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[bookmark: _Toc228278573]Abstract

Following the implementation of an Electronic Prescribing and Medicines Administration (EPMA) solution at Morriston Hospital, this study evaluated its impact on visibility and monitoring of broad-spectrum antimicrobial agents, focusing on the drug Piperacillin Tazobactam. The study aimed to assess whether EPMA enhanced oversight of prescribing and administration, influenced workforce workload and digital literacy, and shaped clinicians’ engagement with and perceptions of the EPMA solution as a tool to support antimicrobial stewardship (AMS). 
A mixed-methods approach was selected. Quantitative data was used from multiple sources, including the Antibiotic Data Library for Wales and the Healthcare Associated Infection Surveillance Dashboard to compare pre- and post- implementation prescribing and administration trends. A user survey, including open- and closed-ended questions captured clinicians’ perceptions, engagement and satisfaction with the EPMA solution. 
The implementation of EPMA improved the visibility and monitoring of Piperacillin Tazobactam and contributed to a reduction in its overall usage. Automated clinical decision support facilitated timely interventions. However, an overall reduction of reported Clostridium difficile (C. difficile) infection rates was not observed, reflecting the multifactorial nature of infection control. Furthermore, clinician engagement and perceptions were varied, with noted limitations compared to previous paper-based processes. The increased reliance on digital technologies highlighted the requirement for additional training and further optimisation to align clinical workflows with AMS. 
EPMA was an effective enabler of AMS, however its impact is dependent on socio-technical influences but predominantly alignment with clinical workflows and user capabilities. While clinicians demonstrated improved engagement and digital literacy, challenges with workflow integrations limited optimal use of the technology. Findings of this study suggest that effective AMS through EPMA requires ongoing training, support and system optimisation, with sufficient access to digital tools at the point of care. Finally, sustained clinical engagement is also essential to embed EPMA into routine clinical practice successfully and ensure its consistent and effective use. 
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Chapter 1 [bookmark: _Toc226459464][bookmark: _Toc228278579]Introduction 

[bookmark: _Toc226459465][bookmark: _Toc228278580]1.1 Background and Context 
Morriston Hospital is the largest acute tertiary facility within Swansea Bay University Health Board (SBUHB), serving South-West Wales with approximately 750 beds. It provides comprehensive diagnostic and therapeutic services, housing regional specialties including the Welsh Centre for Burns and Plastic Surgery and one of Wales’s two cardiac centres. In 2022, the launch of a centralised Acute Medical Unit further established the hospital as a regional centre of excellence (Royce, 2022).
SBUHB, formerly known as Abertawe Bro Morgannwg University Health Board (ABMU), was formed in April 2019. It now serves a population of approximately 390,000, across Swansea and Neath Port Talbot, operating three major hospitals, Morriston, Singleton and Neath Port Talbot, and employing around 14,000 staff. The population is also supported by primary care independent contractors (Figure 1.1), with mental health and learning disabilities services provided through both community and hospital settings. 

[image: A cartoon tooth with a toothbrush and glasses
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[bookmark: _Toc228278647]Figure 1.1 SBUHB primary care independent contractors

Prior the implementation of Electronic Prescribing and Medicines Administration (EPMA), all inpatient medications were prescribed, transcribed and administered using paper medication charts; therefore, information relating to patients’ prescriptions, administrations or any modifications were not always readily available, identifiable or automatically reportable, requiring frequent visits to wards, bedside reviews and manual audits, which were often timely, resource intensive and near-impossible to report information in real-time. In addition, the illegibility, and often inaccessibility, of paper medication charts contributed to errors such as incomplete prescriptions, transcription errors, unclear administration records and multiple medication charts being used simultaneously.
In 2017, the Welsh Government approved a business case for ABMU (now SBUHB) to act as the National pathfinder for electronic prescribing. This enabled a pilot and subsequent implementations of EPMA across two of its major hospitals but did not include Morriston Hospital. The business case referenced audits conducted in 2015/16, which identified significant patient safety gaps across the health board. These included prescribing errors and elevated rates of reported Clostridium difficile (C.difficile) infection, reinforcing the need for improved interventions, including the implementation of antimicrobial stewardship (AMS) programmes (Abertawe Bro Morgannwg Health Board, 2017). 
The business case proposed that EPMA would facilitate and significantly improve AMS across the health board through a combination of clinical decision support systems (CDSS) and tailored protocols, to restrict drugs from being prescribed inadvertently and provide prescribers with appropriate antimicrobial guidance. The case for change was largely predicated on recommendations following the publication of the independent review ‘Trusted to Care’ (Andrews, 2014), the Welsh Government's Prudent Healthcare Principles’ (Welsh Government, 2016) and the Welsh Government’s Informed Health - A Digital Health and Social Care Strategy for Wales (Welsh Government, 2015). 
Despite having previously been discounted as a preferred pathfinder site, due to its size and complexity, a further proposal was made in December 2020, enabling the implementation of EPMA at Morriston Hospital. Drivers included the maximisation of patient safety benefits and mitigation of patient safety risks across a larger proportion of the health board. EPMA has since been implemented across all SBUHB adult medical and surgical inpatient areas and was the first health board in Wales to implement an EPMA solution in an adult inpatient setting. This implementation has continued to support the objectives of SBUHBs most recent digital strategy (SBUHB Digital Strategy, 2025).    

[bookmark: _Toc226459466][bookmark: _Toc228278581] 1.2 Electronic Prescribing and Medicines Administration (EPMA)  
EPMA solutions replace paper-based prescribing and documentation of medicines administration in hospital settings and although widely adopted across the United Kingdom (UK), remain an emerging digital innovation within Wales (Mueller et al., 2023). The EPMA solution at SBUHB is provided by System C, who acquired the WellSky International (formerly known as JAC) electronic prescribing and administration product ‘Wellsky’ (System C, 2021). This was attained as an additional module of SBUHB's then pharmacy stock control solution (JAC), and on the basis that it could be integrated with Digital Health and Care Wales’s (DHCW) National digital architecture, to act as a Welsh health board pathfinder and share its learning.
Prescribing medicines is the primary therapeutic intervention upon hospital admission, traditionally managed via paper or electronic medication charts (Shemilt et al., 2017). While EPMA systems enhance safety and AMS through CDSS (Williams et., 2020), they may introduce “disbenefits” including new error types and workflow inefficiencies that jeopardise patient safety and increase costs (Esmaeil Zadeh and Tremblay, 2016). Examples of benefits and dis-benefits have been included in Table 1.1.

[bookmark: _Toc228278691]Table 1.1 Examples of EPMA benefits and dis-benefits adapted from (Bouraghi et al., 2024)
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EPMA solutions are pivotal in reducing antimicrobial resistance (AMR), “the innate, developed or acquired ability of a microorganism to survive in the presence of an antimicrobial agent” (Jenkins et al., 2022). Addressing the World Health Organization’s (WHO) concerns regarding inappropriate use as a driver of AMR (Antochevis et al., 2025), SBUHB's EPMA solution uses CDSS to enact protocols with hard-stop reviews, such that prescriptions automatically stop following 72 hours. While powerful, such mandates require iterative design and continuous review to prevent unintended clinical outcomes, such as redosing delays (Powers et al., 2018). The EPMA solution at SBUHB is also supported by business intelligence dashboards to provide a user-friendly view of hard-coded (reportable) data, which is accessible to all eligible healthcare professionals supporting AMS, providing multidisciplinary teams with almost real-time patient data. Recent evidence suggests that delays to redosing may result in poor clinical outcomes (Kemmler et al., 2021). A key objective of the business intelligence dashboard for AMS is to provide greater visibility of prescribing and administration practices to support the timeliness of antibiotic reviews.  
When effectively integrated into clinical practice, these digital interventions can significantly reduce broad-spectrum antibiotic consumption, mortality rates and healthcare costs (Dzintars et al., 2021). However, identifying strategies to overcome resistance remains a major global challenge, particularly as new bacterial treatments are limited (Frieri, Kumar and Boutin, 2017). Despite the many advancements in medical practice through the introduction of new antimicrobials, resistance often correlates with antibiotic use, advocating better prevention and diagnosis of infections to preserve the current range of antimicrobials available (MacGowan and Macnaughton, 2017). 

[bookmark: _Toc226459467][bookmark: _Toc228278582] 1.3 Rationale for the Selection of Piperacillin/Tazobactam
Piperacillin, a ureidopenicillin, is used to treat gram-negative and gram-positive bacteria’s (Wagh et al., 2018). Tazobactam is a β-lactamase inhibitor, which when combined with Piperacillin, protects it from degradation (Iqbal et al., 2022). Its wide scale use makes it suitable for treating serious infections such as hospital-acquired pneumonia (Chen et al., 2021) and sepsis (Hagel et al., 2022). However, due to its broad activity and threat to AMR, Piperacillin Tazobactam is placed in the ‘Watch’ category of the UK Access, Watch, Reserve, and other classification for antibiotics (AWaRe) (UK Health Security Agency, 2025).  ‘Watch’ antibiotics are those with a broad-spectrum and a higher potential for AMR, therefore should be monitored. A summary of Access, Watch and Reserve Categories is provided in Figure 1.2. 
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[bookmark: _Toc228278648]Figure 1.2 Summary of Access, Watch and Reserve Categories (UK Health Security Agency, 2025)


For this project evaluation, Piperacillin Tazobactam was selected due to its high volume of use at SBUHB, specifically at Morriston Hospital. It is often prescribed as a first-line antibiotic treatment; therefore, its relevance has a direct clinical impact on AMS. 

[bookmark: _Toc226459468][bookmark: _Toc228278583]1.4 Problem Statement 
This case study evaluates the impact of EPMA at Morriston Hospital on the visibility and stewardship of Piperacillin Tazobactam. By comparing longitudinal prescribing and administration data, the study assesses whether the transition to a digital system improved the monitoring of this broad-spectrum agent. This review of Piperacillin Tazobactam was supported by SBUHB, due to its broad-spectrum use and potential associations with AMR and C.difficile. 

[bookmark: _Toc226459469][bookmark: _Toc228278584] 1.5 Rationale for the Study 
In 2021, Welsh Government issued Welsh Health Circular WHC (2021) 028 (Welsh Government, 2021), outlining AMR and Healthcare-Associated Infections (HCAI) improvement goals aligned with the UK’s 20-year vision for AMR and the National Action Plan (NAP) 2019–24 (HM Government, 2019). This tasked all health boards to implement multifaceted behavioural change interventions. The policy direction was subsequently advanced through UK NAP 2024–29 (HM Government, 2024), which reaffirmed the 2040 vision to contain and mitigate AMR, with continued emphasis on antibiotic reduction and enhanced surveillance. These objectives were further reinforced through Welsh Health Circular ‘WHC (2024) Number 038 ‘Healthcare-associated infections and AMR goals 2024-25’ (Welsh Government, 2024).
SBUHB is monitored on the proportion of narrow (‘Access’) versus broad-spectrum (‘Watch’) antibiotics, to reach a target reduction of 5% in total antibiotic use and achieve a 70% total use of antibiotics for the ‘Access’ category. Agents within the ‘Access’ category target identified pathogens (Alm and Lahiri, 2020), treat common bacterial infections (Diamantis et al., 2022), reduce the risk of AMR (Glass et al., 2024) and promote judicious prescribing practices (Sharland et al., 2022). In contrast, ‘Watch’ agents, are associated with a higher risk of resistance, disruption of normal microbiota, and increased risk of adverse outcomes such as C.difficile infection, underscoring the need for targeted, clinical and digital interventions to strengthen AMS.
The potential benefits of AMS expand the needs of SBUHB as an organisation. Improved management of AMR can lead to more effective treatments, shorter hospital stays through faster recovery, improved and safer medical procedures, more predictable care and a healthier future generation (Aryee and Price, 2015). 

[bookmark: _Toc226459470][bookmark: _Toc228278585] 1.6 Aims and Objectives of the Research
This project seeks to determine how effective the introduction of EPMA was in improving visibility and monitoring of broad-spectrum antimicrobial drugs at SBUHB. 
The aim of this project is to evaluate whether the introduction of an EPMA solution has improved the visibility of broad-spectrum antimicrobial drugs, by evaluating the prescribing and administration of the antibiotic Piperacillin Tazobactam as an example at Morriston Hospital both pre- and post-EPMA implementation. This case study will also analyse the workload and digital literacy of the workforce and clinicians’ engagement and perceptions of EPMA as a digital tool to support AMS. 
The objectives of this evaluation are:
1. To assess whether the introduction of EPMA improves visibility of antimicrobial prescribing. 
2. To determine whether there is a reduction in prescribing and administration of the drug Piperacillin Tazobactam, using a comparison of pre-EPMA and post-EPMA data.
3. To analyse clinicians’ engagement and perceptions of EPMA pre and post EPMA for antimicrobial prescribing. 
4. To analyse the effect EPMA has on the workforce (workload, digital literacy).

To support this evaluation, the following research questions have been developed:
1. Why was an EPMA solution necessary to improve antimicrobial stewardship?
2. Did the introduction of EPMA improve visibility of antimicrobial prescribing? 
3. How effective was EPMA in reducing the prescribing and administration of the drug Piperacillin Tazobactam using a comparison of pre-EPMA and post-EPMA data?
4. How engaged are clinicians with antimicrobial stewardship and how do they perceive the role of EPMA as a monitoring tool? 





[bookmark: _Toc226459471][bookmark: _Toc228278586]1.7 Structure of the Dissertation
This dissertation adopts the IMRaD (Introduction, Methods, Results, and Discussion) organisational structure, a format widely used in academic research to promote clarity, coherence, and methodological transparency. A description for each chapter has been included in Table 1.2.

[bookmark: _Toc228278692]Table 1.2 Provides a description of the dissertation, setting out a roadmap of the chapters to follow
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[bookmark: _Toc228278587][bookmark: _Toc226459472]Chapter 2 Literature Review 

[bookmark: _Toc226459473][bookmark: _Toc228278588]2.1 Search and Selection Process and PRIMSA Flowchart
A literature review has been undertaken to support this evaluation. This review was built upon a systematic search of academic databases, limited, where possible, to peer-reviewed articles published within the last 10 years, with records identified using the key themes, search terms and Boolean operators (Table 2.1).  

[bookmark: _Toc228278693]Table 2.1 The key themes, search terms and Boolean operators used during the search and selection process
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A PRISMA Flowchart (Figure 2.1) is presented to offer a transparent overview of the study selection process. This framework has been selected to provide a structured and systematic approach to identifying, screening and selecting studies. By adhering to PRISMA guidelines, the review supports accurate and reproducible reporting, facilitating evidence-based decision-making (Page et al., 2021). 

[image: ]
[bookmark: _Toc228278649]Figure 2.1 PRISMA flowchart adapted from (Page et al., 2021)

[bookmark: _Toc226459474][bookmark: _Toc228278589]2.2 Literature Findings
[bookmark: _Toc226459475][bookmark: _Toc228278590]2.2.1 Electronic Prescribing and Medicines Administration (EPMA), Clinical Decision Support Systems (CDSS) and Electronic Patient Records (EPR)
EPMA is a digital solution, increasingly implemented to enhance patient safety and reduce medication related incidents, providing a robust audit trail for the entire medicines management process (Mohsin-Shaikh et al., 2019). However, whilst intended to improve safety, it often assumes linearity in digital prescribing workflows, leading to unalignment within complex clinical environments (Mohsin-Shaikh, Blandford and Franklin, 2023). While quantitative audits suggest that EPMA can drive substantial improvements, with some organisations, such as East London NHS Foundation Trust, reporting reductions in dispensing and administration errors exceeding 40% (The Pharmaceutical Journal, 2022), these aggregated outcomes often mask significant variation driven by local hospital settings and levels of digital maturity (Silva et al., 2022). Despite its potential benefits, EPMA can also introduce, or increase the likelihood of, new types of errors such as duplicate therapies, incorrect doses and incorrect drug formulations (El Abdouni et al., 2025). These are largely due to contextual and socio-technical factors, underscoring the importance of robust system design, stakeholder engagement, and ongoing optimisation through iterative refinement (Relihan and Kelly, 2025). 
EPMA is often integrated with electronic patient records (EPR) which are rapidly being adopted globally (Tannenbaum et al., 2015) to provide health care professionals unified access to patient information (Collado et al., 2023), influencing prescribers with persuasive and restrictive approaches (Keating, McKinley and Safdar, 2021). Recognised as a key milestone in the digital strategy of modern healthcare, EPRs act as central digital repositories for patient health information, providing longitudinal medical records in computer processable formats (Finnegan and Mountford, 2025). Many include demographic information, clinical documents, laboratory and radiology reports and electronic prescribing (Modi and Feldman, 2022).  Although implementations intend to reflect organisational digital readiness, they have the potential for unintended consequences, impacting workflow processes (Brady et al., 2024).  Although the EPMA solution at SBUHB is not currently integrated with an EPR, it serves as a key conduit for AMS using CDSS to provision the prescribing and administration of all inpatient antibiotics. 
CDSS have evolved rapidly, transforming decision-making processes through development and interoperability (Hak, Guimaraes and Santos, 2022). A review of the effects of CDSS for prescribing medication on physician’s performance reported some positive effects of CDSS, these outcomes were attributed to factors such as system usability, algorithms and the timeliness of alerts (Taheri Moghadam et al., 2021). However, despite these technical advancements, the impact on definitive patient outcomes remains a point of uncertainty (Sutton et al., 2020). The ‘two-stream model’ for CDSS framework distinguishes between ‘the clinical’ and ‘the cognitive-behavioural’ streams, proposing that effectiveness should be measured through its impact on clinical care, workflow processes and the facilitation of informed decision-making for both clinicians and patients. Crucially, the model cautions against treating CDSS as a uniform category, advocating instead for future research to differentiate systems according to their attributes, users and types of clinical decisions they support (Medlock et al., 2016). However, the literature also suggests that the effectiveness of CDSS is varied and multifaceted. The ‘GUIDES Checklist’ was designed to facilitate a deeper and accurate understanding of the factors shaping CDSS that did not overlook aspects often missed when reliant on a structured approach (Van de Velde et al., 2018). Additionally, further reviews have been undertaken over 25-year intervals, suggesting a future of continued evolution with wider variation of cognitive aides to support diagnosis, treatment, care co-ordination and surveillance (Middleton, Sittig and Wright, 2016). 
CDSS represent an option for improving antimicrobial prescribing and containing AMR (Curtis, Al Bahar and Marriott, 2017), and may be used as potential AMS strategies within hospital settings (Keller et al., 2018). When prescribing antibiotics, physicians must balance the complexities of survival benefit of effective antibiotic therapy against the risk of adverse side effects, complications and the development of AMR (National Institute for Health and Care Excellence, 2015). Studies have demonstrated the use of algorithms to analyse enormous amounts of information to reduce inappropriate usage (Moran et al., 2020). Many CDSS have been developed in response to the global threat of AMR (Rawson et al., 2017), however optimal selection remains an ongoing challenge, to understand factors and identify strategies (Chow, Lye and Arah, 2016). In addition, many have not seamlessly been integrated, with inability to adapt to evolving local antibiotic resistance patterns (Corbin et al., 2022).  Additional information like microbiology test results are often necessary to provide surveillance data and inform antibiotic therapy guidelines, however clinicians have reported prolonged waiting for information, highlighting further limitations (Skodvin et al., 2019). Although integration provides new opportunities, information is limited regarding what type of interventions are most suitable (Baysari et al., 2016) and despite demonstrated success, little has been developed to target specialist settings (e.g. Emergency Departments), with typically higher patient volumes, numerous providers and erratic clinical workflows (Chung et al., 2017).

[bookmark: _Toc226459476][bookmark: _Toc228278591]2.2.2 User Experience, Engagement, Training and Digital Literacy 
Stakeholder engagement is essential to ensure digital health technologies are developed and implemented in a patient-centred manner, remaining responsive to the diverse needs of all end-users. This collaborative approach facilitates a shared understanding between patients, clinicians, and software developers, critical for meaningful adoption and sustained use of digital tools (West et al., 2025). Prior to the implementation of EPMA at SBUHB, multidisciplinary user groups were established to inform and clinically assure the system’s configuration, deployment and training. This early engagement was critical in mitigating resistance to change during the transition established from paper-based processes (Hebden et al., 2025). Engagement across all implementation phases reduces resistance; however, ongoing analysis is required to continuously enhance usability (Smyth et al., 2024). Co-creation can address adoption barriers and fragmented data governance, fostering the trust necessary for sustainable innovation (Tončinić, de Wildt-Liesveld and Vrijhoef, 2020). Stakeholder feedback iteratively allows for continuous refinement to improve outcomes (Abdelkader et al., 2026). However, expectations must be managed to sustain adoption of digital health initiatives (Harvey and Powell, 2019).
Data quality is fundamental to the successful integration of datasets and digital systems, synthesising information and streamlining processes to increase efficiency, quality, safety and reduce cost (Burns, 2024). A review by Hoxha et al., (2020) highlighted technical, behavioural, organisational, and environmental challenges associated with the use of data across multiple electronic databases. Furthermore, managerial, technical, and logistical support were identified as critical enablers in overcoming implementation challenges (Mensah et al., 2023). However, post-implementation challenges persist, including inadequate training, insufficient equipment, and poor network connectivity. In addition, Kwan et al., (2022) emphasised the importance of robust governance and management of health information, particularly in relation to data privacy and security.
Digital literacy and training are widely recognised as critical enablers for the effective adoption of digital solutions. Digital skills training is important to ensure a workforce is fully equipped to leverage the potential of digital technologies (Protogiros et al., 2025). However, disparities, like “digital divide” exist, necessitating targeted training initiatives through continued professional development (Neter et al., 2025). Mainz et al., (2025) suggested that structured education approaches can enhance digital literacy across cognitive, technical, ethical, and health information domains, integrating theoretical and practical application to support learning and improve self-confidence among healthcare professionals and such barriers may be mitigated through the introduction of health informatician roles, to provide education and training to healthcare staff. 
Introducing digital tools requires a multifaceted approach that emphasises education, training, and continuous support to facilitate successful adoption (Alawiye, 2024). Furthermore, the selection of an appropriate training approach is crucial, ensuring digital competencies are tailored to specific roles and settings, with education to address a range of skills including digital literacy, health information, communication, and ethical, legal and regulatory requirements such as data privacy and security (Nazeha et al., 2020). Various theoretical frameworks have been developed to provide predictive models for understanding technology adoption, including the Technology Acceptance Model (TAM). TAM aims to address factors influencing users’ engagement with technology primarily through the construct of perceived usefulness (Aljarrah, Elrehail and Aababneh, 2016). However, poor engagement and suboptimal use of technology have been associated with limitations of this model, not fully accounting for the complex, motivational, social and contextual factors that also influence adoption (Hornbæk and Hertzum, 2017). In response, the FITT (Fit between Individuals, Task and Technology) framework emphasises the alignment of three critical elements, ‘individual, technology and task’, offering a holistic perspective, particularly in complex work environments such as hospitals. FITT may complement TAM by broadening its perspective to include socio-technical, environmental and task-related factors (Ammenwerth, Iller and Mahler, 2006). 

