATWOE Analysis Explained in Depth - SM Insight. Available at: https://strategicmanagementinsight.com/tools/catwoe-analysis-explained/ (Accessed: November 8, 2025).
Khoshnaw, D. and Karadaş, G. (2024) “Transactional leadership and intellectual capital, the mediating role of knowledge sharing: The study of customs employees in Sulaymaniyah governorate,” Heliyon, 10(19), p. e38747. Available at: https://doi.org/10.1016/j.heliyon.2024.e38747.
Kirwa, T. et al. (2025) “The impact of electronic medical records on maternal healthcare: A scoping review,” International Journal of Medical Informatics, 200, p. 105929. Available at: https://doi.org/10.1016/J.IJMEDINF.2025.105929.
Kruszyńska-Fischbach, A. et al. (2022) “Organizational e-Health Readiness: How to Prepare the Primary Healthcare Providers’ Services for Digital Transformation,” International Journal of Environmental Research and Public Health 2022, Vol. 19, Page 3973, 19(7), p. 3973. Available at: https://doi.org/10.3390/IJERPH19073973.
Kumah, A. et al. (2024) “Assessment of Structural and Process Factors in Delivering Quality Adolescent Sexual and Reproductive Health Services in Ghana,” Global Journal on Quality and Safety in Healthcare, 7(1), pp. 1–8. Available at: https://doi.org/10.36401/JQSH-23-20.
Lucas, P. et al. (2025) “The Role of Servant Leadership in Work Engagement Among Healthcare Professionals,” Healthcare 2025, Vol. 13, Page 2565, 13(20), p. 2565. Available at: https://doi.org/10.3390/HEALTHCARE13202565.
Mantzourani, E. et al. (2023) “Development, implementation and evaluation of the digital transformation of renal services in Wales: the journey from local to national,” International Journal of Clinical Pharmacy, 45(1), pp. 4–16. Available at: https://doi.org/10.1007/S11096-022-01466-9/TABLES/4.
Marnewick, C., Romero-Torres, A. and Delisle, J. (2024) “Rich pictures as a research method in project management – A way to engage practitioners,” Project Leadership and Society, 5, p. 100127. Available at: https://doi.org/10.1016/J.PLAS.2024.100127.
McCullough, K. et al. (2023) “An examination of primary health care nursing service evaluation using the Donabedian model: A systematic review,” Research in Nursing & Health, 46(1), pp. 159–176. Available at: https://doi.org/10.1002/NUR.22291.
McLean, E., McLean, A. and Bennie, M. (2024) “A qualitative exploration of the impact of a hospital electronic prescribing and medicines administration (HEPMA) protocol on junior doctor confidence and competence to prescribe end-of-life care medicines,” International Journal of Clinical Pharmacy, 46(6), pp. 1445–1452. Available at: https://doi.org/10.1007/S11096-024-01789-9/TABLES/2.
McLeod, M. et al. (2019) “The impact of implementing a hospital electronic prescribing and administration system on clinical pharmacists’ activities - a mixed methods study,” BMC Health Services Research 2019 19:1, 19(1), pp. 1–12. Available at: https://doi.org/10.1186/S12913-019-3986-4.
Mozaffar, H. et al. (2017) “The Challenges of Implementing Packaged Hospital Electronic Prescribing and Medicine Administration Systems in UK Hospitals: Premature Purchase of Immature Solutions?,” pp. 129–149. Available at: https://doi.org/10.1007/978-3-319-51020-0_9.
Mueller, T. et al. (2023) “Data Resource Profile: The Hospital Electronic Prescribing and Medicines Administration (HEPMA) National Data Collection in Scotland,” International Journal of Population Data Science, 8(6). Available at: https://doi.org/10.23889/IJPDS.V8I6.2182.
Nan, J. and Xu, L.-Q. (2023) “Designing Interoperable Health Care Services Based on Fast Healthcare Interoperability Resources: Literature Review.,” JMIR medical informatics, 11(1), p. e44842. Available at: https://doi.org/10.2196/44842.
NHS England (2025a) 2025/26 priorities and operational planning guidance. Available at: https://www.england.nhs.uk/wp-content/uploads/2023/04/PRN01625-25-26-priorities-and-operational-planning-guidance-january-2025.pdf (Accessed: October 5, 2025).
NHS England (2025b) Benefits management . Available at: https://digital.nhs.uk/services/benefits-management (Accessed: October 8, 2025).
