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[bookmark: _Toc196083316]Abstract
Integrating electronic health records into clinical practice has significantly advanced healthcare technology. This dissertation evaluates the post-implementation effects of an electronic maternity record (EMR) within Aneurin Bevan University Health Board (ABUHB), focusing on clinical perspectives. A mixed-methods approach, involving staff survey, interviews and audit of clinical records, revealed six core benefits: improved access to patient information, enhanced efficiency, strengthened data security, facilitation of quality care, better communication and collaboration and higher documentation quality.  The EMR addressed limitations of paper handheld records (PHR) through structured data entry, which reduced missing or fragmentated information, and improvements were noted in capturing best practice variables such as 36-week weight, smoking status, carbon monoxide measurements and domestic violence inquiries. 
The EMR centralised system improved communication by streamlining referrals and reducing administrative burdens, while safeguarding features ensured data confidentiality and integrity. Enhanced data accuracy supported efficient audits and enabled targeted service delivery, such as reinstating a weight management programme, illustrating financial and operational advantages. Despite its advantages, the transition introduced challenges, including system downtime, workflow inefficiencies, user errors and limited interdepartmental system integration. Barriers like inadequate training, equipment shortages, and reliance on paper systems led to fragmentation and duplication, impacting documentation consistency and care coordination.  Poorly positioned devices and real-time note taking disrupted woman-clinician interactions during critical moments, such as water births and theatre procedures. Resistance from some clinicians further complicated implementation, resulting in inconsistencies in processes and documentation.
To address these challenges, priorities for improvement include integrating systems like blood results and radiology, adopting user-friendly interfaces, upgrading hardware, and implementing a Pan-Wales approach to standardised EMR use. Tailored training programmes and scenario-based formats were deemed essential to support adoption, with satisfaction improving over time as 75% of participants reported increased acceptance after 12 months. The evaluation found notable disparities in satisfaction between hospital and community settings, with hospitals benefiting from superior infrastructure and resources compared to the challenges faced in community settings. 
This evaluation highlights both the transformative potential and challenges of EMR adoption, emphasising the need for robust infrastructure, targeted training, user-centred designs and equitable integration across departments and organisations to optimise efficiency, ensure data completeness and improve maternity care. Thoughtful technological implementation that aligns with clinical realities is critical for ensuring high-quality care, sustainable use and improved patient experiences. 
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[bookmark: _Toc196083322]1.1 Background and Context 
Aneurin Bevan University Health Board (ABUHB) is an NHS organisation offering maternity services across the Gwent borough. With 700 staff, it provides care for around 5,400 women and families annually (Fig 1.1). 

[image: ]             
Figure 1.1: Map of Gwent (Aneurin Bevan University Health Board, 2025)

ABUHB offers obstetric-led care (OLC) and midwifery-led care (MLC) across various settings, including an obstetric-led unit, two standalone birth centres, and the alongside birth centre at Grange University Hospital (GUH) (Table 1.1). GUH, located in Torfaen, provides 24-hour emergency services. Community midwives support home births with 24-hour on-call availability and deliver routine antenatal care in primary care settings.  

Table 1.1 Service users who need obstetric advice can obtain these services at one of five community hospitals:
	County Hospital

	Nevill Hall Hospital (NHH),

	Royal Gwent Hospital (RGH),

	Ysbyty Aneurin Bevan (YAB),

	Ysbyty Ystrad Fawr (YYF)



[bookmark: _Toc196083323]1.2 Problem statement: The Paper hand-held record (PHR) and the digital maternity system.

The paper hand-held record (PHR) aimed to improve communication among professionals involved in pregnancy care and promote women’s involvement (Hawley et al., 2017). Until October 2023, women booking maternity services received a PHR, bringing it to appointments for clinicians to access. After discharge, records were scanned and uploaded to the Clinical Work Station (CWS), ABUHB’s core electronic system. 
The All Wales PHRs provided an accurate pregnancy record, and except for blood and scan results, their contents were not repeated in the medical notes, becoming the only source of written pregnancy information. However, over time, PHRs became bulky, often contained illegible handwriting, and caused inconvenience if lost  (Hawley, Janamian, et al., 2014).
During the COVID-19 pandemic, remote appointments via teleconferencing were recommended to reduce transmission risk (RCOG, 2020) . Access to pregnancy information proved challenging as women held their records (Watkins, Price and Frankish, 2020). ABUHB mitigated risks by scanning care documents into CWS, but fragmented information flow persisted. The outdated digital maternity system lacked real-time clinical recording, reaching the end of its lifecycle, with no development support available. 
Without a reliable pregnancy record, data collection and analysis for reporting became difficult. Manual extraction of maternity record data raised concerns over accuracy for Maternity Performance Indicators (MPI) required by the service, Health Board and Welsh Government.  
In 2022, ABUHB procured Wales’s first electronic maternity record (EMR) (Watkins, Price and Frankish, 2020). This secure online tool provides women with a summary of health information throughout their pregnancy, offering an alternative to the PHR (Table 1.2, Fig 1.2, Fig 1.3). 
Table 1.2 Information recorded in the EMR.
	1. Mother’s demographic information 

	2. Medical history

	3. Present condition

	4. Risk factors

	5. Pregnancy and childbirth history 

	6. Mental health screening

	7. Blood and urine results,

	8. Physical examination (vital signs such as blood pressure, pulse, temperature and respiration)

	9. Pregnancy immunisation information 

	10. Weight monitoring 

	11. Postpartum records (both mum and baby) 
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Figure 1.2  Pregnancy summary page (Patient demographic details displayed are test data)
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Figure 1.3 Notes during pregnancy view (Patient demographic details displayed are test data)

Implementation of the EMR took place in two phases;
1. New pregnancy bookings from 3rd October 2023 
2. Labour and postnatal care on 27th February 2024. 
The PHR was phased out, rendering it obsolete at ABUHB in May 2024.   

[bookmark: _Toc196083324]1.3 Rationale for the evaluation 
Since 2015, the World Health Organisation (WHO) has aimed to ensure quality care for pregnant women and newborns, through well-functioning information systems, medical records and referral systems (WHO, 2016). Digitised records improve accessibility, readability, data standardisation and analysability, enabling unified records for service users and clinicians (Dörflinger et al., 2021). 
ABUHB implemented its system to improve information sharing, streamline referrals, and allow more one-on-one care. Electronic records provide readable, up-to-date and structured patient data, improving care coordination and integration between healthcare professionals (Graetz et al., 2014). Governments heavily invest in electronic health records, anticipating improved outcomes and efficiencies (Mullins et al., 2020). 
The Better Births  report (2016) highlighted that digitised maternity records can enhance care quality, learning and productivity and data sharing among organisations (National Maternity Review, 2016). Electronic health records are seen as a means to boost the NHS’s safety and effectiveness (Clarke et al., 2016).
This evaluation reviews healthcare providers' perspectives on EMR use, comparing anticipated benefits at ABUHB to users' experiences 12 months post-implementation and determines if the desired outcomes have been achieved in practice (Table 1.3). 

Table 1.3 The desired outcomes of the service from implementing an EMR as outlined in the Project Initiation Document (PID)  (Watkins, Price and Frankish, 2020)
	1. A single comprehensive maternity record, available 24/7 to support the maternity pathway

	2. Real-time data capture without duplication, reducing clinicians' administrative time. 

	3. Clinical risk will be reduced through early detection of complications by identification of clinical risks, an alert system and prompts to improve practice. 

	4. Clinicians are provided with equipment and clinical applications that meet their requirements across the maternity pathway, which will improve recruitment and retention by offering staff a modern working environment. 

	5. A system that will provide structured data that will be available to the service for audit, Research and Development.  

	6. Mandated record completion, including reminders and prompts to complete documentation to ensure a complete maternity record that supports clinical decision-making. 

	7. A pilot project for NHS Wales to provide learning and benefit realisation to enable similar deployments Pan-Wales.  



[bookmark: _Toc196083325]1.4 Aim and objectives
This evaluation aims to identify the benefits, barriers and disadvantages of using an EMR and the impact on clinical practice.  With policy pressures on Welsh hospitals to adopt EMRs, balancing risks and safety concerns with benefits is vital. Identifying both advantages and disadvantages of using EMRs is key (Table 1.4). 

Table 1.4 Research objectives.
	1. Explore the perceptions and experiences of maternity staff regarding the implementation strategy of the EMR. 

	2. Assess the motivation and acceptance of the EMR with staff. 

	3. Assess the user interface and requirements of the electronic record with maternity staff. 

	4. Compare the PHR and the EMR for completeness of specific Best Practice Variables (BVP) recorded at the booking appointment, 36 weeks of gestation and immediately post-birth. Practice variables will include: weight, smoking status, Carbon monoxide (CO) measurement, alcohol intake, substance misuse, mental health and completion of the Routine Enquiry one  (RE1) screening for domestic violence. 

	5. Determine how PHR and EMR differ in terms of how clinicians integrate care.   

	6. Explore the impact of the EMR on clinical workflow and decision-making. 
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The systematic literature search was conducted using the University of Wales Trinity Saint David (UWTSD) online library and the databases in Table 2.1. While not restricted to maternity records, it focused on keywords relevant to the evaluation title and purpose, combined with Boolean operators ‘AND’ and ‘OR’ (Appendix A). The process followed the Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) flow chart (Figure 2.1). 

Table 2.1 Database search
	Initial database search

	British Medical Journal (BMJ)                                                             88 studies

	Elsevier                                                                                               275 studies

	ProQuest Central                                                                                54 studies

	PubMed Central                                                                                 100 studies

	                                                                                                    Total: 517 studies

	
Additional database search

	Google Scholar                                                                                  114 studies 

	                                                                                                      Total: 114 studies

	
Combined total: 661 studies



The search, restricted to peer-reviewed English resources (January 2014 - October 2024), yielded 499 studies. Screening titles and abstracts identified 43 full-text articles,  with 26 excluded and 17 added from references, resulting in 34 papers. Studies examined the impact of information system adoption on clinical practice, focusing on facilitators, barriers, advantages and disadvantages. 
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Figure  2.1 PRISMA flowchart
[bookmark: _Toc196083328]2.2 Literature review     
[bookmark: _Toc196083329]2.2.1 Introduction 

Collaboration and information sharing are crucial in maternity care, where multiple practitioners coordinate around the same woman (Heatley and Kruske, 2011). Such cooperation improves outcomes and enables inter-organisational procedures beyond individual capabilities (Heatley and Kruske, 2011). 
Most Welsh health boards, except ABUHB, use PHR to collect pregnancy, birth and postnatal care information. PHRs, the primary maternity tool since 1956, facilitate communication but rely on women remembering to bring them to appointments (Hawley, Janamian, et al., 2014). PHR cannot be accessed simultaneously by multiple providers, and missing or forgotten records disrupt consultations (Hawley, Jackson, et al., 2014). The accurate assessment, safe management and integration of care with the woman and her healthcare providers depend on the availability of current information about the pregnancy (Hawley et al., 2017). 
Midwives and hospital doctors have raised concerns about consultations occurring without paper records, as hospitals lack duplicate copies (Hawley et al., 2017).  Thus, electronic records are preferred for effective communication (Hawley et al., 2017). 
EMRs aim to unify care among GPs, midwives, allied health professionals and women in shared-care settings (Hawley, Janamian, et al., 2014). Safe pregnancy management relies on sector-wide integration, though it is unclear whether PHR or EMR better supports this (Hawley, Janamian, et al., 2014). The impact of EMR on data access, completeness and reliability remains uncertain (Hawley, Jackson, et al., 2014). 
With the growing emphasis on electronic data systems, evaluating EMRs ability to improve maternity data quality is essential (Hawley, Jackson, et al., 2014). Risks from inaccessible information throughout care pathways include misinformed decisions due to unknown, inaccurate, or overlooked information by clinicians across various care settings (Hawley, Jackson, et al., 2014). These may result in patient harm, financial costs, and reputational damage to the organisation.
Electronic records have several benefits over PHR, including reducing medical errors, improved data entry and retrieval, and enhanced documentation and communication among healthcare providers (Hawley et al., 2017; Ebnehoseini et al., 2018). PHRs can become bulky and illegible (Hawley, Jackson, et al., 2014). Electronic health records significantly improve both the quality and speed of accessible healthcare information, while securely documenting sensitive information like drug use or domestic violence, which may otherwise be accessible to a woman’s partner or family (Hawley, Janamian, et al., 2014; Hawley et al., 2017). Standardised EMRs reduce clinical variability, fostering equitable care, real-time monitoring of clinical practices and population health for improvement (Leante-Castellanos et al., 2023). 
However, limited attention has been given to the negative effects of electronic health records on patient safety (Clarke et al., 2016). Challenges include cost of hardware, software, training, data migration, standardisation and interoperability issues, hindering information sharing across systems (Hawley, Janamian, et al., 2014; Hawley et al., 2017). Research shows varied results on healthcare efficiency and outcomes (Mullins et al., 2020).  Delayed adoption stems from staff resistance to change, inadequate training, increased documentation time, workflow inefficiencies, technical issues and a lack of leadership (Graetz et al., 2014). Additional difficulties include limited provider access to various aspects of medical information and insufficient education on using electronic records (Hawley et al., 2017). 
An Australian study found healthcare providers primarily used  maternity records for personal notes and schedules rather than as team tools (Hawley et al., 2017). Allied health professionals, in particular, viewed both paper and electronic records as limited by  poor design and restricted documentation fields (Hawley et al., 2017). Despite these issues, providers remained enthusiastic about EMR adoption (Hawley et al., 2017). 

2.2.2 [bookmark: _Toc196083330]Fragmented record 

While EMRs enhance referrals and communication in maternity care, challenges like data fragmentation and reliance on paper records persist (Hawley, Janamian, et al., 2014). PHRs may worsen data gaps due to selective entry in provided spaces (Hawley et al., 2017). EMRs, with mandatory fields, improve information transfer, reduce time spent searching for missing details, and minimise reliance on patient recall or contacting other providers, optimising healthcare provider time and resources (Hawley et al., 2017). 
EMRs also benefit neonates by improving the quality of newborn care (Leante-Castellanos et al., 2023).While neonatal unit data is typically recorded, information for babies staying with their mothers in maternity wards is often confined to paper records (Moxon et al., 2015).  This limits access once the mother is discharged from the hospital  (Leante-Castellanos et al., 2023).
Electronic records benefit healthcare providers by enhancing information sharing (Hawley, Janamian, et al., 2014). However, challenges include reliance on paper or alternative systems for certain documentation, causing dissatisfaction due to lost information and fragmented care (Hawley et al., 2017).  Limited interoperability hinders unified data access, leading to fragmentation (Li et al., 2023). Meraji et al. (2022) identified process and structural issues in system management, including insufficient referral flow, challenges in accessing specialist services, and the inability to exchange information on maternal conditions with pregnancy complications.  Effective health record integration is crucial for the continuity of care  (Hawley, Janamian, et al., 2014).
Referral and follow-up challenges persist due to the absence of a unified national healthcare system (Meraji et al., 2022). Ensuring all information is accessible and transferable between care settings remains an issue with EMRs (Hawley, Janamian, et al., 2014). Dalton et al (2014) noted that using paper forms alongside EMRs worsens the issue. Dual systems require problematic dual data entry, as professionals must log into both hospital and maternity systems to access information like laboratory or radiology data if not integrated,  adding time pressure during consultations (Hawley et al., 2017). 
Fragmentation harms patient safety through poor care coordination, duplication and defensive practices (Li et al., 2023). Tackling interoperability issues requires technical and policy-level solutions, including procurement contracts demanding interoperability, inter-organisation cooperation, and prioritising  interoperability by vendors (Li et al., 2023). NHS England’s clinical information officers advocate for mandated data standards, user-centred design, patient involvement and enhanced interorganisational collaboration (Li et al., 2023). 
[bookmark: _Toc196083331]
2.2.3 Data completeness