[bookmark: _Toc226459477][bookmark: _Toc228278592]2.2.3 Limitations of Digital Systems and Hardware and Infrastructure Challenges 
The successful implementation of digital systems within hospital settings is often dependent on adequacy of hardware and infrastructure, influencing alignment of technical solutions with established clinical workflows (Scott et al., 2019). Addressing challenges often requires substantial investment to ensure the availability of sufficient technical resources and appropriately skilled personnel, thereby placing additional financial pressures for both acquisition and ongoing maintenance (Schiffelers et al., 2025). Organisations must also ensure the availability of devices with reliable access to network infrastructure to maintain business continuity. Evidence suggests that infrastructure challenges are more pronounced in resource-limited settings (Kumar et al., 2021) and additional challenges like data privacy and security concerns, require consideration (Bit-Avragim et al., 2024). Evidence from EPR implementations over the last decade indicates that persistent barriers, including financial constraints, lack of interoperability, and professional resistance, are frequently rooted in insufficient technical support and a lack of standardised protocols (Tsai et al., 2020; Matog, 2025; Mugauri et al., 2025).
The way in which communication is facilitated through technology can significantly impact a user’s willingness, influencing their engagement with technology (Jenssen et al., 2016). The transition to digital systems significantly alters inter-professional dynamics, often at the expense of face-to-face interaction. Following EPMA implementation, the physical presence of pharmacists on wards has been shown to decrease, leading to a perceived reduction in the quality of doctor-pharmacist consultations (McLeod et al., 2019; Mohsin-Shaikh, Blandford and Franklin, 2023). While these systems may improve the timeliness of documentation, they can simultaneously increase the time spent on administrative tasks and reduce direct patient engagement, as paper-based charts are more conducive to bedside communication (Garfield et al., 2016; Van Wilder et al., 2016).      
Lessons can be learnt from previous initiatives such as the UK’s National Programme for IT (NPfIT), launched in 2002 with the aim of implementing a top-down digitisation of NHS healthcare in England (Department of Health and Social Care, 2011). NPfIT sought to modernise the NHS’s use of digital technology through the introduction of integrated EPRs. However, this initiative used a centralised nature of decision-making and suffered from lack of stakeholder engagement which led to widespread resistance and NPfIT was officially dismantled in 2011, advocating the need for future end user engagement with a phased change management approach (Justinia, 2017). In response to this failure, Wachter, , (2016) published a report reflecting on its shortcomings and use of a “one-size-fits-all” approach, advocating phased implementation strategies that prioritise clinical engagement, user-centred design, and system interoperability. These recommendations aimed to support more pragmatic, locally responsive, and sustainable digital health initiatives. In response, the Global Digital Exemplar (GDE) Programme was launched by NHS England to address the challenges and implement an approach to digital transformation as recommended in the Watcher Review (NHS England, 2016). The GDE Programme was later reported by Krasuska et al., (2021) as successful in facilitating accelerated, digitally enabled transformation within participating NHS organisations, simulating digital progress in NHS England.

[bookmark: _Toc226459478][bookmark: _Toc228278593]2.2.4 Antimicrobial Stewardship and Antimicrobial Resistance  
The responsible use of antimicrobials has been advocated and extensively researched (Dyar et al., 2017). AMS encompasses a set of coordinated strategies designed to optimise the use of antimicrobial agents, including antibiotics, to improve patient outcomes, minimise adverse effects, limit the emergence of multidrug-resistant organisms, and reduce overall AMR. These efforts rely on coordinated multidisciplinary interventions, evidence-based practices and collaborative healthcare approaches (Manning et al., 2018). The discovery and clinical application of antibiotics represent a major milestone in modern medicine, transforming clinical practice since the 1940s. However, the ability for bacterium to develop survival strategies in response to antibiotic exposure underscores the critical need for judicious prescribing to preserve their long-term efficacy (Giamarellou et al., 2023). 
AMR is a multi-sectoral challenge and a global threat to public health. In 2021, AMR was estimated to account for approximately 33,000 deaths annually in Europe, with antibiotic consumption identified as a key driver of resistance (Saliba-Gustafsson et al., 2021). Globally, bacterial AMR contributed to approximately 1.14 million deaths in 2021 (Tang et al., 2025). International initiatives such as the Global Health Security Agenda (Global Health Security Agenda, 2023) have supported AMR containment, through strengthened health security and preparedness (Joshi et al., 2023). However, evidence of incorporating education, persuasion, enablement and guideline implementation remains focused within primary care settings, with limited evidence to support secondary care (Rawson et al., 2017). This disparity highlights the need for coordinated, collaborative and stakeholder-driven approaches, including co-design and targeted training to ensure effective and sustainable AMS implementation across healthcare settings (Singh et al., 2021).
In Wales, the Welsh Government issue directives to health boards, who are responsible for implementing multifaceted behavioural change interventions within their agreed boundaries. While this approach provides a coherent National framework, it places considerable responsibility on health boards to translate policy into effective local practice. The extent to which alignment with national targets is meaningful at the prescriber level remains uncertain, given variability in local context, resources and organisational capacity (Iskandar et al., 2021). The reliance on standardised frameworks like AWaRe, risks a "compliance-driven" culture that oversimplifies clinical decision-making and prioritises quantitative metrics over long-term qualitative stewardship (Leung et al., 2021; Sangwan et al., 2023; Gov.UK, 2025). While this framework supports accountability and benchmarking, the long-term optimisation of AMS, is limited without further qualitative evaluation and locally tailored interventions (Mudenda, Daka and Matafwali, 2023). Conversely, effective selection is contingent upon accurate and rapid diagnostics to identify the causative pathogen. Without such diagnostics, appropriate therapy may be delayed, compromising patient outcomes and posing significant risks to patients with severe infections, therefore necessitating empirical broad coverage (Miao et al., 2018).
Over recent decades, C.difficile infection has emerged as a major global public health concern affecting populations previously considered at low risk, including healthy young adults and children (Kociolek and Gerding, 2016). Its excessive and inappropriate use contributes to the emergence of AMR, increasing mortality and inappropriate therapy (Gulliford et al., 2019). Following a retrospective single-centre study over an eight-year period, Piperacillin Tazobactam was the most common (77.60%) antibiotic associated with C.difficile infection, driving further need for both clinical and digital intervention for improvement (Rafey et al., 2023). However, interventions are frequently introduced without sufficient stakeholder engagement and often fail to adequately address the magnitude of the issue (Schaut et al., 2022).
Dashboards have transformed AMS and facilitated clinical, operational, and strategic decision-making (Kuznetsova et al., 2021), decreasing time spent gathering data, time to task completion and cognitive load (Khairat et al., 2018). However, the effectiveness of these tools is not inherent; it is contingent upon user-centred design and the seamless integration of features like "soft-stop" suspensions within the EPMA workflow (Dowding et al., 2015; Hand et al., 2017). Previous systematic reviews noted the benefits of EPMA in reducing medication errors and adverse events, including the use of CDSS to optimise antibiotic use (Shebl, Franklin and Barber, 2007; Ammenwerth et al., 2008). Micallef et al., (2017) delineated the secondary use of data (SuD) to monitor, understand and improve antimicrobial prescribing, demonstrating the effectiveness of information technology. Data can also be integrated with pharmacy stock control systems, or incorporated into multifaceted stewardship campaigns, including outpatient settings (Gentry et al., 2019; Laliberté et al., 2021).
Improved visibility has been observed across different management levels from bedside clinicians to senior leadership, with supported decision-making, performance improvement and a reduction in waiting times (Pace and Buttigieg, 2017). The aggregation of complex healthcare data, and summarised statistics, provide interpretable visuals, offering clinicians instantaneous access to information (Franklin et al., 2017; Shenvi et al., 2023). However, consistent analysis is contingent upon standardised, accurate and efficiently captured data (Timberlake et al., 2025). Twohig et al. (2019) reported no significant impact on outcomes following the introduction of dashboards and highlighted potential trade-offs, including information overload for decision-makers. These findings underscore the importance of user experience, with usability and provider experience affected by factors like layout, ease of use, and clarity (Carayon et al., 2018).  

[bookmark: _Toc226459479][bookmark: _Toc228278594]2.2.5 Summary of Evidence Review   
Early adoption of EPMA typically advocates strong digital leadership, however, evidence suggests it also exposes organisations to increased implementation risks (Mozaffar et al., 2017), and its adoption emphasises the anticipated benefits of real-time, auditable and reportable data which could be analysed to identify gaps in processes and systems to enhance patient safety and medication compliance (Logan and Hill, 2023). However, limitations are well documented, highlighting potentially negative impacts on patient outcomes (Bouraghi et al., 2024). While digitisation addresses the clear shortcomings of paper-based systems, it introduces new transitional risks and workflow disruptions that are often independent of clinician workload (Hinojosa-Amaya et al., 2016; Yang et al., 2019). 
Prior to the implementation of EPMA at SBUHB, the availability of real-time data was limited to support AMS, requiring manual intervention. EPMA has enabled organisation-wide, real-time monitoring and reporting of medicines management, with dashboards providing bespoke views for healthcare professionals and serving as critical tools for monitoring and visualising large volumes of data (Rabiei and Almasi, 2022). Dashboards can enhance efficiency in clinical workflows, support multidisciplinary collaboration, and facilitate monitoring of patient flow and hospital capacity (Lai et al., 2022). 
A recurring theme in the literature is the discrepancy between "business case" projections, such as enhanced medication reconciliation and reduced infection rates, and the "real-world" complexities of hospital culture and infectious disease dynamics (Martínez-Meléndez et al., 2017; Adams et al., 2021). While a primary objective of digitisation is to secure the transfer of care between secondary and primary settings, historically a point of significant clinical vulnerability, the anticipated gains in communication at admission and discharge are often difficult to sustain (Howarth et al., 2018; Gray et al., 2020). Crucially, the effectiveness of these systems is not a default setting; it is heavily contingent upon bespoke design that addresses the specific environmental requirements and nuanced clinical workflows of the hospital (Martinez et al., 2018). Furthermore, even when data is successfully captured, the transition from raw metrics to meaningful quality improvement (QI) remains a significant hurdle. This process requires more than just technical deployment; it necessitates robust analytical support, high levels of organisational readiness, and sustained staff engagement to prevent the system from becoming a source of increased administrative burden rather than clinical efficiency (Chaudhry, Benn and Franklin, 2024).
AMS constituted as a central justification for investment, predicated on integrating CDSS with EPMA to optimise antibiotic use and reduce AMR (Curtis, Al Bahar and Marriott, 2017). Although CDSS have demonstrated potential benefits, their effectiveness is contingent on local configuration, sustained user engagement and robust governance (Bayor et al., 2025). There was also the assumption that EPMA-enabled stewardship would directly reduce C.difficile incidences (Schönherr et al., 2021), which would support SBUHB in meeting significant target reductions, however there remains the risk of oversimplification of the multifactorial influences associated with infection control procedures (Martínez-Meléndez et al., 2017) and organisational culture (Gammon et al., 2019), with literature cautioning against attributing outcomes solely to digital interventions and overlooking broader systematic issues (Wosny, Strasser and Hastings, 2024). 
It is essential to consider the impact of new digital technologies on the workforce. The literature indicates that, without successful integration and automation, interventions may negatively impact the workforce by disrupting clinical workflows and increasing workload (Feldacker et al., 2024). Furthermore, successful digital initiatives must also carefully consider the sphere of implementation and the acceptance of the workforce, to ensure integration and utilisation, using strategies tailored to the workforce rather than adopting a “one-size-fits-all” approach (Wynn et al., 2023). Whilst evidence suggests a phased implementation approach offers a lesson-learnt enabling successful adoption, there is limited evidence to inform implementation across more heterogeneous and operationally challenging environments, highlighting evidence gaps around scalability and context-specific barriers (Hogan-Murphy et al., 2015; Cresswell, Slee and Sheikh, 2016). 





















[bookmark: _Toc226459480][bookmark: _Toc228278595]Chapter 3 Research methodology
[bookmark: _Toc226459481]
[bookmark: _Toc228278596]3.1 Data Collection Design
This evaluation employs a mixed-methods approach to assess the intervention’s efficacy. By integrating quantitative and qualitative data, the study triangulates the magnitude of change with the underlying reasons for its occurrence. While this adds complexity, it mitigates the "McNamara Fallacy" - the tendency to rely solely on quantifiable metrics while disregarding meaningful qualitative aspects (Shorten and Smith, 2017; Singh T, 2022; Cresswell et al., 2023). Such methodologies are established in health sciences for examining complex systems like Electronic Patient Records, offering a broader vision than single-method designs (Guetterman, Fetters and Creswell, 2015; Almeida, 2018).  Applying this framework within a hospital setting allows for the exploration of diverse perspectives, identifying convergences or contradictions to facilitate future research (Taherdoost, 2022). 

[bookmark: _Toc226459482][bookmark: _Toc228278597] 3.1.1 Mixed Methods Data Collection 
A user survey was developed using Microsoft Forms to facilitate efficient distribution and data collection (Appendix A). Digital surveys offer flexibly and are often effective for engaging large groups of stakeholders, while enabling anonymity and encouraging openness (Guo et al., 2020). The survey incorporates open-ended questions to capture rich, descriptive data, allowing participants to express their views and experiences in their own words. This approach can provide qualitative insights from a broader sample than may be achieved through interviews alone, contributing to a more comprehensive understanding of the participants experience and informing potential improvements (Semyonov-Tal and Lewin-Epstein, 2021). 
In addition, Likert scales are included to measure levels of participant’s satisfaction, facilitating statistical analysis alongside qualitative responses. Although widely used, the use of Likert scales can attract controversy (Willits, Theodori and Luloff, 2016). Closed-ended questions with predefined response options (e.g. single or multiple selection) were also included to generate consistent, quantifiable data for comparison and analysis. Although this method offers simplicity of use, there are drawbacks to researchers if not carefully designed and incorporated appropriately (Baburajan, E Silva and Pereira, 2021).




[bookmark: _Toc226459483][bookmark: _Toc228278598]3.1.2 Quantitative Data Collection 
In addition to the user survey, quantitative data will be collected from additional digital sources (Table 3.1).

[bookmark: _Toc228278694]Table 3.1 A description of sources used to support quantitative data collection
[bookmark: _Toc226459484][image: ]

[bookmark: _Toc228278599]3.1.3 Sampling Techniques 
The user survey was distributed digitally using e-mail, embedded with an invitation to complete the survey, additional participant information and a link to enable completion. The survey was distributed to specific staff groups based at or working directly within Morriston Hospital (Table 3.2). These professional groups were included based on their direct involvement in the prescribing, administration, and monitoring of antimicrobial therapy in the acute hospital setting. Targeting these cohorts ensured that responses were grounded in practice experience of EPMA use within routine clinical workflows.
As this project examines the use of EPMA to enhance the visibility and monitoring of AMS, it was necessary to obtain perspectives from individuals who generate, interpret and act upon antimicrobial prescribing data. This included key stakeholders with involvement in antimicrobial decision-making, adherence to prescribing guidelines, and the review of processes. These activities represent core components of AMS and are areas in which EPMA solutions have the potential to support oversight, transparency and ongoing monitoring.


[bookmark: _Toc228278695]Table 3.2 Stakeholder roles, areas of practice and rationale for inclusion
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[bookmark: _Toc226459485][bookmark: _Toc228278600]3.1.4 Piloting the User Survey
Scope creep was mitigated through regular supervisory meetings, during which piloting of the user survey was recommended prior to publication. A draft survey was shared with three members of staff from SBUHB, who were excluded from the case study. The pilot process identified necessary revisions, particularly in relation to terminology. Notably, the term “high-risk” within the context of AMS was replaced with “broad-spectrum.” The pilot also observed the timing of completion, which was helpful in providing participants with information prior to completing the survey, which was embedded within the ‘Participants Information Sheet’.

[bookmark: _Toc226459486][bookmark: _Toc228278601]3.2 Data Analysis Techniques
[bookmark: _Toc226459487][bookmark: _Toc228278602]3.2.1 Qualitative Data: Thematic Analysis 
Thematic analysis is a technique applicable to any field of research used for analysing qualitative data, offering a theoretically flexible approach and using a robust systematic framework for coding and then identifying patterns across datasets (Braun and Clarke, 2014). Due to the complexities associated with qualitative data collection, thematic analysis should be seen as a foundational method, with its key benefit being flexibility, and the potential to provide rich and detailed accounts of data. This method of identifying, analysing and reporting patterns within data was described in six phases by Braun & Clarke, (2006), these are included in Table 3.3. Despite being regarded as a relatively straight-forward form of qualitative analysis it is important to avoid pitfalls through using the data inappropriately, which may lead to poor analysis.

[bookmark: _Toc228278696]Table 3.3 The six phases of thematic analysis adapted from (Braun and Clarke, 2006) 
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The thematic analysis approach was adopted to move beyond surface-level descriptions and uncover socio-technical factors influencing EPMA and CDSS adoption within SBUHB. This approach facilitated the systematic coding of qualitative data, allowing for a deeper understanding of clinician perceptions regarding workload, communication barriers, and AMS workflows. As shown in Figure 3.1, thematic analysis provides the necessary flexibility to navigate the complexity of the data typical of clinical environments, while maintaining the analytical depth required to inform hospital policy.
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[bookmark: _Toc228278650]Figure 3.1 Potential advantages of thematic analysis

[bookmark: _Toc226459488][bookmark: _Toc228278603]3.3 Data Analysis 
Microsoft Excel was selected for the quantitative analysis. Although a powerful and practical tool, this was selected mainly due to its usefulness in facilitating data cleansing, important to ensure a transparent research approach.

[bookmark: _Toc226459489][bookmark: _Toc228278604]3.4 Ethical Considerations 
To support this evaluation, ethical and project approvals were secured from the University of Wales Trinity Saint David (Appendix B), with formal permission granted by the SBUHB Assistant Director of Digital Transformation. These approvals ensured the study was conducted safely and with integrity. Participants were provided a ‘Participant Information Sheet’ (Appendix C) detailing the survey’s purpose, its voluntary nature, and the measures taken to ensure complete anonymity. Data handling complied with GDPR and the Data Protection Act 2018, with clear protocols for storage, access, and retention. This transparent framework provided the necessary assurance for participants to engage via the embedded survey link, mitigating risks of data misuse and ensuring ethical rigor.

[bookmark: _Toc226459490][bookmark: _Toc228278605]3.5 FITT Framework 
The Discussion chapter will use the FITT (“Fit between Individuals, Task and Technology”) framework (Figure 3.2) to systematically summarise how well the EPMA solution is adopted, its alignment with clinical workflows, the digital literacy of the users and how it supports AMS for the visibility and monitoring of broad-spectrum antibiotics. This framework was developed by (Ammenwerth, Iller and Mahler, 2006) and designed to help analyse the socio-organisational-technical factors that influence IT adoption in healthcare settings. The framework helps define the relationship between three key attributes: the Individual (the EPMA users), the Technology (the EPMA solution) and the Task (the working process or processes to be applied to improve the visibility and monitoring of broad-spectrum antimicrobial drugs).
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[bookmark: _Toc228278651]Figure 3.2 FITT Framework

Within the Discussion chapter, the following symbols (Figure 3.3) will be used to demonstrate alignment and/or misalignment between all three attributes of the FITT Framework.
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[bookmark: _Toc228278652]Figure 3.3 Symbols to demonstrate alignment and misalignment using the FITT Framework

[bookmark: _Toc226459491][bookmark: _Toc228278606]3.6 Limitations of the Study 
This evaluation uses EPMA data associated with the drug Piperacillin Tazobactam only, with prescriptions limited to patients admitted at Morriston Hospital. This excludes the prescribing of any other antibiotic drug type or the prescription for the same drug prescribed to patients not admitted to Morriston Hospital within the agreed comparative timescales used in the case study, except for when used for comparative health board reporting.  Consideration should also be given to the sample size of participants, with qualitative data collection targeted, where possible, to stakeholders who met the criteria of EPMA users working at Morriston Hospital. Both user-survey data and the quantitative data collection is reliant on representative data, similarly to the data captured within the EPMA solution and its associated digital intelligence dashboards, placing an onus on users to ensure data has been captured appropriately and accurately. It is also important to minimise the risk of research bias, a potential influence that provides distortion in the results of a study (Galdas, 2017). To ensure consistency and transparency, all outcomes have been reported within this case study.  

[bookmark: _Toc226459492][bookmark: _Toc228278607]3.7 Project Management 
A project brief (Appendix D) was developed to define the scope and objectives of the study, which was managed through a staged project management approach based on the PRINCE2 framework. A GANTT Chart (Appendix E) was used to provide a visual timeline to track progress and manage time effectively. A snapshot is presented below (Figure 3.4). 
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[bookmark: _Toc228278653]Figure 3.4 Project GANTT Chart


[bookmark: _Toc228278608][bookmark: _Toc226459493]Chapter 4 Results 
This chapter presents the findings of the study, integrating both quantitative and qualitative data to address the research questions. 
115 current employees of SBUHB were sent the MS Form, receiving in total 50 responses, with a 43% completion rate.

[bookmark: _Toc226459494][bookmark: _Toc228278609]4.1 Thematic Analysis 
The thematic analysis followed an iterative process. Following familiarisation with each response, quotes were extracted from the dataset and initial codes were generated to capture meaningful features relevant to the research questions. Following review, codes were organised into broader sub-themes, by examining patterns of similarity and difference across the dataset, which were then linked to the four research questions and grouped into six overarching themes. 
The six themes are defined in Table 4.1.  A complete thematic analysis has been included in Appendix F. 

[bookmark: _Toc228278697]Table 4.1 An overview of the six key themes identified in Thematic Analysis
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Some themes corresponded to a single research question, whereas others addressed multiple, highlighting the complexity of participants’ responses, as shown in the Table 4.2.

[bookmark: _Toc228278698]Table 4.2 Research questions and their links to themes
[image: ]
These findings form the basis of the Discussion Chapter, in which themes are examined in relation to existing literature and relevant theoretical frameworks.

[bookmark: _Toc226459495][bookmark: _Toc228278610]4.2 Quantitative Data Analysis 
In addition to open-ended questions, the user survey included closed-ended questions using pre-defined response formats (single choice, radio buttons and multiple-choice lists). This design facilitated the calculation, comparison and analysis of quantitative data across participants, all of whom responded to the same questions. 

[bookmark: _Toc226459496][bookmark: _Toc228278611][bookmark: _Hlk218840200]4.2.1 Demographics
Most survey respondents were Doctors or Consultants (36%) and current employees at Morriston Hospital. Following further analysis, 61% of this group were aged between 35 and 44 years with 72% reporting 16 years or more of experience in an NHS or private healthcare setting. Within this group 39% had been employed to work at SBUHB for between 6 and 10 years, and 44% identified Medicine as their current area of practice. Although all Doctors or Consultants were based at Morrison Hospital, 56% of this group also reported working at Singleton Hospital, with 4% also working at Neath Port Talbot Hospital (Figure 4.1).
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[bookmark: _Toc228278654]Figure 4.1 Further analysis of Doctors or Consultants

Pharmacists accounted for 22% of total survey respondents. Further analysis revealed that this group were primarily aged 25 to 34 years (46%) and predominantly practicing in Pharmacy (73%). In addition, 36% within this group reported 16 or more years of experience, while 45% had been employed by SBUHB for between 0 and 5 years. Furthermore, 54% worked at Morriston Hospital with 18% of also working across more than one hospital site (Figure 4.2).   
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[bookmark: _Toc228278655]Figure 4.2 Further analysis of Pharmacists
Nurses represented 20% of total survey respondents. Following further analysis of this group, 30% were aged under 25 years, while a further 30% were aged between 45 and 54 years. 60% of nurses within this group reported between 0 and 5 years of experience in NHS or private healthcare settings, and 50% had been employed by SBUHB for between 0 and 5 years. All nurse respondents identified medicine as their area of practice and were current employees at Morriston Hospital (Figure 4.3).
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[bookmark: _Toc228278656]Figure 4.3 Further analysis of Nurses

Respondents who identified their professional role as Pharmacy Technician, Administration/Management or Other accounted for 22% of the total sample. Further analysis of this group revealed that 45% were aged between 45 and 54 years with 45% reporting 16 years or more of experience working in NHS or private health care settings. Furthermore, 36% had been employed by SBUHB for between 0 and 5 years. In addition, 55% reported Pharmacy as their area of current practice and 45% reported Digital Services (Figure 4.4). 
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[bookmark: _Toc228278657]Figure 4.4 Further analysis of all other respondents

[bookmark: _Toc226459497][bookmark: _Toc228278612]4.2.2 Antimicrobial Stewardship 
When considering AMS, many respondents reported being moderately (22%), very (40%) or extremely (22%) familiar with the principles of AMS indicating a strong awareness amongst the sample. However, a minority were only slightly familiar (14%) or not familiar at all (2%) (Figure 4.5). 

