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[bookmark: _Toc239519453]Abstract
State your research problem and objectives: 
Medication in residential social care affects quality and safety, however, the paper-based procedures may cause inaccuracy in the records, breakdown in communication and medication administering mistakes. The dissertation evaluated the impact of Electronic Medication Administration Record (eMAR) systems on quality of care in residential social care in the UK, medication safety and medication errors, the effects of the implementation on workforce and strategies that can be adopted to optimise implementation of eMAR.
Describe your methods: 
A systematic search and selection were performed to carry out the systematic literature review. The literature was discovered, selected, method-rated and combined. A total of eleven studies were included in the final review, meeting the eligibility criteria. Thematic analysis of the identified evidence was able to identify the patterns of the eMAR implementation and quality of care.  
Summarize your key results or arguments: 
The findings were sorted into four themes, medication safety and medication accuracy; workforce practices and care coordination; implementation issues and organisational preparedness; and sustainable quality improvement. Generally, eMAR enhanced the documentation, medication monitoring, communication and medication-management processes. However, they were highly reliant on the quality of the staff, the systems usability, interoperability, integration of the workflows, leadership and organisational readiness.
 Conclusion:: 
eMAR was one of the essential facilitators though not a universal solution to the heightening of care quality. It has to be implemented through training and ongoing training to guarantee the functionality and to maintain the design and ongoing evaluation. However, no UK-specific data about the topic exists, and that is why generalisability is constrained by this fact, so the longitudinal, UK-based research that measures the outcomes of resident, workforce and medication-safety is required. 	 
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[bookmark: _6ozqb5wk8l7][bookmark: _Toc233554924][bookmark: _Toc239519458]1.1 Introduction to the Study
Managing medicines is integral to maintaining the safety of people, effective treatment and quality care in residential social care. The management of medicines and documentation issues poses a challenge as more older people taking multiple chronic medications are emerging. Communication problems and medication-related incidents are issues that arise from traditional paper-based documentation systems. This led to the introduction of the Electronic Medication Administration Records (eMAR) system, an innovative digital solution that strengthens medication tracking, documentation, and clinical decision-making. This dissertation explores the impact of introducing eMAR on medication safety, efficiency and quality of care in UK residential social care facilities.
[bookmark: _gsms3ezeoczu][bookmark: _Toc233554925][bookmark: _Toc239519459]1.2 Background of the Study
Reducing medication errors is a major patient safety concern, and in residential social care, there is a risk of residents taking several medicines and needing careful monitoring. Medicines are complex in prescribing, dispensing, documenting and administering, which increases the risk of incidence related to medicines. According to a study by Wudu et al. (2025), the overall prevalence of medication administration errors (MAE) committed by nurses was 39.3%, indicating significant issues in medication management with traditional methods. The research showed, among others, that the reasons for conditions so unfavourable were 'disturbances', lack of training, and overburden. Digital health technologies have revolutionised how medications are managed throughout health care systems. Improved electronic health record (EHR) design leads to a variety of positive outcomes, such as better usability, improved accuracy of documentation, and safer medication administration (Cahill et al., 2025). Similarly, Svandova and Smutny (2026) presented that the BMAs enhance compliance with medication procedures and mitigate workflow deviations and workarounds among healthcare professionals.
In social care, there is growing recognition of the value of digital systems for record-keeping in the context of an ever-more efficient service and provision of higher quality care. Malley et al. (2026) revealed that in England, the implementation of Digital Social Care Records led to a greater amount of information sharing, communication and care coordination. Similarly, Wilson et al. (2025) highlighted the importance of enhanced medication management systems in care homes in Scotland to further ensure the safety and quality of care for residents. Likewise, Sassoli and Houghton (2026) pointed to electronic medication records as a mechanism that helps to create accountability, governance, and quality improvement in aged care services. In addition, Martey (2025) discovered that medication verification systems in a structured format improved safety in the context of high-risk medication administration. However, implementation costs, staff training and readiness to adopt technology are still affecting uptake, and this should be further investigated in terms of the impact of eMAR systems in UK residential social care.