Hawley, Janamian, et al., (2014) highlighted a gap in studies on data completeness in PHRs and EMRs. Their review led to a quantitative study showing that neither record type captured all necessary Best Practice Variable (BPV) data. However, electronic records improved access to antenatal information, increased compliance and significantly enhanced best practice data collection (Hawley, Jackson, et al., 2014). 
Since then, studies show electronic records enhance accuracy and completeness of patient records, improving care coordination through better communication (Al-Shammari, Jaafar and Elfeshawy, 2024). Documentation completeness may increase by 20% with electronic records (Al-Shammari, Jaafar and Elfeshawy, 2024). 
Usmanova et al. (2021) found that while electronic records improve adherence to clinical practices, EMRs compromise overall data completeness (Usmanova et al., 2021). A retrospective analysis of caesarean delivery records revealed information gaps due to staff shortages, patient urgency, high caseloads and complications, making it challenging to complete all record fields (Landry et al., 2014; Usmanova et al., 2020). 
While electronic health records are seen as an advancement over paper systems, their quality impacts patient safety, as inaccurate data can lead to misdiagnosis and improper treatment (Attafuah et al., 2022). Studies highlight concerns about incomplete records, confidentiality and accessibility (Attafuah et al., 2022). Incomplete records are often due to inadequate staff training in computing, causing delays in consultations and incomplete data entry (Attafuah et al., 2022).  Concerns about patient privacy and confidentiality have been highlighted, with clinicians advocating for restricted access to patient information based on a need-to-know basis, limiting access to those directly involved in care (Mensah et al., 2024). Clinicians also fear that inaccurate records caused by incorrect patient information or copying and pasting between records lead to errors and duplication (Attafuah et al., 2022). Delays between patient assessment and documentation also vary across organisations due to staffing and patient ratios (Alsohime et al., 2019). Addressing this requires policies to close staffing gaps and enable real-time recordkeeping to enhance patient safety (Alsohime et al., 2019). 
Record keeping should ensure continuity and effective communication among health professionals, with updates from all involved in a patient’s care (Mathioudakis et al., 2016). This benefits patients by reducing repeated medical history sharing and unnecessary interventions (Mathioudakis et al., 2016).  Ease of access issues arise due to navigation challenges, causing delays during consultations (Attafuah et al., 2022). Contributing factors include system unfamiliarity and computer literacy challenges (Attafuah et al., 2022). 
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2.2.3 Clinical users’ perspectives

Users generally understand the rationale for electronic record implementation, anticipating short and long-term benefits, though concerns exist about negative impacts on patient care, compared to paper notes (McCrorie et al., 2019).  While electronic records are perceived to improve care quality, enhance practice environment and reduce errors, empirical evidence is limited (Scantlebury et al., 2017; Alsohime et al., 2019). Electronic records improve quality control, transparency, tracking of patient information and care processes (Nguyen, Bellucci and Nguyen, 2014; Brady et al., 2024).  EMRs support reliable audits and accurate budgeting through improved case and work pattern data (Scantlebury et al., 2017). While studies show mixed satisfaction among clinicians using newly implemented systems (Alsohime et al., 2019). 
Hospital-based clinicians generally view PHRs positively for their ease of use and portability (Hawley, Janamian, et al., 2014). However, experiences with electronic records are mixed; some appreciate quick information access, while others find them cumbersome and time-consuming for accessing histories and generating reports (Hawley, Janamian, et al., 2014). Physicians have reported that inputting detailed information into free text boxes is time-consuming, affecting efficiency and patient interaction (Brady et al., 2024). Despite these frustrations, EMRs are considered useful for care by hospital clinicians (Hawley, Janamian, et al., 2014).
Community-based clinicians, such as midwives, report varied experiences with both PHRs and EMRs (Hawley, Janamian, et al., 2014). A recognised advantage of EMRs is that community midwives find it more efficient in documenting and retrieving data, aligning with similar feedback to respondents who used electronic health records, which allows tracking of clinical events easily (Hawley et al., 2017; Alsohime et al., 2019). While some value the ease of sharing information with other providers, others face challenges with technology and workflow integration (Hawley, Janamian, et al., 2014). 
Clinical benefits cited include 24-hour access to patient records, reducing risks from lost or forgotten records, and improving emergency care (Scantlebury et al., 2017). Other advantages include simplified data entry, prompts for additional information, improved communication with GPs through electronic notifications and enhanced legibility and conciseness  (Scantlebury et al., 2017). EMRs automatically populating sections save clinicians from duplicating information across forms, encouraging engagement and usage (Scantlebury et al., 2017).  McCrorie’s et al (2019) highlighted variations in engagement and willingness to invest time and suggested an early user involvement process and addressing concerns to mitigate perceived threats to care quality, improving EHR implementation success (McCrorie et al., 2019). 
While electronic records offer benefits, Palojoki et al’s (2016) identified hazards associated with adopting electronic records, such as prescription errors, inaccurate procedure details, inadequate patient verification processes and incorrect identification (Palojoki et al., 2016). Maternity-related dissatisfaction includes failure to track postponed antenatal visits, inability to show important maternal medical history and repetitive data entry (Jafari et al., 2020; Meraji et al., 2022). Despite these issues, staff appreciate features like educational resources, obstetric calculators, user-friendly language and strong confidentiality measures (Hawley, Janamian, et al., 2014).
Yet, users feel electronic records may harm patient-clinician relationships, as more time is spent on computers than with patients  (Scantlebury et al., 2017). Some fear that it creates barriers to effective communication and obstructs the ability to build a patient’s story and care team collaboration (Varpio et al., 2015; Brady et al., 2024). Fragmented data and limited narrative note spaces reduce shared understanding among interprofessional team members, affecting care and safety (Varpio et al., 2015). 
For many, the need to leave the bedside to focus on the computer is temporary, with experienced users noting that they became faster with enhanced system familiarity and make concerted efforts to avoid negative impacts on patient interaction when using the EMR (Scantlebury et al., 2017; Al-Shammari, Jaafar and Elfeshawy, 2024). Community midwives worry that whilst using EMRs, they lose eye contact with the woman, due to the need to focus on the computer screen, which disrupts their ‘with the woman’ ethos (Hawley et al., 2017). Limited studies call for exploring the perspectives of community clinicians to explore ways to improve the integration and usability of EMRs (Hawley et al., 2017). 
Whilst electronic records support clinical activities, they currently fall short in constructing patient stories.  Improving design through better narrative note integration and user-centred interfaces is essential to enhance clinical reasoning and collaboration (Varpio et al., 2015). 
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2.2.5 Staff Training 

Barriers to engaging with EMRs have been attributed to ‘top-down’ policy change, pressure for accurate data collection, and NHS audit requirements for maternity services (Scantlebury et al., 2017). Staff motivation is key to adoption, supported by adequate training and resources  (Scantlebury et al., 2017). Satisfaction with electronic records is influenced by gender, age and familiarity with technology (Attafuah et al., 2022). Implementation requires careful planning, adequate resources and ongoing support to avoid input errors and reluctance from staff unfamiliar with electronic systems, resulting in continued paper use (Scantlebury et al., 2017). 
Attafuah et al. (2022) identified challenges such as limited frontline clinician involvement in EHR development and inadequate training programs.  Insufficient training was expressed by participants, due to the inability to apply knowledge gained from training sessions and variations in training programs, with some receiving department-specific training, while others were given general training, complicating practical application (Attafuah et al., 2022). Older staff unfamiliar with computer systems were hesitant to transition to electronic systems (Attafuah et al., 2022).
Studies emphasise the complexity of electronic record implementation, highlighting the need for better integration and user involvement for routine use (Scantlebury et al., 2017). Dissatisfaction with electronic records can be alleviated by involving end users in the development process and offering post-implementation training to improve usage and acceptance (Attafuah et al., 2022). Comprehensive training programs are crucial for maximising benefits and ensuring successful adoption (Brady et al., 2024). 
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2.2.6 Clinical Decision Support System (CDSS)  

Clinical decision support systems (CDSS) are computerised systems designed to assist healthcare professionals in making clinical decisions by providing evidence-based knowledge and patient-specific information (Moja et al., 2014). Integrating with electronic records, CDSS  enhance care quality by improving adherence to clinical guidelines, reducing errors and optimising outcomes (Moja et al., 2014)
CDSS within EMRs improve professionals' adherence to clinical practices, positively affecting professionals' performance with up to a 30% reduction in medication errors, including dosing inaccuracies and drug-to-drug interactions (Al-Shammari, Jaafar and Elfeshawy, 2024) . However, during the transition phase, there are initial error increases, requiring training and user acceptance (Attafuah et al., 2022) . 
While studies on CDSS in maternity care are limited,  there are studies on CDSS benefits generally (Duysburgh et al., 2016). Duysburgh et al (2016) found no significant improvements in antenatal and intrapartum care, however, there was an improvement in adherence to antenatal guidelines, although this was not statistically significant (Duysburgh et al., 2016). McNabb et al (2015) also noted improved patient satisfaction and education with mobile decision support in Nigeria. 
Despite the potential benefits, implementation of CDSS faces challenges; integration issues, user resistance and the need for updates to keep the system relevant (Mebrahtu et al., 2021). Evaluating the causes and consequences of CDSS is crucial for sustainable investment (White et al., 2023). Studies have highlighted the importance of robust economic evaluations to justify the adoption of CDSS in healthcare settings (White et al., 2023). 
Further studies are needed to assess the impact of CDSS technology on maternity care quality, as global evidence on patient outcomes is lacking, with many studies having insufficient statistical power to detect clinical differences (Jaspers et al., 2011; Usmanova et al., 2020). Furthermore, Moja et al (2014) found no significant reduction in morbidity and mortality from CDSS linked to electronic records. 
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2.2.7 Technical problems

Technical problems like network disconnections, slow login, lack of national infrastructure and updates during working hours hinder electronic record use and satisfaction (Alsohime et al., 2019; Meraji et al., 2022).  Interface problems, difficulties extracting reports, and system reporting limitations further challenge usability (Meraji et al., 2022). Similarly, Jafari et al (2020)  identified low speed, internet outages and frequent updates as infrastructure-related issues, increasing clinicians' concerns regarding infrastructure. Ongoing IT support  is essential for effective implementation, enabling clinicians to use electronic records more efficiently  (Alsohime et al., 2019). 
Helpdesk teams maximise return on investment, lower expenses while fostering long-lasting trusting relationships between end users and IT sectors (El Mahalli, 2015). Swift IT support increases user satisfaction; however, a recognised barrier is that there is often limited out-of-hours support, which reduces effectiveness (Attafuah et al., 2022). Continuous technical assistance and hardware upgrades are essential for overcoming barriers and ensuring efficient electronic record use (Attafuah et al., 2022). Simply adopting and implementing an electronic record is insufficient to guarantee that the system is used efficiently (Alsohime et al., 2019). 
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2.2.8 Hardware

Investments in health information technology are rising, though their value varies (Schooley et al., 2016).  Limited computer availability and IT support hinder electronic record implementation success (Nguyen, Bellucci and Nguyen, 2014). Insufficient workstations force staff to resort to paper, impacting efficiency and user satisfaction (Attafuah et al., 2022). 
Mobile devices are increasingly adopted, with tablet use improving communication, clinician productivity, patient interaction, and satisfaction with electronic records (Schooley et al., 2016) . Privacy concerns remain minimal, though demographic and healthcare settings influence care process perceptions and how mobile technology is integrated into practice (Schooley et al., 2016). 


[bookmark: _Toc196083337]2.2.9 Conclusion:

To enhance electronic health systems’ design, interoperability, and clinical utility, governments, administrators, policymakers, and clinicians need current, evidence-based insights on how electronic health records improve outcomes and efficiency (Mullins et al., 2020). Limited UK evidence exists on their impact on clinician-patient relationship and safety in secondary care, as most research focuses on U.S settings or primary care, highlighting potential rather than actual safety benefits (Scantlebury et al., 2017) . However, growing evidence shows benefits like improved access and legibility of information (Scantlebury et al., 2017). Table 2.2 summarises key benefits and challenges from the literature. 
Table 2.2: Summary of key benefits and challenges of electronic records identified from the literature
	Theme
	Benefit
	Challenge

	


Fragmented record
	· Enhanced referrals & communication
· Reduction in missing information
· Efficient use of time
· Improved neonatal care
· Avoidance of paper-based issues
	· Data fragmentation
· Dual system complexity
· Inadequate infrastructure
· Referral process issues
· Impact on patient safety

	



Data completeness
	· Enhanced access to clinical information
· Improved data completeness
· Streamlined communication
· Patient benefits
· Time efficiency
· Confidentiality improvement 
	· Data fragmentation
· Inaccurate information
· Training gaps
· Ease of access issues
· Privacy concerns
· Documentation delays
· Limited integration
· Patient safety risks

	



Clinical users perspectives
	· Improved clinical care
· Quality control and transparency
· Efficient information sharing
· 24-hour access
· Simplified data entry
· Support for maternity care
· Temporary learning curve
	· Negative impact on patient interaction
· Data fragmentation
· User dissatisfaction
· Hazards in implementation
· Efficiency concerns
· Community midwives' concerns
· Mixed user experience 
· Design limitations

	
Staff Training
	· Motivation for adoption
· Improved satisfaction
· Efficient workflows
· Enhanced usage post-training 
	· Top-down policy change
· New staff
· Inadequate training
· Technological hesitation
· Complex implementation
· Variations in training 

	



CDSS
	· Improved adherence to guidelines
· Reduction in medication errors
· Optimises patient outcomes
· Support healthcare providers
· Potential global benefit
	· Initial increase in errors
· Integration issues
· User resistance
· Continuous updates required
· Limited evidence in maternity care
· Lack of statistical power
· Economic justification 

	


Technical problems
	· Ongoing IT support
· Cost efficiency
· Problem resolution
· Improved utilisation 
	· Network problem 
· Infrastructure Limitations
· Software system issues
· IT support constraints 
· Frequent updates 

	


Hardware
	· Mobile devices improve care processes
· No increased privacy concerns with mobile devices
· Adoption of mobile devices increases flexibility 
	· Limited workstations
· Reliance on paper
· Access issues
· Infrastructure barriers








[bookmark: _Toc196083338]Chapter 3: Research methodology 
[bookmark: _Toc196083339]3.1 Research design & Justification 

A mixed-method design, combining qualitative and quantitative approaches, was used to meet the study objectives (Table 3.1). This method offers flexibility and offsets the limitations of using either approach independently, providing a more comprehensive understanding (Vogt, 2008). By employing a multi-method comparative design, qualitative and quantitative data were cross-validated through triangulation, ensuring a holistic view. While data from each method was analysed separately, conclusions were drawn from both sets of results (Vogt, 2008). 

Table 3.1 Study objectives and measurement strategy
	Number                                Objective                                     Measurement strategy

	1
	To investigate health professionals’ perspectives on the newly implemented electronic maternity record. 
	
Qualitative

	2
	To investigate the factors that shape health professionals’ perceptions and satisfaction with the newly implemented electronic maternity record. 
	
Quantitative

	3
	To propose enhancements for the EMR to ensure its sustainable use. 
	Qualitative

	4
	Assess and compare the completeness of specific best practice variables (BPVs) in the PHR versus the EMR.
	
Quantitative



Semi-structured interviews offered a balance of structure and flexibility, ideal for exploring complex topics and enabling participants to provide detailed responses in a conversational format (Hawley. G, 2015).  This approach was useful for gathering insights across diverse professional backgrounds (Hawley. G, 2015). Surveys ensured a broad reach and quick email distribution to maternity and neonatal staff across the health board, maintaining consistency and reliable data for group comparisons. 
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3.2 Qualitative methods 

Semi-structured interviews via Teams using open-ended questions (Appendix F) explored perceptions of EMR benefits, barriers, disadvantages and its impact on practice. Prompts clarified responses, with all participants answering the same questions. Interview questions were piloted with two hospital-based midwives and one community midwife, with results excluded. Similarly, the survey was piloted with two hospital-based and two community midwives before broader distribution (Table 3.2).

Table 3.2 Participant characteristics:
	Participant ID
	Profession
	Years Experience
	Work setting

	10004
	Consultant Anaesthetist
	16 years
	Antenatal clinic & Hospital

	10016
	Consultant Obstetrician 
	14 years
	Antenatal clinic & Hospital

	10009
	Community Midwife 
	32 years
	Community & Hospital

	10005
	Health advisor
	8 years
	Antenatal clinic

	10007
	Health Care Support Worker (HCSW)
	36 years
	Antenatal clinic

	10003
	Hospital Midwife 
	19 years
	Antenatal clinic lead

	10006
	Hospital Midwife
	13 years
	Labour ward

	10001
	Hospital Midwife
	3 years
	Labour ward

	10012
	Hospital Midwife 
	4 months
	Labour ward

	10014
	Hospital Midwife 
	17 years
	Labour ward co-ordinator

	10013
	Hospital Midwife
	8 years
	Birth centre

	10018
	Hospital Midwife
	20 years
	Antenatal clinic lead

	10010
	Neonatologist
	7.5 years
	Neonatal & Maternity Unit

	10015
	Specialist Health
	8 years
	Health Board-wide

	10002
	Specialist Midwife 
	23 years
	Health Board-wide

	10011
	Specialist Midwife
	25 years
	Health Board-wide

	10021
	Scrub Nurse
	22 years
	Theatre

	10008
	Sonographer midwife 
	22 years
	Antenatal clinic



[bookmark: _Toc196083341]3.3 Quantitative methods 

To gather feedback, a clinician satisfaction survey on the EMR (Appendix C) covered ease of use, efficiency, feature satisfaction and improvement suggestions. Distributed via Microsoft Forms, email, QR code, and newsletters. Confidentiality was assured to encourage honest responses. Weekly reminders over four weeks yielded 119 responses.   
The survey included Likert-scale questions ( 1: completely disagree to 4: fully agree) for usefulness and ratings (1: poor to 5: excellent) on efficiency, performance, ease of use, PC access and system quality. Likert scales were chosen for their simplicity, reliability and ability to capture varying opinions, providing consistent, quantifiable data for analysis and comparison. Open-ended feedback was also collected. A quantitative approach to compare the completeness of best practice variables (BPVs) in the PHR and the EMR (Table 3.34), with data gathered in two phases (Fig 3.1). 