[image: ]
[bookmark: _Toc228278658]Figure 4.5 Familiarity with the principles of antimicrobial stewardship
However, despite familiarity of the AMS principles, only 25% of respondents were aware of the Welsh Health Circular WHC [2024] 038 on healthcare-associated infections and antimicrobial use (Welsh Government, 2024), while 19% recognised the UK Antimicrobial Resistance (AMR) Strategy (HM Government, 2019). Awareness of the UK National Action Plans (2019–24 or 2024–29) (HM Government, 2019) (HM Government, 2024) was reported by just 11% of respondents. Notably, 34% indicated no awareness of any of the listed publications (Figure 4.6).
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[bookmark: _Toc228278659]Figure 4.6 Awareness of publications











A large proportion of respondents (52%) perceived AMS as extremely important and a further 38% as very important in reducing AMR, indicating that 90% of the total sample recognised the significance of robust AMS. A minority perceived AMS as Moderately (8%) or slightly important (2%) (Figure 4.7).
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[bookmark: _Toc228278660]Figure 4.7 Importance of antimicrobial stewardship
Overall, respondents reported moderate confidence in identifying broad-spectrum antibiotics; 44% indicated they were very confident in identifying agents such as Piperacillin Tazobactam, while many reported extreme (20%) or moderate (26%) confidence. A minority of respondents reported slight (8%) or no (2%) confidence at all (Figure 4.8).
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[bookmark: _Toc228278661]Figure 4.8 Confidence in identifying broad-spectrum antimicrobials
Additionally, further analysis revealed that 46% of respondents reported prescribing or administering Piperacillin Tazobactam formed part of their professional role, while a similar proportion (48%) indicated responsibility for monitoring its prescribing and/or administration.

[bookmark: _Toc226459498][bookmark: _Toc228278613]4.2.3 Prior to EPMA
Prior to the implementation of EPMA at SBUHB, 76% of respondents reported no prior experience of using EPMA in other secondary care settings, either NHS or private (Figure 4.9).  
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[bookmark: _Toc228278662]Figure 4.9 Using EPMA prior to the SBUHB implementation

Furthermore, 66% of the total sample had previously been involved in prescribing or administering medicines using paper drug charts. However, challenges were reported in identifying and monitoring antimicrobial prescriptions before EPMA implementation, with 20% describing this as difficult and a further 8% as very difficult. 
Similar difficulties were also reported in relation to the identification of broad-spectrum antibiotics, such as Piperacillin Tazobactam, with 18% indicating this was difficult prior to EPMA at SBUHB and a further 6% reporting it as very difficult. Conversely, 16% reported very easy, 20% easy and 40% reported neither easy nor difficult (Figure 4.10). 
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[bookmark: _Toc228278663]Figure 4.10 Identifying and monitoring broad-spectrum antimicrobials prior to EPMA

[bookmark: _Toc226459499][bookmark: _Toc228278614]4.2.4 EPMA as a Monitoring Tool for Antimicrobial Stewardship
72% of respondents reported that monitoring broad-spectrum antimicrobials, such as Piperacillin Tazobactam, was a requirement of their role, while 10% indicated that it was not, with the remaining 18% uncertain. 48% agreed that EPMA had facilitated monitoring of broad-spectrum antimicrobial use, although 18% disagreed, with 34% of respondents neither agreeing nor disagreeing. Similarly, 50% agreed that EPMA had enabled them to target patients prescribed broad-spectrum antimicrobials, while 20% disagreed and 30% remained undecided. 
Regarding the impact of EPMA on respondents’ roles in AMS, a notable proportion strongly agreed (24%) or agreed (20%) that EPMA had enhanced their ability to identify patients prescribed broad-spectrum antimicrobials and benefitted their role. However, 12% disagreed and 14% strongly disagreed, with a significant 30% remaining neutral (Figure 4.11). 
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[bookmark: _Toc228278664]Figure 4.11 The introduction of EPMA

Similarly, 42% agreed that EPMA had improved their ability to track the number of associated administrations of broad-spectrum antimicrobials, compared with 24% who disagreed and 34% expressed a neutral position. When comparing EPMA with paper medication charts, 44% of respondents agreed that EPMA saved time, whereas a notable 56% disagreed or remained uncertain. Conversely, 30% agreed that EPMA enabled them to see more patients, with an equal proportion (30%) expressing disagreement and a notable proportion (40%) neither agreeing nor disagreeing. 
With exception of the respondents who reported a neutral response (in selecting neither agree nor disagree), 62% agreed that EPMA could help reduce the inappropriate use of broad-spectrum antibiotics, such as Piperacillin Tazobactam; however, only 30% agreed that it had reduced such use in practice. Additionally, 12% did not perceive EPMA as a potential mechanism for reducing inappropriate use, with a notable 30% disagreeing that it had effect (Figure 4.12). 
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[bookmark: _Toc228278665]Figure 4.12 Can EPMA reduce inappropriate use of broad-spectrum antimicrobials such as Piperacillin Tazobactam? And has it?

When considering visibility of antimicrobial prescribing, 54% agreed’ or strongly agreed that the implementation of EPMA at SBUHB had improved the visibility of antimicrobial prescribing, while 12% disagreed and 14% strongly disagreed. Conversely, 20% remained neutral (Figure 4.13). 
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[bookmark: _Toc228278666]Figure 4.13 Has EPMA improved visibility of antimicrobial prescribing?
Similarly, 32% agreed and 22% strongly agreed that implementing EPMA was necessary to enhance AMS, with 24% expressing disagreement (18% disagreed and 6% strongly disagreed) and 22% remaining neutral (Figure 4.14).
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[bookmark: _Toc228278667]Figure 4.14 Was EPMA necessary at SBUHB to improve antimicrobial stewardship?

[bookmark: _Toc226459500][bookmark: _Toc228278615]4.2.5 The Impact of EPMA at SBUHB
When considering the frequency and usage of EPMA data or reports for monitoring or decision-making related to antimicrobials, 32% of respondents reported daily, 12% weekly and 12% monthly. 2% of respondents reported annually, however a notable 42% reported never being required to do so (Figure 4.15). 
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[bookmark: _Toc228278668]Figure 4.15 Using EPMA data and/or reports for monitoring or decision-making

Following the implementation of EPMA at SBUHB, 52% of respondents reported that their expectations had been met, however a notable 48% disagreed (Figure 4.16). 
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[bookmark: _Toc228278669]Figure 4.16 Did the implementation of EPMA satisfy expectations?

Furthermore, a majority of 72% felt that the EPMA solution used at SBUHB could be improved (Figure 4.17).

[image: ]
[bookmark: _Toc228278670]Figure 4.17 Do you feel the EPMA solution used at SBUHB could be improved?

When compared with the pre-EPMA period of SBUHB, only 16% of respondents perceived a decrease in the prescribing frequency of Piperacillin Tazobactam, while 8% reported a perceived increase. 32% reported no change and a notable 44% of respondents were unsure (Figure 4.18). 
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[bookmark: _Toc228278671]Figure 4.18 Comparing prescribing frequency of Piperacillin Tazobactam
Post-implementation of EPMA, 34% reported improvements in the recording of administered doses of Piperacillin Tazobactam, with 2% indicating a deterioration. 28% reported no change and 36% of respondents were unsure (Figure 4.19). 

[image: ]
[bookmark: _Toc228278672]Figure 4.19 Comparing the recording of administered doses of Piperacillin Tazobactam

Furthermore, only 18% of respondents agreed that EPMA had supported a reduction in the inappropriate or unnecessary prescribing of Piperacillin Tazobactam, 20% disagreed and a notable majority (62%) were unsure (Figure 4.20).  
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[bookmark: _Toc228278673]Figure 4.20 Respondents perceptions of inappropriate or unnecessary prescribing
[bookmark: _Toc226459501][bookmark: _Toc228278616]4.2.6 Workforce Considerations 
When considering the effects of EPMA on the workforce (Figure 4.21), a notable proportion of respondents agreed (30%) or strongly agreed (18%) that EPMA supported their role for AMS. Furthermore, there was also agreement (30%) and strong agreement (16%) that EPMA had supported respondents’ contribution to AMS. When considering EPMA as an enabler for productivity, this was supported somewhat with agreement from 28% and strong agreement from a further 14%. However, these perceptions were not universally accepted. Equally 8% disagreed or strongly disagreed that EPMA was supportive to their role for AMS. Similarly, 12% disagreed that EPMA supported their contribution to AMS, with strong disagreement from a further 8%. A similar proportion disagreed (8%) or strongly disagreed (16%) when considering EPMA as an enabler to productivity.
Regarding confidence in using EPMA for AMS, moderate confidence was reported by 34% agreeing and 12% strongly agreeing. This was met with disagreement from 6% and strong disagreement from a further 12%. Additionally, 28% reported feeling more engaged in AMS activities, with strong agreement from a further 12%. Again, this was not universally accepted, with disagreement (10%) and strong disagreement (16%) also reported. 
When considering all elements, between 34% and 36% of respondents remained neutral, neither agreeing nor disagreeing for each statement.
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[bookmark: _Toc228278674]Figure 4.21 The effects of EPMA on the workforce

[bookmark: _Toc226459502][bookmark: _Toc228278617]4.2.7 Training and Digital Literacy
When considering training and digital literacy, many respondents agreed (36%) or strongly agreed (18%) that comprehensive training had been provided prior to the implementation of EPMA at SBUHB. However, a small proportion disagreed (12%) or strongly disagreed (6%) and 28% remained neutral (Figure 4.22).
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[bookmark: _Toc228278675]Figure 4.22 EPMA implementation training

Additionally, 62% of respondents considered the training received adequate, though, 38% felt improvements were needed. 
When considering the use of devices prior to the EPMA implementation at SBUHB, 58% of respondents reported always using computers to support their role, 22% often and 16% sometimes. However, a small proportion reported rarely (2%) or never (2%) (Figure 4.23). 
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[bookmark: _Toc228278676]Figure 4.23 Reliance on digital devices prior to EPMA

After EPMA was implemented at SBUHB, 90% indicated an increased reliance on digital devices; however, in addition, 34% reported that these devices were not always readily available to support EPMA use.
Respondents were asked to rate their own digital literacy. Prior to the implementation of EPMA, self-reported digital literacy was high with half (50%) rating their digital literacy as good and a further 24% as excellent. Some rated fair (18%) and a small proportion of respondents rated poor (4%) or very poor (4%). 
Following implementation, an improvement overall can be seen in self-reported digital literacy with a slight increase to 56% reporting good and 32% reporting excellent. Both ratings of fair (6%) or very poor (0%) decreased, with a slight increase reporting poor (6%).  
When asked to consider digital literacy specifically for using EPMA to support AMS, self-reported confidence was also positive, with 48% reporting good, 16% excellent and 20% fair. Poor (6%) was equal to the post-EPMA rating, however very poor rose sharply to 10% indicating potential challenges for users (Figure 4.24).
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[bookmark: _Toc228278677]Figure 4.24 Digital literacy

[bookmark: _Toc226459503][bookmark: _Toc228278618]4.3 Swansea Bay University Health Board Digital Intelligence Reports
This section presents an analysis of hospital activity at Morriston Hospital over the period 2020 to 2025, drawing on SBUHB digital intelligence reports and using key indicators to provide contextual information for interpreting the findings reported within this chapter. In addition to hospital activity metrics, data is presented on the prescribing, administration and automated suspensions of Piperacillin Tazobactam within EPMA, providing insight into antimicrobial practices at the hospital. 
A comparative analysis has also been undertaken using the Antibiotic Data Library for Wales to benchmark SBUHB against other health boards, alongside data from the Wales Healthcare-Associated Infection (HCAI) Surveillance Dashboard to assess trends in C.difficile infection rates. Together, these sources provide a comprehensive overview of hospital activity, antimicrobial use, and infection outcomes, facilitating a robust interpretation of the impact of the EPMA implementation. A vertical dashed line has been included to each figure, where applicable, to denote the point of EPMA implementation at Morriston Hospital. 

[bookmark: _Toc226459504][bookmark: _Toc228278619]4.3.1 Hospital Activity at Morriston Hospital
The following data are drawn from SBUHB digital intelligence dashboards and are presented to provide contextual information for the interpretation of the findings within this chapter. Activity prior to the EPMA implementation has been included.
Figure 4.25 presents the total number of hospital inpatient admissions for the reporting period of 01 July 2020 to 30 June 2025. The trend over time suggests that, despite short-term fluctuations prior to EPMA, admissions increased, with a rise in demand for inpatient services at Morrison Hospital. 
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[bookmark: _Toc228278678]Figure 4.25  Morriston Hospital - Total inpatient admissions

Figure 4.26 presents the average length of stay for hospital inpatients for the reporting period of 01 July 2020 to 30 June 2025. The data suggests that despite increased admissions, the average length of stay remained stable with a sightly downward trend over time. 
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[bookmark: _Toc228278679]Figure 4.26 Morriston Hospital – Average length of stay
Figure 4.27 presents the percentage of patients readmitted within 28 days following discharge for the reporting period of 01 July 2020 to 30 June 2025. The data suggests that readmissions gradually increased over time. 
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[bookmark: _Toc228278680]Figure 4.27 Morriston Hospital – Percentage of readmissions within 28 days

[bookmark: _Toc226459505][bookmark: _Toc228278620]4.3.2 Swansea Bay University Health Board EPMA Data 
The implementation of EPMA at Morriston Hospital commenced in 2022 and was extended throughout the year; therefore, EPMA system data is only available from this point onwards, as prior prescribing was recorded on paper charts. The reporting period covers 01 January 2022 to 31 December 2025. 
Figure 4.28 illustrates the total number of Piperacillin Tazobactam orders and administrations at Morriston Hospital. Both orders and administrations continued to increase between 2022 and 2024 then slightly decreased in 2025. 
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[bookmark: _Toc228278681]Figure 4.28 Total number of orders and administrations of Piperacillin Tazobactam

Figure 4.29 illustrates the total number of automated Piperacillin Tazobactam suspensions applied by the EPMA system using CDSS at Morriston Hospital. The number of automatic suspensions continued to increase from 2022 to 2024 and declined in 2025. 
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[bookmark: _Toc228278682]Figure 4.29 Total number of auto-suspensions of Piperacillin Tazobactam


[bookmark: _Toc226459506][bookmark: _Toc228278621]4.3.3 Antibiotic Data Library for Wales Reports
The Secondary Care Antimicrobial Usage Reports from the Antibiotic Data Library for Wales compiles data derived from health board pharmacy stock control systems, thereby encompassing information predating the implementation of EPMA at Morriston Hospital. This dataset includes the quarterly usage of Piperacillin Tazobactam at Morriston Hospital (only) between 01 July 2020, and 30 June 2025 reported using daily defined doses (DDDs) per 1,000 bed days (Figure 4.30) and DDDs per 1,000 admissions (Figure 4.31). A vertical dashed line has been included to each figure to denote the point of EPMA implementation at Morriston Hospital. 
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[bookmark: _Toc228278683]Figure 4.30 Piperacillin Tazobactam usage at Morrison Hospital DDDs/1,000 bed days
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[bookmark: _Toc228278684]Figure 4.31 Piperacillin Tazobactam usage at Morriston Hospital DDDS/1,000 admissions

Both datasets show a marked decline in usage over the reporting period, decreasing from approximately 61 to 38 DDDs/1,000 bed days and from approximately 315 to 195 DDDs/1,000 admissions. Although some fluctuations are evident, a consistent downward trend is observed, with an accelerated reduction apparent towards the end of the reporting period, particularly following the implementation of EPMA in 2022.

[bookmark: _Toc226459507][bookmark: _Toc228278622]4.3.3.1 Comparison across Health Boards
[bookmark: _Hlk219027534]The following graphs illustrate the quarterly usage of Piperacillin Tazobactam across SBUHB, Hywel Dda University Health Board (HDUHB) and Cardiff and Vale University Health Board (CAVUHB) from 01 July 2020 to 30 June 2025. Usage is expressed in daily defined doses (DDDs) per 1,000 bed days (Figure 4.32) and per 1,000 admissions (Figure 4.33). A vertical dashed line has been included to each figure to denote the point of EPMA implementation at Morriston Hospital. 
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[bookmark: _Toc228278685]Figure 4.32 Piperacillin Tazobactam usage at SBUHB, HDUHB and CAVUHB DDDs/1,000 bed days
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[bookmark: _Toc228278686]Figure 4.33 Piperacillin Tazobactam usage at SBUHB, HDUHB and CAVUHB DDDs/1,000 admissions

HDUHB is geographically adjacent to SBUHB, facilitating regional benchmarking. CAVUHB operates a large-scale acute hospital delivering high-intensity care to Morriston Hospital, rendering them reasonably comparable in terms of scale and scope. Of the three health boards, SBUHB were the only health board using EPMA for inpatient prescribing during the reporting period. 
When conveyed per 1,000 bed days, HDUHB (red line) consistently show the highest usage, beginning at approximately 64 DDDs/1,000 bed days then declining to around 57 DDDs. CAVUHB (blue line) started slightly lower at approximately 61 DDDs decreasing to near 53 DDDs. SBUHB (orange line) maintained the lowest usage throughout, starting near 46 DDDs then declining sharply to approximately 30 by Q1 2025/26. Similar patterns were observed when usage was reported per 1,000 admissions, with SBUHB consistently demonstrating the lowest usage overall. Both sets indicate a decline in usage for SBUHB following the implementation of EPMA at Morriston Hospital.  

[bookmark: _Toc226459508][bookmark: _Toc228278623]4.3.4 Wales Healthcare-Associated Infection (HCAI) Surveillance Dashboard
The Wales Healthcare-Associated Infection (HCAI) Surveillance Dashboard provides standardised reporting of C.difficile infection across Welsh health boards to support surveillance, benchmarking, and quality improvement initiatives. The dashboard reports laboratory-confirmed cases of C.difficile extracted from the Wales Laboratory Information Management System (LIMS), excluding specimens obtained from private healthcare settings. For SBUHB, laboratory test data are linked to patient NHS numbers and hospital admission records using data from the Welsh Patient Administration System (WPAS). The validity of this data is dependent on the accurate reporting of cases.
Figure 4.34 displays the annual count of hospital onset reported C.difficile cases across SBUHB, HDUHB and CAVUHB between financial years 2020-21 and 2025-26. These findings highlight the inter-health board variation of C.difficile over time, underscoring the need for longitudinal surveillance. The vertical red dashed lines denote the points of EPMA implementation.
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[bookmark: _Toc228278687]Figure 4.34 Annual count of hospital onset reported C.difficile cases

Figure 4.35 displays the total rate of C.difficile reported per 1,000 hospital admissions across SBUHB, HDUHB and CAVUHB between financial years 2020-21 and 2025-26. CAVUHB consistently show lower rates compared with the other two health boards. Standardised rates have been selected, which indicate temporal and inter-health board differences to reflect variation in infection burden rather than population size or health board activity.
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[bookmark: _Toc228278688]Figure 4.35 Total rate of C.difficile per 1,000 hospital admissions
[bookmark: _Toc226459509][bookmark: _Toc228278624]Chapter 5 Discussion Chapter
[bookmark: _Toc226459510]
[bookmark: _Toc228278625]5.1 Introduction
This chapter critically interprets the results in relation to the four research questions underpinning the study. It first considers the organisational drivers that necessitated the implementation of EPMA within SBUHB and examines whether the solution improved the visibility and oversight of antimicrobial prescribing at Morriston Hospital. It then evaluates the effectiveness of the EPMA solution in reducing the prescribing and administration of Piperacillin Tazobactam through comparison of pre and post implementation data. Furthermore, the discussion explores clinicians’ engagement with AMS and their perceptions of EPMA as a monitoring tool. The findings are interpreted in relation to the existing literature, with consideration given to implications for clinical practice and future research. The structure of this chapter follows the sequence of the research questions. 

[bookmark: _Toc226459511][bookmark: _Toc228278626]5.2 Why was an EPMA solution necessary to improve antimicrobial stewardship?
Prior to the implementation of EPMA at Morriston Hospital, inpatient prescribing and medicines administration relied entirely on a paper-based process. This limited the accessibility, auditability and real-time surveillance of prescribing activity, with monitoring dependent on resource-intensive ward-based reviews. The inherent constraints of paper medication charts, including issues of illegibility and restricted accessibility, further increased the risk of prescribing and transcription errors, as well as incomplete records, as articulated in the literature by Hinojosa-Amaya et al. (2016), who described the shortcomings of paper-based solutions. 
The business case developed by SBUHB to support the implementation of EPMA (Abertawe Bro Morgannwg Health Board, 2017) proposed that a EPMA solution would substantially strengthen AMS through the integration of CDSS and tailored protocols. The rationale for change was largely predicated on recommendations from multiple publications advocating digital solutions to enhance prescribing governance and patient safety. In addition, internal audit findings highlighted significant patient safety concerns, including prescribing errors and reported C.difficile infection, further reinforcing the requirement for improved AMS interventions. Collectively these drivers positioned EPMA as a strategic response to the identified governance and safety gaps at SBUHB. 
There was also a clear organisational requirement for an EPMA solution within SBUHB, with a substantial reliance on paper drug charts for prescribing and medicines administration previously. Such reliance on paper-based processes is significant in the context of AMS, given the need for timely identification, review and optimisation of antimicrobial therapy for effective governance. The literature broadly supports the integration of EPMA and associated EPR in AMS, positioning interoperability as a mechanism to strengthen clinical oversight through the provision of unified access to patient information (Collado et al., 2023). In parallel, EPMA solutions are shown to facilitate both persuasive and restrictive approaches to influence prescribing behaviours through the introduction of functionality such as prompts, mandatory fields and configured digital workflows (Keating, McKinley and Safdar, 2021). 
This further supports EPMA as a key enabler for enhanced AMS and patient safety. However, concerns are consistently raised regarding unintended consequences, including impact to existing clinical workflows and the introduction of new system-related risks (Brady et al., 2024). Despite the evidence to support the embedding of CDSS within EPMA, and its ability to transform decision-making processes through algorithm-driven guidance and interoperability, it also suggests that evaluation of CDSS should extend beyond prescribing metrics and encompass broader impacts on clinical care delivery and workflow processes, with a deeper understanding of usability and contextual influences (Hak et al., 2022; Medlock et al., 2016; Van de Velde et al., 2018).
From an AMS specific perspective, the limited prescribing transparency presented clinical and organisational risk. Broad-spectrum agents such as Piperacillin Tazobactam require close monitoring due to their association with AMR, however challenges in monitoring such agents, indicate that existing paper-based infrastructures did not adequately support systematic review and audit activities. This supports the rationale for EPMA implementation as an AMS tool to facilitate antimicrobial prescribing practices. However, workforce preparedness and digital literacy to support the transition from paper to digital must be considered, which is explored in subsequent sections. 