[bookmark: _nw1wtry9s4b8][bookmark: _Toc233554926][bookmark: _Toc239519460]1.3 Existing Research and Problem Statement
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[bookmark: _Toc239519438]Figure 1.1: Global Medication Management System Market Size
(Source: FMI, 2025)
The global medication management system market is estimated to expand from 3.2 billion USD in 2025 to 8.2 billion USD by 2036, at a CAGR of 8.9% during the forecast period, which would signify rising adoption of digital medication management technologies around the world (FMI, 2025). Medication administration errors are known to have a significant impact on healthcare and social care organisations, and existing research shows that despite the growing number of efforts to increase digitalisation, there are still significant problems reported. Electronic Medication Administration Records (eMAR) systems have been implemented for increased accuracy with documentation, greater medication safety and more efficient delivery of care. But evidence indicates that there are still widespread implementation and documentation issues. Digital medication administration systems can help overcome medication documentation issues with 89.7% of doses documented electronically (MJA, 2025). These gaps can result in missed meds, stalled treatments and a negative patient experience. The wide-ranging potential impacts of a poor medication management system have also been identified. Medication errors are one of the most prevalent types of preventable adverse events that harm the patient and have a significant influence on health care costs and inefficiencies of service. Digital medication systems can minimise documentation errors by 10.3% to increase the accuracy, communication, and workflow (BWS, 2025). Research suggests that HCOs that implement medication systems for electronic documentation can trigger fewer documentation errors in some cases, and better compliance with medication administration processes in other cases, depending on the quality of the implementation. Although there has been an increase in the use of eMAR technologies, there is little research about the effectiveness of this in UK residential social care environments. Evidence that is available is mainly from hospital settings or other aged care systems overseas, so it cannot easily be adapted in the UK care context. In addition, past research has tended to concentrate on aspects of the implementation rather than the rationale for such, and the effect on quality-of-care outcomes. As such, the issue this dissertation will seek to investigate is the lack of understanding of the impact of implementing an eMAR system on medication safety, service quality and outcomes for residents in UK residential social care. This is a critical need to help facilitate evidence-based digital transformation and enhance medication management practices throughout the sector.
[bookmark: _qkoh34i9kg9p][bookmark: _Toc233554927][bookmark: _Toc239519461]1.4 Scope of the Study
Adoption of Electronic Medication Administration Records in residential social care settings in the UK is of particular interest. They examine published evidence on the use of a medication in relation to the safety of patient care, reduction of medication errors, accuracy of documentation, efficiency of staff and/or resident outcomes associated with the use of an eMAR. The investigations did not cover acute hospitals or primary care and were conducted in residential social care settings (care homes, long-term residential facilities). The study is a systematic literature search to summarise the latest evidence on eMAR implementation. Information about features that could support or hinder successful implementation, as well as technologies used for digital medication administration that may support an improvement in treatment quality are highlighted. The study focuses on UK residential social care, taking into account pertinent international evidence and leads to insights for policy makers, health care workers, managers of care homes and technology developers.
In addition, the research investigates the role of the eMAR system in ensuring the safe administration of the students' medication by enhancing monitoring features, real-time documentation and communication between care personnel. A tech-driven medication management system helps minimise the risk of medication administration errors during manual record-keeping practices, while also ensuring documentation accuracy, (McGrath and Carroll (2025). Also, organisational aspects of successful implementation include staff training, digital competence of the staff, management support and technological infrastructure are explored. These are especially significant, as there may be staffing shortages, greater needs for care, and complicated medication regimens among residents in residential long-term care facilities. The results will then be translated into evidence-based recommendations for supporting effective approaches and enable optimisation of medication management practice in residential social care services in the UK.
[bookmark: _sar0gtyqwdap][bookmark: _Toc233554928][bookmark: _Toc239519462]1.5 Research Aim
· This research aims to evaluate the impact of Electronic Medication Administration Records (eMAR) Systems implementation on the quality of care in UK residential social care.
[bookmark: _waysibipv3hg][bookmark: _Toc233554929][bookmark: _Toc239519463]1.6 Research Objectives
The research objectives are: 
· To critically analyse the impact of eMAR systems implementation on the quality of care in UK residential social care.
· To assess potential challenges of implementing eMAR systems in the UK social care field.
· To examine the influence of eMAR systems on medication safety and error reduction in UK residential social care.
· To recommend strategies for optimising the use of eMAR systems in the UK to ensure maximum benefits for residential social care.
[bookmark: _jdprxl6hw9mu][bookmark: _Toc233554930][bookmark: _Toc239519464]1.7 Research Question
What is the impact of implementing Electronic Medication Administration Records (eMAR) Systems on the quality of care in residential social care in the UK?