NHS Wales Health Collaborative (2020) LINC STR1 LINC Benefits Management Strategy V1.0.docx. Available at: https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fperformanceandimprovement.nhs.wales%2Fformer-collaborative-home%2Flaboratory-information-network-cymru-linc%2Flinc-documents%2Fbenefits-management-strategy%2F&wdOrigin=BROWSELINK (Accessed: October 31, 2025).
Nundy, S., Cooper, L.A. and Mate, K.S. (2022) “The Quintuple Aim for Health Care Improvement: A New Imperative to Advance Health Equity,” JAMA, 327(6), pp. 521–522. Available at: https://doi.org/10.1001/JAMA.2021.25181.
Oguz et al (2025) Project Management, 2nd Edition, Kesehatan Masyarakat. MSL Academic Endeavors . Available at: https://repository.poltekkes-smg.ac.id/index.php?p=show_detail&id=23725&keywords (Accessed: February 6, 2025).
Østervang, C. et al. (2024) “Usability and Evaluation of a Health Information System in the Emergency Department: Mixed Methods Study.,” JMIR human factors, 11(1), p. e48445. Available at: https://doi.org/10.2196/48445.
Palinkas, L.A., Mendon, S.J. and Hamilton, A.B. (2019) “Innovations in Mixed Methods Evaluations,” Annual Review of Public Health, 40(Volume 40, 2019), pp. 423–442. Available at: https://doi.org/10.1146/ANNUREV-PUBLHEALTH-040218-044215/CITE/REFWORKS.
Panteli, D. et al. (2023a) “Transforming health service delivery,” Transforming health service delivery: What can policy-makers do to drive change? [Preprint]. Available at: https://www.ncbi.nlm.nih.gov/books/NBK609255/ (Accessed: October 8, 2025).
Panteli, D. et al. (2023b) “Transforming health service delivery,” Transforming health service delivery: What can policy-makers do to drive change? [Preprint]. Available at: https://www.ncbi.nlm.nih.gov/books/NBK609255/ (Accessed: November 9, 2025).
Petrakaki, D. et al. (2025) “Resistance, tensions and consent to digital working in healthcare,” Social Science & Medicine, 368, p. 117691. Available at: https://doi.org/10.1016/J.SOCSCIMED.2025.117691.
Poels, J. et al. (2020) “Leadership styles and leadership outcomes in nursing homes: a cross-sectional analysis,” BMC Health Services Research 2020 20:1, 20(1), pp. 1–10. Available at: https://doi.org/10.1186/S12913-020-05854-7.
Priestman, W. et al. (2018) “What to expect from electronic patient record system implementation: lessons learned from published evidence,” BMJ Health & Care Informatics, 25(2), pp. 92–104. Available at: https://doi.org/10.14236/JHI.V25I2.1007.
Rangachari, P., Al Arkoubi, K. and Shindi, R. (2025) “A multi-level framework for advancing digital health equity in learning health systems: aligning practice and theory with the Quintuple Aim,” International Journal for Equity in Health 2025 24:1, 24(1), pp. 1–17. Available at: https://doi.org/10.1186/S12939-025-02663-4.
Redwood, S. et al. (2011) “Does the implementation of an electronic prescribing system create unintended medication errors? A study of the sociotechnical context through the analysis of reported medication incidents,” BMC Medical Informatics and Decision Making, 11(1), pp. 1–11. Available at: https://doi.org/10.1186/1472-6947-11-29/FIGURES/3.
Saad Alessa, G. (2021) “The Dimensions of Transformational Leadership and Its Organizational Effects in Public Universities in Saudi Arabia: A Systematic Review,” Frontiers in Psychology, 12, p. 682092. Available at: https://doi.org/10.3389/FPSYG.2021.682092/BIBTEX.
Salwei, M.E. et al. (2021) “Workflow integration analysis of a human factors-based clinical decision support in the emergency department,” Applied Ergonomics, 97, p. 103498. Available at: https://doi.org/10.1016/J.APERGO.2021.103498.
Samadbeik, M. et al. (2022) “Developing a Multifaceted Evaluation Tool for Electronic Prescribing System: A Study from a Developing Country,” Iranian Journal of Pharmaceutical Research 2022 21:1, 21(1), p. e123821. Available at: https://doi.org/10.5812/IJPR.123821.
Schlicht, L. et al. (2025) “Digital technologies in nursing: An umbrella review,” International Journal of Nursing Studies, 161, p. 104950. Available at: https://doi.org/10.1016/J.IJNURSTU.2024.104950.
Sikalgar, F.R. et al. (2025) “A Review of Leadership Theories in Healthcare,” Journal of Pharmacy and Bioallied Sciences, 17(Suppl 1), pp. S163–S165. Available at: https://doi.org/10.4103/JPBS.JPBS_1907_24.
Silva, G. et al. (2022) “Transitioning EPMA applications in a large multisite teaching hospital,” BMJ Open Quality, 11(4), p. 1743. Available at: https://doi.org/10.1136/BMJOQ-2021-001743.