Figure 3.1: Data collection phases.

Each BPV was manually entered into a spreadsheet.  Table 3.3 details the variables and collection timing. The audit compared missing data fields to assess improvements in BPV completeness with the EMR. 

Table 3.3 Description of BPV and timing of collection.
	Best Practice variable
	Description
	Data collection time

	Weight
	Measure weight to calculate BMI
	Booking appointment & 36-week appointment

	Smoking status
	To record smoking status and the number per day
	Booking, 36-week appointment & post birth

	Carbon Monoxide (CO) in parts per million (PPM)
	All women, regardless of smoking status, should have CO ppm recorded
	Booking & 36-week appointment

	Alcohol intake
	To record the number of alcohol units consumed per week
	Booking & 36-week appointment & post birth

	Substance misuse
	To record substance misuse history and record if substance misuse is continuing during the pregnancy and into the postpartum period
	Booking & 36-week appointment & post birth

	Mental health
	To record past and current mental health conditions and complete mental well-being questions.
	Booking & 36-week appointment & post birth

	Domestic violence screening (RE1)
	At every opportunity that a woman attends an appointment alone, the RE1 question should be asked.
	
Every opportunity



[bookmark: _Toc196083342]3.4 Sampling techniques 

A purposive sampling strategy efficiently gathered rich data from diverse clinicians, offering valuable insights into specific professional groups instead of generalised findings (Etikan, 2016) (Table 3.4).

Table 3.4 Total number of staff who completed the survey by professional group:
	Professional group
	Number of surveys completed

	Administrative
	3

	Anaesthetist
	3

	Community Midwife
	29

	Health advisor
	2

	Health Care Support Worker (HCSW)
	12

	Hospital Midwife
	45

	Neonatal Nurse
	9

	Neonatologist
	2

	Nursery Nurse
	0

	Obstetrician
	11

	Theatre Nurse
	1

	Theatre Practitioner
	1



Participants were invited via email and surveys, considering varied system usage across clinical roles. Study information was provided in the survey, with a Microsoft form available for interview participation (Appendix D).  Consent forms were distributed a week before interviews (Appendix E), and signed forms were returned within two weeks. Verbal consent was also recorded.
Purposive sampling selected 25 electronic patient records, covering complete booking, labour, and birth histories for births during the week of 25th November 2024. This allowed six months for community midwives and nine months for hospital staff to adjust to the EMR. PHR auditing used notes from 2022-2023 for consistency with current practice (Etikan, 2016).   
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3.5 Data analysis techniques 
[bookmark: _Toc196083344][bookmark: _Hlk195198763]3.5.1 Qualitative data analysis

Interviews were recorded, transcribed and anonymised with unique ID codes. Participants shared EMR experiences and improvement suggestions, with interviews averaging 24 minutes. Thematic content analysis, conducted in six stages (Fig 3.2), identified and reported themes within the data (Braun and Clarke, 2012). Key themes supported quantitative results and were coded, analysed, and documented in a frequency table (Table 4.1). Narrative quotes are displayed in Tables 4.2 and 4.3
An inductive approach allowed themes to emerge for data-driven analysis (Braun and Clarke, 2006). After initial coding, the data were grouped in a Microsoft Whiteboard (Appendix H) and consolidated into overarching themes, with unsupported themes excluded or refined. 
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(Braun and Clarke, 2012)
Figure 3.14 The Six phases of Thematic Analysis

[bookmark: _Toc196083345]3.5.2 Quantitative data analysis

Overall satisfaction with the EMR was measured on a 0-10 scale, assessing users’ likelihood of recommending EMRs to other Welsh health boards.  Users rated their preference for digitised records over paper notes.  Descriptive statistics (Table 3.5) evaluated system quality, efficiency, equipment, and network performance (Kemp et al., 2018). Comparative analysis examined hospital and community midwives’ experiences, identifying EMR strengths, limitations, and areas for improvement, aligning findings with current literature (Bove et al., 2021). 

Table 3.5 Key descriptive statistics
	Key descriptive Statistics
	Definition

	Mean
	The average satisfaction rating. 

	Median
	The median (the middle value) satisfaction rating. 

	Mode
	The most frequently occurring value in the dataset. 

	Standard deviation
	Measure the amount of variation in the dataset. 

	Range
	The difference between the maximum and minimum values. 

	Frequency distribution
	How often does each value occur in the dataset? 



A frequency distribution chart evaluated BVP completeness to assess the EMR’s impact on patient care quality and safety. A bar chart illustrates BPV completeness, highlighting missing variables in PHRs versus EMRs. A frequency table organises data, categorising values and counting observations to simplify raw data and identify trends and patterns (Gries, 2014). 
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3.5 Ethical considerations

To ensure anonymity, suppliers are referred to as the ‘maternity system’, avoiding identifiable details to encourage honest feedback and reduce fear of judgment. Ethical considerations included anonymising data using codes to protect participants’ privacy.  
Participants received study information detailing its purpose, procedures, and their right to withdraw, provided at the survey start and via an information sheet before interviews. Questions and concerns were addressed before voluntary consent.  All data, including patient records, surveys and interviews, were securely stored on a password-protected computer and cloud services, accessible only to one authorised researcher. Ethical approval was granted by UWTSD (Appendix B), with favourable opinion from the health board’s research and development department (Appendix G).  
  
[bookmark: _Toc196083347]3.6 Project planning and management

A project brief (Appendix I) outlined the evaluation’s objectives, scope and stakeholders. A Gantt chart (Figure 3.3) mapped tasks, milestones, and dependencies, ensuring efficient resource use and time management. Tasks aligned with deliverables, like the literature review, data collection, analysis, and write-up. A high response rate required extra time for thematic analysis, leading to adjustments by reallocating time. The Gantt chart’s contingency buffer managed disruptions without affecting the deadline.
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Figure 3.3 Outline plan for evaluation using a Gantt chart to plan and manage tasks to complete evaluation by 6th May 2025.


[bookmark: _Toc196083348]Chapter 4: Results and data analysis 
[bookmark: _Toc196083349]4.1 Semi-structured interview: Qualitative results
[bookmark: _Toc196083350]4.1.1 Perceptions of health professionals about the implemented electronic maternity record

The main themes and sub-themes identified whilst conducting the thematic analysis of the semi-structured interview data are shown in Table 4.1. 

Table 4.1 Main themes and subthemes on health professionals' perceived benefits, challenges and suggested strategies for EMR improvement and sustainable use.
	Main themes
	Sub-themes
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Perceived benefits of the electronic maternity record
	Improves access to patient information within maternity 

	
	More efficient workflow

	
	Improves the security of patient data 

	
	Facilitates the provision of quality care 

	
	Improves Communication and collaboration 

	
	Improves Documentation Quality & Accuracy 

	

Perceived challenges of the electronic maternity record
	Technological challenges

	
	Takes more time to record electronically 

	
	Inconsistencies and user errors

	
	System functionality and dependencies

	
	Barriers to seamless care

	
	Barriers to patient-centred care

	
	Challenges with Documentation Quality & Accuracy 

	Strategies for improvement and sustainable use of the electronic maternity record
	Provision of a user-friendly system 

	
	Improve Hardware availability 

	
	Strategic Pan-Wales



[bookmark: _Toc196083351]4.1.2 Perceived benefits and challenges of the electronic maternity record 

Tables 4.2 and 4.3 illustrate healthcare staff perspectives on EMRs, highlighting their benefits and challenges, respectively. The participant job role column identifies the role of each interviewee (e.g. midwife, obstetrician), offering context for their perspectives. The theme column categorises the main topics or issues discussed, such as accessibility, efficiency, or errors, helping to group related insights. The staff quote column captures direct extracts from interviews, providing firsthand accounts of benefits and challenges associated with EMRs. Lastly, the thematic analysis keywords column summarises the key points from the quotes using concise terms, ensuring consistency in the analysis. Together, these columns provide a structured understanding of the feedback gathered.   
Table 4.2 features quotes of the advantages, such as improved information accessibility, cross-organisational collaboration, streamlined workflows and centralised information that supports better patient care. Conversely, Table 4.3 focuses on challenges, including technical issues like system crashes, usability problems and workflow disruptions that hinder patient-clinician interaction and care quality.  
These insights were derived through thematic analysis, coded and grouped using Microsoft Whiteboard as detailed in Appendix H. Microsoft Whiteboard was used to systematically group themes. The process involved several steps: familiarising with the data through a thorough review, assigning concise keywords to recurring patterns during initial coding, and grouping related codes into overarching themes, such as accessibility, efficiency and usability issues. These themes were then reviewed and refined to ensure clarity and comprehensive coverage of the data. Finally, the themes were linked to staff quotes and keywords to provide structured insights into EMR benefits and challenges. This systematic approach ensured consistency and an evidence-based understanding of staff perspectives.  
Table 4.2 Presents a collection of quotes from staff interviews, highlighting various benefits associated with the implementation and use of the EMR.
	
Participant Job Role
	
Theme
	
Staff Quote
	Thematic analysis keywords

	
Participant 10003 Antenatal clinic lead midwife
	

1
	“… . I really like the fact that when we upload the results onto the system, the women get the results instantly so they don't have to wait for their next appointment to be told and it's significantly reduced the volume of phone calls that we get from people who are worried about their results because they check their app quite regularly. I really enjoy the leaflet function as well and being able to signpost people to resources, for me it's overwhelmingly easier”. 
	

Information accessibility

	
Participant 10011 Specialist midwife
	

1
	“…the system has revolutionised my life. I just use it so much. Even to liaise with other health boards that are on the same electronic system. People that appear I can check if they are on the system. I wouldn't have been able to have done that previously. The lady would have just gone off with her paper notes or she would have arrived to us and not told us she was under social services and we would have just had to hope that we found it out. But now it's there. It's just there in the flags and it's on there for the other health boards”. 
	
Cross-organisational collaboration

	Participant 10001 Labour ward midwife
	
2
	“…definitely more efficient. I think it's quicker. It's more convenient as a lot of the input is the tick boxes and then you've got the option to add your own additional notes in there as well”.          
	
More efficient

	
Participant 10012 Labour ward midwife
	
2
	“…I just really like the ease of it. I think the post birth smart form is really easy. I think just going through and filling in all of it for baby and mum, I just feel that's so convenient. I think with paper you're flicking through different areas. You've got to get an observation chart for the baby, you've got to get the VTE assessment form, you've got to get it all and flick through and find them, whereas now they are just literally there”.  
	

Time-saving

	
Participant 10015 Specialist midwife
	

3
	“…there are certain things that perhaps you wouldn't have written in handheld records and people would have had to go on CWS to read and you can only see that if you've got time. I think in that way it's improved communication in terms of antenatal care planning and being able to see what involvements women have had”. 
	
Transparency of service involvement

	Participant 10003 Antenatal clinic lead midwife
	
3
	“…I really like its ability to communicate with women and you know that the only person accessing that message is the person it was intended for, so I find that quite reassuring”.
	
One person access

	
Participant 10010 neonatologist
	

3
	“…I think the electronic record has been a huge benefit. There's no paper record gone missing. Most of the time we had issues where the baby's notes were missing or lost. And then we would have to create new ones and start writing out all the blood results from scratch and try to figure out what has happened to the baby and have no idea”. 
	
Missing/ lost notes

	

Participant 10005 Health advisor
	

4
	“… I see regular CO readings recorded at 1ppm when a person is a 20 a day smoker, it will flag to me that maybe someone is not doing the CO readings properly. I'll address it and just ask, can you show me how you're doing your CO readings? If they're not doing it right, I'll show them how to do it and then that affects the changes and often the readings go up. We then see proper carbon monoxide readings compared to maybe one that's not being done right. That could be due to training, it could be due to confidence. The EMR helps me to see if there is anything that goes amiss or not”. 
	

Audit to
offer training

	
Participant 10002 Specialist midwife
	
4
	“… Previously when we were using the old system, midwives did their height and weight at their first initial contact and sometimes that wasn't accurate because it was an estimation. Now since the system has come in, the first time a woman has their height and weight done, is at their first hospital appointment, so there's more accuracy. Previously we thought 32% of our pregnant population had a BMI of 30 and above, however we have now found that it is actually around 49 to 50% of our pregnant population. That's been very, very beneficial and helped us put a business case together so we could get a weight management service back within Aneurin Bevan maternity services. We have now secured the service, with indefinite funding, so we don't have to reapply for funding”.
	

Service reinstated

	Participant 10003 Antenatal clinic lead midwife
	
4
	“…I think it makes it a lot more seamless for the patient. Patients don't have to keep retelling their story, and I think that's really important thing for women, they don't want to have to keep retelling their story, particularly if there is tragedy in their story”. 
	
Repeating stories

	

Participant 10014 Labour ward co-ordinator
	

5
	“…it's just much easier to have that central place to go to find all that information. You might have a safety alert on a Group B strep patient that you can put on and it's immediately visible in the bottom banner, so things are less likely to get missed. It's easier to see the appointments, rather than having to scroll through reams and reams of paper, you can immediately understand the patient journey. The most up to date plan of care is immediately visible to you and I think the fact that it prompts you to do things, for example, risk assessments that may otherwise get missed. In terms of SBAR handovers, because that can be regularly updated through the shift as well, your handovers are less likely to miss important information”.
	

Central place for information

	Participant 10004 Consultant Anaesthetist
	
5
	“…The other good thing, is the E referrals. I think that makes the referral process a bit more transparent and easier to see when the referral has actually been made. I think that's an improvement if you look up a woman, your able to see whether or not she's been referred, on paper that's difficult to tell”.
	
Transparent and easier

	Participant 10011 Specialist midwife
	5
	“…I personally think the communication's better because documents are now pulled across to CWS, which they didn't have that before”.         
	Sharing information

	
Participant 1001 Specialist midwife
	
6
	“…the documentation has seen an improvement because the questions are set there for the midwives and they are speaking off the same script. So, they're all asking the same questions and I think that's why we've had an increase in domestic abuse disclosures. The FGM’s have definitely gone up because before, when on paper midwives just skirted over those questions. But now they've got to ask the questions because they're mandated”.      
	
Documentation improved

	
Participant 10009 Community midwife
	

6
	“…the fact we can read what our colleagues have written, you can read the handwriting, that's a big plus. But because it triggers you to answer so many questions, I think we're covering more bases now than what we were before. I think before people had a way of doing things and they were quite quick and they were just writing what they felt pertinent.  But now if you follow it properly, you do have to ask those questions, so you're covering everything”. 
	
Legible writing, more questions

	

Participant 10002 Specialist Midwife
	

6
	“…the safeguarding midwife would most probably say this as well, is that we can access if women have been to appointments. From a safeguarding aspect it's fantastic that we can see that. I think from a safeguarding aspect, we would be at risk to go back to paper notes. I think that the system is evidence that midwives are having conversations about various things; if they feel safe, smoking, vaccinations, I don't think midwives would have even documented those conversations in the paper notes. They may have had the conversation in the beginning when they initially book the woman but I don't think we'd be able to get the information that we need now if we went back to paper notes”.  

	

Enhanced record keeping

	Participant 10003 Antenatal clinic lead midwife
	
6
	“…it's really helpful, particularly when you're reviewing notes. In my previous role, you could see where people had amended records and what they'd amended them to and when they had amended them, which I think is really important.
I think that's really beneficial when you're doing investigations into things and the final thing that I really like about it is we you can trace individual user activity on the system”. 
	
Traceability of individual user activity

	Participant 10008 Sonographer Midwife
	
6
	“…we're all doing the same thing with the red dots or the red crosses. Before some people could have done a big cross or a big dot to make the growth appear normal on a paper chart, but really it might not be fine if you did a smaller cross. The electronic chart loses that inter-operator error or difference, that's nice and positive".
	
Loss of inter-operator error

	Participant 10014 Labour ward coordinator
	
6
	“…I think generally it's been a good thing for accuracy. For example, if you were trying to put in a blood loss and you'd put on an extra 0 when it was abnormal, it would flag that up to you, so you're less likely to put in that false information. I think it's been good for accuracy”. 
	
Data validation



Table 4.3 Presents a collection of quotes from staff interviews, highlighting various challenges associated with the implementation and use of the EMR.
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Participant Job Role
	
Theme
	
Staff Quote
	Thematic analysis keywords

	Participant 10016 Consultant obstetrician
	1
	“…the fact that it doesn't link in with your blood results and things, it relies on transcription which builds in human error”.
	Does not link blood results

	
Participant 10009 Community Midwife
	
1
	“… I really like it when it doesn't keep crashing, today it has crashed I don't know how many times with so many error messages and I had the same problem with it yesterday. It just suddenly shuts down and you lose everything that you've just inputted and you've got to go back and input it all back in again”.
	