[bookmark: _ffkm6afc88d5][bookmark: _Toc233554931][bookmark: _Toc239519465]1.8 Significance of the Study
Academically, practically and from a policy point of view, the study is important. In terms of academia, it adds to knowledge about digital health technologies in residential social care and medication management. This study fills an important gap in the literature by compiling and synthesising the evidence available. The research in this study may help care home providers and health care professionals recognise the potential opportunities and issues when implementing eMAR from a practical point of view. Correct medication management can help to improve the safety of patients, minimise mistakes with medication, make sure that documentation is correct and ensure efficient service delivery (Martey, 2025). The results are especially critical in view of the growing acuity of the needs of the residents in these facilities. The study is important for health and social care policymakers and regulators interested in stimulating digital change in these sectors. The results of this research could be used to help inform policy decisions, aid future investments and help respond to initiatives to improve the quality of care by implementing technology. Additionally, the results could inform which changes to make in order for organisations to maximise the potential of DMSs.
[bookmark: _xqr37gvdjtuw][bookmark: _Toc233554932][bookmark: _Toc239519466]1.9 Dissertation Structure
This dissertation is organised into six chapters. Chapter One has been prepared with background research on the study, scope of study and background significance. The literature research in Chapter Two challenges the literature on eMAR systems, medication safety, quality of care and digital health technologies. Chapter Three outlines the research methodology, which involves the design of a systematic literature review, search strategy, inclusion criteria and analytical procedures. Chapter Four covers the results from the papers chosen and the themes which have surfaced from these findings. Chapter Five brings together a discussion of the findings with reference to the literature, theoretical attitudes and practical implications. Finally, Chapter Six concludes the dissertation by summarising the main findings, giving some recommendations, limitations, and suggestions for future studies. 
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[bookmark: _xarbqfsrdjub][bookmark: _Toc239519468]2.1 Introduction
This chapter examines literature relating to Electronic Medication Administration Records (eMAR) and their effect to quality of care in residential social care in a critical way. It highlights key research gaps, discusses challenges on implementing, digital technology, and medication safety and management. There are also theoretical and conceptual frameworks presented to support the study that is provided under the chapter.
[bookmark: _sqzxje1vssi9][bookmark: _Toc239519469]2.2 Definition of Concepts
Electronic Medication Administration Record (eMAR):
An Electronic Medication Administration Record (eMAR) is a digital system to record, monitor and manage medication administration activities. This is a system that will replace the traditional paper medical record documentation of medications and provide immediate access to medication information, automated documentation, and improved information retrieval. By enhancing documentation accuracy and providing greater accessibility, eMAR systems can help reduce medication administration errors, while also supporting medication tracking and documentation which could play a role in improving patient safety (Cahill et al., 2025).
Medication Safety:
Medication error and adverse drug event prevention and minimisation in medication management process with respect to their treatment. It covers safe prescribing, dispensing, administration, monitoring and documentation practices aimed at reducing patient harm and enhancing treatment outcomes. Technological measures, standardised processes, and monitoring systems are examples of effective strategies that limit the possibility for human error and enhance accountability in healthcare organisations, thereby minimising the risk of medication errors (Alshamrani et al., 2025).
Quality of Care:
Refers to the extent to which health and social care services can enhance desirable health outcomes by providing the care that is safe, effective, efficient, timely and person-centred. In the context of care for the elderly and disabled, quality of care is closely linked to proper control of medicine administration, communication, and provision of safe and reliable healthcare services.
[bookmark: _vm32b4ya6bl][bookmark: _Toc239519470]2.3 Quality of Care in Residential Social Care Settings
[image: Improving the quality of care in nursing home organizations with urgent  quality issues: design and effectiveness of a Dutch government-funded  support programme | BMC Health Services Research | Springer Nature Link]
[bookmark: _Toc239519439]Figure 2.1: Dimensions of Quality of Care Supporting Optimal Quality of Life for Residents
(Source: SN, 2025)
The framework outlines eight dimensions of health and wellbeing resident safety, learning and improving quality, leadership and governance, responsive workforce, resource utilisation, information use, person-centred care and well-being that can all support the creation of optimal quality of life for residents (SN, 2025). Quality of care is a very well recognised goal of providing residential social care, and it can be described as safe, effective, timely, person-centred care that enhances the wellbeing and/or health of the person receiving it. The optimum governance means for quality care, especially about drug management, however, is still a topic of divergent views. Good documentation is an integral part of providing safe nursing and good medicine, but there are still ongoing problems with documentation. Nwokocha (2026) pointed out that poor record-keeping of medications continues to be a major issue in UK healthcare that leads to medication-related incidents and suboptimal patient care. That is an indicator that the conventional methods of documentation might not be enough to deliver the care required in today's day and age.