De Souza, F.S. et al. (2025) “Enhancing healthcare resilience: systemic medication errors debate in emergency departments with Soft System Methodology,” Ciência & Saúde Coletiva, 30(6), p. e20912024. Available at: https://doi.org/10.1590/1413-81232025306.20912024.
Specchia, M.L. et al. (2021) “Leadership Styles and Nurses’ Job Satisfaction. Results of a Systematic Review,” International Journal of Environmental Research and Public Health 2021, Vol. 18, Page 1552, 18(4), p. 1552. Available at: https://doi.org/10.3390/IJERPH18041552.
Sridharan, M.A. (2021) CATWOE Analysis | Think Insights. Available at: https://thinkinsights.net/consulting/catwoe-analysis (Accessed: November 8, 2025).
Stoumpos, A.I., Kitsios, F. and Talias, M.A. (2023) “Digital Transformation in Healthcare: Technology Acceptance and Its Applications,” International Journal of Environmental Research and Public Health 2023, Vol. 20, Page 3407, 20(4), p. 3407. Available at: https://doi.org/10.3390/IJERPH20043407.
Taheri Moghadam, S. et al. (2021) “The effects of clinical decision support system for prescribing medication on patient outcomes and physician practice performance: a systematic review and meta-analysis,” BMC Medical Informatics and Decision Making 2021 21:1, 21(1), pp. 1–26. Available at: https://doi.org/10.1186/S12911-020-01376-8.
Takamatsu, S. (2022) “Coaching Servant Leadership: Scale Development and Validation,” Frontiers in Sports and Active Living, 4, p. 871495. Available at: https://doi.org/10.3389/FSPOR.2022.871495/BIBTEX.
Tonkin-Crine, S. et al. (2016) “Discrepancies between qualitative and quantitative evaluation of randomised controlled trial results: achieving clarity through mixed methods triangulation,” Implementation Science 2016 11:1, 11(1), pp. 1–8. Available at: https://doi.org/10.1186/S13012-016-0436-0.
Tossaint-Schoenmakers, R. et al. (2021) “The challenge of integrating eHealth into health care: Systematic literature review of the donabedian model of structure, process, and outcome,” Journal of Medical Internet Research, 23(5), p. e27180. Available at: https://doi.org/10.2196/27180.
Tsai, T.H. et al. (2020) “Technology anxiety and resistance to change behavioral study of a wearable cardiac warming system using an extended TAM for older adults,” PLOS ONE, 15(1), p. e0227270. Available at: https://doi.org/10.1371/JOURNAL.PONE.0227270.
Ugochukwu, C. (2025) Transformational Leadership Theory: Inspire & Motivate. Available at: https://www.simplypsychology.org/what-is-transformational-leadership.html (Accessed: November 7, 2025).
UK Government (2025) Fit for the future. 10 Year Health Plan for England. Available at: https://assets.publishing.service.gov.uk/media/6888a0b1a11f859994409147/fit-for-the-future-10-year-health-plan-for-england.pdf (Accessed: October 5, 2025).
Varajão, J., Lourenço, J.C. and Gomes, J. (2022) “Models and methods for information systems project success evaluation – A review and directions for research,” Heliyon, 8(12), p. e11977. Available at: https://doi.org/10.1016/j.heliyon.2022.e11977.
Wathen, C.N. et al. (2025) “Operationalizing the Quintuple Aim of Health System Improvement Through Equity-Oriented Health Care,” Health Services Insights, 18. Available at: https://doi.org/10.1177/11786329251381442;WGROUP:STRING:PUBLICATION.
Williams, J. et al. (2022) “Optimizing Hospital Electronic Prescribing Systems: A Systematic Scoping Review,” Journal of Patient Safety, 18(2), pp. E547–E562. Available at: https://doi.org/10.1097/PTS.0000000000000867.
Xia, M. et al. (2025) “Developing an Evaluation Index System for Service Capability of Internet Hospitals in China: Mixed Methods Study.,” Journal of medical Internet research, 27(1), p. e72931. Available at: https://doi.org/10.2196/72931.
Ystaas, L.M.K. et al. (2023) “The Impact of Transformational Leadership in the Nursing Work Environment and Patients’ Outcomes: A Systematic Review,” Nursing Reports 2023, Vol. 13, Pages 1271-1290, 13(3), pp. 1271–1290. Available at: https://doi.org/10.3390/NURSREP13030108.
Zada, S. et al. (2022) “Servant Leadership Behavior at Workplace and Knowledge Hoarding: A Moderation Mediation Examination,” Frontiers in Psychology, 13, p. 888761. Available at: https://doi.org/10.3389/FPSYG.2022.888761/BIBTEX.
 