Crashing/ error messages

	
Participant 10016 Consultant Obstetrician
	

2
	“…I think it slowed me down a bit in some ways. I find the system quite difficult to navigate quickly. The information is on there, but it's difficult sometimes to find it, sometimes its hidden beneath kind of layers of things. I think day-to-day it probably has slowed me down a bit”.
	
Slowed down

	

Participant 10021 Theatre nurse
	


2
	“…it takes up a little bit more time because I still have to complete the theatre ORMIS record, so I've got to duplicate in two systems. It takes up an extra 10 minutes of time at the end of every theatre case, which because of the acuity, very often I'm going back-to-back and I have to leave them stacked and wait and then try to remember.  I would say before the EMR was introduced I was tied up in theatre after the patient had left probably on average between 12 and 15 minutes. Now, after the patient's gone into recovery, I'm there for probably 20 to 25 minutes”.

	

Duplication

	
Participant 10006 labour ward midwife
	

2
	“…we're not using the system in HDU, which is challenging because it’s more time consuming, now we're more used to the computer and the digital way of doing things. I feel like maybe there's more room for error because you know when you have got your digital notes in front of you and it's very clear, you've got your name, your date of birth, all those kinds of identifying features, maybe your less likely to make an error with the digital notes, because with the paper notes you might pick up the wrong booklet and start scribbling away”.
	

Mixed economy of paper & digital

	
Participant 10004 Consultant Anaesthetist
	

3
	“…I still worry about stuff being missed, like an important consultation not being highlighted sufficiently. I haven't come across an actual time that something's been a problem, but I do worry about that and I know some of my colleagues do, which is perhaps why we still rely on CWS as a kind of backstop”.
	
Important consultants not highlighted

	

Participant 10002 Specialist Midwife
	

4
	“…the RSV vaccination was not an option until the 17th of September. Before the 1st of September, midwives were having conversations with women about this new vaccine that was coming out, but we were unable to record that in the system, even though the midwives were actually having those conversations, so we missed a little bit of data on that”.

	
Unable to record/missing data

	
Participant 10014 Labour ward coordinator
	

4
	“…we can't quickly implement quality improvement because we are very reliant on the suppliers, such as the recent changes with MEWS and NEWTT2. I think that could have patient safety implications that we are delayed from implementing quality improvement work based on how receptive the supplier is and how quickly they're able to input those changes into the system”.
	
Unable to quickly implement quality improvement

	Participant 1003 Antenatal clinic lead
	
5
	“…we spend an awful lot of time uploading documents and downloading transfer of care documents, attaching them to emails, sending them to local fetal Medicine departments in another health board”.  
	Sending to departments/ other health boards

	
Participant 10011 Specialist Midwife
	
5
	“…they feel they can't see the record, so they just keep pinging me emails all the time because they can't see the record, they only want to see the record when I am off. The health visitors initially were not happy, but I think it's more that the service is not accessing the information that has been made digitally available to them”.      
                                                           
	

Access to information

	
Participant 10012 Labour ward Midwife
	
6
	“…the only time I find it a hindrance is, when I'm providing care in labour, during the second stage I didn't want to keep going back to the computer and typing in my 5-minute fetal heart rates, because you don't want to leave the woman and you don't want to seem like you're just on the computer. Whereas on paper I could have easily very quickly to the side just written the fetal heart rate. I feel if I was just writing it quickly on paper, I could go back to it because now I have to walk over to the computer and type. I just don't like that perception. But then that means, I've not documented for maybe an hour or more, and then I've got to catch up on all of that afterwards. That's probably the only part where I find it to be a little bit of a hindrance, but you can't help that because it is a computer system at the end of the day, so you're always going to need the computer”.
	
Hindrance to care

	
Participant 10013
Birth centre midwife
	

6
	“…in most of the rooms our computers are facing the wall, so if you are then putting things through the computer, you are turning your back to the women and the family so that can be a little bit difficult. Again, with a pool birth, if you are assisting in the pool, you have to dry your hands, which was the same like paper, like writing, it’s the same as that, but it's just that your back is towards the lady”.
	
Turning back to patient

	

Participant 10021 Theatre Nurse
	

6
	“…For us in theatre, I feel it's been negative because the midwife is very focused on filling in her record. I feel that sometimes the woman gets a bit abandoned. Obviously, I'm scrubbed so it very much depends on the ODP, particularly when they're sitting for a spinal. I just think that must be so scary for the woman and I feel they get abandoned because the notes take priority. I totally understand that you want to get your times, you want to get all that down but they use the computer on wheels so they are stood quite a distance away from the woman, so there's no patient support and that I feel is a little bit detrimental”. 
	

Negative/ focus on EMR

	
Participant 10014 Labour ward co-ordinator
	
7
	“…there have been issues around people entering in the wrong documentation, so they would come to me as a band 7 to ask, can you delete this and that's registered staff and healthcare support workers who've done observations linked to the wrong patient you know, I guess that's not a digital system issue that's a process issue amongst staff”. 
	
Wrong record data entry

	

Participant 10015 Specialist Midwife
	

7
	“…you don't always get that clinical decision making at the time that the decision was made. I've noticed in the last six months it has improved, but doctors would come in later and give their clinical decision making, but it wouldn't link with the time frame of things happening, which is a bit difficult when you're trying to work out somebody's clinical narrative with them. Consultant records, there is a really big difference between who documents what, how and when. The qualitative nature of that information is so different. There are some records that will say, gravida, parity, how many weeks and when they will see them again, they'll put in what the medication is, how they've been and that’s just helpful, in terms of not having to look back. I think that's more based on individual clinicians rather than the system”.
	

Delay in timings



[bookmark: _Toc196083352]4.2 Quantitative analysis of semi-structured interview results

Comments on functionality, user interface and other aspects were recorded. Interviews and surveys were analysed separately for thorough evaluation (Vogt, 2008). Feedback-guided recommendations for feature updates, design improvements and additional training. Findings were shared with clinicians to demonstrate that their input was valued and used to enhance system efficiency  (Ebnehoseini et al., 2018; Bove et al., 2021). 
Semi-structured interviews (Table 4.4) highlighted key EMR benefits, including improved information access (77.78%) and better communication (72.22%). Users noted enhanced documentation quality due to in-depth EMR questions (61.11%) and improved workflow efficiency (50%). However, most found typing slower than writing and adapting to new workflows time-consuming (77.78%). Dual data recording due to limited integration posed challenges (44.44%), and inconsistent note use made finding information harder (38.89%). Barriers included being the only Welsh health board using an EMR, fragmented care pathways and difficulty in sharing information with departments lacking EMR access (38.89%). Practical challenges included poorly positioned labour room computers and concerns about missed details during early implementation weeks (38.89%). 

Table 4.4: Distribution of the highest frequency subthemes from 18 semi-structured interviews for reasons why health professionals like EMR components, perceived challenges of the EMR and suggestions for improvement.
	
Themes
	Frequency
(# participant)
	Percent (%)

	Reasons why health professionals like the EMR components (#18)
	Improved access to information: all in one place 


	Efficiency: Seamless workflow

	Improved security of patient data: digital records are more
secure than paper notes, which would go missing

	Facilitates provision of quality care: through the use of 
audit, better access to information for both women and 
clinician, system alerts and highlighted risk factors 

	Improved communication due to improved access to 
patient information

	Improved documentation quality: more in-depth, concise 
information compared to all Wales paper notes due to 
templated forms and drop-down answers 

	Improved documentation accuracy: filed in chronological order, 
which assists in timeline accuracy



	
14

           9

4

6


13

11


4
	
77.78

50

22.22

33.33


72.22

61.11


22.22

	Perceived challenges of the EMR
	Dual recording of data in multiple systems for different services in the absence of integration 

	Takes more time to adapt to the change in workflow. It currently takes more time to type than to write on paper 

	Inconsistency in notes makes it challenging to find information

	Challenges in timely adaptation: third-party dependence, functionality gaps, data accuracy and patient safety risks.

	Barriers to seamless care: single health board use, duplication across systems and fragmented care pathways and information sharing

	Barriers to patient-centred care: impact of system learning

	Challenge to balance digital efficiency with the value of narrative in records to preserve documentation quality 

	Challenge in documentation accuracy: human errors and chronological discrepancies in digital records



	
8

14

7
2

7

7

5

8
	
44.44

77.78

38.89
11.11

38.89

38.89

27.78

44.44

	Suggestions for improvement of the EMR by themes
	Integration with further systems: blood & microbiology results, immunisation service, radiology results, appointment system, theatre system, CWS documentation.

	
Improve EMR functions

	
Provide adequate equipment

	
Pan Wales EMR to enable seamless care



	

11

9

3

4
	

61.11

50

16.67

22.22









[bookmark: _Toc196083353]4.2.1 Suggestions for system improvement of the EMR

Table 4.5 summarises suggested EMR improvements from participants, detailing requested changes and the percentage of users supporting each. 

Table 4.5 Identified system improvements to enhance EMR functionality, with detailed descriptions. 
	Suggested improvement
(#18 participants)
	% of users requesting change

	Enable users to open notes and review records simultaneously
	11.11%

	Separate management plans from consultation information
	11.11%

	Remove the antenatal timeline from postnatal notes for clarity
	11.11%

	Streamline mental health questions to include an option of no concerns, assigning a score of 0.
	5.56%

	Update the list of wound dressings to avoid free text entry
	5.56%

	To redefine certain conditions as neurodiversity rather than learning difficulties
	11.11%

	Add a feature to flag important consultations with colour coding to distinguish them from routine checks to improve accessibility and prioritisation. 
	11.11%



[bookmark: _Toc196083354]4.2.2 System Training

Health professionals experienced varied EMR training formats (Fig 4.1) with effectiveness impacted by several challenges. Some participants (38.89%) felt overwhelmed by the volume of information, while 5.56% requested more extensive and structured training. Mixing professionals from various clinical areas in sessions caused confusion rather than clarity (11.11%). Training led by non-clinicians lacked insight into clinical workflows (8%). Scenario-based training tailored to real-life situations (27.78%) was seen as more effective in building competence.  
During implementation, 33.33% valued on-the-job support for problem-solving, while 61.11% relied on colleagues for assistance. Despite initial training, 44.44% found hands-on essential for learning. Navigation training helped familiarise users with the system's layout (27.78%), and practice with test patients (16.67%) provided a safe way to explore the system. 


Figure 4.1 Nature of training received by interviewed participants
[bookmark: _Toc196083355]4.3 Comparative Audit of Best Practice Variables (BPVs) Completeness: Paper handheld record vs. Electronic Maternity Records

Of the 50 records audited, no PHR or EMR had a complete dataset of best practice variables. The only BPV that did not have any data recorded in the specific data field or written in the PHR was mental health/ wellbeing immediately post birth (Fig 4.2). 

[image: ]
Figure 4.2 Frequency distribution chart- Comparison of data completeness between PHR and EMR.
The EMR showed notable improvements in data completeness compared to the PHR (Figure 4.3). Improvements included weight at 36 weeks (28%), smoking status and cigarettes at 36 weeks (60%) and post-birth (64%), Carbon Monoxide at booking (44%) and at 36 weeks (60%), and alcohol intake at 36 weeks (48%) and post-birth (80%). The PHR audit revealed that 36-week weight was often not recorded in the designated space, complicating compliance checks. 
Alcohol intake and substance misuse at booking reached 100% compliance (vs. 96% on paper). Mental health at booking and smoking status remained at 100%, while mental health at 36 weeks improved by 32% compared to the PHR. 
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Figure 4.3 Increase of compliance (%) of recording BPV since using the EMR.
The comparison between PHR and EMR reveals stark differences in data completeness for documenting domestic violence. Of 25 paper records, 167 entries lacked data for the routine enquiry (RE1) question (Figure 4.4), leaving uncertainty about whether women attended appointments alone. In contrast, EMRs had complete entries, accounting for all appointments. Paper records showed 81 instances of women attending alone, with the RE1 question only asked 58 times (71.6% compliance) and 23 missed opportunities. EMRs recorded 25 women attending 195 appointments alone, with RE1 asked every time, achieving 100% compliance. 

[image: ]
Figure 4.4 Compliance of recording domestic violence during an antenatal appointment.

[bookmark: _Toc196083356]4.4 Quantitative analysis from Staff survey results

Staff survey results highlighted satisfaction and perceived EMR usefulness. Most respondents were aged 35-44 (37%), worked in hospital settings (75%) and were midwives (62.2%), followed by health care support workers (10.1%). Half were band 6 staff, with 29% having over 20 years of experience. Most (84%) lacked prior EMR experience, while 78% had received navigation training (Table 4.6). 

Table 4.6: Demographic and professional characteristics of respondents (Number = 119).
	Variables
	Frequency
	Percentage

	Age
18-24
25-34
35-44
45-54
55-64
>65

Work setting
Hospital
Community

Job role
Administrative
Anaesthetist
HCSW
Health advisor
Midwife
Neonatal nurse
Neonatologist
Obstetrician
Diabetes Nurse
Theatre Nurse
Theatre Practitioner

Grade
Band 2
Band 3
Band 5
Band 6
Band 7
Band 8
Consultant
Registrar




Years of experience
<12 months
1-2 years
3-5 years
6-10 years
11-15 years
16-20 years
>20 years

Previous experience of using EMR

Yes
No

Received system navigation training

Yes
No
	
7
16
44
26
22
4


89
30


3
3
12
2
74
9
2
11
1
1
1


11
3
8
60
18
3
12
4




6
9
19
17
19
15
34





19
100




93
26
	
5.9%
13.4%
37%
21.8%
18.5%
3.4%


75%
25%


2.5%
2.5%
10.1%
1.7%
62.2%
7.7%
1.7%
9.2%
0.8%
0.8%
0.8%


9%
3%
7%
50%
15%
3%
10%
3%




5%
8%
16%
14%
16%
13%
29%





16%
84%




78%
22%



[bookmark: _Toc196083357]4.4.1 System Training: Quantitative Analysis

22% of respondents did not receive system navigation training before EMR implementation (Fig 4.5). Of the 78% of respondents who received training, 39% attended classroom sessions (Figure 4.6). The training had a 2.67 average satisfaction rating, with 6% rating it excellent, 21% poor and 28% expressing satisfaction. 
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Figure 4.5 Reason for those that did not receive training (Number 26).
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Figure 4.6 Training method for staff who received training (Number 93).



[bookmark: _Toc196083358]4.4.2. System Training: Qualitative Analysis

Survey participants shared comments on training, which were analysed to identify themes and satisfaction using thematic analysis (Braun and Clarke, 2006).  Training effectiveness focused on participant numbers, methods, and satisfaction levels. 
Analysis showed 20% highlighted time and scheduling issues (Table 4.7), including lack of learning time (1%), insufficient floor walker support (3%), difficulties attending training during shifts (5%) and need for longer sessions (11%). Training format was emphasised by 50%; 20% suggested hands-on or scenario-based methods. Community users faced challenges training on unfamiliar devices (18%). E-learning was proposed by 1%, while 9% found on-the-job training unhelpful. Non-clinician trainers were criticised by 8% for their limited understanding of maternity workflows.
Training quality feedback included overwhelming content (4%), early training affecting retention (3%) and inadequate preparation for implementation (1%). Multidisciplinary sessions hindered learning for 5%, shifting focus away from EMR workflows relevant to their area of practice. Meanwhile, 7% found the approach effective, improving learning once practising, and 3% felt supported throughout. Overall, 8% described training positively.
Table 4.7 Themes identified from comments left in relation to training experience (# participants 76)
	Theme
	Frequency
	Percentage

	Time &scheduling issues
Training format & method 
Training quality & content 
Challenge with multidisciplinary training environments 
Effective learning methods
Support & encouragement 
Positive training experience 
	15
38
6
4

5
2
6
	20%
50%
8%
5%

7%
3%
8%



[bookmark: _Toc196083359]4.4.3 Assessing Satisfaction and Preferences: Staff Perspectives on EMR Transition and Acceptance 

Before EMR implementation, 52% of users identified as detractors, showing resistance and negativity toward the change (Figure 4.7). Meanwhile, 28.5% were neutral passives and 19.5% were promoters, expressing enthusiasm. This data underscores the challenge of achieving acceptance and enthusiasm before the system's introduction. 

[image: ]
Figure 4.7: Prior to implementing the EMR majority of users perceived themselves to be detractors about the change and were unmotivated (#119 respondents).

EMR satisfaction was measured using a 0-10 recommendation scale, with mixed results (Figure 4.8). When asked about preferences for working in an EMR-based organisation, 20.2% strongly agreed, 34.5% agreed, 29.4% neutral, 11.8% disagreed, and 4.2% strongly disagreed. Over the past year, 75% reported increased acceptance, 15% noted no improvement, and 10% of respondents expressed uncertainty with ‘maybe’.

[image: ]
Figure 4.8: Recommendation scale for other health boards in Wales to make the transition to an EMR (#119 respondents).