On the other hand, technology-based solutions have been heavily marketed as a solution to medication management issues. According to McGrath and Carroll (2025), digital medication management systems excel at increasing the accurate monitoring, communication, and documentation of medications, thereby improving medication safety. Electronic Medication Administration Record (eMAR) systems have demonstrated a beneficial impact on information accessibility and supported safer medication administration processes by streamlining documentation procedures, providing healthcare professionals with accurate and real-time medication information, which minimises dependence on manual records and fosters medication management best practices (Egger, 2025). These findings suggest that digital technologies can remedy several limitations that can be associated with manual recording. However, that technology can enhance care quality is not a given. Many technology-focused studies fail to consider the impact of competence of staff, system integration and organisational readiness that often drive the effectiveness of any eMAR system.
Another question is whether the provision of better information will lead to better health care results. Tuomisto et al. (2025) continued to say that collaborative medication record systems enhance communication and continuity of care by minimising the risk of missing out on medication data. However, solid communication without effective use of the information cannot be a guarantee improved healthcare outcomes if healthcare professionals don't know how to use such information effectively. Cahill et al. (2025) have also posited that the benefits of EHRs are closely tied to the usability of the system, which further strengthens this argument. The authors showed that appropriate system design helps minimise documentation mistakes and ensure safe medication practices, while inappropriate design can lead to an increased workload and introduce additional hazards.
[bookmark: _toaus69o5rn0][bookmark: _Toc239519471]2.4 Medication Management and Medication Safety in Residential Care
[image: Medication management in care facilities: effective processes for better  care]
[bookmark: _Toc239519440]Figure 2.2: Medication Management Process in Healthcare and Social Care Settings
(Source: Myneva, 2025)
This sequence demonstrates various aspects of medication management from prescribing to purchasing, administering to documenting, using to observing and finally including, all toward the goal of safe and effective medication use (Myneva, 2025). Safe management of medication and medication safety are often recognised as key elements of quality in residential facilities, where several medications may be necessary for managing several residents' chronic and complex health issues. Standard wisdom on medication management is that when we manage meds well, we see better outcomes in our patients, but it's not always that simple. Despite having procedures in place, medication errors still happen, perhaps that means that the older methodology of medication management is not enough to deal with the increased complexity of providing residential care. Thus, the use of technology-based solutions was highlighted as an option to mitigate the risk associated with medicines. Healthcare automation supporters claim that there is a potential for a significant increase in medication security and performance. Alshamrani et al. (2025) argued that by minimising manual interventions, the use of Automated Dispensing Cabinets enhances the security of medications, helps to better control them, and minimises inaccuracies in dispensing. In this sense, automation is a means to minimise the occurrence of human error and increase accountability. There are potential technological vulnerabilities such as system failures, users' overreliance, and less professional vigilance, among others. Thus, automation can contribute to increasing the level of medication safety, although this relies on the proper management of the system and the involvement of the staff.
There is a comparable discussion around bar code medication handling technologies. Barcode medication administration systems have demonstrated the benefits of greater traceability and verification in implementing safer medication management practices, consequently reducing the deviation from the adopted medication administration procedures and improving compliance with safety procedures (Svandova and Smutny, 2026). However, the authors also identified some workarounds and deviations by health care professionals, highlighting that technology alone cannot end unsafe practices. This discovery calls into question the safety of medications simply because they are digitised. There is not a consistent view of the usefulness of digital monitoring systems either. Botma et al. (2026) showed that the monitoring systems through dashboards contribute to transparency as well as accountability and oversight of the controlled substances. While these advantages can contribute to enhanced medication governance, there is also the potential for increased administrative burden and documentation duties for healthcare professionals. Therefore, supervision doesn't always lead to better quality of care.
Moreover, there are contentions over how AI is playing a greater part in the administration of medications. Martey (2025) noted that, underpinning the importance of the role of health workers, is the need for structured human processes around high-risk medications to prevent errors related to high-risk medications. According to Forkuo (2025), on the contrary, AI technologies have the potential of automating routine tasks, detect medication risks, and improve clinical decision-making.