image5.png
* Errors may initially increase due to new ways of
working

Prescribin . . -
| « Areduction in prescribing errors long term

errors

* An immediate reduction/eradication of these
Rewriting of PN T

medication
charts

* Improved compliance due to this being a

Allergy mandated action within ePMA
recording





image6.svg
     Prescribing errors  • Errors may initially increase due to new ways of working • A reduction in prescribing errors long term  Rewriting of medication charts  • An immediate reduction/eradication of these activities  Allergy recording  • Improved compliance due to this being a mandated action within ePMA


image7.png
 Duration may initially increase due to a new,
Medi%ation unfamiliar way of working

round e Areduction in the duration long-term
duration

* All areas using ePMA will have no illegible
Ilegible prescriptions

prescriptions

* Large reduction in staff time delivering
Delivering medication charts to the pharmacy, as charts

charts to will not need to be moved physically
pharmacy





image8.svg
     Medication round duration  • Duration may initially increase due to a new, unfamiliar way of working • A reduction in the duration long - term  Illegible prescriptions  • All areas using ePMA will have no illegible prescriptions  Delivering charts to pharmacy  • Large reduction in staff time delivering medication charts to the pharmacy, as charts will not need to be moved physically


image9.png
* A significantly reduced number of paper
Siennenel  charts ordered and used

impact

e Eradication of this action across all ePMA-

S linE enabled areas

locating
charts

 Eradication (due to features such as clinical
VAT decision support and no ambiguity over

‘never entries)
events’





image10.svg
     Environmental impact  • A significantly reduced number of paper charts ordered and used  Staff time locating charts  • Eradication of this action across all ePMA - enabled areas  Medication ‘never events’  • Eradication (due to features such as clinical decision support and no ambiguity over entries)


image11.png
Governance
Limited audit trails

Lengthy, manual process to
generate reports

Clinician experience
Illegible prescriptions
Missing prescription charts
Charts are difficult and time-
consuming to edit

Only one person can use the
chart at any given time
Clinician needs to attend the
patient’s ward/unit to prescribe,

Paper
prescribing

Population health
No clinical decision support,
relies on the clinician to be
aware of allergy/interaction
status

Patient experience
Delays in receiving medication
if the clinician is not on the

ward
Manual dose calculations





image12.png
Governance
Full audit trails
Real-time reporting

Enhanced clinician

workflow
Noiillegible text
No lost medication charts
Quicker to edit charts
Multiple users can view the
same chart concurrently
Remote access to the chart

Improved population health
« Clinical decision support
« Improved antimicrobial
stewardship

Improved patient
experience
Remote clinician access
to the chart (reducing the
delays in treatment to the
patient)
Dose calculators enabling
safer prescribing
Reduced medication dose
gmissions




image13.png
Area of focus

Readiness evidence

Organisational infrastructure

Network connectivity
Available bandwidth

Data security processes
Adequate hardware
Business continuity process

Staffing

Highlighting superusers
Sufficient project and business as
usual staff numbers

Evidence of sufficient staff digital
literacy levels

System design

Abuilt formulary/drug dictionary
Clinical decision support levels
defined

Training Training plan
Training requirements set and
approved

Governance Clinical safety case report

Project decision-making
governance structure defined





image14.png
High

ImZE 0T

Low

Government

Finance/procurement team

System supplier
Organisation executive board

Chief Pharmacist

Chief Digital Information Officer (CDIO)
Chief Clinical Information Officer (CCIO)
Chief Nursing Information Officer (CNIO)

Senior ICT members

Media
General public
BCUHB staff
Patients and carers

Administrative staff

Digital informatics team
Clinical informatics team
Patients and carers

Clinical staff

Low

INTEREST

High





image15.png
Leadership style

Description of style

Transformational leadership

Focuses on building relationships whilst
empowering followers and highlighting
core values and vision (Ystaas ef .,
2023)

Transformational leaders aim to
motivate their followers to perform
beyond expectations, with the objective
of advancing team and organisational
goals (Specchia et al, 2021)

Transactional leadership

Transactional leadership fosters higher
adherence to standardised care
protocols, through the implementation of
rules and regulations (Al-Rjoub et al.,
2024)

An interactive relationship between
leader and follower, motivating
members through rewards, intervening
only when necessary (Khoshnaw and
Karadas, 2024)

Servant leadership

The servant leader places themselves
at the bottom of the leader pyramid
hierarchy. Followers are given clear
roles and the servant leader’s role is to
assist with those roles (Takamatsu,
2022)

The needs of the followers are put
above the needs of the leader, with the
leader playing a positive role model that
shares their knowledge with the
followers (Zada et al.. 2022).





image16.png
+ Transformational Leadership: Drives change and improves outcomes by motivating staff to adopt innovative
technologies and care models.