[bookmark: _Toc196083360]4.4.4 Comparative evaluation of EMR adoption: Satisfaction, Motivation, Efficiency Across Hospital and Community Settings  

Community and hospital EMR ratings showed clear differences (Table 4.8).  Hospital staff rated the system higher, with a mean of 3.34 vs. 3.06 in the community. The hospital median and mode were 4, while the community median was 3 and the mode was 2. Both groups shared a standard deviation of 0.92,  indicating similar variability.  
System efficiency ratings were higher in hospitals (mean 3.31 vs. 2.86), with consistent standard deviation (0.93) and range across both. Equipment ratings favoured hospitals (mean 3.18 vs. 2.24), though both had a median and mode of 3. Hospitals had slightly more variation (SD 1.1 vs 1.06) and a broader range of 4 vs 3. 
Network coverage showed the largest gap, with hospitals scoring higher (mean 3.43 vs. 2.62). Median and mode were 4 for hospitals, median 3 for community, and mode 2, while variability was slightly higher in hospitals (SD 1.0 vs. 0.97). Despite overall higher hospital satisfaction, both groups showed clustered ratings with low standard deviations.  
Table 4.8 Key descriptive statistics between hospital and community staff
	Satisfaction level for overall quality of the system


Mean
Median
Mode
Standard deviation
Range
	Community
#30
	Hospital
#89

	
	
3.06
3
2
0.92
4
	
3.34
4
4
0.92
4

	Satisfaction level with the overall efficiency of the system
Mean
Median
Mode
Standard deviation
Range
	

2.86
3
3
0.93
4
	

3.31
4
4
0.93
4

	Satisfaction level with equipment
Mean
Median
Mode
Standard deviation
Range
	
2.24
3
3
1.06
3
	
3.18
3
3
1.1
4

	Satisfaction level with Network/ WIFI/ Internet coverage
Mean
Median
Mode
Standard deviation
Range
	

2.62
3
2
0.97
4
	

3.43
4
4
1.0
4


[bookmark: _Toc196083361]
4.4.5 Evaluating the Efficiency and Features of the EMR: Benefits, Challenges and Suggestions for Improvement

User satisfaction survey results were analysed using quantitative and qualitative methods. The Likert scale (1=very poor; 5=excellent) evaluated system efficiency, including ease of use, time saved, information access, and task efficiency. Satisfaction with reminders, alerts, mandated fields and audit reports was also assessed. 
EMR efficiency (Figure 4.9) had mixed responses, especially regarding ease of use and functionality. Most agreed that the EMR offers a single, 24/7 accessible record and that mandated fields are valuable. Regarding ease of use, 9 respondents strongly agreed, 58 agreed, 23 were neutral, 20 disagreed, and 9 strongly disagreed, showing varied opinions. A majority found the EMR more efficient than paper (65), with 67 noting reduced administrative time. Features like reminders, prompts, and alerts aided decision making and risk reduction, though satisfaction varied. Opinions on equipment availability were divided, with concerns about variety and quantity. Time saving during audits and the system’s impact on MDT working also received mixed feedback. 


Figure 4.9 Respondents perceptions regarding the efficiency of the EMR (119 responses).
Among respondents, 64% appreciated specific EMR features, with 66 providing feedback (Figure 4.10). Top-rated features included the unified record (14), prompts, alerts, mandatory fields and referrals (10). Live or remote (8), auditing (7), pregnancy overview page (5), the growth chart (4) and auto population of data (3) were also highlighted. Less commonly mentioned features included the patient portal, induction of labour pathway, Partogram and the keyword search. 
 

Figure 4.10 Funnel chart of favourable features perceived by respondents (66 responses)

Key EMR benefits (Table 4.9) included improved information access (40.54%), efficiency and workflow (17.56%), better data security (17.56%), audits and alerts supporting quality care (12.16%) and improved communication via easier patient information access (9.46%). 
Challenges involved adapting to digital workflows (22.22%), dual recording across systems (7.41%), inconsistent notes hindering retrieval (17.28%), hardware incompatibility (24.69%) and system downtime or infrastructure issues (23.46%).
Improvement suggestions focused on integrating additional systems like blood results and radiology (37.5%), enhancing functionality (26.56%), providing adequate equipment (18.75%) and refining the user interface (15.63%). 

Table 4.9: Distribution of the highest frequency subthemes from staff survey for reasons why health professionals like EMR components, perceived challenges of the EMR and suggestions for its improvement.
	Themes
	Frequency

	Percent (%)

	Reasons why health professionals like the EMR components (74 responses)
	Improved access to information: information all in one 
place 

	
Efficiency: Seamless workflow

	Improved security of patient data: digital records more
secure than paper notes which would go missing

	Facilitates provision of quality care: through the use of 
audit, better access to information for both women and 
clinician, system alerts and highlighted risk factors 

	Improved communication due to improved access to 
patient information

	 
Auditing quicker and more reliable

	Improved documentation accuracy: filed in chronological 
order which assists in timeline accuracy

	
Facilitates continuity of care with other EMR sites

	
Legibility of records



	

30

13

13


9


4

7

5

3

8
	

40.54

17.56

17.57


12.16


5.41

9.46

6.76

4.05

10.81

	Perceived challenges of the EMR (81 responses)
	Dual recording of data in multiple systems for different services in the absence of integration 

	Takes more time to adapt to the change in workflow. It currently takes more time to type than write on paper 

	Inconsistency in notes makes it challenging to find information

	Barriers to seamless care: single health board use, duplication across systems and fragmented care pathways and information sharing

	Barriers to patient-centred care: impact of system learning

	Challenge to balance digital efficiency with the value of narrative in records to preserve documentation quality 

	Challenge in documentation accuracy: human errors and chronological discrepancies in digital records

	
Information accessibility during system downtime/ infrastructure concerns

	
Hardware: access and incompatibility 



	
6

18

14

1

5

1

9

19

20
	
7.41

22.22

17.28

1.23

6.17

1.23

11.11

23.46

24.69

	Suggestions for improvement of the EMR by themes (64 responses)
	Integration with further systems: blood & microbiology results, immunisation service, radiology results, appointment system, theatre system, CWS documentation.

	
Improve EMR functions

	
Provide adequate equipment

	
Improve user interface design 



	


24

17

12

10
	


37.5

26.56

18.75

15.63



66% of respondents supported integrating the EMR with other health board systems (Figure 4.11). Top priorities included the laboratory system for blood results (56%), radiology (15%) and the Patient Administration System (PAS) (13%). 


Figure 4.11: System integration requirements based on perception of 78 respondents.

[bookmark: _Toc196083362]

Chapter 5: Discussion 

[bookmark: _Toc196083363]5.1 Introduction

The transition from paper-based records to an EMR marks a significant transformation in maternity care at ABUHB. Perceptions and experiences identified relating to the implementation of the EMR amongst health care professionals working in ABUHB encompassed their perceived benefits, notable challenges and strategies for improvement and sustainable use. These insights offer a comprehensive understanding of the multifaceted impact of EMRs on maternity care.
The evaluation of staff perspectives on the transition to EMR revealed initial resistance, followed by gradual acceptance. Post-implementation satisfaction varied, with over half favouring EMR over paper records. These results align with Alsohime et al’s (2019) findings, which similarly highlighted diverse satisfaction levels among clinicians. Encouragingly, 75% reported improved acceptance after 12 months. These findings highlight the need for ongoing support, targeted training, and clear communication to address concerns to improve long-term acceptance.
The semi-structured interviews offered important perspectives from health professionals across diverse professional backgrounds, revealing six key themes: improved access to patient information, enhanced efficiency, strengthened data security, facilitation of quality care, better communication and collaboration, and higher documentation quality and accuracy. Meanwhile, the staff survey provided valuable insights into user demographics, satisfaction and the perceived usefulness of the EMR. 
Despite the perceived benefits, the transition to and use of the EMR introduced challenges, both technological and operational. Technological issues, such as the increased time required for electronic documentation and risk of user errors, were frequently cited and support Graetz et al’s (2014) findings, which were attributed to staff’s resistance to change and delay in user adoption of the EMR (Graetz et al., 2014). These challenges were perceived to impact workflow efficiency and data reliability. Moreover, broader concerns regarding system functionality and dependencies emerged, highlighting barriers to seamless care delivery and patient-centred care. Some health professionals noted difficulties in maintaining the expected standards of documentation quality and accuracy, which can undermine the intended advantages of EMRs. 
The comparative evaluation highlighted differences in EMR satisfaction levels between hospital and community settings. Hospital staff reported higher satisfaction levels for system quality, efficiency, network access and equipment, compared to their community counterparts, who showed greater variability in responses, indicating inconsistent satisfaction, which is a consistent with Hawley, Janamian et al (2014) findings, whereby community-based clinicians such as midwives have inconsistent views with both PHR and EMRs. These results suggest that hospitals benefit from superior infrastructure and resources, while community users encounter obstacles such as inadequate equipment and connectivity. Addressing these disparities through improved hardware and network upgrades can foster equitable EMR functionality and enhance user satisfaction across both environments.  
[bookmark: _Toc196083364]
5.2 Training

The majority of users were new to using the EMR but had received navigation training. However, 38.89% of those interviewed found these sessions overwhelming, with only a minority voicing a desire for more structured and extensive training. Mixing professionals from different areas proved confusing, and training led by non-clinicians lacked practical relevance, highlighting the need for tailored training to accommodate varying levels of expertise. Scenario-based training, reflecting real-life situations, was seen as more effective for building confidence. On-the-job support during implementation and seeking advice from colleagues played a significant role in overcoming challenges. However, many participants felt that genuine learning occurred only through active system use. 
Those who did not receive system training noted that time and scheduling issues were the main contributing factors, which resulted in limited learning time and difficulties with shift release. Community users faced issues using different devices during training than those that were to be used in practice.  Addressing tailored formats, adequate timing, and relevant training content will enhance adoption. 
[bookmark: _Toc196083365]
5.3 Access to patient information

Health professionals uniformly praised the EMR for significantly improving access to patient information, offering real-time viewing and remote access. This unified system was perceived to overcome the time constraints inherent to the PHR, enhancing efficiency and supporting informed clinical decision making, consistent with evidence-based advantages of streamlined information access and easier event tracking (Hawley et al., 2017; Scantlebury et al., 2017; Alsohime et al., 2019). Midwives emphasised their positive impact on patient care, noting the simplified review of patient histories and the efficient sharing of safeguarding alerts, a particular advantage highlighted by specialist midwives, eliminating reliance on patient-provided details and minimising delays, ultimately streamlining processes and enhancing patient care outcomes.  The app’s ability to directly share information with women, such as publishing blood results, was seen as expediting communication and reducing phone inquiries, thereby improving accessibility and care delivery, a benefit highlighted in a systematic literature review comparing the PHR to EMRs (Hawley, Janamian, et al., 2014).  

[bookmark: _Toc196083366]5.4 Efficiency 

Midwives emphasised that the EMR significantly enhanced efficiency through streamlined processes. Once learned, the system is quick and easy to use, requiring only one post-birth form, which reduces duplication and administrative effort compared to paper records. It’s tick-box format and elimination of the need to locate forms further saves time, while reducing the burden of scanning and uploading documents contributes to a seamless workflow, leading to improved overall efficiency.  Moreover, instant access to patient information has minimised the need for phone calls and emails, contributing to seamless operations and expedited care coordination. 
The transition to the EMR has introduced notable time-related challenges due to workflow and technological issues. Staff reported difficulties adapting to new workflows, particularly those unfamiliar with the system or balancing documentation with patient interactions. Adjusting to the EMR was gradual, with typing notes often taking longer than writing, especially for those multitasking during interactions with women and families. Comprehensive questions, while thorough, extend documentation time, limiting patient throughput and shifting focus away from clinical care, also noted by Brady et al (2024). 
Duplication of records across multiple systems and the coexistence of paper and digital systems increased inefficiencies, and users experienced time pressures on consultations, reinforcing findings of similar studies  (Dalton et al., 2014; Hawley et al., 2017). Respondents working on the labour ward expressed their concerns about the coexistence of paper and digital records, particularly for areas like high dependency care (HDU), introducing a fragmented record, increasing the risk of delays and potential errors as a result of incomplete use of the EMR. 
Functional limitations, like the inability to review prior documentation whilst completing an active form, disrupted workflows and hindered access to key information, whilst mandated fields slowed processes but ensured completeness.  The findings correspond with a systematic review, which revealed mixed experiences among hospital clinicians (Hawley, Janamian, et al., 2014). Some valued the EMR  for quick access to patient information, while others found it cumbersome and time-consuming, especially for reviewing history (Hawley, Janamian, et al., 2014). 
Building on these workflow-related barriers, technological issues included system downtime, app malfunctions, limited integration between systems, and manual data entry risks. These technical problems result in user dissatisfaction and impact the ease and efficiency of use as evidenced by Meraji et al (2022), with system downtime, disrupting service delivery and patient care.  Community midwives face recurring iPad crashes and network issues, resulting in lost work and retrospective re-entry,  which affects care efficiency, highlighting the need for more efficient solutions.  Equipment shortages and dissatisfaction with hardware highlight the need for user-friendly solutions, as  hardware problems often hinder staff access and use of electronic systems, causing dissatisfaction (Nguyen, Bellucci and Nguyen, 2014; Attafuah et al., 2022). 
Inter-departmental integration gaps between the special care baby unit (SCBU) are hindered by the limited integration of systems, complicating processes such as the generation of NHS numbers for transferred babies, highlighted by labour ward midwives.  The use of multiple systems to record the same information for different services was also highlighted as a challenge by respondents, such as vaccination and smoking cessation programs, which require dual recording, increasing the risk of errors. The lack of integration with laboratory and screening results was deemed to further complicate data entry, raising concerns about the accuracy and safety of manually inputted results, with the limited linkage of systems exacerbating difficulties in sharing information across departments, including safeguarding, health visitors and GPs. 
[bookmark: _Toc196083367]
5.5 Data security 

The security benefits of the EMR were widely acknowledged, particularly by midwives who highlighted several key improvements in safeguarding patient data. Enhanced traceability allows monitoring access to patient records, improving confidentiality and allowing only authorised users access to sensitive information, which reassures users of the system’s security. Additionally, the EMR securely documents safeguarding concerns that could not be recorded in PHR, strengthening the integrity and confidentiality of the EMR. Unlike paper records, which can easily go missing, the EMR ensured better protection of sensitive information and maintained the integrity of maternity records, a benefit also noted by a neonatologist. These findings align with other post-implementation studies, which reported that electronic records improve quality control, transparency and better tracking of patient information and care processes (Nguyen, Bellucci and Nguyen, 2014; Brady et al., 2024). By addressing risks associated with missing records and enhancing emergency care, the EMR illustrates significant advancements in patient data security, aligning with the benefits cited in the literature (Hawley, Janamian, et al., 2014; Scantlebury et al., 2017). 
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5.6 Quality of care  