[bookmark: _b2bumcmsyp5m][bookmark: _Toc239519472]2.5 Electronic Medication Administration Records (eMAR) Systems in Health and Social Care
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[bookmark: _Toc239519441]Figure 2.3: Importance of eMAR/eTAR Systems in Private Duty Nursing Services
(Source: CareVoyant, 2025)
The figure highlights the role of eMAR/eTAR systems in supporting home care scheduling, electronic medication and treatment documentation, and revenue cycle management to improve care efficiency and operational performance (CareVoyant, 2025). Electronic Medication Administration Records (eMAR) systems are being retrofitted and enhanced to provide transformative medication management, documentation and patient safety solutions in health and social care. Promoters believe that this will improve access to medication information in real time, improve monitoring systems and minimise errors associated with medications. Despite traditional medication management approaches, errors in medication administration documentation continue to be prevalent among nurses, with a pooled prevalence of 39.3%, and are sensitive to documentation failures, interruptions and workload pressures. These barriers imply that the current and traditional processes used for medication administration in HCMs might be inadequate to ensure optimal medication safety, further substantiating the need for eMAR system implementation as an effective tool for reducing medication-related risks and improving medication management practices' reliability (Wudu et al., 2025).
However, it is not accepted that digitalisation, in itself, makes patients' medication more secure. Midipolawatta et al. (2026) claimed that safe medication administration would not be solely dependent on the technology but would be more dependent upon structured clinical practices, professional competence and ongoing education. This indicates that, for eMAR systems to work effectively, there should be proper training along with the use of standardised procedures. Thus, the success in making medications safer is not all due to the execution of technology. The ability to integrate with wider EHR systems is often touted as a major benefit of eMAR systems. The integration of EHRs has positively affected access to and the communication of information, which in turn has led to better documentation quality and efficiency of workflow and coordination among human health providers. The growing integration of digital solutions can also bring problems like systems failing to connect, more paperwork, and greater reliance on technology infrastructure, which can restrict the efficiency of digital healthcare systems and impact their users' acceptance (Kulyk et al., 2025). 
There is also some controversy over the effectiveness of eMAR systems in enhancing the safety of medicines. Bečková and Slezáková (2025) insisted that precision documentation, monitoring systems and adherence to procedures are critical in minimising medication-related incidents. While eMAR systems can certainly help with these goals when they automatically alert to missing data and/or audit trails, a technological safeguard is hardly a cure-all for human error and/or procedural deviations. In the same way, Kalender (2025) emphasised that healthcare organisations need to strike a balance between various priorities such as patient safety, quality of service, operational efficiency, and resource utilisation.
[bookmark: _gh9ho7ndoia][bookmark: _Toc239519473]2.6 Impact of eMAR Systems on Quality-of-Care Outcomes
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[bookmark: _Toc239519442]Figure 2.4: Key Features of Electronic Medication Administration Record (eMAR) Software
(Source: AV, 2025)
The figure highlights the key features of eMAR software, such as automated medication tracking, alerts and notifications, barcode scanning, EHR integration, reporting and analytics, and user-friendly interfaces for improved medication safety and efficiency (AV, 2025).  Research into the impact of Electronic Medication Administration Records (eMAR) systems on quality of care has not been uniform. Proponents of digital medication technologies say they are beneficial for patient safety, medication accuracy, service efficiency and clinical outcomes, while minimising manual documentation methods. Colin et al. (2025) carried out a meta-analysis of the RCTs which provided strong and convincing evidence for this statement and stated that electronic health interventions would significantly hit a low mark of medication errors and improve the adherence to medication protocols. These findings confirm that digital medication systems can support the reliable delivery of medication and contribute to improving client outcomes.
Consider, however, that the prospect of technology making health care better has been brought into question. Although digital systems can minimise some types of medication errors, these systems are supported and dependent on the quality of the implementation, staff engagement, and organisational readiness. It is worth considering if the benefits observed are due to technology or the organisational changes which are associated with digital transformation. Therefore, it may be a more complex process linking the adoption of eMARs with increased quality. The impact and use of automation in medication management is also debatable. Shbaily et al. (2025) suggested that Pharmacy Automation Systems (P.A.S.) are more beneficial than the conventional system of medication management as better ways of dispensing medicine. In this aspect, the main benefit of automation is that it reduces human error and standardises the processes of handling medicines.