+ Transactional Leadership: Ensures adherence to clinical standards and protocols, vital for patient safety and
regulatory compliance.

+ Servant Leadership: Focuses on staff development and creates a supportive environment, reducing burnout
and improving patient care.




image17.jpeg
Intellectual Individualized

Stimulation Consideration
O Innovation O Mentorship
O Creativity o Empathy
O Goals O Purpose
O Challenge %o Strength & Skills

Transformational
Leadership

2

ldealized Inspirational
Influence Motivation
O Role Model o Clear Vision
O Walk the Walk o Optimism
O Enthusiasm o Inclusion

© Embody Value o Productivity




image18.png
Leadership is responsive

Works within the organizational culture

Transactional leaders make employees
achieve organizational objectives
through rewards and punishment

Motivates followers by appedling to
their own self-interest

Transforma

nal Leadership
Leadership is proactive

Work to change the organizational culture by
implementing new ideas

Transformational leaders motivate and empower
employees to achieve company’s objectives by
appealing to higher ideals and moral values

Motivates followers by encouraging them to

transcend their own interests for those of the group
or unit




image19.png
Reduction of the environmental impact of paper medication charts

Eliminating blank administration records

Reduction of rewriting and verification of medication charts

Reduction in prescribing errors
Improved allergy documentation P e

Reduction in medication-related never events

Reduction in drug spend

Reduction in the duration of nurse medication rounds

Eliminate time spent locating medication charts

Reduction in staff time spent delivering medication charts to pharmacy




image20.png
4 Wno is completing the medicaton round *
[P T——
O sathuse
O sgeney e
(O e worin ovards cmptecs s supeison

[ —

5 Which mediction round s being observed? -

o™
O e
O omer

O setime

6. Time medication round started *
e wite 2 bm e 1720

ot yoursnswer

7. Time medication round fnshed *

Enteryouranswer

8. How many patients were ncluded nthe medicaton round?

Enter your anwer

9. Wos the stff membe ntenupted during the medication ounds *
Ow

Om




image21.png
PAPER
RECORDS

TerrupTIons \___7"

TIMING




image22.png
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
.................




image23.png
Component

Customers

Actors

Transformation

process

Worldview

Owners

Environmental
constraints

Definition

Stakeholders and users who benefit from changes in the system or process.

Employees within an organization respon:
processes.

le for carrying out the transformation

The evolution of input into output through the organization's activities.

A comprehensive perspective that considers various stakeholders and their
perspectives to appreciate the bigger picture.

Decision-makers like entrepreneurs or investors who have the authority to make
critical changes.

External factors such as regulations, ethical boundaries, and financial constraints
that can limit or restrict the system's changes.




image1.png
Improving poputation
health

Improving care

Advancing
health

eauity

Lowering cost

Improving
workforce well-

being




image2.png
Aim

The contribution of ePMA to this aim

Improving population health

« Reduction in medication errors
o Enables safer prescribing
o Canintegrate with other

electronic systems to promote
continuity of care

Improving care

« More efficient processes,
releasing more time to care

o Improves legibility (reducing
ambiguity and risk of errors)

o Removal of the need to search
for missing paper charts

Improving cost

« Reduction in drug spend

« Reduction in compensation
payouts due to medication errors

Improving workforce well-being

« Can access the system remotely

o Improved multi-disciplinary
communication

« Removal of medication chart re-
writing task

Advancing health equity

« Can standardise prescribing
habits (using order sets/order
sentences)

« Enables equitable monitoring of
prescribing





image3.png
Structures of
Care

setting

Processes of
Care

care delivery and
care coordination

Health
Outcomes





image4.png
Structure
Staffing
Infrastructure
System design
Training

Governance

Organisational culture and
readiness

Resources and facilities

Clinical safety case

Process
System configuration
System testing
Redesigning workflows
Continuous optimisation

Policies and procedures

Outcomes

Reduction in prescribing and
administering errors

Improved patient safety
Improved user experience
Improved auditing of errors
Improved patient satisfaction
Reduction in drug spend

Improved health status of the
organisation’s users