The EMR was consistently recognised as a critical tool for ensuring high-quality care, facilitating improved data capture, efficient auditing, and informed service planning, findings similarly reflected in Scantlebury et al’s (2017) qualitative study.  Professionals agreed that auditing is faster and more accurate, compared to paper records, enhancing the tracking of patient outcomes and identifying staff training needs to improve documentation accuracy. Accurate data also enabled targeted service delivery for smoking cessation programmes and the reinstatement of healthy weight management services in ABUHB. A specialist midwife noted that EMR data revealed a higher proportion of pregnant women with a BMI over 30 within ABUHB’s population, leading to the indefinite funding of a healthy weight management service. This demonstrates how improved case and work pattern data can generate financial benefits by enabling maternity units to budget more effectively (Scantlebury et al., 2017).  
Midwives, specialist midwives and an anaesthetist emphasised the app’s role in engaging women with their care by providing access to notes and evidence-based resources. Women no longer needed to repeat their stories in sensitive situations due to centrally stored information. Professionals praised features like templated forms for detailed documentation, prompts, alerts for improving safety, a search function and a pregnancy summary page for quick access and risk identification. SBAR handovers, clinical narratives, live Cardiotocography (CTG) viewing and labour assessment forms were perceived to further enhance safety by supporting timely actions and escalations, which strengthens evidence of the clinical benefits (Scantlebury et al., 2017).
System functionality and dependencies were perceived by users to create multiple barriers to the seamless use of the EMR, affecting efficiency, accuracy and patient care.  Reliance on third party providers who struggle to adapt swiftly to national changes was raised as a concern, due to it resulting in delays for system updates, which compromises data reporting and implementation of quality improvements that are crucial for patient safety.  Midwives expressed concerns over the practical demands of digital documentation, noting that it occasionally hindered patient care. Some users found that spending more time at the computer negatively affected the woman-clinician relationship. The inability to listen and type simultaneously was identified as a barrier to effective communication, disrupting the development of a woman’s story, an issue notably raised by medics and documented in other studies (Varpio et al., 2015; Scantlebury et al., 2017; Brady et al., 2024) . 
Recording notes in real time during water births was hindered by challenges like wet hands and poorly positioned computers in labour rooms, leading to retrospective documentation. This setup often requires midwives to turn their backs on women, raising concerns among midwives that this could appear disengaged or even rude, ultimately impacting the woman’s experience. These findings add to the limited body of evidence on patient-clinician interaction with electronic records (Hawley et al., 2017). Midwives prioritised the woman’s care and experience, noting that certain tasks, such as documenting the fetal heart during the second stage of labour, felt more intuitive and efficient on paper than in the EMR. Although this was not always reflected during theatre care, with a theatre nurse highlighting instances where midwives, preoccupied with EMR documentation, inadvertently left women unsupported during critical moments, such as during the administration of anaesthesia. 
In the early stages of implementation, 38.89% of participants expressed concerns over potential documentation lapses and the difficulties in balancing high-quality care with new workflows. These challenges of leaving the bedside to use the computer have been noted as a temporary issue in previous studies, with users becoming more efficient with the EMR and making concerted efforts to avoid negative impacts on patient interaction (Scantlebury et al., 2017; Al-Shammari, Jaafar and Elfeshawy, 2024). These findings highlight the necessity of integrating technology thoughtfully to align with the practical realities of clinical environments.  
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The EMR was noted to enhance communication and collaboration within and beyond maternity services. A specialist midwife asserted that communication with external agencies improved with the EMR, as more documents became accessible via the central document repository system CWS,  ensuring relevant information was readily available to those who need it. The ability to send referrals within the system was also viewed to further enhance communication and collaboration between services, streamlining information sharing, reducing administrative burdens, a consistent finding in the literature (Hawley, Janamian, et al., 2014). The centralisation of data was appreciated by all professional groups, due to its elimination of fragmented communication that ensured relevant stakeholders have ready access to patient information, supporting integrated care. Additionally, public health services directly accessed the maternity system to obtain necessary audit information, further reducing administrative tasks for specialist midwives. 
However, the lack of widespread digital adoption across all departments and health boards poses significant challenges to shared and interdepartmental care. Health professionals conveyed that being the only health board in Wales using the EMR creates difficulties in shared care situations, such as women who receive care across multiple sites, which still rely on paper records. Hawley et al (2017) highlighted that multiple providers requiring access to various aspects of information increased training and access demands. To ensure adequate information sharing, users duplicated information across various systems and paper records, like Radis and GROW, adding to the administrative burden, time constraints and risks of information loss, a source of dissatisfaction among clinicians due to data fragmentation (Hawley et al., 2017; Li et al., 2023). These challenges were also reflected in interdepartmental care, as key teams such as safeguarding, health visitors and the perinatal team experienced difficulties in accessing information and often relied on maternity staff to access and retrieve information for them. Specialist midwives, in particular, highlighted that the lack of digital adoption across all departments meant some staff, despite having access, did not make use of the systems available to them to retrieve patient data. Midwives pointed out that anaesthetists’  non-engagement with the EMR, leads to inconsistencies in processes and documentation, impacting care coordination.  Scantlebury et al (2017) similarly found that inadequate documentation, input errors and unfamiliarity with the system led some staff groups to continue using paper records (Scantlebury et al., 2017). Addressing this requires tailored training, ongoing support and opportunities for feedback to build confidence, encourage adoption and reduce reliance on paper. 
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5.8 Documentation quality and accuracy

Although the audit revealed that neither the PHR nor the EMR fully captured all BPVs, the EMR demonstrated notable improvements in data completeness. This addresses a key limitation of the PHR and contributes valuable insights to the limited body of research on data completeness in both PHR and EMR within maternity care.  Mental health and well-being immediately post birth were absent from both types of record, although recording at 36 weeks of gestation improved by 32% in the EMR. The EMR also showed improvements in data capture for other variables, including 36-week weight, smoking status at 36 weeks and post birth, Carbon Monoxide measurements at booking and 36 weeks and alcohol intake at 36 weeks and post birth. Both systems recorded booking appointment information, but the PHR often stored details in free-text areas, making retrieval difficult. this finding is similar to Hawley, Jackson et al, (2014), which found information in the PHR is often fragmented or missing due to information being selectively written in the provided spaces. In contrast, the EMR allowed structured data entry, enabling quicker and easier access to BPV information. These findings align with Hawley, Jackson et al. (2014) and highlight the EMR's role in enhancing data completeness and accessibility. This comparison highlights the EMR's ability to streamline documentation and improve adherence to antenatal care guidelines. However, ongoing efforts are required to ensure all necessary information is consistently recorded. 
The comparison also highlights significant differences in documenting domestic violence through routine enquiries (RE1), due to mandated fields, addressing the issue of missing data in paper notes. Among 25 paper records, 167 entries lacked data, making it unclear whether women attended their appointment alone or accompanied. In contrast, the EMR achieved complete data entry, capturing attendance for all appointments regardless of RE1 was asked or not. Paper records showed 81 instances where women attended alone, yet RE1 was asked only 58 times, resulting in 23 missed opportunities. Meanwhile, EMR recorded 25 women attending 195 appointments with RE1 addressed in every instance. Data completeness was identified as a theme during the semi-structured interviews, with a specialist midwife reporting that ABUHB has seen an increase in domestic abuse disclosures as a result of standardised, mandated questions within the system, prompting midwives to ask about these issues consistently. 
Participants also noted that clinicians documented all conversations with women, including smoking, vaccinations, feeling safe at home and telephone discussions, which were not consistently recorded in the hand-held records. DNA information, considered vital for safeguarding, was also recorded. One participant emphasised that returning to paper notes would compromise safety and increase safeguarding risks.
These findings demonstrate the EMR’s superior ability to ensure no missed opportunities for inquiries about domestic violence, providing women with every opportunity to feel supported in disclosing or fleeing an abusive relationship. These findings are consistent with Al-Shammari et al (2024), which demonstrated that EMRs can improve accuracy and completeness of patient records and quality of care through enhanced communication offered to vulnerable women (Al-Shammari, Jaafar and Elfeshawy, 2024). 
In addition to these improvements in data completeness, the EMR was seen to significantly improve documentation quality. Enhanced documentation quality was reported by 61.11% of participants due to more comprehensive questions within the EMR, which was perceived to have offered deeper insights and greater accuracy compared to the all-Wales PHR. The inclusion of mandated fields, dropdown answers and templated forms ensured detailed, legible, and comprehensive information. 
Midwives and an obstetrician highlighted the system’s ability to audit notes, track edits via audit trails, and chronologically organise records, all of which enhanced accountability, prevented data loss, and supported incident investigation. The chronological accuracy was perceived to be crucial for providing a clear and precise timeline of events, with this transparency enhancing accountability and ensuring the integrity of the record. Furthermore, features like automatic plotting of measurements onto the perinatal growth chart (GROW) were recognised by a midwife sonographer to remove inter-operator variability and errors in plotting. GROW is a tool to monitor and assess fetal growth and development during a pregnancy (Institute, 2025). Whilst validated data fields prevented incorrect entries, improving overall documentation reliability, which was seen as a further benefit by a labour ward coordinator. The system's contribution to documentation quality and accuracy was recognised by participants to support better patient care, with more reliable data for clinical and administrative purposes, which are essential for safe and effective care delivery. 
However, while EMRs improve standardisation and streamline data entry, some participants highlighted a reduction in narrative detail, which is crucial for shared understanding amongst team members, investigations and reflective discussions. The unique writing styles of individuals, vital for adding context, are overshadowed by standardised templates. This corresponds with Varpio et al’s (2015) findings, which found that electronic records fail to effectively capture a patient's story, making it difficult to consolidate and interpret patient information, which can impact safety, underscoring the need for enhancements in record design and user interfaces. 
Human errors, such as the inputting of incorrect data, remain a concern, whilst the EMR offers efficiency, it demands heightened user responsibility to ensure the accuracy and completeness of records.  Midwives gave examples where members of the obstetric team would record retrospectively and not adjust the entry time to fit the real chronology of events, leading to gaps in capturing a clear sequence of events,  aligning to Attafuah et al (2022) study which found the time interval between actual assessment provided to the patient and documentation in the electronic record, varied across organisations and was attributable to variations in staffing and patient ratios (Attafuah et al., 2022) . To overcome this barrier, it has been suggested that procedures and policies should be put into place to overcome staffing gaps to allow real-time recording of patient information (Attafuah et al., 2022). Documenting during emergencies posed challenges for labour ward midwives, with inconsistencies and user errors creating barriers to EMR use, echoing Attafuah et al (2022) findings on incomplete records and accessibility concerns. 
Variability in form completion among users was recognised by participants as the root cause of hindering efficient documentation.  Such variation negatively affected data quality, which has broader implications for auditing, governance and reporting. Medics in particular, voiced the variability in forms created difficulties in locating information, leading to time inefficiencies, frustrations and concerns that something would be missed when reviewing patient information in the EMR.  Additionally, recommended management plans were often seen to overshadow consultation-specific details, making relevant information harder to find. 
Failure to close down assessments, resulting in the misfiling of records and uncompleted assessments, disrupted documentation continuity, while overlooked alerts on critical tasks compromised the timeliness and accuracy of care. These findings underscore the need for improved training and support to mitigate these challenges and enhance the system’s reliability.  
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5.9 Strategies for improvement and sustainability

To address these challenges, several strategies were proposed by health professionals to improve the EMR system’s usability and ensure its sustainable implementation. Integrating systems like blood results, radiology and appointment systems was considered the highest priority by 61.11% of users and aligns with Li et al’s (2023) recommendation, that poor interoperability requires solutions at both the technical and wider policy context. The provision of a more user-friendly interface was identified as a priority to enhance the ease of use and reduce documentation time. Improving hardware availability was also emphasised to prevent system interruptions and delays. Furthermore, the adoption of a strategic, Pan-Wales approach was suggested as a way to standardise and optimise the use of the EMR across the region, ensuring consistency and shared best practices, enabling seamless information sharing and bridging fragmented care pathways that enable efficiency and quality of maternity services. These findings further support the current literature, where it is recognised that effective integration of health records is essential to support continuity of care, by ensuring that all relevant information is easily accessible and transferable and reinforces Li et al.'s (2023) recommendation that inter-organisational cooperation should be fostered (Hawley, Janamian, et al., 2014; Li et al., 2023). 
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The implementation of an EMR at ABUHB has brought significant advancement while uncovering key challenges, offering valuable insights into its benefits, barriers and impact on clinical practice. The evaluation objectives were met through a comprehensive exploration of staff perceptions, system usability, and clinical workflow integration. Comparisons between PHR and EMR demonstrated the EMR superiority in recording BPV, enhancing data completeness and facilitating seamless documentation. While the system improved efficiency for certain tasks and data security, staff feedback revealed mixed levels of acceptance, motivation and satisfaction, highlighting the importance of tailored training, improved equipment provision and clearer implementation strategies.   
The duality of EMRs in maternity care highlights both their potential to streamline workflows, improve efficiency, data security, documentation quality, and services, significant challenges such as technological limitations, time inefficiencies, and barriers to seamless and patient-centred care, persist. These issues must be addressed through strategies like system integration and equitable resource allocation to realise the EMRs full potential and optimise its impact on patient care and operational efficiency. Differences in satisfaction between hospital and community settings further emphasise the need for equitable infrastructure and resources to ensure a consistent user experience. 
Although the EMR has contributed to improving communication and collaboration and patient engagement, barriers such as equipment inadequacies, system downtime, dual recording, and fragmented practices remain significant obstacles. Continuous evaluation and improvement strategies, including functionality enhancements, user interface refinements and better integration with other systems, are critical for overcoming these challenges and achieving long-term effectiveness.  However, further research is required to support effective strategies to improve the integration and usability of EMRs in practice.
Ultimately, the success of EMR implementation depends not just on the technology itself but on how effectively users are supported and trained to utilise it in diverse clinical settings. This evaluation provides a strong foundation for further research and system improvements, paving the way for high-quality, patient-centred maternity care and guiding similar deployments across NHS Wales. Continued investment in training, infrastructure and user-centred design will be essential to unlock the transformative potential of EMRs and maximise their contribution to modern-day maternity services. 
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Literature search keywords

(EHRevaluation clinical perspective) 
OR (post-implementation assessment electronic patient record)  
OR (impact electronic medical record adoption healthcare providers)  
OR (clinical perspective EHReffectiveness)  
OR (impact electronic patient record adoption healthcare providers)
OR (effectiveness electronic medical record system from healthcare professionals’ perspective)  
OR (assessment EHRutilization in clinical settings) 
OR (evaluation electronic patient record implementation impact on patient care quality)
OR (evaluation post implementation of an electronic patient record: a clinical perspective)
OR (impact of electronic patient records on healthcare delivery)
AND 
 (EHRbenefits and challenges)  
OR (advantages and disadvantages of electronic medical records)  
OR (impact of EHR on clinical practice) 
OR (facilitators for successful EHR adoption) 
OR (facilitators of electronic patient record in clinical practice)  
OR (barriers to using electronic patient record in healthcare) 
OR (advantages of electronic health records in medical settings) 
OR (what are the facilitators, barriers, advantages and disadvantages of using an electronic patient record on clinical practice)
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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:
	Elleanor Griffiths

	2
	Tick all boxes that apply:
	Member of staff:
	☐
	Honorary research fellow:
	☐

	
	Undergraduate Student
	☐
	Taught Postgraduate Student
	☐
	Postgraduate Research Student
	☒



	3
	Institute/Academic Discipline/Centre:
	IMH


	4
	Campus:
	Distance learning


	5
	E-mail address:
	

2210359@student.uwtsd.ac.uk


	6
	Contact Telephone Number:
	
07580074337

	
	For students:

	7
	Student Number:
	2210359

	8
	Programme of Study:
	MSc Digital Transformation for the Health & Care Professions

	9
	Director of Studies/Supervisor:
	Simona Ferraraccio




SECTION B: Approval for Research Activity
	1
	Has the research activity received approval in principle?
(please check the Guidance Notes as to the appropriate approval process for different levels of research by different categories of individual)
	YES
	☐
	NO
	☒

	
	
	Date

	2
	If Yes, please indicate source of approval (and date where known): Approval in principle must be obtained from the relevant source prior to seeking ethical approval
	Research Degrees Committee
	☐
	N/A

	
	
	Institute Research Committee
	☐
	N/A

	
	
	Other (write in)

	☐
	




SECTION C:  Internal and External Ethical Guidance Materials
	
	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 add rows to this table if needed.

	1
	UWTSD Research Ethics & Integrity Code of Practice
	☒

	2
	UWTSD Research Data Management Policy
	☒

	3
	[List any other relevant documents here]
	☐



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
	☐
	NO
	☐

	5
	Are you in receipt of a KESS scholarship?
	YES
	☐
	NO
	☐

	6
	Are you specifically employed to undertake this research in either a paid or voluntary capacity?
	Voluntary
	YES
	☐
	NO
	☐

	7
	
	Employed
	YES
	☐
	NO
	☐

	8
	Is the research being undertaken within an existing UWTSD Athrofa Professional Learning Partnership (APLP)?
	If YES then the permission question below does not need to be answered.
	YES
	☐
	NO
	☐

	9
	Has permission to undertake the research has been provided by the partner organisation?
	(If YES attach copy)
If NO the application cannot continue
	YES
	☐
	NO
	☐





Where research activity is carried out in collaboration with an external organisation
	10
	Does this organisation have its own ethics approval system?
	YES
	☐
	NO
	☐

	
	
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
	1
	Indicative title:
	Evaluation post-implementation of an EMRin Aneurin Bevan University Health Board: a clinical perspective.

	2
	Proposed start date:
	November 2024
	Proposed end date:
	May 6th 2025

	
	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. 

	3
	Purpose of Research Activity
This project is to explore the desired benefits of implementing a digital maternity record in ABUHB and compare them with the post-implementation experiences of users to identify whether the desired outcomes have been achieved in practice.
The desired outcomes of the service from implementing an EMRoutlined in the Project Initiation Document are:
1. A single comprehensive maternity record, available 24/7 to support the maternity pathway
2. Real-time data capture without duplication, reducing clinicians' administrative time. 
3. Clinical risk will be reduced through early detection of complications by identification of clinical risks, alert system and prompts to improve practice. 
4. Clinicians are provided with equipment and clinical applications that meet their requirements across the maternity pathway which will improve recruitment and retention by offering staff a modern working environment. 
5. A system that will provide structured data that will be available to the service for audit, Research and Development.  
6. Mandated record completion including reminders and prompts to complete documentation to ensure a complete maternity record that supports clinical decision-making. 
7. A pilot project for NHS Wales to provide learning and benefit realisation to enable similar deployments pan-Wales.  
 
The stakeholders of the evaluation will be focused on clinicians involved in maternity care, including Obstetricians, Midwives, Maternity Support Workers, Theatre Nurses, Anaesthetists, Neonatal staff, Health advisors and Theatre Practitioners.   This evaluation will assess the motivation, acceptance and requirements of a digital maternity record and its user interface.
(this box should expand as you type)

	4
	Research Question

Evaluation post-implementation of an EMRin Aneurin Bevan University Health Board: a clinical perspective.