Opposition is also present to the levels of change in governance and continuity of care that may be offered by electronic medication records. Sassoli and Houghton (2026) advocated the use of eMedication Records (eMR) to ensure accountability, compliance, and access to information within aged care settings. There are a group of researchers, however, who think that more documentation can have the opposite effect and lead to more of an administrative burden and fewer hours actually spent with patients. Pereira (2025) similarly discovered that EHR use positively affected medication safety, with advantages depending on appropriate documentation methods, but this impact was contingent on the way the frameworks were utilised. Various digital medication safety interventions have demonstrated a positive effect on reducing medication errors and improving healthcare quality by improving monitoring processes, standardising medication administration processes and strengthening patient safety interventions. However, these technologies need the proper clinical leadership, effective workflow integration and engagement of healthcare professionals for full effectiveness. Ultimately, if not supported with the necessary organisational alignment and structure and lacking integration with existing care pathways, the potential of digital interventions cannot be fully leveraged (Bentil et al., 2025).
[bookmark: _ikl7vt6obbw][bookmark: _Toc239519474]2.7 Influence of eMAR Systems on Medication Safety and Error Reduction
[image: Role of Medication Management Systems in Preventing Errors]
[bookmark: _Toc239519443]Figure 2.5: Key Benefits of Medication Management Systems in Healthcare Settings
(Source: Delveinsight, 2025)
Medication management systems offer numerous advantages such as better patient care, inventory control, regulatory adherence, data-driven decision-making, remote care assistance, cost savings, workflow optimization, and medication adherence (Delveinsight, 2025). Patient safety has been seen as a key aspect of the quality of healthcare provision, and minimising medication errors is a key health and social care target. Proponents of Electronic Medication Administration Records (eMAR) systems assert that digital medication technologies boost medication documentation accuracy, enhance medication administration-related clinical decision-making, and minimise medication administration risk. From there, real-time access to medication information together with automated verification processes enhance medicament security and decreases preventable mistakes. Whether or not this can be consistently accomplished through eMAR systems is debatable. One of the best pros for using eMAR is that of better continuity of medication records. When an EHR system goes down, it can cause serious disruptions in the medication administration process by implementing limitations on reaching essential patient data and the need for handwritten documentation. This can lead to mistakes with transcription, misunderstandings, delays in medication or doses, and sometimes poor record-keeping, which can have a detrimental impact on continuity of care and patient safety. This is a critical vulnerability that reinforces the need for establishing clear contingencies, back-up systems, and plans regarding how to manage breaks in digital technologies to ensure that any potential decreases in medication safety practice do not affect patients as a result (Baldauf, 2025).
These interruptions can result in mistakes in transcription, in communications and even in a delay in treatments. Such a discovery also underscores the critical need for sound and reliable digital systems, but also shows a paradox in the digitalisation agenda. There is also disagreement on the impact that eMAR systems can have in quality improvement initiatives. Irish (2026) found that structured medication safety interventions led to a reduction in medication-related risk(s) and enhanced patient safety outcomes. It is unclear, however, if these improvements were due to the use of digital technologies or if it was a general organisational effort to improve the safety culture and process. This indicates that technology can be viewed as a facilitator in medication safety as opposed to the key change agent. There is still some disagreement about the use of electronic systems to control high-risk populations of patients. Kuzniewicz et al. (2025) pointed out that medication oversight and documentation are essential processes for extremely preterm infants who have complex medication orders. Electronic systems enable full-trained medication tracking, however, critics say that technology cannot be used instead of clinical judgement when handling vulnerable patients. 
Cars are also another issue in the literature between technology and human factors. Syed et al. (2025) stated that the knowledge, attitudes, and reporting practices of nurses continue to play a pivotal role in medication safety outcomes. This challenges technology-based ways of thinking, as it proposes that the effectiveness of eMAR relies more on workers' competence and following of safety procedures. Machine learning technologies are able to detect which healthcare professionals are more likely to be interrupted when administering medication, based on analysis of the patterns of behaviour and operation in clinical workflows. Machine learning can help in health systems by aiding in the early identification of potential risks and guiding informed decision-making processes, thereby optimising workflows, increasing patient safety, and minimising medication-related errors (Dong et al., 2026). 