[bookmark: _Toc226459512][bookmark: _Toc228278627]5.3 Did the introduction of EPMA improve visibility of antimicrobial prescribing? 
The implementation of EPMA at Morriston Hospital improved visibility of antimicrobial prescribing, predominantly through the introduction of electronic dashboards. This enabled the almost real-time availability of data to provide greater oversight of antimicrobial prescribing practices. For example, prior to EMPA, information relating to the total amount of Piperacillin Tazobactam orders and administrations was not available without manual, and often timely, intervention, nor was the ability to enact CDSS prompts to trigger automated suspension of prescriptions. However, following EPMA implementation, reports were generated and displayed using electronic dashboards, supporting an increase in intervention and reduction in usage over the reporting period, as observed through both EPMA data and the data reported in the secondary care usage reports provided by the Antibiotic Data Library for Wales (NHS Public Health Wales, 2026) . This reduction positions SBUHB as a strong leader in the fight against AMR. Furthermore, in November 2025, the Antimicrobial Stewardship Team at SBUHB won a ‘Welsh Healthcare Award’ for reviewing antibiotic usage to prevent resistant infections through the introduction of ward rounds to target and switch patients prescribed broad-spectrum antibiotics to safer alternatives (Swansea Bay University Health Board, 2025). This timely access to prescribing information was enabled through the implementation of EPMA. Existing research supports the use of dashboards and electronic solutions to enhance the visibility of antimicrobial prescriptions, facilitate decision-making, and reduce the time burden associated with manual data collection (Khairat et al., 2018; Kuznetsova et al., 2021). 
The role of electronic dashboards in enhancing data visibility for clinicians is emphasised in the literature, through the provision of aggregated data and summarised statistics (Shenvi et al., 2023). However, user perceptions regarding the impact of EPMA in improving visibility for AMS were mixed, though overall more favourable than critical.  Although not unanimous, only moderate confidence was expressed regarding EPMA and its ability to facilitate improved monitoring of broad-spectrum antibiotics. A comparable uncertainty was also evident regarding its benefits to professional roles, particularly in supporting the identification of patients prescribed broad-spectrum antimicrobials. Therefore, although many regarded EPMA as a necessary step towards enhanced AMS, this position was not universally endorsed, collectively suggesting variability in perceived effectiveness across monitoring functions and role-based responsibilities. Similar shortcomings were identified in the literature, underscoring the need for positive user experience through layout, ease of use and clarity of data (Carayon et al., 2018). 
Furthermore, user perceptions regarding the benefits associated with improved visibility through patient identification and administration monitoring were also varied. EPMA was recognised for improvements in identifying broad-spectrum antimicrobial prescriptions and assisting in the monitoring of medicines administrations. However, further improvements were requested to streamline processes relating to user familiarity and workflow integrations. This demand suggests that the system's architecture may prioritise data capture over point-of-care efficiency. This tension aligns with the critique by Dowding et al. (2015), who argues that the efficacy of digital tools is not inherent to the software itself, but is strictly contingent upon user-centred design and seamless workflow integration. In this context, the participants’ feedback indicates a misalignment between the EPMA's technical capabilities and the realities of clinical practice, suggesting that the system, while functional, remains an addition, rather than a fully integrated clinical partner.
Improved visibility was also apparent in the findings of the thematic analysis. Users largely supported the use of EPMA to facilitate the identification and locating of patients prescribed broad-spectrum antibiotics, as well as the improvements to the clarity of prescription information and the new opportunities for timely review. These functionalities were seen as enablers, providing oversight and accountability to AMS practices. Such findings are consistent with existing literature, highlighting EPMA as an effective tool to provide a robust audit trail for the entire medicines management process (Van Wilder et al., 2016) . However, thematic findings also revealed limitations, particularly in relation to configuration, thereby suggesting changes introduced through EPMA had not fully replicated the flexibility or practical nuances of the previous paper processes. 
In relation to AMS specifically, EPMA was perceived as offering potential benefit rather than demonstrating consistently realised impact. Despite recognising EPMA as a potential enabler for reducing the inappropriate use of broad-spectrum antimicrobials, this anticipated effect was not uniformly observed in practice. The EPMA solution was widely recognised for enhancing visibility of antimicrobial prescriptions and strengthening surveillance. However, increased transparency alone was considered insufficient to drive meaningful behavioural change.  This emphasised the need for complementary strategies, including targeted training and integration with CDSS, to ensure improved access to data may be translated into tangible improvements and AMS outcomes. This directly aligns with Manning et al. (2018), who highlighted the importance of adopting coordinated multidisciplinary interventions, evidence-based practices and collaborative healthcare approaches to achieve sustainable AMS improvements. 
Prior to EPMA implementation, difficulties were reported in identifying and monitoring antimicrobial prescriptions, reinforcing the need for an EPMA solution, notably for broad-spectrum agents such as Piperacillin Tazobactam. These findings suggest that prior to EPMA, prescription visibility was limited, hindering proactive stewardship interventions, particularly for broad spectrum agents as advocated by (National Institute for Health and Care Excellence, 2015).
Despite mixed perceptions, there was broad agreement that EPMA had improved the visibility of antimicrobial prescribing, with EPMA largely regarded as a necessary step towards modernising and standardising AMS, indicating organisational readiness. While the literature largely supports the benefits of EPMA, particularly in relation to medication safety and timeliness of administrations, this must be interpreted in parallel with evidence that EPMA also increased certain tasks, specifically documentation, suggesting cognitive and administrative burdens may shift rather than reduce. 
Collectively, these findings position EPMA and other digital solutions as a mechanism for improving operational oversight and efficiency within AMS frameworks but underscore the need for robust stakeholder engagement and consideration of socio-technical factors which also require coordinated, collaborative and stakeholder-driven approaches (Singh et al., 2021; Relihan and Kelly, 2025). 
Furthermore, Chaudhry et al. (2024) highlights the persistent challenges relating to the accuracy of data capture, interoperability and the translation of raw prescribing data into meaningful insight. Therefore, without adequate analytical support, stakeholder engagement and organisational readiness, data does not necessarily equate to transformational change. Collectively these findings indicate that EPMA can enhance the visibility and monitoring of broad-spectrum antimicrobials, however effective AMS requires more than digitisation alone. 

[bookmark: _Toc226459513][bookmark: _Toc228278628]5.4 How effective was EPMA in reducing the prescribing and administration of the drug Piperacillin Tazobactam using a comparison of pre-EPMA and post-EPMA data?
This study’s findings indicate that EPMA was effective in reducing the prescribing and administration of Piperacillin Tazobactam at Morriston Hospital. Secondary care antimicrobial usage reports provided by the Antibiotic Data Library for Wales demonstrated a sustained reduction in usage of Piperacillin Tazobactam within Morriston Hospital following EPMA implementation. In addition, when comparing wider SBUHB data with neighbouring health boards (HDUHB and CAVUHB), SBUHB consistently reported the lowest relative usage. This trajectory appears aligned with the objectives of AMS and the intended benefits articulated within the EPMA business case. However, anticipated downstream reductions in laboratory reported cases of C.difficile were not observed. This divergence between prescribing metrics and infection outcomes reinforces concerns raised in the literature regarding risks of attributing system-level outcomes to digital interventions and overlooking broader systematic issues (Wosny, Strasser and Hastings, 2024).
The results observed show that despite the phased implementation of EPMA across SBUHB beginning in 2020, and extending to Morriston Hospital in 2022, laboratory-confirmed cases of C.difficile continued to rise for several years, peaking in 2024-25 before declining in 2025-26. This pattern remained consistent when analysed both as total counts and per 1,000 hospital admissions, suggesting that trends were not simply a function of increased hospital activity. Comparative data from the Wales Healthcare-Associated Infection (HCAI) Surveillance Dashboard (Public Health Wales, 2026) further illustrated inter-health board variation, with CAVUHB consistently reporting the lowest C.difficile rates amongst the three organisations observed. This variation indicates the influence of system-led, cultural and operational factors beyond population size or prescribing volumes. 
In addition, these findings also challenge linear assumptions that implementation of EPMA, even when integrated with CDSS, will directly or immediately reduce healthcare-associated infections such as C.difficile. Therefore, while EPMA appears to have enhanced prescribing oversight, antimicrobial governance and standardisation, C.difficile infection rates remained resistant to rapid change. This underscores the multifactorial nature of C.difficile, encompassing infection prevention practices, environmental controls, patient-level risk factors and organisational culture.
The wider literature positions C.difficile as a persistent global public health threat closely associated with AMR. It also highlights that interventions to address AMR and infection prevention are frequently introduced without sufficient stakeholder engagement or acknowledgement (Kociolek and Gerding, 2016; Schaut et al., 2022). The evidence cautions against oversimplifying infection control outcomes, emphasising the interconnected influences of prescribing practices and multifactorial influences such as behavioural determinants (Martínez-Meléndez et al., 2017). Organisational culture has similarly been identified as a critical enabler in shaping adherence and sustainability (Gammon et al., 2019). More recently, Wosny et al. (2024) explicitly cautioned against attributing outcomes solely to digital transformation initiatives while neglecting broader systematic issues and influences.
Furthermore, while CDSS have demonstrated potential improvements to AMR, clinicians must balance the complexities of AMS (National Institute for Health and Care Excellence, 2015; Curtis, Al Bahar and Marriott, 2017). Although there are many studies to support the use of algorithms to analyse data and reduce inappropriate prescribing, optimal selection remains an ongoing challenge yet to be fully understood, as does the ongoing optimisation required to adapt to evolving antibiotic guidelines, together with a reliance on timely diagnostic data to support decision-making (Chow, Lye and Arah, 2016; Skodvin et al., 2019; Moran et al., 2020; Corbin et al., 2022). 
Additionally, hospital activity reports were observed to provide contextual triangulation of information to support the interpretation of findings across multiple data sources from SBUHB. Organisational activity, specific to Morriston Hospital, demonstrated a steady rise in inpatient hospital admissions between 2020 and 2025, while the average length of stay for inpatients and the 28-day readmission rate remained relatively stable. This stability is significant to the results, suggesting that subsequent trends in antimicrobial prescribing and infection rates cannot be attributed exclusively to fluctuation in hospital activity. 
Therefore, the pattern observed within SBUHB reflects this complexity. Despite EPMA implementation corresponding with demonstrable improvements in antimicrobial oversight and a reduction in broad-spectrum antibiotic utilisation, this did not translate into immediate or proportional reductions in reported cases of C.difficile infection. The findings therefore suggest that digital optimisation alone may be insufficient for sustained infection control improvement, requiring further alignment with organisational, behavioural and environmental strategies to achieve a meaningful impact.
Overall, perceptions of whether EPMA had enhanced efficiency within AMS were notably divided amongst users. While some clinicians perceived time saving compared with paper medication charts, others reported little to no efficiency gains, particularly in relation to the number of patients reviewed. This divergence suggested that EPMA impact may be context-dependent and shaped by factors such as system usability, workflow integrations and digital literacy, rather than the technology itself. The absence of a consensus also challenges the assumption that digitalisation translates into clinical productivity.  
Findings also suggest that the perceived impact on prescribing behaviour was limited following EPMA implementation. This aligns with Singh et al. (2021), who highlighted the limitations of EPMA implementation and the need to incorporate coordinated, collaborative and stakeholder driven approaches to support effective and sustainable AMS across healthcare settings. Assumptions that the prescribing frequency of Piperacillin Tazobactam had decreased were varied as were assumptions of improvements in the recording of administered doses of Piperacillin Tazobactam. This suggests that despite the potential for EPMA to facilitate improved recording of medicine administrations, the measurable impact on prescribing behaviour was limited. This further reinforces that tangible reductions in inappropriate prescribing are variable and enhanced visibility alone does not automatically lead to improved AMS with implementation success contingent upon additional strategies. 

[bookmark: _Toc226459514][bookmark: _Toc228278629]5.5 How engaged are clinicians with antimicrobial stewardship and how do they perceive the role of EPMA as a monitoring tool? 
Clinician engagement with AMS, together with users’ perceptions of EPMA to support monitoring or decision-making in the context of AMS was varied. Participants to the user survey demonstrated strong conceptual familiarity with the principles underpinning AMS, and there was near-universal agreement regarding its importance in mitigating AMR. However, awareness of recent AMS specific publications was comparatively limited, suggesting that despite a foundational understanding, further engagement with evolving evidence may be less consistent.  
SBUHB structure its AMS practices around the AWaRe framework, using National guidance published by Gov.UK, (2025). This framework provides a standardised mechanism to support surveillance through target-driven practices, enabling system-level oversight. However, the literature highlights the risks of over reliance on quantitative prescribing metrics. The oversimplification of inherently complex clinical decision-making, combined with target-driven compliance approaches, may inadvertently shift focus towards numerical performance indicators rather than sustained behavioural change to support AMS (Sangwan et al., 2023). Furthermore, the literature highlighted uncertainty regarding the alignment of national targets at prescriber level, suggesting that although targets provide strategic direction, their translation into complex clinical decision-making must acknowledge factors such as local context, organisational capacity and patient complexity (Iskandar et al., 2021). Therefore, while publications aimed at strengthening and enhancing AMS may provide measurable stewardship tools and offer standardisation for SBUHB, their effectiveness is often reliant on multifaceted strategies and local interpretation. 
Existing literature also advocates for structured educational strategies, including targeted training, to enhance digital literacy across cognitive, technical, ethical and health domains (Mainz et al., 2025). However, findings from SBUHB indicate that organisational support for digital literacy was inconsistent, with insights indicating variability in perceived preparedness to engage with EPMA. Although self-reported digital literacy improved over time, confidence remained comparatively lower in relation to using EPMA to support AMS. Findings from the thematic analysis underscored the need for improved system access and enhanced training provision, with varied levels of digital confidence and a perception that those less accustomed to routine computer use had a greater requirement for foundational skills support. This suggests that, rather than assuming readiness, implementation strategies must account for heterogeneity in digital competence and is supported in the literature, which identifies disparities like “digital divide” necessitating training initiatives through continued professional development (Neter et al., 2025). 
Prior to the implementation of EPMA at Morriston Hospital, perceptions of how easily antimicrobial prescriptions, particularly broad-spectrum agents such as Piperacillin Tazobactam, could be identified and monitored using paper drug charts were divided. Despite many direct experiences of using paper medication charts, there was no clear consensus to support their effectiveness as a mechanism for AMS. This variability may be reflective of the inherent limitations of paper charts, with visibility highly dependent on individual diligence and the physical accessibility of notes.  
Following implementation of EPMA at Morriston Hospital, improvements were reported in the ability to monitor broad-spectrum antimicrobial use and to quantify administration of agents such as Piperacillin Tazobactam. Perceived improvements in the timeliness of antimicrobial prescribing were also observed. These findings suggest that digitisation may enhance transparency, strengthening operational aspects of AMS through reducing retrospective data gathering. 
Many perceived EPMA as an enabler for AMS, and confidence in using EPMA to support tasks was generally positive, suggesting effective usability. However, perceptions of enhanced engagement with AMS activities through EPMA were varied, emphasising that although EPMA may streamline operational tasks, its impact was less consistent. Therefore, technical adoption alone many not fully translate into enhanced AMS, with a need for additional strategies beyond system functionality. Once more, this aligns with Manning et al. (2018), who signifies that efforts rely on coordinated multidisciplinary intervention, evidence-based practices and collaborative healthcare approaches to be successful.
The literature supports EPMA as a digital enabler but highlights that improvements in safety are not inherent of the digital solution alone, but emerge from interaction between stakeholder behaviours, engagement and design, with a requirement for ongoing, iterative refinement and optimisation. Together, these findings position EPMA as a powerful digital enabler of AMS, promoting safer prescribing but also introducing risk. Whilst EPMA offers a structural mechanism to support AMS at Morriston Hospital, sustained improvements in patient safety and antimicrobial practice are only realised following iterative refinement and adaptation to support workflow integrations, contingent upon stakeholder engagement and contextual sensitivity. Such refinements were addressed in the literature by Abdelkader et al. (2026) and by Tončinić et al. (2020), advocating co-creation to address adoption barriers and cautioned by Harvey & Powell, (2019), who expressed the need of managing expectations to achieve sustained adoption of digital health initiatives. 

[bookmark: _Toc226459515][bookmark: _Toc228278630]5.6 The Fit between Individuals, Task and Technology (FITT)
To support the findings presented within this discussion, a conceptual diagram (Figure 5.1) based on the FITT Framework (Fit between Individuals, Task, and Technology), developed by Ammenwerth et al., (2006), has been selected to represent the influential factors identified within the study and in relation to the implementation of EPMA at Morriston Hospital, specifically the identification and monitoring of broad-spectrum antibiotics.
Within this framework, successful digital transformation is conceptualised as dependent on the alignment between three interconnected components. Individuals who use the EPMA solution, predominantly doctors/consultants, nurses and pharmacists; the tasks they are required to undertake using EPMA, examples include medication administration, prescription modifications and medicines reconciliation; and the technology, the EPMA solution and associated IT hardware, designed to support those tasks. 
The presentation of findings in a diagrammatic format enables the identification of key barriers, contextual factors and implementation challenges, which have been mapped across the three domains, also highlighting alignment or misalignment that may have influenced AMS practices. The diagram also provides a structured means of synthesising the findings, while illustrating lessons learned and future implications for digital transformation initiatives.
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[bookmark: _Toc228278689]Figure 5.1 EPMA adoption using the FITT Framework



The following symbols (Figure 5.2) are used to demonstrate alignment and/or misalignment between all three attributes of the FITT Framework.
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[bookmark: _Toc228278690]Figure 5.2 Symbols to demonstrate alignment and misalignment using the FITT Framework 

[bookmark: _Toc226459516][bookmark: _Toc228278631]5.6.1 Individual and Task 
The alignment between the individual and the task may be characterised as partial. The implementation of EPMA at Morriston Hospital has effectively replaced previous paper-based processes, facilitated the identification and monitoring of patients prescribed broad-spectrum antibiotics and enabled the tracking of medication administrations. The findings indicate that users demonstrate familiarity with the principles of AMS, alongside perceptions of improved productivity and heightened engagement in AMS related activities. However, an increased reliance on digital technologies, specifically the availability of devices, coupled with the identification of additional training requirements, suggests that further optimisation is needed to enhance the fit between individual capabilities and task demands.

[bookmark: _Toc226459517][bookmark: _Toc228278632]5.6.2 Individual and Technology
The alignment between the individual and the technology may also be described as partial. While the EPMA solution was effective in identifying patients prescribed broad-spectrum antibiotics and supported both the monitoring and medicines administration process, challenges in integrating the technology within existing clinical workflows were prominent, particularly within the thematic analysis. Findings indicate that the EPMA solution did not consistently replicate the functionality of previous paper-based processes for identifying and monitoring broad-spectrum antibiotic use, with this limitation perceived by many users as a barrier to adoption. 

[bookmark: _Toc226459518][bookmark: _Toc228278633]5.6.3 Task and Technology
The alignment between the task and the technology was strong. Although the EPMA solution did not significantly impact overall hospital activity, nor result in a reduction in the annual incidence of C.difficile reported cases, it proved effective in enhancing the visibility and monitoring of broad-spectrum antibiotic use, particularly the drug Piperacillin Tazobactam. The findings further indicate that the integration of CDSS facilitated improved intervention through automated suspension mechanisms, contributing to an overall reduction in usage following EPMA implementation.
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[bookmark: _Toc228278635]6.1 Introduction
This chapter draws a conclusion based on the key findings of this study by considering the results in relation to the four primary research objectives. It evaluates the impact of EPMA on antimicrobial prescribing practices following its implementation at Morriston Hospital. It assesses how digital transformation has reshaped antimicrobial prescribing, clinician engagement, and workforce dynamics, and it acknowledges the study's limitations, proposing a roadmap for future practice. The four research objectives have been included in Table 6.1. 

[bookmark: _Toc228278699]Table 6.1 The four primary research objectives
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[bookmark: _Toc228278636]6.2 Conclusions Following the Study
Improved visibility of antimicrobial prescribing was achieved following the implementation of EPMA at Morriston Hospital, predominantly through the introduction of electronic dashboards, to identify patients requiring targeted clinical intervention, and the incorporation of CDSS into clinical workflows, to facilitate informed decision-making.
This improved visibility changed the power dynamic amongst EPMA users. For example, EPMA reduced informal autonomy but improved system-level oversight, with decisions now traceable, encouraging prescribers to act more cautiously due to increased observation. Subsequently, this potentially empowered more stakeholders, e.g. junior staff, to challenge decisions with now more visibility, strengthening interprofessional collaboration. However, a shift in improved visibility between stakeholders is dependent on interpretation, necessitating a balance between transparency and professional autonomy.   
EPMA also supports the standardisation of AMS practice, by reducing variation and mandating conformance. Prior to EPMA, AMS relied on reactive and resource intensive processes such as manual medication chart reviews and prescribing audits. However, the introduction of electronic dashboards, supported by CDSS, provided SBUHB with opportunities for real-time intervention, by enabling interception at the point of prescribing. Enhanced business intelligence has provided the health board with the ability to draw information from multiple sources and translate data into actionable prompts and recommendations for scalable oversight. Furthermore, this improved surveillance has enabled prioritisation of tasks associated with AMS. All these attributes have the potential to improve optimised therapeutic intervention, by embedding AMS guidelines directly into prescribing workflows. This enhances system-level oversight and has shifted AMS practices to more proactive and data-driven workflows. 
However, whilst this shift has improved efficiency, it also redefines AMS as a shared and evolving challenge that requires continuous monitoring. This study demonstrated that although improvements in transparency have enhanced visibility of AMS practices, visibility alone is an insufficient driver of sustained behavioral change amongst clinicians. Sustained behavioral change must be paired with complementary mechanisms to support quality improvement through accountability structures, education and training. Data must be interpretable, timely and clinically relevant with clinical decision-making shaped by contextual, cultural and cognitive factors beyond data alone. 
Following EPMA implementation at Morriston Hospital, there was a notable shift in pattern of Piperacillin Tazobactam usage. This reduction coincided with the introduction of automated suspension functionality supported by the CDSS that prompted timely review of antimicrobial prescriptions. SBUHB consistently exhibited the lowest usage of this drug when compared to neighboring health boards over the reporting period, suggesting a positive impact of digital prescribing and associated AMS interventions. However, although a reduction in antimicrobial usage was achieved, this did not translate into immediate or proportional reductions in reported cases of C.difficile infection. This did however highlight that infections such as C.difficile are multifactorial, therefore digital optimisation alone may be insufficient for sustained improvements in infection control and meaningful impact requires alignment with broader organisational, behavioural and environmental strategies. 
Clinicians’ engagement and perceptions were also examined. EPMA was widely recognised as a facilitator of AMS, with users acknowledging its importance in mitigating AMR, and the relevance of evolving National guidance and policy frameworks. However, several user engagement challenges were highlighted, specifically in relation to fragmented workflows and the solutions inability to adequately replicate previous paper-based processes, posing as a barrier to adoption. 
Therefore, while EPMA was widely perceived as an effective enabler of AMS, its effectiveness is not solely dependent on its technical capabilities, and its impact is influenced by both practical and behavioural factors. Although clinicians demonstrated improvements in engagement, challenges relating to workflow integration, system usability, and incomplete alignment with existing clinical practices limited optimal engagement. Furthermore, while EPMA provides a strong foundation for improved AMS, the technology required alignment with user needs and clinical workflows to achieve its full potential. Both attributes rely on sustained clinical engagement beyond implementation to ensure the EPMA solution remains usable and is successfully embedded within everyday clinical practice. 
The implementation of EPMA had a moderately positive effect on the workforce, with clinicians reporting improved digital literacy and favourable perceptions of the EPMA solutions ability to support AMS. Additionally, conceptual engagement with AMS principles was high, indicating strong awareness. However, practical confidence in navigating the EPMA system for more complex AMS tasks was less consistent, highlighting a potential “digital divide” within the workforce. This suggests that digital literacy is a continuous requirement, and that ongoing training, support, and system optimisation are all necessary components to ensure consistent and effective use is maintained across all staff groups.  Future targeted intervention is required to support system and task alignment, achievable through exploring which factors influence engagement and proficiency. 
Additionally, the increased reliance on digital technologies, has subsequently led to an increased demand on the availability of electronic devices. This highlights that the effective use of EPMA is not solely contingent upon system availability but also requires the availability of adequate digital tools at the point of care. While such tools provide essential infrastructure for AMS, their effectiveness depends on continuous support, and targeted training approaches, to bridge the gap between individual capabilities and the demands of complex clinical tasks across different clinical environments.
In summary, while the implementation of EPMA has supported AMS, the effectiveness of EPMA as a digital intervention is influenced by workflow integration, system usability, and sustained clinician engagement.  Additionally, a reliance on digital tools carries inherent risks, including alert fatigue, an over-reliance on algorithmic recommendations, and the potential for poor clinical judgement. Findings of this study have highlighted that while digital optimisation provides a strong foundation for AMS, its full potential can only be realised when combined with ongoing training, robust data quality initiatives, supportive organisational structures, and continuous refinement to align with clinical workflows.