(this box should expand as you type)

	5
	Aims of Research Activity

To identify the benefits, barriers and disadvantages of using an electronic maternity record.


(this box should expand as you type)

	6
	Objectives of Research Activity

1. Explore the perceptions and experiences of maternity staff regarding the implementation strategy of the electronic maternity record.
2. Assess the motivation and acceptance of the EMRwith staff.
3. Assess the user interface and requirements of the electronic record with maternity staff.
4. Identify and compare the PHR and the EMRfor completeness of specific Best Practice Variables (BPV) recorded at the booking appointment, 36 weeks' gestation and immediately post birth. Practice variables will include; BMI, smoking status, Carbon monoxide (CO) measurement, alcohol intake, substance misuse, mental health and completion of the Routine Enquiry (RE1) screening for domestic violence.
5. Determine how the integration of care for clinicians differs between PHR and electronic maternity records.


(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.

	7
	
A mixed-method design approach shall be used to address the research objectives, as a single methodology design would not be sufficient.
Audit to compare data from the EMRand historical data entered into the PHR will be audited to compare the completeness of specific BPV. Historical data used in previous audits will be reviewed to enable comparative data prior to the implementation of the digital record.  

Semi-structured interviews conducted face-to-face, small-group interviews and focus groups with Obstetricians, Midwives, Maternity Support Workers, Theatre Nurses, Anaesthetists, Neonatal Staff, Health advisors and Theatre Practitioners.   
An online design survey for clinicians who use the digital maternity record will also be used.

(this box should expand as you type)

	
	Location of research activity
Identify all locations where research activity will take place.

	8
	
Aneurin Bevan University Health Board Hospital and community settings

(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.

	9
	
N/A


(this box should expand as you type)



	10
	Use of documentation not in the public domain: Are any documents NOT publicly available? 

	NO
	☐

	
	
	YES
	☒

	11
	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.

Patient maternity notes both paper and electronic records
ABUHB project documents 
ABUHB audits 
ABUHB staff feedback
As part of my current job role in Aneurin Bevan I conduct daily audits of patient records to maintain data quality and rectify data quality issues, therefore I have the level of access granted to me by the health board to obtain this information which would not be out of scope of my usual practice. As a member of the project team, I have been granted access to documents surrounding the project. 


(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 2015?
	
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
	☐
	☒

	18
	A globally responsible Wales
	☐
	☒

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

	
	The data completeness variables are to review public health metrics which are collected during pregnancy, to review if completeness improves when recorded in an EHRover paper. If data completeness improves then this can improve the health of Wales, as data can drive and focus service improvement of where it is needed most to improve population health in Wales.




SECTION F: Scope of Research Activity
	
	Will the research activity include:
	YES
	NO

	1
	Use of a questionnaire or similar research instrument?
	☒
	☐

	2
	Use of interviews?
	☒
	☐

	3
	Use of focus groups?
	☒
	☐

	4
	Use of participant diaries? 
	☐
	☒

	5
	Use of video or audio recording?
	☒
	☐

	6
	Use of computer-generated log files?
	☒
	☐

	7
	Participant observation with their knowledge?
	☐
	☒

	8
	Participant observation without their knowledge?
	☐
	☒

	9
	Access to personal or confidential information without the participants’ specific consent?
	☒
	☐

	10
	Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?
	☐
	☒

	11
	Performance of any acts which may cause embarrassment or affect self-esteem?
	☐
	☒

	12
	Investigation of participants involved in illegal activities?
	☐
	☒

	13
	Use of procedures that involve deception?
	☐
	☒

	14
	Administration of any substance, agent or placebo?
	☐
	☒

	15
	Working with live vertebrate animals?
	☐
	☒

	16
	Procedures that may have a negative impact on the environment?
	☐
	☒

	17
	Other primary data collection methods. Please indicate the type of data collection method(s) below.
	☒
	☐

	
	Details of any other primary data collection method:
 
Patient records and data collected from previous audits in relation to record completeness 
 
(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. 


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:
	
YES
	
NO

	1
	Students or staff at the University?
	☐
	☒

	2
	Adults (over the age of 18 and competent to give consent)?
	☒
	☐

	3
	Vulnerable adults?
	☐
	☒

	4
	Children and Young People under the age of 18? (Consent from Parent, Carer or Guardian will be required)
	☐
	☒

	5
	Prisoners?
	☐
	☒

	6
	Young offenders?
	☐
	☒

	7
	Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?
	☐
	☒

	8
	People engaged in illegal activities?
	☐
	☒

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

	☐
	☒

	
	Details of any other participant groups:



(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? 

	10
	How many participants are expected?

	
Face-to-face interviews- The sample size of participants will be based on the actual data, ensuring saturation rather than adhering strictly to a predetermined number, although guidelines suggest 12-20 interviews should be conducted, this will remain flexible.   
 
The survey will be issued to Obstetricians, Midwives, Maternity Support Workers, Theatre Nurses, Anaesthetists,  Health advisors, Neonatal staff and Theatre Practitioners in ABUHB.

A manual audit of the PHR and compared to the same data variables extracted from the electronic maternity record. This will be conducted in two phases, phase one will include data collection from approximately 25 random historical PHR before the implementation of the electronic record and phase two will be data collected 6 months post-implementation of approximately 25 random electronic maternity records. The data collected will be recorded in a spreadsheet with each variable recorded as ‘present’ or ‘not present’. 


(this box should expand as you type)

	11
	Who will the participants be?

	
Obstetricians, Midwives, Maternity Support Workers, Theatre Nurses, Anaesthetists,  Health Advisors and Theatre Practitioners.  Use of patient records to obtain quantitative data. 

(this box should expand as you type)

	12
	How will you identify the participants?
	
Staff will be asked to come forward for a face to face interview and provide feedback via an anonymous questionnaire. Both paper an electronic notes will be randomly selected.
(this box should expand as you type)


	
	
Information for participants:
	
YES
	NO
	
N/A

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

	14
	Will you tell participants that their participation is voluntary?
	☒
	☐
	☐

	15
	Will you obtain written consent for participation?
	☒
	☐
	☐

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

	17
	If the research is observational, will you ask participants for their consent to being observed?
	☐
	☐
	☒

	18
	Will you tell participants that they may withdraw from the research at any time and for any reason?
	☒
	☐
	☐

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

	20
	Will you tell participants that their data will be treated with full 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 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?
	☐
	☒
	☐

	25
	Is specialist electrical or other equipment to be used with participants?
	☐
	☒
	☐

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

	27
	Will the research activity involve deliberately misleading participants in 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)




	
	[bookmark: _Toc196083377]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.  

	[bookmark: _Toc196083378]1
	[bookmark: _Toc196083379]Full risk assessment completed and appended? 
	[bookmark: _Toc196083380]Yes 
	[bookmark: _Toc196083381]☒

	
	
	[bookmark: _Toc196083382]No
	[bookmark: _Toc196083383]☐

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

	
	Risk to participants:
Personal data
	Participants' anonymity and confidentiality will be maintained to ensure that when the participant's identity is known to the researcher, from face-to-face interviews and focus groups, the participant's identities remain confidential Anonymity will be maintained from data collected from the online design survey, as the identity of the participants will remain unknown to the researcher from this data collection method.
 
The research design will consider the possibility of harm to the participants, the researcher and the health board. The harm might be reputational, emotional, physical, or a loss of resources. When evaluating the possibility of harm, the information sheet should fully inform the participants and take steps to remove, isolate and minimise the risks.


	3
	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 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)

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

	
	
Risk to the investigator of accusation for conflict of interest. 

Stress/anxiety by impact on workload.
	How you will mitigate the risk to the investigator:
Clearly define role played during project and implementation of EHR to minimize conflict.
Implement a clear plan for managing workload, including realistic timelines and distribution of tasks.
Schedule regular check-ins with personal tutor to monitor stress levels and adjust workload as needed.

(this box should expand as you type)

	5
	University/institutional risks
For example: adverse publicity, financial loss, data protection

	
	Risk to the University:


(this box should expand as you type)
	How you will mitigate the risk to the University:
Compliance with relevant data protection laws such as the General Data Protection Regulation (GDPR). This involves safeguarding personal health information (PHI) and personally identifiable information (PII). Data security shall be considered to protect the data collected from the evaluation from unauthorised access, breaches, or hacking—robust security measures to protect against data loss or theft. The data collected will only be accessed by authorised persons, which shall be controlled through role-based access. 
(this box should expand as you type)

	6
	Environmental risks
For example: accidental spillage of pollutants, damage to local ecosystems

	
	Risk to the environment:
NONE 

(this box should expand as you type)
	How you will mitigate the risk to environment:


(this box should expand as you type)



SECTION H: Anticipated Risks
	
	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 contact with such participants.
	YES

	NO

	N/A


	7
	Does your research require you to hold a current DBS Certificate?
	☐
	☐
	☒

	8
	If YES, please give the certificate number. If the certificate number is not available please write “Pending”; in this case any ethical approval will be subject to providing the appropriate certificate number.
	




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? 

	
	
The results of the surveys and interviews will be anonymised and shared and any themes identified from the various data collection methods.
All data collected from patient notes will remain anonymous 

(this box should expand as you type)

	2
	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.

	
	A clear explanation of who the researcher(s) are, the purpose of the evaluation, what information will be gathered from participants and how the information will be gathered, utilised and reported from participants, with any possible risks associated with participating in the evaluation. Staff will be fully informed about how their data will be used and have the right to opt out of certain data collection or sharing practices. 
 
To evidence consent to being involved in the evaluation, the participants will be asked to sign a consent form, including their understanding of rights to access their information, the right to withdraw at any point and information on the complaint process (contact details of the line manager and ethics committee).
(this box should expand as you type)

	3
	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. 

	
	
Anonymity will be offered and maintained 
 
(this box should expand as you type)




SECTION J: Data Protection and Storage
	
	Does the research activity involve personal data (as defined by the General Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 “DPA”)?
	YES
	NO

	1
	“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 such as a name, an identification number, location data, an online identifier or 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.
	X
	☐

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

	2
	YES- name of participant and job role when conducting face to face interviews and focus groups. This is necessary so that an evaluation of staff experiences can take place. Data collected from surveys and patient records will remain anonymous.


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

	3
	“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,
(d) membership of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) physical or mental health or condition,
(f) sexual life,
(g) genetics,
(h) biometric data (as used for ID purposes),
	x
	☐

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

	4
	A quantitative method shall be used to identify and compare the PHR and the EMRfor completeness of specific best practice variables (BPV), which are; BMI, smoking status, Carbon monoxide (CO) measurement, alcohol intake, substance misuse, mental health and completion of the Routine Enquiry (RE1) screening for domestic violence. The practice variables identified are based on national antenatal guidelines regarding what information should be recorded during pregnancy. 

(this box should expand as you type)



	
	Will data from the research activity (collected data, drafts of the thesis, or materials for publication) be stored in any of the following ways?
	YES
	NO

	5
	Manual files (i.e. in paper form)?
	☒
	☐

	6
	University computers?
	☐
	☒

	7
	Private company computers?
	☐
	☒

	8
	Home or other personal computers?
	☒
	☐

	9
	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☒
	☐

	10
	“Cloud” storage or websites?
	☒
	☐

	11
	Other – specify:

	☐
	☒

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

	
	
Any data stored regarding data collection shall remain stored on a work laptop which is password protected and shall be stored on a work personal cloud and not stored in a shared space.

(this box should expand as you type)




	
	Data Protection

	
	Will the research activity involve any of the following activities:
	YES
	NO

	13
	Electronic transfer of data in any form?
	☒
	☐

	14
	Sharing of data with others at the University outside of the immediate research team?
	☐
	☒

	15
	Sharing of data with other organisations?
	☐
	☒

	16
	Export of data outside the UK or importing of data from outside the UK?
	☐
	☒

	17
	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☐
	☒

	18
	Publication of data that might allow identification of individuals?
	☐
	☒

	19
	Use of data management system?
	☒
	☐

	20
	Data archiving?
	☒
	☐

	21
	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the GDPR and Data Protection Act (2018) (and any international equivalents, where appropriate):

	
	All data collected from the research will be stored and not shared with unauthorised persons. Data will be anonymised in the research paper so that individuals cannot be identified. Data shall be stored on a personal work laptop with NHS Wales Identify Provider User ID, also known as Nadex, which is a username that gives access to specific NHS applications that is also password protected.

	22
	List all who will have access to the data generated by the research activity:

	
	Myself -Elleanor Griffiths 
Personal tutor 
Course director.

	23
	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	
	Myself Elleanor Griffiths

	24
	Give details of data storage arrangements, including security measures in place to protect the data, where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why.  

	
	Data shall be stored on a personal work laptop with Nadex username and password. Data will be stored in excel spreadsheets, Microsoft forms, word documents and audio transcriptions. Quantitative data will be collected from patient records which are stored and archived by ABUHB. The use of previous data collected by historical audits will be used in the study which is already stored by the health board.

	25
	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) 

	
	
NO

(this box should expand as you type)

	26
	Confirm that you have read the UWTSD guidance on data management (see https://www.uwtsd.ac.uk/library/research-data-management/)
	YES
	☒

	27
	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
	☒








SECTION K: Declaration
	
	The information which I have provided is correct and complete to the best of my knowledge. I 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 I hereby confirm that I 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/ 

	1
	Signature of applicant:
	E.Griffiths 
	Date:
16.10.24



For STUDENT Submissions:
	2
	Director of Studies/Supervisor:
	L Simona Ferraraccio
	Date:

28.10.2024

	3
	Signature:
	
[image: A close up of a logo
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For STAFF Submissions:
	4
	Academic Director/ Assistant Dean:
	Dr Philip Scott
	Date:

03.12.2024

	5
	Signature:
	

	




Checklist: Please complete the checklist below to ensure that you have completed the form according to the guidelines and attached any required documentation:
	☒
	I have read the guidance notes supplied before completing the form.

	☒
	I have completed ALL RELEVANT sections of the form in full.

	☐
	I confirm that the research activity has received approval in principle

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

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

	☒
	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.

	☒
	I understand that before commencing data collection all documents aimed at respondents (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.


















[bookmark: _Toc196083384]Appendix C: Survey Questionnaire 

The survey covered demographic data, the perceived clinical usefulness of the EMR, physician satisfaction, and system feedback. Demographic data included age, professional registration, years qualified, prior EMR experience and details of any training received.

Evaluation post implementation of a Digital Maternity Record in ABUHB 
Hi, my name is Ellie Griffiths, Senior lead informatics specialist midwife in Aneurin Bevan. I am in the process of conducting an evaluation as part of my MSc programme in Digital Transformation for Healthcare professionals at the University of Wales Trinity St David. The main aim of my evaluation is to identify the benefits, barriers and disadvantages of using an EMRand the impact on clinical practice in ABUHB. 
I would be incredibly grateful for your participation in this survey, which will play a significant role in my dissertation project. This feedback will inform recommendations for improving the digital record, which could include updated features, enhancing user interface design, or offering additional training to address areas of dissatisfaction. I am pleased to confirm that this UWTSD has granted approval for this evaluation.
Consent: Your participation in this survey, signified by your completion and submission of the responses, also indicates your consent to be a part of this evaluation.
 
 Anonymity: Your survey responses are completely anonymous, and there will be no linkage of your personal information to your provided responses.
 
 Data Security: All data collected during this survey will be stored securely and will solely be used for the purposes of this evaluation. 
 Survey Information:  ·  Estimated Completion Time: Designed for your convenience, the survey can be completed within 10 minutes  ·         
[bookmark: _Toc196083385]Demographic information
1. What is your age?
18-24 
25-34
35-44
45-54
55-64
>65
2. What is your job title?
Administrative
Anaesthetist
HCSW
Health advisor
Midwife
Neonatal nurse 
Neonatologist 
Nursery Nurse
Obstetrician
Theatre Nurse 
Theatre practitioner
What is your grade?
Band 2
Band 3
Band 4
Band 5
Band 6
Band 7
Band 8
Consultant 
Registrar
F1/F2

3. How long have you practiced within your profession?
Less than 12 months 
1-2 years
3-5 years
6-10 years
11-15 years
16-20 years
>20 years
4. In which work setting do you predominately use BadgerNet?
Community
Hospital
5. Which community team do you work?
Blaenau Gwent 
Caerphilly
Monmouth North Monmouth South
Newport
Torfaen 
Specialist midwife

6. Before the introduction of BadgerNet, did you have previous experience of using an EMRin any other Health Board/ Trust? (not limited to BadgerNet)
Yes
No
7. Do you think this experience aided your transition from using paper records to digital records?
Yes
No
Somewhat

[bookmark: _Toc196083386]Training 
9. Prior to go live of BadgerNet how motivated were you to make the change to a digital system?
0
1
2
3
4
5
6
7
8
9
10

	Not motivated at all	Extremely motivated
10. Did you receive system overview training before you started using BadgerNet in Aneurin Bevan?
Yes
No
11. What method of training did you receive? (You can choose more than one option)
Accessed training guides and videos
Classroom 
On the job 
Virtual via Teams
12. What is the reason why you did not receive training? (You can choose more than one option)
Sickness
Maternity Leave
I was not allocated training
I was allocated a slot to attend but could not be released from clinical duties to attend 
I declined training 

13. How satisfied are you with the level of training offered? 1 is the lowest rating (poor) and 5 is the highest (excellent).