[bookmark: _5fb3ykx3qxf][bookmark: _Toc239519475]2.8 Challenges and Optimisation Strategies for eMAR Implementation
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[bookmark: _Toc239519444]Figure 2.6: Challenges Associated with eMAR System Implementation in Healthcare and Social Care Settings
(Source: Mindbowser, 2025)
Key barriers to the implementation of eMAR are highlighted, such as costs, staff resistance, insufficient training, data migration challenges, interoperability limitations, privacy, usability, regulatory requirements, and vendor dependency which may impact eMAR adoption and performance of the system (Mindbowser, 2025). Despite claims that the successful adoption of Electronic Medication Administration Records systems (eMAR) will resolve medication safety issues, literature points to a combination of organisational, technological and human factors affecting implementation outcomes. Some research has been based on the benefits of the digital drug regime, however other studies have highlighted major potential issues that may impede the effectiveness of the system. Along with technological capability, there is also a question on the readiness of the organisation and the capacity of the workforce, as this debate shows, which is both important and essential for successful implementation.  One of the most common challenges mentioned is the preparedness of the workforce. Wilson et al. (2025) claimed that for medication management to be effective in care homes, the necessary pharmaceutical support, education for staff, and communication mechanisms must be ongoing. One of the key constraints the authors found to digital transformation was workforce pressures and resource constraints. The discovery must now throw doubt on the view that technology should be seen to resolve medication safety issues, with the view that issues with staffing and lack of organisational support could negatively affect implementation success, even if the technology is deemed high quality.
The importance of user acceptance is debatable, too. The medical community has largely recognised that electronic medical records (EMRs) increase the ease of access to patient information, ease the retrieval of the right patient information in a timely fashion, and help to make informed medical decisions. Access to timely, accurate information can better facilitate care coordination, communication between providers and better healthcare delivery. These benefits, however, may be realised to varying degrees based on the usability of the system, the match of the workflow, and the successful uptake of the system in daily clinical practices, impacting user satisfaction and the outcomes of technology adoption (Pope et al., 2025). The authors did state some usability issues, as well as workflow problems and integration with the system. The apparent paradox implies that users may be aware of the theoretical advantages of the digital system, but practical issues regarding the system's implementation can lead to a decrease in satisfaction and the intention to use it. However, the presence of perceived usefulness does not mean that eMAR technologies will be used for a long period of time. Likewise, a high level of digital competency has been cited as an important success factor to implement. Al-Qudah et al. (2025) posited that greater nursing informatics skills have a positive influence on effective utilisation of technology and clinical decision-making. In this sense, however, there is also a possible drawback, because organisations lacking in training can suffer from a lack of achieving results in line with the intended goals of eMAR systems. Thus, while technological innovation is vital to narrowing disparities in performance and a hallmark of a successful lean system, this innovation can actually be misdirected and may further an existing divide between more technologically savvy members of the health care team and those who are less digitally prepared.
More issues in relation to governance and accountability complicate implementation. Kurniawan et al (2025) highlighted the need for standardised processes, well-defined governance frameworks, and organisational responsibilities to manage medication errors. Although digital systems can help to heighten transparency, they can also create new administrative tasks and reporting. As a result, implementing greater accountability implications will benefit safety yet will also add to the complexity of operations. There also exist conflicting views on the usability of the system based on the literature. A poor interface design may lead to increased cognitive workload, decreased productivity, and documentation errors (Vicente et al., 2025). This discovery contradicts technology-centred assumptions to show that, where usability is not taken into account, there are potential risks that digital systems can add. Thus, there is a need to continuously understand how the technology, user-centred design, workforce readiness and organisational readiness fit into the successful implementation of eMAR. The evidence indicated that the effectiveness of the implementation can be categorised as a wider organisational issue, not just a technical issue, and needs to be continually monitored, adapted and trained.
[bookmark: _q09iypcn92zi][bookmark: _Toc239519476]2.9 Theoretical Framework
The Technology Acceptance Model (TAM) is a valuable model which can be used to understand the implementation and successful use of Electronic Medication Administration Records (eMAR) systems within the context of residential social care. It is suggested that technology acceptance is a pre-eminently driven process by perceived usefulness and perceived ease of use, leading to behavioural intentions and use of systems. For digital transformation to be successful, users should perceive the value of technology and incorporate it into their daily activities (Lui and Shum, 2025). User's confidence, preparedness and technical competence are further important factors in determining technology acceptance. Training and ongoing supports can be used effectively to improve user willingness to work with digital system(s) and also to improve the outcomes of implementation. 
This is because higher confidence in the use of healthcare technologies is more likely to ensure accurate and consistent use of them, while inadequate preparation may impact adoption and effectiveness (Roman Jones et al., 2025). However, certain challenges in the wake of digital technology also involve workload, workflow efficiency and employee's well-being, which necessitates different strategies of implementing digital technologies in a proper manner (Srivastava et al., 2025). Also, digital health systems provide connectivity, access to information, and decision-making, helping facilitate timely communication and coordination of care. Strong digital systems help to share information and provide high-quality health care in residential care settings (Ibrahim et al., 2025). A proper access to health care information is also necessary for good clinical answers and coordinated care of the residents (Silva et al., 2026).