[bookmark: _Toc226459522][bookmark: _Toc228278637]6.3 Recommendations for Future Research and Practice
Successful AMS requires a consistent global effort to reduce AMR. Digital technologies incorporating CDSS are evolving in the challenge against AMR, however as interoperability between digital solutions such as EPMA and EPR increase, iterative targeted interventions are necessary, which must include stakeholder engagement, user-centred design and up-to-date guidelines. Despite the magnitude of information available to support this research, there is limited literature to support targeted interventions to reduce Piperacillin Tazobactam prescribing specifically, and evidence to suggest that C.difficile is in fact multifactorial rather than AMR specific, necessitating a broader approach to its containment. Therefore, given its potential to present ongoing challenges, although EPMA was seen as a key enabler for better healthcare delivery at SBUHB, its deployment required extensive preparation, robust configuration, careful risk management and sustained clinical engagement. 
A key recommendation for future research is a longitudinal study to evaluate whether the observed reduction in Piperacillin Tazobactam usage is sustained over an extended period. Monitoring prescribing trends over an additional two-to-three-year period would enable a robust assessment of the durability and long-term sustainability of the intervention’s impact and potentially identify any regression towards previous prescribing patterns. Furthermore, it is recommended that the scope of the study be expanded to include multiple sites and across diverse geographical and demographic populations. Such an approach would allow for comparative analyses of outcomes across different settings, enhancing the generalisability of findings and enabling the identification of transferrable lessons learnt to inform future research. 

[bookmark: _Toc226459523][bookmark: _Toc228278638]6.4 Limitations of the Study
While the implementation of EPMA at Morriston Hospital was associated with a reduction in Piperacillin Tazobactam usage, several limitations should be acknowledged. 
Although improved visibility was reported, this has the potential to reveal unintended consequences such as over-documentation and a reduced willingness to take clinical decisions due to a potential blame culture. Furthermore, the implications of clinical practice and policy require a balance of transparency and professional autonomy. EPMA impact depends on how it is implemented and interpreted. 
Despite an observed reduction in Piperacillin Tazobactam usage, other concurrent interventions and external factors should be considered, such as staffing variations, seasonal trends and policy changes. Furthermore, a reliance on C.difficile reported cases may underestimate the true clinical impact of EPMA on AMS. Although immediate post-implementation outcomes are reported, longer term sustainability of reduced prescribing or infection impact is currently unknown. 
The findings of this study are based on a single-site focus, which may limit generalisability of attributes such as clinical workflows and patient acuity across the health board. Additionally, the temporal scope was limited to the post-implementation period, therefore the long-term sustainability of the benefits observed are currently unknown. Additionally, data accuracy is dependent on consistent and correct usage of EPMA. Therefore, while digital prescribing interventions show promise, their effects must be balanced and interpreted with broader organisational, behavioral and environmental context. 
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Appendix A - User Survey.pdf
SBUHB Staff Questionnaire - To support MSc Project
Dissertation (PDF) 3%

Study Title: How effective was the introduction of Electronic Prescribing and Medicines Administration (EPMA) in
improving visibility and monitoring of broad-spectrum antimicrobial drugs? A Swansea Bay University Health Board
(SBUHB) case study.

This questionnaire is part of an MSc, exploring the effectiveness of EPMA in improving visibility and monitoring of
broad-spectrum drugs, with a particular focus on the drug Piperacillin-Tazobactam. It explores clinicians’ engagement
with antimicrobial stewardship, and the impact of EPMA on workload and digital literacy. It also critically analyses the
key benefits, challenges and limitations of the solution.

As a current employee of Swansea Bay University Health Board [SBUHB] who has used information provided by the
EPMA solution, | would like to offer you the opportunity to participate in this questionnaire to help understand and
measure how effective the introduction of EPMA was in improving visibility and monitoring of broad-spectrum
antimicrobial drugs. This questionnaire has been designed specifically for those who use the EPMA solution to
administer, prescribe, review or report on antibiotics as part of their daily workflow or managerial responsibilities.

neyuiieu

Consent

All information relating to privacy and data protection can be found in the Participant Information Sheet.
Participation in this questionnaire is entirely voluntary. You are under no obligation to take part, and choosing not to
participate will not affect you in any way. You may withdraw at any point before submitting the questionnaire. Once

responses are submitted, they will be anonymised and cannot be withdrawn as they will not be identifiable.

The data provided within this questionnaire will only be used for this MSc research project, dissertation and potential
academic publications. All participants will remain anonymous indefinitely.

1. Do you consent to participating in this study? (Your identity will remain anonymous) *
O Yes
O No





Demographics

The following questions are designed to help me understand your role as an employee of Swansea Bay University Health
Board. The information provided will allow me to analyze trends across different groups. All responses are confidential.

2. What is your current professional role at Swansea Bay University Health Board? *
Q Doctor / Consultant
Q Nurse
O Pharmacist
O Pharmacy Technician

O Administrative / Management

Q Other

3. What is your age group? *

O Under 25
O 25-34
35-44
45 - 54

55-64

o O O O

65+

4. How many years experience do you have of working in an NHS/Private Healthcare setting? *
Q 0 - 5years
Q 6 - 10 years
Q 11 - 15 years
O 16+ years

5. How many years have you been employed by Swansea Bay University Health Board? *
O 0 - 5years
Q 6 - 10 years
Q 11 - 15 years
O 16+ years





6. How would you best describe your area of current practice at Swansea Bay University Health
Board? *

Q Medicine

Q Surgery

Q Emergency
Pharmacy
Laboratory

Hospital Operations

O
O
O Digital services
O
O

7. Which of the following Swansea Bay University Health Board hospital sites do you currently
work at? (Tick all that apply) *

D Morriston Hospital
D Singleton Hospital
D Neath Port Talbot Hospital

None of the above





Awareness of Antimicrobial Stewardship

This section asks about your knowledge, familiarity, and confidence regarding antimicrobial stewardship, its principles and
related guidance. Participants' responses will help me understand current awareness and identify any areas where additional
support or training may be beneficial. Please answer honestly and based on your own experience and understanding.

Antimicrobial stewardship is about making sure we use antibiotics and similar medicines in the right way - only when needed,
and in the correct dose and duration.

8. How familiar do you feel you are with the principles of antimicrobial stewardship? *

Q Not at all familiar

O Slightly familiar

O Moderately familiar
O Very familiar
@)

Extremely familiar

9. Are you aware of any of the following publications? (Tick all that apply) *

D Welsh Health Circular "'WHC [2024] Number 038 ‘Healthcare associated infections and antimicrobial resistance
goals 2024 to 2025

UK AMR Strategy 'UK'’s 20-year vision for antimicrobial resistance’
UK National Action Plan [NAP 2019-24]

UK National Action Plan [NAP 2024-29]

(I I N A

| am not aware of any of the above publications

10. How important do you feel antimicrobial stewardship is in reducing antimicrobial resistance?
*

Not at all important
Slightly important
Moderately important

Very important

O O O O O

Extremely important





11. How confident are you in identifying broad-spectrum antimicrobials (e.g. Piperacillin
Tazobactam)? *

Q Not at all confident
Q Slightly confident

Q Moderately confident
O Very confident
O

Extremely confident





Prior to the introduction of Electronic Prescribing and Medicines
Administration [EPMA]

This section asks you to reflect on your experiences at Swansea Bay University Health Board (SBUHB) prior to EPMA being
implemented. Participants' responses will help me understand how easy it was to identify and monitor antimicrobial
prescriptions, including broad-spectrum antimicrobials and will be used to provide an overview of baseline practices.

12. Before using EPMA at SBUHB, had you ever used EPMA at another secondary care setting
(NHS/Private)? *

O Yes
O No

13. What were your expectations before the introduction of EPMA at SBUHB? *

14. Before the introduction of EPMA at SBUHB, how easy was it to identify and monitor
antimicrobial prescriptions? *

Q Very difficult
(O Difficult

O Neither easy nor difficult
O Easy
O

Very easy

15. Before the introduction of EPMA at SBUHB, how easy was it to identify and monitor broad-
spectrum antimicrobials (e.g. Piperacillin Tazobactam)? *

Q Very difficult
(O Difficult

O Neither easy nor difficult
O Easy
O

Very easy





Experience with EPMA

This section seeks to explore your experience of using EPMA at Swansea Bay University Health Board (SBUHB), specifically
your involvement in using EPMA to prescribe, administer and monitor prescriptions. Participants' responses will help me
understand how EPMA supports clinical practice and users' perceptions of its benefits, limitations and any impact on roles. It
will also help me identify opportunities for improvement.

16. Were you involved in prescribing or administering medicines at SBUHB (using paper drug
charts) before the introduction of EPMA? *

O Yes
Q No





17. When considering EPMA at SBUHB as a monitoring tool for antimicrobial stewardship, how
strongly do you agree/disagree with the following statements: *

Neither agree nor

Strongly disagree Disagree disagree Agree Strongly agree
| am required to
monitor broad-
spectrum
antimicrobials
such as O O Q O O
Piperacillin

Tazobactam as
part of my role

EPMA has made
it easier to
monitor broad-

spectrum
antimilcjrobials O O O O O
such as

Piperacillin
Tazobactam

| can use
information
from EPMA to
target patients
who have been
prescribed O Q Q O Q
broad-
spectrum antim
icrobials such as
Piperacillin
Tazobactam

The
introduction of
EPMA has
benefitted my
rolein
identifying
patients who
have been O O O O O
prescribed broa
d-spectrum
antimicrobials
such as
Piperacillin
Tazobactam

The
introduction of
EPMA has
benefitted my
role in
identifying the
amount of
administrations O O O O O
associated
with broad-
spectrum
antimicrobials
such as
Piperacillin
Tazobactam

Using EPMA for

antimicrobial

stewardship

saves time

compared to O O O O O
using paper

medication

charts

Using EPMA for
antimicrobial

stewardship

allc\)’ll/vsrmelto O O O O O
see more

patients





Neither agree nor

Strongly disagree Disagree disagree

Agree Strongly agree

EPMA can

reduce the

inappropriate

use of broad-

spectrum O Q Q O Q
antimicrobials

such as

Piperacillin

Tazobactam

EPMA has
reduced the
inappropriate
use of broad-

spectrum O O O O O

antimicrobials
such as
Piperacillin
Tazobactam

The
introduction of
EPMA has

improved O O Q O O
visibility of

antimicrobial

prescribing

The
introduction of
EPMA at SBUHB

was necessary O Q Q O Q

to improve
antimicrobial
stewardship

18. In your role, how often do you use EPMA data and/or reports for monitoring or decision-
making related to antimicrobials? *

O npaily
(O Weekly

Monthly

@)
Q Annually
O

Never

19. Did the implementation of EPMA at SBUHB satisfy your expectations? *

O Yes
O No

20. In your opinion, please explain why the implementation did not satisfy your expectations





21. Do you feel the EPMA solution used at SBUHB could be improved? *

Q Yes
Q No

22. In your opinion, how do you feel the EPMA solution could be improved?





User Perception and Engagement

This section focuses on users' perceptions and experiences of using EPMA at Swansea Bay University Health Board (SBUHB) to
support antimicrobial stewardship. | am interested in how EPMA affects your role, confidence, engagement, and productivity,
as well as any benefits, challenges, or areas for improvement you may have observed. Participants' responses will help inform
my recommendations for future enhancements, training, and support for EPMA users.

23. When considering the effects of EPMA on the SBUHB workforce, how strongly do you
agree/disagree with the following statements: *

Neither agree nor

Strongly disagree Disagree disagree

Agree Strongly agree

The use of
EPMA supports

my role for O Q Q O Q

antimicrobial
stewardship

The use of
EPMA supports

my contribution O O O O O

to antimicrobial
stewardship

Using EPMA for
antimicrobial

stewardship O Q Q O Q

enables me to
be productive

| am confident
in using EPMA

t t
oein O O O O O

antimicrobial
stewardship

EPMA has made
me feel more

engaged in

antimicrolbial O O O O O
stewardship

activities

| would benefit
from additional

training in using O O O O O

EPMA to further
support my role

24. Overall, how would you rate your confidence in using EPMA for antimicrobial stewardship? *

O Not at all confident
Q Slightly confident

Moderately confident

O
O Very confident
O

Extremely confident





25. In your opinion, what are the main benefits of using EPMA for antimicrobial stewardship at
SBUHB? *

26. In your experience of using EPMA for antimicrobial stewardship at SBUHB, what do you feel
are the key challenges or limitations? *

27. How do you feel the usability of EPMA for antimicrobial stewardship could be improved at
SBUHB? *





Prescribing and Administration of Piperacillin-Tazobactam

This section seeks to explore your role in prescribing, administering and monitoring Piperacillin-Tazobactam at Swansea Bay
University Health Board (SBUHB). | am interested in how EPMA has affected prescribing frequency, administration accuracy,
and the appropriateness of use of Piperacillin-Tazobactam. Participants' responses will help me understand the impact of

EPMA on the management of this broad-spectrum antimicrobial.

28.

29.

30.

31.

32.

As part of your current role at SBUHB, are you required to prescribe or administer
Piperacillin-Tazobactam? *

O Yes
Q No

As part of your current role at SBUHB, are you required to monitor usage (prescribing and/or
administration) of Piperacillin-Tazobactam? *

Q Yes
O No

When comparing to pre-EPMA at SBUHB, do you feel that the prescribing frequency of
Piperacillin-Tazobactam has: *

Q Increased

Q Neither increased or decreased

Q Decreased

O Unsure

When comparing to pre-EPMA at SBUHB, do you feel that the recording of administered
doses of Piperacillin-Tazobactam has: *

O Improved

O Neither improved or worsened

Q Worsened

Q Unsure

Do you agree that EPMA has supported a reduction in inappropriate or unnecessary
prescribing of Piperacillin Tazobactam at SBUHB? *

O Yes
Q No
Q Unsure





Digital Literacy of the Workforce

This section seeks to explore your experience and perception regarding the digital literacy of the workforce at Swansea Bay
University Health Board (SBUHB). | am keen to understand the training you received, the availability and use of digital devices,
and your confidence in using EPMA for antimicrobial stewardship. Participants' responses will help me understand how digital
skills impact the implementation and use of EPMA, and identify areas where additional support or training may be beneficial.

33. How strongly do you agree/disagree with the following statement:

Neither agree nor

Strongly disagree Disagree disagree

Agree Strongly Agree

Prior to the
introduction of
EPMA at SBUHB

comprehensive O O O O O

training was
provided to
support my role

34. Do you feel the EPMA training you received at SBUHB could have been improved prior to the
implementation of EPMA??

Q Yes
Q No

35. In your opinion, how do you feel the training you received at SBUHB prior to the
implementation of EPMA could be improved?

36. Do you think current SBUHB EPMA users would benefit from further training? *

O Yes
Q No

37. Prior to the introduction of EPMA at SBUHB, how often were you required to use computers
to support your role? *

Q Never
O Rarely

Sometimes

O
O Often
O

Always





38. Do you feel that using EPMA at SBUHB has increased your reliance on digital devices, e.g.

computers? *

Q Yes
Q No

39. Are digital devices (such as computers) always readily available for you to use and access

EPMA to support your role at SBUHB? *
O Yes
(O No

40. Do you feel the digital literacy of the workforce was addressed appropriately prior to the

implementation of EPMA at SBUHB? *
Q Yes
Q No

41. In your opinion, how do you feel the addressing of digital literacy of the workforce could

have been improved?

42. Please rate your own digital literacy for the following scenarios: *

Vey poor Poor Fair
Prior to the
EPMA
implementation O O O
at SBUHB

Now (today) O O O

When using

EPMA for

antimicrobial O O O
stewardship at

SBUHB?

Good

Excellent

O

This content is neither created nor endorsed by Microsoft. The data you submit will be sent to the form owner.
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APPLICATION FOR ETHICAL APPROVAL
ADAPTED FOR MSC DIGITAL TRANSFORMATION DISSERTATIONS

STUDENTS should submit this form (and receive the outcome) via systems explained to you by the
supervisor/module leader.

In order for research to result in benefit and minimise risk of harm, it must be conducted ethically. A
researcher may not be covered by the University’s insurance if ethical approval has not been obtained
prior to commencement.

The University follows the OECD Frascati manual definition of research activity: “creative work undertaken
on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and
society, and the use of this stock of knowledge to devise new applications”. As such this covers activities
undertaken by members of staff, postgraduate research students, and both taught postgraduate and
undergraduate students working on dissertations/projects.

The individual undertaking the research activity is known as the “principal researcher”.

Ethical approval is not required for routine audits, performance reviews, quality assurance studies, testing
within normal educational requirements, and literary or artistic criticism.

Please read the notes for guidance before completing ALL sections of the form.

This form must be completed and approved prior to undertaking any research activity. Please see
Checklist for details of process for different categories of application.

SECTION A: About You (Principal Researcher)

1 Full Name: Nerys James
2 Tick all boxes that apply: Member of staff: O ;ﬁg\?vr_ary research O
Taught Postgraduate Postgraduate
Undergraduate Student O Student X Research Student O
3 Institute/Academic University of Wales Trinity Saint David
Discipline/Centre:
4 Campus: Distance learning
5 E-mail address: 0351351 @student.uwtsd.ac.uk
6 Contact Telephone Number: XXXXXXXXXXX
For students:
7 Student Number: 0351351
8 Programme of Study: MSc Digital Transformation for the Health & Care Professions
9 Director of Studies/Supervisor: | Dr Simona Ferraraccio
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SECTION B: Approval for Research Activity

PG2/E1 FORM

1 Has the research activity received approval in principle?
(please check the Guidance Notes as to the appropriate YES X NO O
approval process for different levels of research by different
categories of individual)
Date
2 | If Yes, please indicate source of | Ragearch Degrees Committee O N/A
approval (and date where known):
Approval in principle must be | |nstitute Research Committee O N/A
obtained from the relevant source
prior to seeking ethical approval Other (write in) 5 Ig‘(,evsa:asri?} 2?(;
Development

SECTION C: Internal and External Ethical Guidance Materials

add rows to this table if needed.

Please list the core ethical guidance documents that have been referred to during the completion of
this form (including any discipline-specific codes of research ethics, location-specific codes of
research ethics, and also any specific ethical guidance relating to the proposed methodology).
Please tick to confirm that your research proposal adheres to these codes and guidelines. You may

1 UWTSD Research Ethics & Integrity Code of Practice X
2 UWTSD Research Data Management Policy X
3 [List any other relevant documents here] O

SECTION D: External Collaborative Research Activity
If there are external collaborators then you should gain consent from the contact persons to share their
personal data with the university. If there are no external collaborators then leave this section blank and
continue to section E.

1 Institution
2 Contact person name
3 Contact person e-mail address
4 Is your research externally funded? YES O NO X
5 Are you in receipt of a KESS scholarship? YES O NO X
6 | Are you specifically employed to Voluntary YES 0 NO
7 undertake this research in either a Empioved
paid or voluntary capacity? mploye YES O NO
8 Is the research being undertaken If YES then the
within an existing UWTSD Athrofa permission question
Professional Learning Partnership below does not need vIES = o =
(APLP)? to be answered.
9 Has permission to undertake the (If YES attach copy)
research has been provided by the If NO the application YES O NO X
partner organisation? cannot continue
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Where research activity is carried out in collaboration with an external organisation

10 | Does this organisation have its own ethics approval system? YES O NO X

If Yes, please attach a copy of any final approval (or interim approval) from the organisation (this
may be a copy of an email if appropriate).

SECTION E: Details of Research Activity

How effective was the introduction of Electronic Prescribing and
1 Indicative title: Medicines Administration (EPMA) in improving visibility and monitoring of
’ high-risk antimicrobial drugs? Swansea Bay University Health Board
(SBUHB) case study.
2 Proposed start date: October 2025 Proposed end date: May 2026

Introduction to the Research (maximum 300 words per section)

Ensure that you write for a Non-Specialist Audience when outlining your response to the
points below:

Purpose of Research Activity
Proposed Research Question
Aims of Research Activity
Objectives of Research Activity

Demonstrate, briefly, how Existing Research has informed the proposed activity and explain

What the research activity will add to the body of knowledge
How it addresses an area of importance.

Purpose of Research Activity

EPMA was implemented at SBUHB between February 2020 and August 2024 across all adult medical and
surgical inpatient areas. This project seeks to review the prescribing and administration of a high-risk
antimicrobial drug, specifically Piperacillin Tazobactam at Morriston Hospital by comparing its use before and
after the introduction of EPMA.

SBUHB are currently monitored on the proportion of narrow versus broad-spectrum antibiotics prescribed.
Narrow spectrum antibiotics are referred to in the UK National Action Plan 2024-29 as a group of drugs in the
3 ‘Access’ category. Targets have been set within the UK National Action Plan with the expectation that all
health boards will ensure a 5% reduction in total antibiotic use and achieve 70% of total use of antibiotics for
the Access category by 2029.

Piperacillin Tazobactam falls outside of this ‘Access’ category and is therefore a drug that requires monitoring
and reduction to meet this target. Review of this drug has been recommended by SBUHBs Lead Antimicrobial
Pharmacist based on its association with antimicrobial resistance and clostridium difficile.

(this box should expand as you type)
Research Question

1. Why was an EPMA solution necessary to improve antimicrobial stewardship?

2. Did the introduction of EPMA improve visibility of antimicrobial prescribing?

3. How effective was EPMA in reducing the prescribing and administration of the drug Piperacillin

4 Tazobactam using a comparison of pre-EPMA and post-EPMA data?

4. How engaged are clinicians with antimicrobial stewardship and how do they perceive the role of EPMA
as a monitoring tool?
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(this box should expand as you type)
Aims of Research Activity

The aim of this project is to evaluate whether the introduction of an Electronic Prescribing and Medicines
5 Administration solution has improved visibility of high-risk antimicrobial drugs, using Piperacillin Tazobactam
as the key example.