14. Please leave comments or suggestions in relation to your training experience. 

[bookmark: _Toc196083387]Usefulness of BadgerNet to my practice  
15. The digital maternity record is easy to use.
Neither agree nor
	Strongly agree	Agree	disagree	Disagree	Strongly disagree

16. Using a digital maternity record is more efficient than using paper maternity  records.
Neither agree nor
	Strongly agree	Agree	disagree	Disagree	Strongly disagree

17. The system offers a single comprehensive maternity record, available 24/7 that supports the maternity pathway
Neither agree nor
	Strongly agree	Agree	disagree	Disagree	Strongly disagree

18. The system offers real-time data capture without duplication, reducing my administrative time. 
Neither agree nor
	Strongly agree	Agree	disagree	Disagree	Strongly disagree

19. The reminders and prompts within the system support my decision-making 
	Agree	Disagree	Strongly agree	Strongly disagree	Neutral

20. The system reduces clinical risk through early detection of complications by identification of risks, alert system and prompts that improve my practice. 
Neither agree nor
	Strongly agree	Agree	disagree	Disagree	Strongly disagree


21. The mandated fields within the system are helpful and assist me  to complete my documentation to health board requirements 
Neither agree nor
	Strongly agree	Agree	disagree	Disagree	Strongly disagree

22. The digital maternity record has improved multidisciplinary team (MDT) working. 
Neither agree nor
	Strongly agree	Agree	disagree	Disagree	Strongly disagree

23. I have been provided with the right variety of equipment to access the system.
Neither agree nor
	Strongly agree	Agree	disagree	Disagree	Strongly disagree

24. There is enough equipment available to access the digital record to document my care. 
	Agree	Disagree	Strongly agree	Strongly disagree	Neutral

25. I find the systems ability to run reports helpful and saves time auditing records.
Neither agree nor
	Strongly agree	Agree	disagree	Disagree	Strongly disagree

26. Are there any specific features within the system which you like?
Yes
No
27. Please state which features you like and feel are working well and are integral to your role 

28. Please state what features you feel are missing from the system 

29. In what way do you believe the system could be better combined with other systems?


[bookmark: _Toc196083388]User satisfaction
30. How satisfied are you with the overall quality of the system? 1 is the lowest rating (poor) and 5 is the highest (excellent)

31. How satisfied are you with the overall efficiency of the system? 1 is the lowest rating (poor) and 5 is the highest (excellent)

32. How satisfied are you with the equipment (hardware) provided to access the system? 1 is the lowest rating (poor) and 5 is the highest (excellent)

33. How satisfied are you with the Network/ WIFI/ Internet coverage? 1 is the lowest rating (poor) and 5 is the highest (excellent)

34. Upon reflection of the last 12 months, do you feel your level of acceptance of the system has improved?
Yes
No
Maybe
35. ABUHB is the first health board in Wales to implement a digital maternity record, would you recommend that the remaining health boards in Wales make the transition from paper notes to digital?
0
1
2
3
4
5
6
7
8
9
10

	Not at all likely to     	Definitely make the   
	 recommend the       	transition 
     transition 

36. I prefer working for an organisation which has digitised the maternity record over an organisation which still uses paper maternity notes.
Neither agree nor
	Strongly agree	Agree	disagree	Disagree	Strongly disagree
                           [image: ]
37. Based on your experience are there advantages which you have found with using digital maternity records over paper maternity records?

38. Based on your experience are there disadvantages/ barriers which you have found with using  digital maternity records over  paper maternity records? 

39. What suggestions do you have for the development of an integrated care system (ICSs) that meets your needs as a healthcare profession? ICSs bring organisations together to join up health and care services, so that people can get the support they need, in the right place at the right time.

40. Any other additional comments 

This content is neither created nor endorsed by Microsoft. The data you submit will be sent to the form owner.
Microsoft Forms






[bookmark: _Toc196083389]Appendix D- Interest in participating in semi-structured interviews
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[bookmark: _Toc196083390]Appendix E: Consent form for participation in Semi-structured interviews

Title of the study: Evaluation post-implementation of an EMR in Aneurin Bevan University Health Board: A Clinical perspective
Introduction: You are invited to participate in an evaluation conducted by Elleanor Griffiths, Senior Lead Informatics Specialist Midwife. The purpose of this study is to evaluate the post-implementation experiences of an EMR system in Aneurin Bevan University Health Board (ABUHB).  
Procedures: If you agree to participate in this study, you will be asked to take part in a semi-structured interview that lasts approximately 20-30 minutes. The interview will include questions about your experiences and perspectives on the EMR system. The interview will be conducted in person or online, whichever is most convenient to you.  With your permission, the interview will be audio-recorded for transcription and analysis purposes. 
Voluntary Participation: Your participation in this study is entirely voluntary. You may refuse to participate or withdraw from the study at any time without any consequences. If you decide to withdraw, any data collection from you will be destroyed. 
Confidentiality: All information collected in this study will be kept confidential. Your identity will be anonymised and no personal information will be shared. The data will be stored securely and only accessed by the evaluation team. 
Risks and Benefits:  There are no anticipated risks associated with participating in this study. Your participation will contribute to enhancements of the EMR and future service improvements. Additionally, your participation will help inform my Master’s Thesis, contributing to academic research and potentially influencing future policy and practice. 
Contact information: If you have any questions or concerns about this study, you may contact Elleanor Griffiths at elleanor.griffiths2@wales.nhs.uk   
Consent: I have read and understood the above information. I have had the opportunity to ask questions and received satisfactory answers. I consent to participate in the study under the terms described. 

Signature: ______________________ Date: _______________

Name (Printed): __________________



[bookmark: _Toc196083391]Appendix F: Interview Questions 

Interviewees to confirm that they are happy to be interviewed and that the interview can be audio recorded and electronically transcribed. 

Interviewees to confirm:
· Job role 
· Age 
· Area of work and 
· How long have you worked in your profession? 

1. Can you describe your experience using the EMR since its implementation?
2. How has the EMR impacted your daily clinical workflow?
3. Have you encountered any challenges or issues with the electronic maternity record? If so, please elaborate.
4. What specific features of the EMR do you find most beneficial?
5. How has the EMR influenced patient care and outcomes?
6. How has the EMR affected communication and collaboration within your team?
7. What training or support did you receive during the implementation process, and how effective was it?
8. Have you noticed any documentation quality or accuracy changes since the EMR was introduced?
9. What improvements or enhancements would you suggest for the EMR system?
10. Do you have any additional comments or insights about the EMR that you would like to share?











[bookmark: _Toc196083392]Appendix G: Research and Development Department approval letter
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[bookmark: _Toc196083393]Appendix H: Thematic analysis coding data from semi-structured interviews using Microsoft Whiteboard. 
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[bookmark: _Toc196083394]Appendix I: Project Brief 

Introduction: 
Historically, hospital physicians, community midwives, general practitioners, and those receiving maternity care have used paper hand-held records (PHRs) to communicate and exchange information (Hawley et al., 2014). However, as pregnancies progress, these PHRs become bulky, illegible, and inconvenient if lost (Hawley et al., 2014). Maternity records are crucial in antenatal care, and digitising them offers several benefits, including improved readability, analysability, accessibility, and data standardisation (Dörflinger et al., 2021). The National Maternity Review, Better Births 2016, highlights that digitalising maternity records can enhance care quality, learning, and productivity by facilitating easier data collection and sharing among organisations and service users. In the UK, electronic health records are seen as a means to improve NHS safety and effectiveness (Clarke et al., 2016). 
Conversely, using shared PHRs and partial digital technologies presents significant risks, chiefly the lack of constant access to information. This issue became apparent during the Coronavirus (COVID-19) pandemic when many maternity units, including Aneurin Bevan University Health Board (ABUHB), asked service users to shield and suspended routine hospital appointments. As a result, obstetricians and midwives had to make care decisions over the phone without full access to information, increasing the risk of incorrect decisions, financial costs, and reputational damage to the organisation. 
Aim:
To identify the benefits, barriers and disadvantages of using an electronic maternity record and the impact on clinical practice.  
Scope: 
ABUHB is a teaching hospital and offers care to approximately 5400 women and families annually. The previous maternity system used in ABUHB could not record clinical information in real time and could not replace paper hand-held records. The system had reached the end of its life, with the company unable to provide further development to maintain it. Evidence also indicated that the ABUHB data collection system was unreliable and did not provide accurate data for the Maternity Performance Indicators (MPI) required by the maternity service, Health Board, and Welsh Government. 
Consequently, ABUHB procured a digital maternity system that was implemented in two phases. The community and antenatal functions were rolled out on 3rd October 2023, and the second phase, which covered intrapartum and postnatal care in both hospital and community settings, was implemented on 27th February 2024.
Objectives:
This project aims to examine the anticipated benefits of implementing a digital maternity record at ABUHB and compare these with user experiences 12 months post-implementation to determine if the desired outcomes have been met. The expected outcomes from the implementation of an electronic maternity record, as outlined in the Project Initiation Document (PID), include:
8. A single comprehensive maternity record, available 24/7 to support the maternity pathway
9. Real-time data capture without duplication, reducing clinicians' administrative time. 
10. Clinical risk will be reduced through early detection of complications by identification of clinical risks, alert system and prompts to improve practice. 
11. Clinicians are provided with equipment and clinical applications that meet their requirements across the maternity pathway which will improve recruitment and retention by offering staff a modern working environment. 
12. A system that will provide structured data that will be available to the service for audit, Research and Development.  
13. Mandated record completion including reminders and prompts to complete documentation to ensure a complete maternity record that supports clinical decision-making. 
14. A pilot project for NHS Wales to provide learning and benefit realisation to enable similar deployments pan-Wales.  

In light of the policy pressure on hospitals in Wales to implement electronic maternity records, it is essential to weigh potential risks and safety implications alongside the benefits. Therefore, identifying both the advantages and disadvantages of using electronic maternity records is crucial. This will be accomplished through the following research objectives:
1. Explore the perceptions and experiences of maternity staff regarding the implementation strategy of the electronic maternity record.
2. Assess the motivation and acceptance of the electronic maternity record with staff.
3. Assess the user interface and requirements of the electronic record with maternity staff.
4. Compare the PHR and the electronic maternity record for completeness of specific Best Practice Variables (BVP) recorded at the booking appointment, 36 weeks gestation and immediately post-birth. Practice variables will include; BMI, smoking status, Carbon monoxide (CO) measurement, alcohol intake, substance misuse, mental health and completion of the Routine Enquiry (RE1) screening for domestic violence.
5. Determine how PHR and electronic pregnancy records differ in terms of how clinicians integrate care.  
6. Explore the impact of the electronic maternity record on clinical workflow and decision-making.

Methods 
To effectively address the research objectives, a mixed-method design will be utilized. By incorporating both quantitative and qualitative data, a multi-method comparative design will enable a more holistic evaluation (Vogt, 2008). The combined strengths of both methodologies counterbalance the limitations each would have if used independently, requiring independent measurements that do not rely on one another for interpretation (Vogt, 2008). Although the data from each method will be analysed separately, the overall conclusions will be drawn from both sets of results.

Quantitative Analysis
The quantitative component will focus on comparing the completeness of key best practice variables (BPVs) between the PHR and the electronic maternity record. The selected BPVs are based on national antenatal guidelines and include the following:
BMI
Smoking status
Carbon monoxide (CO) measurement
Alcohol intake
Substance misuse
Mental health status
Completion of Routine Enquiry (RE1) screening for domestic violence
Data Collection
Data will be collected through a manual audit of both the PHR and the electronic maternity record, focusing on the presence of these BPVs. The data collection will occur in two distinct phases:
Phase One: Data will be gathered from approximately 25 randomly selected historical PHRs before the implementation of the electronic record system.
Phase Two: Data will be collected from approximately 25 random electronic maternity records six months after the electronic system's phase two of implementation.
Data Recording
The data gathered from both phases will be entered into a spreadsheet. Each best practice variable will be recorded as either 'present' or 'not present' in the corresponding record, allowing for a clear comparison between the PHR and the electronic maternity records.
Qualitative Methods
Qualitative data will be collected through face-to-face interviews and a user satisfaction survey involving representatives from various professional groups. These discussions will explore the benefits, challenges, and issues identified in practice (Leante-Castellanos et al., 2022). Participants will include Obstetricians, Midwives, Maternity Support Workers, Theatre Nurses, Anaesthetists, Health advisors and Theatre Practitioners.   
It is expected that, staff from different clinical areas within maternity will use the system in different ways due to their varied duties and responsibilities. To understand the diverse perspectives and experiences of the electronic record, a purposive sampling strategy will be employed. This will ensure a wide range of clinicians are represented (Hawley, 2015).
Participant Recruitment
Participants will be recruited via email and surveys. The purposive sampling method will continue until a sample is achieved that adequately represents the various specialities and professions within maternity (Clarke et al., 2016). The sample size will be determined based on the collected data, aiming for data saturation rather than adhering to a fixed number of participants.
Semi-Structured Interviews
Semi-structured face-to-face interviews will be conducted, using open-ended questions to explore interviewees' perceptions and experiences with the electronic maternity record. The questions will focus on the system's benefits, barriers, disadvantages, and impact on their clinical practice (Clarke et al., 2016). 
Data Analysis
The qualitative themes that emerge from the semi-structured interviews will be analysed to compare and contrast the PID and its support in practice. The aim is to determine whether users can access all the necessary information in the digital maternity record, or if any restrictions hinder information sharing, ultimately affecting the delivery of seamless care (Clarke et al., 2016).
User Satisfaction Survey
In addition to the interviews, a user satisfaction survey will be distributed to clinicians who use the digital maternity record. This survey will assess ease of use, efficiency, and feature satisfaction, and gather suggestions for improvement (Bove et al., 2021). The survey will be created using Microsoft Forms and distributed through email, a poster with a QR code, and internal newsletters. Respondents will be assured that their answers will remain confidential to encourage honest feedback. Responses will be collected over three weeks.


Phase 1


25 PHRs before implementation of EMR


Phase 2


25 EMRs 8 months post-implementation.



Nature of training received	





Classroom	Mandatory study day	Drop in session	Previous experience 	Microsoft Teams 	On the job 	6	2	5	1	2	1	
Efficiency of the EMR

Strongly agree	
EMR is easy to use 	More efficient than paper	offers a single record available 24/7	EMR reduces administrative time 	Reminders 	&	 prompts support decision making 	Reduces risk through alerts 	&	 prompts	Mandated fields are helpful	EMR has improved MDT working	Right variety of equipment 	Enough equipment 	EMR saves time auditing records 	9	23	24	20	4	10	14	11	12	7	16	Agree	
EMR is easy to use 	More efficient than paper	offers a single record available 24/7	EMR reduces administrative time 	Reminders 	&	 prompts support decision making 	Reduces risk through alerts 	&	 prompts	Mandated fields are helpful	EMR has improved MDT working	Right variety of equipment 	Enough equipment 	EMR saves time auditing records 	58	42	61	47	47	52	57	43	52	50	39	Neutral	
EMR is easy to use 	More efficient than paper	offers a single record available 24/7	EMR reduces administrative time 	Reminders 	&	 prompts support decision making 	Reduces risk through alerts 	&	 prompts	Mandated fields are helpful	EMR has improved MDT working	Right variety of equipment 	Enough equipment 	EMR saves time auditing records 	23	24	21	15	32	34	27	41	24	17	50	Disagree	
EMR is easy to use 	More efficient than paper	offers a single record available 24/7	EMR reduces administrative time 	Reminders 	&	 prompts support decision making 	Reduces risk through alerts 	&	 prompts	Mandated fields are helpful	EMR has improved MDT working	Right variety of equipment 	Enough equipment 	EMR saves time auditing records 	20	21	8	30	25	17	14	18	25	30	10	Strongly Disagree	
EMR is easy to use 	More efficient than paper	offers a single record available 24/7	EMR reduces administrative time 	Reminders 	&	 prompts support decision making 	Reduces risk through alerts 	&	 prompts	Mandated fields are helpful	EMR has improved MDT working	Right variety of equipment 	Enough equipment 	EMR saves time auditing records 	9	9	5	7	11	6	7	6	6	15	4	



% of users requesting integration	Welsh patient administration service (WPAS)	Blood and microbiology results (LIMS)	Ultrasound scan results (RADIS)	Welsh Immunisation Service (WIS)	GP surgry	Welsh Clincial Portal (WCP)	CROSS BORDER WORKING	NEONATAL SYSTEM	13	56	15	1	4	1	3	4	
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