(this box should expand as you type)

Objectives of Research Activity
1. To assess whether the introduction of EPMA improves visibility of antimicrobial prescribing.
2. To determine whether there is a reduction in prescribing and administration of the drug Piperacillin
Tazobactam using a comparison of pre-EPMA and post-EPMA data.
6 3. To analyse clinicians’ engagement and perceptions of EPMA pre and post EPMA for antimicrobial
prescribing.
4. To analyse the effect EPMA has on the workforce (workload, digital literacy)

(this box should expand as you type)

Proposed methods (maximum 600 words)

Provide a brief summary of all the methods that may be used in the research activity, making it clear
what specific techniques may be used. If methods other than those listed in this section are deemed
appropriate later, additional ethical approval for those methods will be needed. You do not need to
justify the methods here, but should instead describe how you intend to collect the data necessary
for you to complete your project.

A mixed methods data collection approach has been selected to support the project evaluation using both
qualitative and quantitative techniques.

Data Collection Tools
The following tools will be used to collect qualitative data:
1. User surveys

The following digital sources will be used to collect quantitative data:
EPMA solution

SBUHB Digital Intelligence Dashboard for EPMA/Antibiotics

Antibiotic Library for Wales — Secondary Care Antimicrobial Usage reports
EPMA Cache reporting database SBUHB

SBUHB Bed Management Business Intelligence Dashboards

SBUHB Datix Reports

o0k owh =

Data Analysis

Data will be collected electronically and anonymously using reporting tools and business intelligence
7 dashboards to provide the following comparisons:

1. Data by ward/site/location

2. Data by drug type

3. Data relating to antibiotics

4. Data relating to outcomes following antibiotic review

Data Management / Control
1. Data will be collected from within SBUHB

2. Only non-patient identifiable information will be included within this data collection

3. Data will be collected by myself, the antimicrobial pharmacy team and the business intelligence team
at SBUHB

Data Validation
All data used will be validated by the following professionals prior to its inclusion:
1. Lead Antimicrobial Pharmacist, SBUHB
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(this box should expand as you type)
Location of research activity
Identify all locations where research activity will take place.
Swansea Bay University Health Board (SBUHB)

8
(this box should expand as you type)
Research activity outside of the UK
If research activity will take place overseas, you are responsible for ensuring that local ethical
considerations are complied with and that the relevant permissions are sought. Specify any local
guidelines (e.g. from local professional associations/learned societies/universities) that exist and
whether these involve any ethical stipulations beyond those usual in the UK (provide details of any
licenses or permissions required). Also specify whether there are any specific ethical issues raised
by the local context in which the research activity is taking place, for example, particular cultural
and/or legal sensitivities or vulnerabilities of participants. If you live in the country where you will do
the research then please state this.
N/A

9
(this box should expand as you type)

Use of documentation not in the public domain: Are any documents NOT NO |
10 | publicly available?

YES

If Yes, please provide details here of how you will gain access to specific documentation that is not
in the public domain and that this is in accordance with the current data protection law of the
country in question and that of England and Wales.

11 | The data collection tools used for this study are not publicly available, however SBUHB permission
has been granted to use the data from business intelligence reports, dashboards and Datix. (Emails
attached).

(this box should expand as you type)

Does your research relate to one or more of the seven aims of the Well-being
of Future Generations (Wales) Act 20157 YES NO

12 | A prosperous Wales

13 | A resilient Wales

14 | A healthier Wales

15 | A more equal Wales

16 | A Wales of cohesive communities

17 | A Wales of vibrant culture and thriving Welsh language

X OO0 X|X|KX
Oo/ooo|o|o|d

18 | A globally responsible Wales

19 | If YES to any of the above, please give details:

The UK 5-Year National Action Plan (NAP) for Antimicrobial Resistance (2024—2029) is the second phase of
the UK’s long-term strategy to tackle antimicrobial resistance (AMR), supporting a 20-year vision to contain,
control, and mitigate AMR by 2040. This also builds on the foundations of the first action plan (2019-2024)
addressing antibiotic reduction and improved surveillance.

The NAP supports several of the Act’s 7 well-being goals as follows.
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A Healthier Wales: NAP promotes prudent use of antibiotics to help tackle antimicrobial resistance, a major
public health threat and advocates improved prescribing with fewer side-effects, lower risks of infection and
more effective treatment options.

A Globally Responsible Wales: Antimicrobial resistance is a global priority supported by the World Health
Organization. NAP contributes to reducing unnecessary antibiotic use and supports Wales in acting
responsible to support an international health challenge.

A Prosperous Wales: NAP aims to prevent drug-resistance, which leads to savings in healthcare costs and
a healthier workforce. A robust healthcare system is important for a resilient economy.

A Resilient Wales: NAP aims to prevent antimicrobial resistance which helps make the healthcare system
more adaptable and robust, By reducing overuse of antibiotics, this protects future resilience against future
pandemics or outbreaks.

(this box should expand as you type)
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SECTION F: Scope of Research Activity

¥

<
m
()
<
o

Will the research activity include:

—_

Use of a questionnaire or similar research instrument?

Use of interviews?

Use of focus groups?

Use of participant diaries?

Use of video or audio recording?

Use of computer-generated log files?

Participant observation with their knowledge?

Participant observation without their knowledge?

©O© || N || o | bW |DN

Access to personal or confidential information without the participants’ specific
consent?

Administration of any questions, test stimuli, presentation that may be
experienced as physically, mentally or emotionally harmful / offensive?

—_
o

—_
—_

Performance of any acts which may cause embarrassment or affect self-esteem?

—_
N

Investigation of participants involved in illegal activities?

—_
w

Use of procedures that involve deception?

—
~

Administration of any substance, agent or placebo?

—_
()]

Working with live vertebrate animals?

O|o|o|jo|jo|jo|jo |0 |00 /x(O(0|0)0)|KX
XIXXX XX K|K|KX| O K| XK|X|X|O

—_
(o))

Procedures that may have a negative impact on the environment?

Other primary data collection methods. Please indicate the type of data collection
method(s) below.

Details of any other primary data collection methods:

Workflow/process mapping

Collection of system usage metrics

Collection of user adoption metrics X 0
Collection of data accuracy metrics
Retrospective qualitative case studies
Collection of compliance metrics
Collection of clinical outcome metrics

—_
~

Noakrwh=

(this box should expand as you type)
If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the
following sections (please refer to Guidance Notes).

If YES to any question, then no research activity should be undertaken until full ethical approval has been
obtained.
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SECTION G: Intended Participants

¥

If there are no participants then do not complete this section, but go directly to section H.

Who are the intended participants:

<
m
»
Z
®)

1 | Students or staff at the University?

Adults (over the age of 18 and competent to give consent)?

Vulnerable adults?

Children and Young People under the age of 18? (Consent from Parent, Carer or
Guardian will be required)

Prisoners?

Young offenders?

Those who could be considered to have a particularly dependent relationship with
the investigator or a gatekeeper?

People engaged in illegal activities?

ol ~N|lo|la| s~ |lw| N
o0 (00|00 |x|d
X X | KX X |XK| O|KX

Others. Please indicate the participants below, and specifically any group who
9 | may be unable to give consent.

Details of any other participant groups:

SBUHB staff: Antimicrobial Team, EPMA prescribers, EPMA nurses, EPMA Team,
Management, Microbiology Department

(this box should expand as you type)

Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and
how will they be recruited?

How many participants are

10 | expected? 10-80

(this box should expand as you type)

11 Who will the participants be? Clinical and administrative employed by SBUHB

(this box should expand as you type)

Those who use the Electronic Prescribing solution to administer,
12 How will you identify the prescribe, review or report on antibiotics as part of their daily
participants? workflow or managerial responsibilities.

(this box should expand as you type)
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Information for participants:
YES NO N/A

13 Will you describe the main research procedures to participants in X O O
advance, so that they are informed about what to expect?

14 | Will you tell participants that their participation is voluntary? X O O

15 | Will you obtain written consent for participation? X O O

16 Will you explain to participants that refusal to participate in the X O O
research will not affect their treatment or education (if relevant)?

17 If the research is observational, will you ask participants for their X O O
consent to being observed?
Will you tell participants that they may withdraw from the research at

18 : X O O
any time and for any reason?

19 With questionnaires, will you give participants the option of omitting X O O
questions they do not want to answer?

20 Will you tell participants that their data will be treated with full X O O
confidentiality and that, if published, it will not be identifiable as theirs?

21 Will you debrief participants at the end of their participation, in a way X O O
appropriate to the type of research undertaken?

22 | If NO to any of above questions, please give an explanation
(this box should expand as you type)

24 | Will participants be paid? O X O

25 | Is specialist electrical or other equipment to be used with participants? O X O

26 Are there any financial or other interests to the investigator or O X O
University arising from this study?

27 Will the research activity involve deliberately misleading participants in O X O
any way, or the partial or full concealment of the specific study aims?

28 | If YES to any question, please provide full details

(this box should expand as you type)

April 2022° [modified July 2024] 9

PG2 Ethical Approval Form





Prifysgol Cymru

3% Y Drindod Dewi Sant

% University of Wales PG2/E1 FORM
Trinity Saint David

SECTION H: Anticipated Risks

¥

Outline any anticipated risks that may adversely affect any of the participants, the
researchers and/or the University, and the steps that will be taken to address them.

If you have completed a full risk assessment (for example as required by a laboratory, or external
research collaborator) you may append that to this form.

Yes O
No X

1 Full risk assessment completed and appended?

Risks to participants
2 | For example: sector-specific health & safety, emotional distress, financial disclosure, physical harm,
transfer of personal data, sensitive organisational information

Risk to participants: How you will mitigate the risk to participants:

Stress/anxiety by impact to workload Information will be clear and transparent.
Participation will be voluntary and all respondents

(this box should expand as you type) information will be anonymised with any identifiable
information replaced with confidential identifiers.
(this box should expand as you type)

If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity,
drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give
3 details of the procedures to deal with these issues, including any support/advice (e.g. helpline
numbers) to be offered to participants. Note that where applicable, consent procedures should
make it clear that if something potentially or actually illegal is discovered in the course of a project,
it may need to be disclosed to the proper authorities

N/A
(this box should expand as you type)

Risks to the investigator
4 | For example: personal health & safety, physical harm, emotional distress, risk of accusation of
harm/impropriety, conflict of interest

How you will mitigate the risk to the investigator:
Emotional distress
Regular meetings will be held between participant
and supervisor to ensure active monitoring and

(this box should expand as you type) provide support. A GANTT chart will also be used to
support project monitoring.

(this box should expand as you type)

University/institutional risks

8 For example: adverse publicity, financial loss, data protection
How you will mitigate the risk to the University:
Data protection/sharing
Permission has been obtained from SBUHB
(this box should expand as you type) Research and Development department to use the
SBUHB data required for this study.
An Ethics application will also be submitted to
UWTSD.
(this box should expand as you type)
6 Environmental risks

For example: accidental spillage of pollutants, damage to local ecosystems

How you will mitigate the risk to environment:
N/A

(this box should expand as you type) (this box should expand as you type)
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Disclosure and Barring Service

If the research activity involves children or vulnerable adults, a Disclosure
and Barring Service (DBS) certificate must be obtained before any YES NO N/A
contact with such participants.

7 | Does your research require you to hold a current DBS Certificate? O X O

If YES, please give the certificate number. If the certificate number is not
8 | available please write “Pending”; in this case any ethical approval will be
subject to providing the appropriate certificate number.
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SECTION I: Feedback, Consent and Confidentiality

1

Feedback
What de-briefing and feedback will be provided to participants, how will this be done and when?

Participants will receive a summary on the research purpose, key findings, and how their contributions
informed the study. Feedback will be provided through written reports detailing the outcomes. Additionally,
optional individual or group feedback sessions will be offered, allowing participants to ask questions and
provide further input.

Participants will be informed of how they can raise any concerns about the study. Contact details for myself
and my dissertation supervisor will be provided on the information sheet. If participants have complaints that
cannot be addressed by the research team, they will be given details of the university’s and SBUHBs research
ethics committee procedures.

To ensure safeguarding measures are in place, | will ensure that no participant is placed at risk because of
taking part in this study. Participants will be signposted to appropriate support services if issues of distress
arise during or after participation.

To prevent harm, | will take all reasonable steps to ensure that participation does not cause psychological,

emotional, or physical harm. Questions will be phrased sensitively, and participants will be reminded of their
right to skip questions or withdraw at any time.

(this box should expand as you type)

Informed consent

Describe the arrangements to inform potential participants, before providing consent, of what is
involved in participating. Describe the arrangements for participants to provide full consent before
data collection begins. If gaining consent in this way is inappropriate, explain how consent will be
obtained and recorded in accordance with prevailing data protection legislation.

| will ensure that any participants involved in this research project provides informed consent prior to taking part
in the study. This will be achieved by providing each participant with a detailed information sheet explaining the
aims of the research, what participation involves, any potential risks and benefits, and their right to withdraw at
any stage. A written consent form (or an online consent tick-box for digital surveys) will be used to record
consent. Participants will have the opportunity to ask questions before agreeing.

(this box should expand as you type)

Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If
anonymity is not being offered, explain why this is the case.

As a SBUHB employee | have signed a confidentiality disclosure agreement. Confidentiality will be
maintained throughout the project, with data anonymised by removing identifiable information and assigning
codes or pseudonyms. Consent forms will be stored separately from data. Electronic data will be password-
protected and encrypted; physical documents will be kept in a locked location. Findings will be reported in a
way that prevents individual identification

(this box should expand as you type)
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SECTION J: Data Protection and Storage

PG2/E1 FORM

Does the research activity involve personal data (as defined by the General

anonymisation and pseudonymisation:

Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 YES NO

“‘DPA")?

“Personal data” means any information relating to an identified or identifiable

natural person (‘data subject’). An identifiable natural person is one who can

be identified, directly or indirectly, in particular by reference to an identifier
1 such as a name, an identification number, location data, an online identifier or O X

to one or more factors specific to the physical, physiological, genetic, mental,

economic, cultural or social identity of that natural person. Any video or audio

recordings of participants is considered to be personal data.

If YES, provide a description of the data and explain why this data needs to be collected:
2

(this box should expand as you type)

Does it involve special category data (as defined by the GDPR)? YES NO

“Special category data” means sensitive personal data consisting of information as

to the data subjects’ —

(a) racial or ethnic origin,

(b) political opinions,

(c ) religious beliefs or other beliefs of a similar nature,
3 | (d) membership of a trade union (within the meaning of the Trade Union and Labour O X

Relations (Consolidation) Act 1992),

(e) physical or mental health or condition,

(f) sexual life,

(9) genetics,

(h) biometric data (as used for ID purposes),

If YES, provide a description of the special category data and explain why this data needs to be

collected:
4 (this box should expand as you type)

Will data from the research activity (collected data, drafts of the thesis, or | YES NO

materials for publication) be stored in any of the following ways?
5 | Manual files (i.e. in paper form)? 0 X
6 | University computers? o 2
7 | Private company computers? O X
8 | Home or other personal computers? X o
9 | Laptop computers/ CDs/ Portable disk-drives/ memory sticks? b o
10 | “Cloud” storage or websites? b o
11 Other — specify: O X

For all stored data, explain the measures in place to ensure the security of the data collected, data
12 | confidentiality, including details of backup procedures, password protection, encryption,

Password encryption and NHS approved authentication.

(this box should expand as you type)
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Data Protection
Will the research activity involve any of the following activities: YES NO
13 | Electronic transfer of data in any form? O
14 Sharing of data with others at the University outside of the immediate research O X
team?
15 | Sharing of data with other organisations? O X
16 | Export of data outside the UK or importing of data from outside the UK? O X
17 | Use of personal addresses, postcodes, faxes, emails or telephone numbers? O X
18 | Publication of data that might allow identification of individuals? O X
19 | Use of data management system? O X
20 | Data archiving? O X
If YES to any question, please provide full details, explaining how this will be conducted in
21 | accordance with the GDPR and Data Protection Act (2018) (and any international equivalents,
where appropriate):
Survey will be collected through MS Forms, all data collection will be anonymised with participant
data replaced with a non-person specific Identifiers.
Datix reports will be anonymised when received.
(this box should expand as you type)
22 | List all who will have access to the data generated by the research activity:
Swansea Bay University Health Board.
University of Wales Trinity Saint David
(this box should expand as you type)
23 | List who will have control of, and act as custodian(s) for, data generated by the research activity:
Swansea Bay University Health Board
(this box should expand as you type)
Give details of data storage arrangements, including security measures in place to protect the data,
24 | where data will be stored, how long for, and in what form. Will data be archived — if so how and if
not why not.
Data will be stored as per Swansea Bay University Health Board’s data storage policies.
(this box should expand as you type)
o5 Please indicate if your data will be stored in the UWTSD Research Data Repository (see
https://researchdata.uwtsd.ac.uk/ ). If so please explain. (Most relevant to academic staff)
(this box should expand as you type)
Confirm that you have read the UWTSD guidance on data management (see
26 | https://www.uwtsd.ac.uk/library/research-data-management/) YES
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Confirm that you are aware that you need to keep all data until after your
research has completed or the end of your funding

YES X

SECTION K: Declaration

The information which | have provided is correct and complete to the best of my knowledge. | have
attempted to identify any risks and issues related to the research activity and acknowledge my
obligations and the rights of the participants.

In submitting this application | hereby confirm that | undertake to ensure that the above named
research activity will meet the University’s Research Ethics and Integrity Code of Practice which is
published on the website: https://www.uwtsd.ac.uk/research/research-ethics/

3 Signature:

Date:
1 | Signature of applicant: N.James
22/09/2025
For STUDENT Submissions:
2 LIEHEE of Simona Ferraraccio Date:
Studies/Supervisor:
; — 22/09/2025
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Checklist: Please complete the checklist below to ensure that you have completed the form according to the
guidelines and attached any required documentation:

| have read the guidance notes supplied before completing the form.

| have completed ALL RELEVANT sections of the form in full.

| confirm that the research activity has received approval in principle

X | X|KX| KX

| have attached a copy of final/interim approval from external organisation (where appropriate)

| have attached a full risk assessment (where appropriate) ONLY TICK IF YOU HAVE
ATTACHED A FULL RISK ASSESSMENT

O

I understand that it is my responsibility to ensure that the above named research activity will meet
the University’s Research Ethics and Integrity Code of Practice.

| understand that before commencing data collection all documents aimed at respondents
X | (including information sheets, consent forms, questionnaires, interview schedules etc.) must be
approved by the Supervisor and the Programme Director.

STUDENTS ON UNDERGRADUATE OR TAUGHT MASTERS PROGRAMMES should submit this form
(and receive the outcome) via systems explained to you by the supervisor/module leader.

April 2022" [modified July 2024] 16 PG2 Ethical Approval Form
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Participant Information Sheet

Study Title: Evaluating the Impact of Electronic Prescribing and Medicines
Administration (EPMA) on the Visibility of Broad-Spectrum Antimicrobials: A
Swansea Bay University Health Board (SBUHB) Case Study.

Invitation and summary

As a current employee of Swansea Bay University Health Board [SBUHB] who
actively works with information provided by the EPMA solution, | would like to offer
you the opportunity to participate in this questionnaire to help understand and
measure how effective the introduction of EPMA was in improving visibility and
monitoring of high-risk antimicrobial drugs. The questionnaire has been designed
specifically for those who use the EPMA solution to administer, prescribe, review or
report on antibiotics as part of their daily workflow or managerial responsibilities.

Purpose and background to the case study

This questionnaire is part of an MSc exploring the effectiveness of EPMA in
improving visibility and monitoring of high-risk drugs, with a particular focus on the
drug Piperacillin-Tazobactam. The questionnaire will also explore clinicians’
engagement with antimicrobial stewardship and the impact of EPMA on workload
and digital literacy. It will also critically analyse the key benefits, challenges and
limitations of the solution.

What would taking part involve?

1. You have been contacted by me to offer you the opportunity to participate in
qualitative research to support this study.

2. You will be required to answer a short 10-minute questionnaire that includes a
selection of options such as tick boxes and Likert scales.

3. All responses collated are confidential, and any identifiable data will be
anonymised.

4. All responses will then be analysed to identify any common themes
expressed. Themes will be grouped and summarised for the study report.

5. Themes may be illustrated in the study report with direct quotes from
participants, but the quotes will be anonymous.

6. There are no direct personal benefits to you for taking part in this study.
However, your contribution will help to evaluate and may potentially improve





prescribing practices and antimicrobial stewardship.

Data Security

All data collected in this questionnaire will be held securely and handled in line with
General Data Protection Regulation (GDPR) and the Data Protection Act 2018.

Anonymity: This questionnaire will not collect any personally identifiable
information, and all responses will remain fully anonymous.

Storage: Data will be stored on a password-protected laptop using Swansea Bay
University Health Board and the University of Wales Trinity Saint David Microsoft
One Drive storage solution.

Access: Only the researcher (Nerys James) and Academic Supervisor (Simona
Farraraccio) will have access to the raw data.

Retention: Data will be kept securely for the minimum duration period and in
accordance with the University of Wales Trinity Saint David retention policy.

Use of data: The data provided within this questionnaire will only be used for this
MSc research project, dissertation and potential academic publications. All
participants will remain anonymous indefinitely.

Next steps
Please complete the online questionnaire, which is anonymous.

Your completion and return of this online questionnaire via MS Forms will imply your
consent.

TEAMS LINK HERE

If you have any further questions about the case study or this questionnaire, please
contact Nerys James (email address).

Further information

Participation in this questionnaire is entirely voluntary. You are under no obligation to
take part, and choosing not to participate will not affect you in any way. You may
withdraw at any point before submitting the questionnaire. Once responses are
submitted, they will be anonymised and cannot be withdrawn as they will not be
identifiable.

Thank you for taking the time to read this Participant Information Sheet.
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Project Brief

Dissertation Project: Evaluating the Impact of EPMA on the Visibility of

Broad-Spectrum Antimicrobials: A SBUHB Case Study
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Introduction

Electronic Prescribing and Medicines Administration (EPMA) is a digital solution to
replace paper-based prescribing and documentation of medicines administration in
hospital settings. EPMA was implemented at SBUHB between February 2020 and
August 2024, across all adult medical and surgical inpatient areas. EPMA can
transform several prescribing and medicines administration processes with expected
benefits of improved quality and safety of prescribing through clinical decision
support and guided antimicrobial stewardship.

EPMA solutions are often used to support a reduction in antimicrobial resistance
(AMR), a major threat to public health and a rapidly developing global health problem
which presents challenges to individual patient care and healthcare systems,
increasing morbidity, mortality and healthcare costs. Antimicrobial stewardship
interventions have the potential to reduce AMR and improve patient outcomes by
ensuring that antibiotics are prescribed only when clinically indicated.

In 2021, Welsh Health Circular ‘WHC [2021] Number 028 ‘AMR & HCAI
IMPROVEMENT GOALS FOR 2021-22’ (Welsh Government, 2021), set out its
commitment to achieve the goals of the UK AMR Strategy ‘UK’s 20-year vision for
antimicrobial resistance’ (HM Government, 2019a) to align with the 5 year ambitions
outlined in the UK National Action Plan [NAP 2019-24] (HM Government, 2019b).
This tasked all health boards to implement multifaceted behavioural change
interventions. This plan was superseded by the UK National Action Plan [NAP 2024-
29] (HM Government, 2024), supporting a 20-year vision to contain, control, and
mitigate AMR by 2040, also building on the foundations of NAP 2019-24 by
addressing antibiotic reduction and improved surveillance.

SBUHB are currently monitored on the proportion of narrow versus broad-spectrum
antibiotics prescribed. Within the UK National Action Plan, narrow spectrum
antibiotics are referred to as a group of drugs in the ‘Access’ category. Targets have
been set with the expectation that all health boards will ensure a 5% reduction in
total antibiotic use and achieve 70% of total use of antibiotics for the ‘Access’
category by 2029.

For SBUHB, Piperacillin Tazobactam currently falls outside of this ‘Access’ category
and is therefore a drug that requires monitoring and reduction to meet this target.
Review of this drug has been recommended by SBUHB’s Consultant Antimicrobial
Pharmacist based on its association with antimicrobial resistance and Clostridium
difficile.

This project seeks to determine whether the introduction of EPMA at SBUHB has
improved visibility of broad-spectrum antimicrobial drugs, by evaluating the
prescribing and administration of Piperacillin Tazobactam before and after the
implementation of EPMA.

Project Brief — Year 3 Dissertation
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Scope

This project seeks to review the prescribing and administration of a broad-spectrum
antimicrobial drug, specifically Piperacillin Tazobactam at Morriston Hospital by
comparing its use before and after the introduction of EPMA. Review of this drug has
been recommended by SBUHBs Consultant Antimicrobial Pharmacist based on its
high risk and association with antimicrobial resistance and Clostridium difficile.

Project Aim

The aim of this project is to evaluate whether the introduction of an Electronic
Prescribing and Medicines Administration solution has improved visibility of broad-
spectrum antimicrobial drugs, using Piperacillin Tazobactam as the key example.

Research Questions

1.
2.
3.

Why was an EPMA solution necessary to improve antimicrobial stewardship?
Did the introduction of EPMA improve visibility of antimicrobial prescribing?
How effective was EPMA in reducing the prescribing and administration of the
drug Piperacillin Tazobactam using a comparison of pre-EPMA and post-
EPMA data?

How engaged are clinicians with antimicrobial stewardship and how do they
perceive the role of EPMA as a monitoring tool?

Research Objectives

1.

2.

To assess whether the introduction of EPMA improves visibility of
antimicrobial prescribing.

To determine whether there is a reduction in prescribing and administration of
the drug Piperacillin Tazobactam using a comparison of pre-EPMA and post-
EPMA data.

To analyse clinicians’ engagement and perceptions of EPMA pre and post
EPMA for antimicrobial prescribing.

To analyse the effect EPMA has on the workforce (workload, digital literacy)

Project Brief — Year 3 Dissertation
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Methods

A mixed methods data collection approach has been selected to support the project
evaluation using both qualitative and quantitative techniques.

1.

All data used will be anonymised — zero patient identifiable information will be
included

. The project will use Morriston Hospital data only

The project will use data between 2020 — 2026 only

. Aliterature review will be undertaken to support this research

Data Collection Tools

The following tools will be used to collect qualitative data:

1.

User surveys

The following digital sources will be used to collect quantitative data:

1. EPMA solution

2. SBUHB Digital Intelligence Dashboard for EPMA/Antibiotics

3. Antibiotic Data Library for Wales — Secondary Care Antimicrobial Usage
reports

4. EPMA Cache reporting database SBUHB

5. SBUHB Bed Management Business Intelligence Dashboards

6. Wales Healthcare-Associated Infection (HCAI) Surveillance Dashboard

Data Analysis

Data will be collected electronically and anonymously using reporting tools and
business intelligence dashboards to provide the following comparisons:

poON=

Data by ward/site/location

Data by drug type

Data relating to antibiotics

Data relating to outcomes following antibiotic review

Data Management

1.

2.

Data will be collected from within SBUHB

Only non-patient identifiable information will be included within this data
collection

Data will be collected by myself, the antimicrobial pharmacy team and the
business intelligence team at SBUHB

Project Brief — Year 3 Dissertation
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Data Validation
All data will be validated by the following professionals prior to its inclusion:

1. Lead Antimicrobial Pharmacist, SBUHB

Outline Plan
Proposed Timescales for dissertation writing
Timescales Chapter ~ Word
Count
September 2025 Project Brief & Ethics Application
October — November 2025 Introduction 1500
November — December 2025 | Methodology 2500
December — March 2026 Literature review 4000
February - March 2026 Results 2500
March - April 2026 Discussion 3000
March - April 2026 Conclusion 1500
April - May 2025 Final revisions and submission

Project Gantt Chart for project management

=

Appendix F - Project
GANTT Chart.pdf
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Research Questions

1 Why was an EPMA solution necessary to improve antimicrobial stewardship?
2 Did the introduction of EPMA improve visibility of antimicrobial prescribing?

How effective was EPMA in reducing the prescribing and administration of the drug Piperacillin
3 Tazobactam using a comparison of pre-EPMA and post-EPMA data?

How engaged are clinicians with antimicrobial stewardship and how do they perceive the role of
4 EPMA as a monitoring tool?






Codebook

ID Code Definition / Meaning Example Quote/Extract from Questionnaire

1 | More stakeholder Confusion around roles That antimicrobial stewardship was primarily a
engagement was Pharmacy and Microbiology role.
needed

1 | Limitations in system System configuration needs enhancement highlight prescriptions where they are coming up for
functionality review

1 | Improved reporting of | Real-time reporting was required to support antimicrobial stewardship | The ability to easily identify patients prescribed
antibiotics antimicrobials through greater business intelligence

1 | Improved legibility of Paper charts were often illegible the legibility of prescriptions and administration data
prescriptions

1 | Improved visibility of Guided antimicrobial stewardship was needed the improved documentation of antimicrobial
antibiotics indications and the reduction of inappropriate course

lengths of IV antibiotics

1 | Workarounds were Workaround were required to replicate paper processes digitally A digital process may not always be able to replicate
required where the paper processes,
EPMA solution was
unable to support
Limitations in system EPMA cannot do everything needed need to accept the EPMA limitations, with the hope
functionality that the benefits outweigh the risks/loss of

functionality.

2 | Limitations in system Not all prescriptions are digital The health board is still using some paper documents
functionality e.g. Syringe driver charts, insulin charts.

2 | Improved visibility of EPMA can identify and locate patients on broad spectrum antibiotics previously | would have had to go to every ward to find
antibiotics the patients prescribed antibiotics on a paper chart.

2 | Improved visibility of EPMA can identify and locate patients on broad spectrum antibiotics I have to go to the ward and check patients notes to
antibiotics make sure the antibiotics prescribed are for the right






indication and prescribed to SBUHB antibiotic
guidelines.

Opportunities fora
single electronic
patient record

EPMA should be integrated within an electronic patient record

It would be easier to have everything visible on one
screen e.g. patients medicines and test results

Improved visibility of

EPMA can identify and locate patients on broad spectrum antibiotics

Easier to identify patients on certain antimicrobials.

antibiotics

User challenges using | complicated antimicrobial administration. from a prescribing POV - Very unused friendly.

the EPMA solution

Improved visibility of EPMA can identify and locate patients on broad spectrum antibiotics Identifying people on broad spectrum antimicrobials
antibiotics (Taz/Mero) for target interventions

Clinical decision
support

Clinical Decision support for allergies enhancing patient safety

Identifying patients with "Penicillin allergy" and
potentially identifying inappropriate allergies, for
potential delabelling.

Limitations in system
functionality

System configuration needs enhancement

often due to indication you want not being there

Improved reporting of
antibiotics

Real-time reporting was required to support antimicrobial stewardship

auto generation of reports for areas with high broad
spectrum prescribing

User expectations
prior to EPMA being
introduced

What users thought they could expect from EPMA

That it would improve things

Lack of IT hardware or
accesstoit

More devices needed

For it to work properly needs more terminals on wards.

Lack of IT hardware or
accesstoit

More devices needed

Needs access at the end of every patient’s bed

Lack of IT hardware or
accesstoit

More devices needed

Lack of end of the bed access

Lack of IT hardware or
accesstoit

More devices needed

Need end of bed terminals / iPads






User expectations
priorto EPMA being
introduced

What users thought they could expect from EPMA

Would improve safety and efficiency and prevent
double dosing

Limitations in system
functionality

System configuration needs enhancement

It does not reduce the risk of double dosing

Limitations in system
functionality

System configuration needs enhancement

Improved user interface.

Opportunities for a
single electronic
patient record

EPMA should be integrated within an electronic patient record

Integration with other digital systems

Stakeholder
engagementis
required

Doesn't work as well for some teams

challenging for paediatrics; but possible

Improved access to
training
materials/options

Improved access and support with training was required

more online education

required
Lack of IT hardware or | More devices needed That doctors on ward rounds would have readily
accesstoit available access to technology required to deliver

electronic prescribing at the bedside.

Lack of IT hardware or
accesstoit

More devices needed

Surgical ward rounds are conducted by multiple
teams on multiple wards so there are not enough
terminals to effectively review and monitor medicines
atthe bedside.

Lack of IT hardware or
accessto it

More devices needed

This can only work if the teams have an adequate
number of handheld devices.

User expectations
priorto EPMA being

What users thought they could expect from EPMA

Adherence to guidance.

introduced

Improved visibility of Less visibility of antibiotics It has made antibiotics LESS visible as they are
antibiotics jumbled up with other drugs

User challenges using | System configuration needs enhancement We have lost the ability to display what 'day' of
the EPMA solution antibiotics we are on (e.g. day 6 of Taz).






Limitations in system
functionality

System configuration needs enhancement

Even things like URL links to the abx guidelines are
missing

Opportunities for a
single electronic
patient record

EPMA should be integrated within an electronic patient record

This should be used by clinical teams AND
microbiology (they shouldn't hold separate notes that
are not available to clinical team - risk of 2 versions of
the truth and duplication of work)

8 | Userchallenges using | Complicated antimicrobial administration. atthe coalface at the individual patient level it has
the EPMA solution likely resulted in increased inappropriate prescribing
8 | Lack of IT hardware or | More devices needed In addition to the above comments some of the PC's
accesstoit used for HEPMA (small laptop screens) do not have
enough screen real-estate to visualise a long list of
drugs
9 | Additional training Improved access and support with training was required Need a teaching section to how to use in a right way

requirements

10

Clinical decision
support

System configuration needs enhancement

Hepma automatically suspends antibiotic or other
medications and when not reviewed , and staffs
handover, ended up delaying or not being given.
Increasing the amount of stay of patient. Making
doctors assumed the antibiotic is not working ,
therefore prescribing different kind of Antibiotics.

10

Limitations in system
functionality

System configuration needs enhancement

EPMA should give reminder every time the app is
opened

10

Additional training
requirements

Improved access and support with training was required

One off personal training is not enough for safe use of
EPMA,

10

Training need to be
tailored to staff groups

Improved access and support with training was required

Older generation staffs needs more training on using
computers

11

Clinical decision
support

System configuration needs enhancement

EPMA should give reminder every time the app is
opened for a particular patient saying this antibiotic
needs to be reviewed

11

Additional training
requirements

Improved access and support with training was required

One off personal training is not enough for safe use of
EPMA,

11

Training need to be
tailored to staff groups

Improved access and support with training was required

Older generation staffs needs more training on using
computers






12

User expectations
priorto EPMA being
introduced

What users thought they could expect from EPMA

That the system would be easier to navigate

12 | User expectations What users thought they could expect from EPMA Didn't expect the automatic suspension on
priorto EPMA being antimicrobials
introduced

12 | Improved legibility of Improved legibility for prescriptions Clear to see doses administered and durations on live
prescriptions prescriptions

12 | Workarounds were System required workarounds Severalissues we have identified and work arounds

required where the
EPMA solution was
unable to support

have had to be created.

12

Training need to be
tailored to staff groups

Improved access and support with training was required

everyone's digital literacy was not considered, in my
opinion.

13

Workarounds were
required where the
EPMA solution was
unable to support

System required workarounds

Time consuming to find correct drug to prescribe.

13 | User expectations What users thought they could expect from EPMA Easier to access
prior to EPMA being
introduced

18 | Lack of IT hardware or | More devices needed Accessibility - to devices and the platform
accesstoit

14 | Clinical decision System configuration needs enhancement Alert fatigue.
support

14 | Clinical decision System configuration needs enhancement Reduce alerts (eg for single dose preoperative
support antibiotics)

14 | Improved reporting of | Real-time reporting was required to support antimicrobial stewardship | Data to be feedback to team
antibiotics

14 | Additional training Improved access and support with training was required More training on EPMA

requirements






15 | User expectations What users thought they could expect from EPMA May be difficult to navigate
priorto EPMA being
introduced

15 | Lack of IT hardware or | More devices needed Lack of computers on ward
accesstoit

15 | Lack of IT hardware or | More devices needed Provide more computers
accesstoit

15 | User expectations What users thought they could expect from EPMA everything will be on HEPMA.
priorto EPMA being
introduced

16 | Stakeholder Expectation prior to implementation Concern about role out
engagementis
required

16 | Lack of IT hardware or | More devices needed not enough screens/computers available at times
accesstoit when nurses are also doing drug rounds

16 | Userchallenges using | System configuration needs enhancement as a clinician it hampers my ability to see what has
the EPMA solution been done before

17 | Improved visibility of EPMA can identify and locate patients on broad spectrum antibiotics More highlighting if a patientis on a antimicrobial and
antibiotics what is appropriate

17 | Improved visibility of EPMA can identify and locate patients on broad spectrum antibiotics That its easier to spot than on a paper chart
antibiotics

17 | Additional training Improved access and support with training was required Much more on the job training

requirements

17

Improved access to
training
materials/options
required

Improved access and support with training was required

I think that a in class training day would of benefited a
lot of staff who are not used to Digital devices

18

User expectations
prior to EPMA being
introduced

What users thought they could expect from EPMA

to improve governance around prescribing and
facilitating checks with guidance

18

Limitations in system
functionality

System configuration needs enhancement

front end could be more user friendly






18

Improved visibility of

EPMA can identify and locate patients on broad spectrum antibiotics

visibility and readily available reports

antibiotics

18 | Improved reporting of Real-time reporting was required to support antimicrobial stewardship | continue to enable to clinical teams to use the data
antibiotics and reports meaningfully in daily clinical practice

18 | Lack of IT hardware or | More devices needed better availability of devices across the clinical areas
accesstoit

19 | Improved legibility of Improved legibility for prescriptions paper charts were getting increasingly annoying

prescriptions

mainly with the fact that the prescribes handwriting
was always unclear and unprofessional

19

User challenges using
the EPMA solution

System configuration needs enhancement

Could have made it more user friendly like the
medications only appear at the set time and could not
be administered earlier even if clinically required

19

Improved access to
training
materials/options
required

Improved access and support with training was required

Rather than an online training a small session where
the necessary things were gone through would have
helped with attendees having a system with themself
to follow as in the initial days everyone was in doubt to
use it

20 | Prescribing is safer Prescriptions are more clear with EPMA Itis easiertoo see how long a patient has beenon a
using EPMA course of antibiotics for compared to paper charts

21 | Stakeholder Expectation prior to implementation To be rolled out to more areas. The ED & ITU are the
engagementis missing links.
required

21 | Opportunities for a EPMA should be integrated within an electronic patient record Access to info helps make good decisions eg history

single electronic
patient record

meds, blood culture results. Too often the info is
missing either because 1. Cultures never sent off. 2.
Data on paper chart.

22 | Lack of IT hardware or | Expectation prior to implementation That it can reduce prescribing and dosing errors but
accesstoit requires appropriate computer access to make it work

22 | Userchallenges using | System configuration needs enhancement EPMA s a barrier to medication review on the ward
the EPMA solution round.

22 | Lack of IT hardware or | More devices needed There needs to be better IT access for this to work.

accessto it






22 | Improved reporting of Real-time reporting was required to support antimicrobial stewardship | Better audit by pharmacy and microbiology
antibiotics departments

23 | Prescribing is safer Prescriptions are more clear with EPMA EPMA also highlights any interaction between meds
using EPMA

23 | Lack of IT hardware or | More devices needed concern about the availability of appropriate hardware
accesstoit to access prescribing easily

23 | Improved visibility of EPMA can identify and locate patients on broad spectrum antibiotics pharmacy can see how many patients are on a
antibiotics particular antibiotic and its indication to target a

specific review.
23 | Training need to be Improved access and support with training was required Need to try to capture doctors at regular intervals. Its

tailored to staff groups

difficult to get to separate training

23

User challenges using
the EPMA solution

System configuration needs enhancement

Some of the searches for specific drugs are very
clunky

24 | User expectations What users thought they could expect from EPMA That it would simplify drug prescribing
prior to EPMA being
introduced

24 | Lack of IT hardware or | More devices needed Has led to delays in ward rounds. Lack of adequate IT
accesstoit services.

25 | User expectations What users thought they could expect from EPMA A easy to use electronic prescribing system that would

priorto EPMA being
introduced

identify potential allergies/interactions

25

Opportunities for a
single electronic
patient record

EPMA should be integrated within an electronic patient record

I also find it difficult and time consuming to move
between EPMA and blood results, which | often have
to do on the ward wound when trying to decide on
medication changes/new prescriptions.

25

Training need to be
tailored to staff groups

Improved access and support with training was required

Small group training sessions

26

Improved legibility of
prescriptions

Expectation prior to implementation

easier than trying to decipher doctors' handwriting, so
less mistakes

26

Opportunities for a
single electronic
patient record

System configuration needs enhancement

With a paper chart it was easy to see what had been
given and when, rather than having to open different
screens, especially when in the middle of dispensing a
list of medications






27

Stakeholder
engagementis
required

Expectation prior to implementation

Did not expect it to work as well as the paper charts
and was wary the changeover would negatively impact
both staff and patients.

27

Limitations in system
functionality

System configuration needs enhancement

More adjuvant medicines such as intravenous fluids
should be incorporated thus reducing need for
additional charts

27 | Improved visibility of EPMA can identify and locate patients on broad spectrum antibiotics EPMA allows the rapid access of information to allied
antibiotics health care professionals so that we are all aware of
the current prescriptions
29 | User expectations What users thought they could expect from EPMA Reduction in paper usage. Streamlined discharges.

prior to EPMA being
introduced

29

Additional training
requirements

Improved access and support with training was required

If felt rushed, as the wards were going online on a daily
basis. The ward staff would look to the pharmacy staff
for answers with technical queries, when we ourselves
were novices using the system

29

Additional training
requirements

Improved access and support with training was required

Doctors and Consultants didn't and in many ways still
do not have good computer literacy.

30

User expectations
prior to EPMA being

What users thought they could expect from EPMA

Improve the speed and efficiency of prescribing and
reviewing patient, whilst improving safety.

introduced
30 | Userchallenges using | System configuration needs enhancement The removal of the dedicated antibiotic prescribing
the EPMA solution section from the EPMA has made it less obvious when
antibiotics were started and increases the risk of
prescriptions being missed.
30 | Userchallenges using | System configuration needs enhancement In my opinion, the user interface should have reflected

the EPMA solution

the old all-Wales drug chart, with dedicated sections
for the drug history, antibiotics, VTE, regular
medications, and PRNs.

30

Improved reporting of
antibiotics

More time consuming

I am unsure of any benefits, other than the ability to
report who is on antibiotics. However, this potential
efficiency is negated by the fact it takes twice as long






to review patients with the EPMA as it did with paper
drug charts.

30

Limitations in system
functionality

System configuration needs enhancement

No dedicated ABx section, make relevant information
available at a glance (rather than having to click on the
prescription to check the indication etc...)

30

Additional training
requirements

Improved access and support with training was required

Make the interface better - provide regular digital
clinics

31

User expectations
priorto EPMA being
introduced

What users thought they could expect from EPMA

itwould streamline a lot of processes for us - e.g.
highlight DDIs, prescribe protocols (e.g. reducing
regimes of drugs), reduce missed doses, etc.

31

Improvements needed
to userinterface

Configuration needs improvement

antimicrobials appear on HEPMA like any other
medicine. On paper charts they were prescribed on
the antimicrobial side of the drug chart.

31

Improvements needed
to userinterface

Configuration needs improvement

antimicrobials do not have their own section and
appear with all the other medicines - having it colour-
coded would be great.

31

Training need to be
tailored to staff groups

Improved access and support with training was required

not all members of staff are tech-literate and there
was a lot of support provided from tech-literate
individuals.

31

Additional training
requirements

Improved access and support with training was required

My preference would be for everyone to have a basic
checklist of what they need to know what to do and if
not all of the options are ticked to say "yes they can be
done", then that member of staff will need to attend a
very basic IT course (half a day) to get up to speed
before being trained in EPMA.

32

User expectations
prior to EPMA being
introduced

What users thought they could expect from EPMA

Safe prescribing

32

Enhanced prescription
information

EPMA information is more accessible

Remote working






32

Improvements needed
to userinterface

Configuration needs improvement

The suspension isn't shown on quick chart for the
nurse leading to missed doses

34 | Stakeholder Expectation prior to implementation | felt quite nervous of the unknown
engagementis
required

34 | Enhanced prescription | Prescriptions are more clear with EPMA clarifying antibiotics for the patient

information

35

User expectations
priorto EPMA being
introduced

What users thought they could expect from EPMA

Introduction of an electronic prescribing system
would be beneficial to the health board

35

Improvements needed
to userinterface

Configuration needs improvement

I think it can be made more user friendly and | believe
there are many different things which could be added
which would improve EPMA and make prescribing
safer and further reduce errors.

35 | Improved reporting of | Real-time reporting was required to support antimicrobial stewardship | Tracking patient's prescribed antibiotics using reports
antibiotics and prescribing tasks requiring prescriber review of
antibiotics after a set number of doses.
35 | Training need to be Improved access and support with training was required Assessment of workforce digital literacy prior to

tailored to staff groups

implementation and further training for those deemed
necessary.

37 | User expectations What users thought they could expect from EPMA | expected EPMA to support antimicrobial stewardship
prior to EPMA being
introduced

37 | Clinical decision Configuration needs improvement Antibiotic prescribing guidelines integrated into the
support workflow

37 | Clinical decision Configuration needs improvement Alerts forinappropriate antibiotic selection
support

37 | Clinical decision Configuration needs improvement Prompts for review or stop dates
support

37 | Improved reporting of | Configuration needs improvement Dashboards for monitoring antibiotic usage trends
antibiotics

37 | Improved reporting of | Real-time reporting was required to support antimicrobial stewardship | Robust reporting mechanisms and improved
antibiotics functionality






37

Training need to be
tailored to staff groups

A digital literacy assessment should have been
undertaken prior to the implementation to understand
the baseline

38 | User expectations What users thought they could expect from EPMA | expected it to make things easier.
priorto EPMA being
introduced

38 | Clinical decision Configuration needs improvement Auto suspension of antibiotics needs to be improved
support

38 | Improved reporting of | EPMA information is more accessible Reports show you every patient prescribed an
antibiotics antibiotic.

38 | Improved reporting of | Real-time reporting was required to support antimicrobial stewardship | Itis easy to get a HEPMA report.
antibiotics

38 | Additional training Improved access and support with training was required More comprehensive training needed. Example

requirements

patients and case studies to show how things are
done would have been useful.

39 | Stakeholder Expectation prior to implementation I did anticipate some pushback given that this was a
engagementis very big change in both workflows and processes.
required

39 | Improvements needed | Configuration needs improvement There are a number of enhancements that can be

to user interface

made to better replicate processes on paper

39

Prescribing is safer
using EPMA

Prescriptions are more clear with EPMA

| believe itimproves prescribing accuracy

39

Enhanced prescription
information

Real-time reporting was required to support antimicrobial stewardship

allows us to have much more real-time and easily
accessible monitoring and can reduce inappropriate
prescribing if used as intended.

39

Clinical decision
support

Prescriptions are more clear with EPMA

There is also the added bonus of clinical decision
support when prescribing.

39

Opportunities fora
single electronic
patient record

EPMA should be integrated within an electronic patient record

It would be nice to be able to customise views within
the charts for clinicians, without the need to loginto a
different system






39

Training need to be
tailored to staff groups

Improved access and support with training was required

I do feel like there was targeted training where
possible, however there were still a number of staff
members who would have benefitted from face to
face training and were not always able to access this
as part of their role (agency/locum staff).

40

Enhanced prescription
information

Expectation prior to implementation

Easy to use, clear, fast system with patient safety
features builtin

40

Improvements needed
to userinterface

Configuration needs improvement

| find it particularly hard to track antibiotic duration
and usage - particularly for long admissions or
changes in doses

40

Enhanced prescription
information

EPMA information is more accessible

Being able to access the records remotely

41

User expectations
prior to EPMA being

What users thought they could expect from EPMA

by digitalising the prescribing of Antibiotics | would
expect an improvement of reviewing antibiotics in a

introduced timely manner given the ease of reviewing either
remotely or at the bedside
41 | Stakeholder Real-time reporting was required to support antimicrobial stewardship | It would be great for clinicians to engage more in the
engagementis data aspect and offer constructive feedback
required
41 | User expectations What users thought they could expect from EPMA EPMA offers a lot of data on antimicrobial prescribing

priorto EPMA being

therefore should have a positive affect on

introduced antimicrobial stewardship

41 | Stakeholder challenges with stakeholder engagement Clinician engagement can be difficult at times, also
engagementis the EPMA solution at times does have it's limitations.
required

42 | Improved reporting of | Expectation prior to implementation providing an improved ability to extract and collate
antibiotics prescribing data to facilitate clinical and operational

improvements
42 | More time consuming | Configuration needs improvement the burden on operational pharmacy processes has

than using paper
charts

increased compared to paper charts.






42

Clinical decision
support

Prescriptions are more clear with EPMA

Improvements around prescribing decision making
and review, ability to easily identify patients on ABs,
and reporting facility

42 | Prescribing is safer Prescriptions are more clear with EPMA There were considerable numbers of datix incidents
using EPMA submitted when the automatic stop if no timely review
was introduced - however, this situation has appeared
to have beenresolved.
43 | Improved legibility of Expectation prior to implementation Clearer prescribing and easier to use

prescriptions

44

Enhanced prescription
information

Expectation prior to implementation

It would simplify and speed up the process of
ordering, dispensing of medicines.

44 | Some workarounds are | Configuration needs improvement In some ways the old charts were safer and easier to
not acceptable use.

44 | Clinical decision Prescriptions are more clear with EPMA Prescribing and having anti-microbials stopping after
support 3 days etc, prevents the course simply continuing

44 | Some workarounds are | Configuration needs improvement They've developed cheats to make the process
not acceptable quicker for them but less accurate for pharmacy

44 | Additional training Improved access and support with training was required Felt very rushed and ward staff would look to the

requirements

pharmacy staff for answers due in ineffective training
by the HEPMA team.

44

Improved access to
training
materials/options
required

Improved access and support with training was required

Having a system were staff could improve their
knowledge i.e. online modules to help them.

45 | User expectations What users thought they could expect from EPMA Easier AMS
priorto EPMA being
introduced
45 | Lack of IT hardware or | More devices needed App based functionality so that users could access on
accesstoit portable devices (phones, tablets, etc) to maximise
engagement.
45 | Improved reporting of | EPMA information is more accessible Monitoring and limiting the use of broad spectrum abx

antibiotics






45

Improvements needed
to userinterface

Configuration needs improvement

Lack of flexibility/malleability in the system.

46

Prescribing is safer
using EPMA

Expectation prior to implementation

That itwould help ensure that all best practice
principle for antimicrobial stewardship would be able
to be mandated

46

Improvements needed
to userinterface

Configuration needs improvement

Functionality of the system is limited and so it has
been difficult to effectively continue some of the best
practice areas that we were doing well on paper
charts

46

Improvements needed
to userinterface

Configuration needs improvement

Other systems being rolled out in Wales, do have
improved functionality around antimicrobial
stewardship

46 | Improved visibility of EPMA information is more accessible Visibility of prescriptions to identify patients for review
antibiotics on AMS ward rounds.
46 | Improved reporting of | EPMA information is more accessible Data availability supports monitoring of prescribing at
antibiotics amuch more granular level that is available from
Public Health Wales
46 | Clinical decision Prescriptions are more clear with EPMA Thereis a lot to cover in the initial training. Follow -up

support

sessions for specific areas e.g. Antibiotic auto-
suspensions may have been beneficial once users
were more familiar with the rest of the system

47 | Prescribing is safer Expectation prior to implementation Easier access to medication charts; easier and more
using EPMA clear prescribing and administration

47 | Improved reporting of Real-time reporting was required to support antimicrobial stewardship | Can access reports and HEPMA remotely. etc
antibiotics

47 | Enhanced prescription | EPMA information is more accessible Clear to see when prescribed and when reviews are

information

needed

47

Improved reporting of
antibiotics

Real-time reporting was required to support antimicrobial stewardship

More prescribers need to access antibiotic report

47

Training need to be
tailored to staff groups

Improved access and support with training was required

a good number of staff during implementation voiced
their opinion on 'not being good with technology'

48

Improved legibility of
prescriptions

Prescriptions are more clear with EPMA

Makes it easier to identify






48

Clinical decision
support

EPMA information is more accessible

Real time alerts - flag broad antibiotic use

49 | More time consuming | Configuration needs improvement Unfortunately the user interface has made prescribing
than using paper far more challenging than paper chart
charts

49 | Improved reporting of Real-time reporting was required to support antimicrobial stewardship | Ability to view live prescribing and allergy data
antibiotics

49 | Improved access to Improved access and support with training was required Live training workshops with test examples to identify
training common clunky system issues and understand
materials/options solutions
required

49 | Lack of IT hardware or | More devices needed Well a start would be everyone being able to access
accesstoit all of the functionality of each computer.

50 | Prescribing is safer Expectation prior to implementation EPMA would make ward work and medicines
using EPMA management easier and more efficient

50 | More time consuming | Configuration needs improvement The system is very difficult to use and | am much more

than using paper
charts

inefficient using it compared to paper drug charts.

50

Improvements needed
to userinterface

Configuration needs improvement

Other EPMA systems | have used are much easier to
navigate and better

50 | Improved reporting of | EPMA information is more accessible We are able to track usage and prescribing data
antibiotics
51 | Stakeholder Expectation prior to implementation very nervous but also liked the idea as always

engagementis
required

struggled with Drs handwriting






Themes and analysis

prescriptions.

patient record

Patient Record

Interoperability

patient record

Example Quote/Extract from Questionnaire Initial Code Theme Sub-theme Definition Research question link
(what this
theme
captures)
EPMA should
be integrated
It would be easier to have everything visible on  Opportunities for a within an RQ1 (Why was an EPMA
one screen e.g. patients medicines and test single electronic Electronic Integration and electronic solution necessary to improve
results patient record Patient Record Interoperability patient record antimicrobial stewardship?)
EPMA should
be integrated
Opportunities fora within an RQ1 (Why was an EPMA
single electronic Electronic Integration and electronic solution necessary to improve
Integration with other digital systems patient record Patient Record Interoperability patient record antimicrobial stewardship?)
This should be used by clinical teams AND EPMA should
microbiology (they shouldn't hold separate be integrated
notes that are not available to clinical team - Opportunities fora within an RQ1 (Why was an EPMA
risk of 2 versions of the truth and duplication single electronic Electronic Integration and electronic solution necessary to improve
of work) patient record Patient Record Interoperability patient record antimicrobial stewardship?)
EPMA should
Access to info helps make good decisions eg be integrated
history meds, blood culture results. Too often  Opportunities for a within an RQ1 (Why was an EPMA
the info is missing either because 1. Cultures  single electronic Electronic Integration and electronic solution necessary to improve
never sent off. 2. Data on paper chart. patient record Patient Record Interoperability patient record antimicrobial stewardship?)
I also find it difficult and time consuming to EPMA should
move between EPMA and blood results, which be integrated
| often have to do on the ward wound when Opportunities fora within an RQ1 (Why was an EPMA
trying to decide on medication changes/new single electronic Electronic Integration and electronic solution necessary to improve

antimicrobial stewardship?)






With a paper chart it was easy to see what had
been given and when, rather than having to
open different screens, especially when in the
middle of dispensing a list of medications

It would be nice to be able to customise views
within the charts for clinicians, without the
need to log into a different system

Opportunities fora
single electronic
patient record

Opportunities fora
single electronic
patient record

Electronic
Patient Record

Electronic
Patient Record

Integration and
Interoperability

Integration and
Interoperability

System
configuration
needs
enhancement
EPMA should
be integrated
within an
electronic
patient record

RQ1 (Why was an EPMA
solution necessary to improve
antimicrobial stewardship?)

RQ1 (Why was an EPMA
solution necessary to improve
antimicrobial stewardship?)

For it to work properly needs more terminals
on wards.

Needs access at the end of every patient’s
bed

Lack of end of the bed access

Need end of bed terminals / iPads

That doctors on ward rounds would have
readily available access to technology
required to deliver electronic prescribing at
the bedside.

Lack of IT hardware
oraccessto it

Lack of IT hardware
oraccessto it

Lack of IT hardware
oraccessto it

Lack of IT hardware
oraccesstoit

Lack of IT hardware
oraccesstoit

Hardware and
Infrastructure
Challenges

Hardware and
Infrastructure
Challenges

Hardware and
Infrastructure
Challenges

Hardware and
Infrastructure
Challenges

Hardware and
Infrastructure
Challenges

Device
Availability

Device
Availability

Device
Availability

Device
Availability

Device
Availability

More devices
needed

More devices
needed

More devices
needed

More devices
needed

More devices
needed

RQ4 (How engaged are
clinicians with antimicrobial
stewardship and how do they
perceive the role of EPMA as a
monitoring tool?)

RQ4 (How engaged are
clinicians with antimicrobial
stewardship and how do they
perceive the role of EPMA as a
monitoring tool?)

RQ4 (How engaged are
clinicians with antimicrobial
stewardship and how do they
perceive the role of EPMA as a
monitoring tool?)

RQ4 (How engaged are
clinicians with antimicrobial
stewardship and how do they
perceive the role of EPMA as a
monitoring tool?)

RQ4 (How engaged are
clinicians with antimicrobial
stewardship and how do they






Surgical ward rounds are conducted by
multiple teams on multiple wards so there are
not enough terminals to effectively review and
monitor medicines at the bedside.

This can only work if the teams have an

adequate number of handheld devices.

Accessibility - to devices and the platform

Lack of computers on ward

Provide more computers

better availability of devices across the
clinical areas

Lack of IT hardware
oraccesstoit

Lack of IT hardware
oraccessto it

Lack of IT hardware
oraccesstoit

Lack of IT hardware
oraccessto it

Lack of IT hardware
oraccesstoit

Lack of IT hardware
oraccessto it

Hardware and
Infrastructure
Challenges

Hardware and
Infrastructure
Challenges

Hardware and
Infrastructure
Challenges

Hardware and
Infrastructure
Challenges

Hardware and
Infrastructure
Challenges

Hardware and
Infrastructure
Challenges

Device
Availability

Device
Availability

Device
Availability

Device
Availability

Device
Availability

Device
Availability

More devices
needed

More devices
needed

More devices
needed

More devices
needed

More devices
needed

More devices
needed

perceive the role of EPMA as a
monitoring tool?)

RQ4 (How engaged are
clinicians with antimicrobial
stewardship and how do they
perceive the role of EPMA as a
monitoring tool?)

RQ4 (How engaged are
clinicians with antimicrobial
stewardship and how do they
perceive the role of EPMA as a
monitoring tool?)

RQ4 (How engaged are
clinicians with antimicrobial
stewardship and how do they
perceive the role of EPMA as a
monitoring tool?)

RQ4 (How engaged are
clinicians with antimicrobial
stewardship and how do they
perceive the role of EPMA as a
monitoring tool?)

RQ4 (How engaged are
clinicians with antimicrobial
stewardship and how do they
perceive the role of EPMA as a
monitoring tool?)

RQ4 (How engaged are
clinicians with antimicrobial
stewardship and how do they
perceive the role of EPMA as a
monitoring tool?)






That it can reduce prescribing and dosing
errors but requires appropriate computer
access to make it work

There needs to be better IT access for this to
work.

concern about the availability of appropriate
hardware to access prescribing easily

App based functionality so that users could
access on portable devices (phones, tablets,
etc) to maximise engagement.

Well a start would be everyone being able to
access all of the functionality of each
computer.

In addition to the above comments some of
the PC's used for HEPMA (small laptop
screens) do not have enough screen real-
estate to visualise a long list of drugs

not enough screens/computers available at
times when nurses are also doing drug rounds

Lack of IT hardware
oraccesstoit

Lack of IT hardware
oraccesstoit

Lack of IT hardware
oraccesstoit

Lack of IT hardware
oraccesstoit

Lack of IT hardware
oraccesstoit

Lack of IT hardware
oraccesstoit

Lack of IT hardware
oraccesstoit

Hardware and
Infrastructure
Challenges

Hardware and
Infrastructure
Challenges

Hardware and
Infrastructure
Challenges

Hardware and
Infrastructure
Challenges

Hardware and
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Has led to delays in ward rounds. Lack of Lack of IT hardware  Infrastructure Impact on More devices perceive the role of EPMA as a
adequate IT services. oraccesstoit Challenges Workflow needed monitoring tool?)
Workaround

A digital process may not always be able to

replicate paper processes,

The health board is still using some paper
documents e.g. Syringe driver charts, insulin

charts.

They've developed cheats to make the
process quicker for them but less accurate for

pharmacy

need to accept the EPMA limitations, with the
hope that the benefits outweigh the risks/loss

of functionality.

Several issues we have identified and work

arounds have had to be created.
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Time consuming to find correct drug to
prescribe.

front end could be more user friendly

the burden on operational pharmacy
processes has increased compared to paper
charts.

In some ways the old charts were safer and
easier to use.

Unfortunately the user interface has made
prescribing far more challenging than paper
chart

The system is very difficult to use and | am
much more inefficient using it compared to

Workarounds were
required where the
EPMA solution was
unable to support

Limitations in
system functionality

More time
consuming than
using paper charts

Some workarounds
are not acceptable
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More training on EPMA

If felt rushed, as the wards were going online
on a daily basis. The ward staff would look to
the pharmacy staff for answers with technical
queries, when we ourselves were novices
using the system

Make the interface better - provide regular
digital clinics

Having a system were staff could improve
their knowledge i.e. online modules to help
them.

Older generation staffs needs more training
on using computers

Older generation staffs needs more training
on using computers
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Need to try to capture doctors at regular
intervals. Its difficult to get to separate
training

Small group training sessions

My preference would be for everyone to have
a basic checklist of what they need to know
what to do and if not all of the options are
ticked to say "yes they can be done", then that
member of staff will need to attend a very
basic IT course (half a day) to get up to speed
before being trained in EPMA.

everyone's digital literacy was not considered,
in my opinion.

Doctors and Consultants didn't and in many
ways still do not have good computer literacy.

not all members of staff are tech-literate and
there was a lot of support provided from tech-
literate individuals.
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Assessment of workforce digital literacy prior
to implementation and further training for
those deemed necessary.

A digital literacy assessment should have
been undertaken prior to the implementation
to understand the baseline

a good number of staff during implementation
voiced their opinion on 'not being good with
technology'

Need a teaching section to howto usein a
right way

One off personal training is not enough for
safe use of EPMA,

One off personal training is not enough for
safe use of EPMA,

Much more on the job training
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I think that a in class training day would of
benefited a lot of staff who are not used to
Digital devices

Rather than an online training a small session
where the necessary things were gone
through would have helped with attendees
having a system with themself to follow as in
the initial days everyone was in doubt to use it

More comprehensive training needed.
Example patients and case studies to show
how things are done would have been useful.

I do feel like there was targeted training where
possible, however there were still a number of
staff members who would have benefitted
from face to face training and were not always
able to access this as part of their role
(agency/locum staff).

Felt very rushed and ward staff would look to
the pharmacy staff for answers due in
ineffective training by the HEPMA team.

Live training workshops with test examples to
identify common clunky system issues and
understand solutions
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training was
required

perceive the role of EPMA as a
monitoring tool?)

from a prescribing POV - Very unuser friendly.

We have lost the ability to display what 'day' of
antibiotics we are on (e.g. day 6 of Taz).

at the coalface at the individual patient level it
has likely resulted in increased inappropriate
prescribing

That the system would be easier to navigate

as a clinician it hampers my ability to see
what has been done before

Could have made it more user friendly like the
medications only appear at the set time and
could not be administered earlier even if
clinically required
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EPMA is a barrier to medication review on the
ward round.

Some of the searches for specific drugs are
very clunky

The removal of the dedicated antibiotic
prescribing section from the EPMA has made
it less obvious when antibiotics were started
and increases the risk of prescriptions being
missed.

In my opinion, the user interface should have
reflected the old all-Wales drug chart, with
dedicated sections for the drug history,
antibiotics, VTE, regular medications, and
PRNs.

That antimicrobial stewardship was primarily
a Pharmacy and Microbiology role.

That it would improve things

Didn't expect the automatic suspension on
antimicrobials
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EPMA offers a lot of data on antimicrobial

prescribing therefore should have a positive

affect on antimicrobial stewardship

Easier AMS

highlight prescriptions where they are coming
up for review

often due to indication you want not being
there

Would improve safety and efficiency and

prevent double dosing

It does not reduce the risk of double dosing

Improved user interface.

Adherence to guidance.
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Even things like URL links to the abx
guidelines are missing

EPMA should give reminder every time the app
is opened

Easier to access

May be difficult to navigate

A easy to use electronic prescribing system
that would identify potential
allergies/interactions

More adjuvant medicines such as intravenous
fluids should be incorporated thus reducing
need for additional charts

Reduction in paper usage. Streamlined
discharges.

Improve the speed and efficiency of
prescribing and reviewing patient, whilst
improving safety.
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No dedicated ABx section, make relevant
information available at a glance (rather than
having to click on the prescription to check
the indication etc...)

it would streamline a lot of processes for us -
e.g. highlight DDIs, prescribe protocols (e.g.
reducing regimes of drugs), reduce missed
doses, etc.

antimicrobials appear on HEPMA like any
other medicine. On paper charts they were
prescribed on the antimicrobial side of the
drug chart.

antimicrobials do not have their own section
and appear with all the other medicines -
having it colour-coded would be great.

Safe prescribing

The suspension isn't shown on quick chart for
the nurse leading to missed doses

I think it can be made more user friendly and |
believe there are many different things which
could be added which would improve EPMA
and make prescribing safer and further
reduce errors.

There are a number of enhancements that can
be made to better replicate processes on

paper
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| find it particularly hard to track antibiotic
duration and usage - particularly for long
admissions or changes in doses

by digitalising the prescribing of Antibiotics |
would expect an improvement of reviewing
antibiotics in a timely manner given the ease
of reviewing either remotely or at the bedside

Lack of flexibility/malleability in the system.
Functionality of the systemis limited and so it
has been difficult to effectively continue some
of the best practice areas that we were doing
well on paper charts

Other systems being rolled outin Wales, do
have improved functionality around
antimicrobial stewardship

Other EPMA systems | have used are much
easier to navigate and better

challenging for paediatrics; but possible

Concern about role out

To be rolled out to more areas. The ED & ITU
are the missing links.
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The ability to easily identify patients
prescribed antimicrobials through greater
business intelligence

previously | would have had to go to every
ward to find the patients prescribed
antibiotics on a paper chart.

| have to go to the ward and check patients
notes to make sure the antibiotics prescribed
are for the right indication and prescribed to
SBUHB antibiotic guidelines.

auto generation of reports for areas with high
broad spectrum prescribing

Data to be feedback to team
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continue to enable to clinical teams to use the
data and reports meaningfully in daily clinical
practice

Better audit by pharmacy and microbiology
departments

Dashboards for monitoring antibiotic usage
trends

Robust reporting mechanisms and improved
functionality

Reports show you every patient prescribed an
antibiotic.
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Itis easy to geta HEPMA report.

allows us to have much more real-time and
easily accessible monitoring and can reduce
inappropriate prescribing if used as intended.

Data availability supports monitoring of
prescribing at a much more granular level that
is available from Public Health Wales

More prescribers need to access antibiotic
report

Ability to view live prescribing and allergy data

We are able to track usage and prescribing
data
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Remote working

Being able to access the records remotely

Can access reports and HEPMA remotely. etc

It has made antibiotics LESS visible as they

are jumbled up with other drugs

I am unsure of any benefits, other than the
ability to report who is on antibiotics.
However, this potential efficiency is negated
by the fact it takes twice as long to review
patients with the EPMA as it did with paper

drug charts.
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More highlighting if a patientis on a
antimicrobial and what is appropriate

That its easier to spot than on a paper chart

visibility and readily available reports

pharmacy can see how many patients are on
a particular antibiotic and its indication to
target a specific review.

clarifying antibiotics for the patient
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Tracking patient's prescribed antibiotics using
reports and prescribing tasks requiring
prescriber review of antibiotics after a set
number of doses.

Easy to use, clear, fast system with patient
safety features built in

providing an improved ability to extract and
collate prescribing data to facilitate clinical
and operational improvements

It would simplify and speed up the process of
ordering, dispensing of medicines.

Monitoring and limiting the use of broad
spectrum abx

Visibility of prescriptions to identify patients
for review on AMS ward rounds.
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Clear to see when prescribed and when
reviews are needed

Alert fatigue.

Reduce alerts (eg for single dose preoperative
antibiotics)

Prompts for review or stop dates

Auto suspension of antibiotics needs to be
improved

There is also the added bonus of clinical
decision support when prescribing.
Improvements around prescribing decision
making and review, ability to easily identify
patients on ABs, and reporting facility

There is a lot to cover in the initial training.
Follow -up sessions for specific areas e.g.
Antibiotic auto-suspensions may have been
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beneficial once users were more familiar with
the rest of the system

Realtime alerts - flag broad antibiotic use

Easier to identify patients on certain
antimicrobials.

EPMA should give reminder every time the app
is opened for a particular patient saying this
antibiotic needs to be reviewed

Clear to see doses administered and
durations on live prescriptions

EPMA allows the rapid access of information
to allied health care professionals so that we
are all aware of the current prescriptions

Antibiotic prescribing guidelines integrated
into the workflow

Clearer prescribing and easier to use
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Prescribing and having anti-microbials
stopping after 3 days etc, prevents the course
simply continuing

the improved documentation of antimicrobial
indications and the reduction of inappropriate
course lengths of IV antibiotics

Identifying people on broad spectrum
antimicrobials (Taz/Mero) for target
interventions

Hepma automatically suspends antibiotic or
other medications and when not reviewed ,
and staffs handover, ended up delaying or not
being given. Increasing the amount of stay of
patient. Making doctors assumed the
antibiotic is not working , therefore
prescribing different kind of Antibiotics.

Itis easier too see how long a patient has
been on a course of antibiotics for compared
to paper charts

Alerts for inappropriate antibiotic selection
That it would help ensure that all best practice
principle for antimicrobial stewardship would
be able to be mandated

the legibility of prescriptions and
administration data
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Identifying patients with "Penicillin allergy"
and potentially identifying inappropriate
allergies, for potential delabelling.

paper charts were getting increasingly
annoying mainly with the fact that the
prescribes handwriting was always unclear
and unprofessional

EPMA also highlights any interaction between
meds

easier than trying to decipher doctors'
handwriting, so less mistakes

| believe it improves prescribing accuracy
There were considerable numbers of datix
incidents submitted when the automatic stop
if no timely review was introduced - however,
this situation has appeared to have been
resolved.

Easier access to medication charts; easier
and more clear prescribing and
administration

Makes it easier to identify

EPMA would make ward work and medicines
management easier and more efficient
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