[bookmark: _vdahulrduolg][bookmark: _Toc239519477]2.10 Conceptual Framework
[image: ]
[bookmark: _Toc239519445]Figure 2.7: Conceptual Framework
(Source: Self-Developed)
The conceptual framework was developed to show how the implementation of an eMAR system and the quality-of-care outcomes relate in residential social care. It suggests that a successful implementation of eMAR systems increases the accuracy of documentation, medication safety, efficiency of processes and access to information and communication, all of which contribute to better quality of care outcomes. These outcomes in turn result in increased resident safety, fewer medication errors, the improvement of care coordination and resident outcomes. Digital record systems have been seen as being key enablers of information sharing and care co-ordination. Malley et al. (2026) found that the use of Digital Social Care Records led to better communication, easier access to information, and increased operational efficiency in care services. EHRs enable better access to patient information and connectivity of a valuable volume of healthcare data to guide better decision making in patients' care pathways. Digital capabilities with synchronous communication can facilitate the organisation, analysis and utilisation of healthcare records, leading to improved healthcare coordination and efficiency. This enables easy access and control of healthcare information, resulting in better healthcare planning, effective clinical monitoring, and enhanced healthcare treatment in intricate healthcare settings (Ren et al., 2025).
The quality of documentation is a core element of the framework, as accurate documentation has a direct impact on medication safety and continuity of care. In the healthcare industry, factors such as the burden of documentation, the usability of the systems, and the effort required to use them have been identified as key determinants in the marginalisation of healthcare professionals' experiences using electronic systems (Doherty et al., 2025). Results indicate that there is a possibility of enhancing documentation accuracy and system effectiveness by enhancing usability. Another pathway identified between eMAR implementation and quality outcomes of care is medication safety. Prescribing practices are a key factor in patient safety outcomes, as mis prescribing and over/under prescribing can lead to adverse events and complications with treatments. Clear, timely and up-to-date information on medicines should allow healthcare professionals to prescribe appropriately and to ensure effective and safe monitoring of medicine usage. Digital systems that can be relied upon enable medication stewardship efforts to be improved through increased transparency, better clinical oversight, and a decreased chance of prescribing mistakes. Accessible drug information helps to optimise prescription writing and administration, thereby promoting safer medication practices, patient-centred care, and better healthcare quality (Asrani et al., 2025). A first step toward making medication management safer is to implement effective digital systems that minimise opportunities for errors and enhance clinical oversight. The structure additionally acknowledges the significance of timely as well as coordinated healthcare circumstances. Early and proper clinical interventions were linked to better patient outcomes, highlighting the importance of making healthcare information easily accessible and reliable (Xiang et al., 2026). 
[bookmark: _u36678dzxk8g][bookmark: _Toc239519478]2.11 Research Gap 
The literature showed significant evidence on the value of DMS, but several important gaps can be identified. The studies currently undertaken are mainly in relation to the development and application of electronic medication administration technologies in educational, health and specialist residential settings and not in UK residential social care. For instance, in school healthcare there are discussions about electronic medication administration systems (EMAS) in the school, which focus on technological aspects and record-keeping rather than patient care as data handling methods (Egger, 2025). Likewise, within residential child care services, medication safety initiatives using technology have been explored, showing that technology aids in medication monitoring and record-keeping, which improves medication safety (McGrath and Carroll, 2025). Additionally, research has pointed out the importance of documentation issues and potential drug safety hazards in the context of domiciliary care, with the call for better digital verification systems (Nwokocha, 2026). Moreover, the value of collaborative medication record systems as a means of charting downtime and maintaining continuity of communication has been assessed mainly in healthcare organisations (Tuomisto et al., 2025). Nevertheless, there is currently very little research which more specifically looks at the impact eMAR implementation may have on the quality-of-care outcomes, safety of medicines, efficient workflow and the well-being of residents in UK residential social care. Hence, there is a strong contextual and evidence gap and a need for a systematic literature review on the impact of eMAR systems in residential social care.
[bookmark: _Toc239519479]2.12 Chapter Summary
This chapter was a critical literature review focusing on literature on quality of care, medication management, medication safety, eMAR systems and digital health technologies. It explored the impact reported on safety, documentation, work efficiency, and the results of care, considerations for implementation, the technology acceptance model and a conceptual framework that underpin the methodology chapter.	 


[bookmark: _Toc236836605][bookmark: _Toc239519480]Chapter 3: Research Methodology
[bookmark: _rfi1d4jsay2s][bookmark: _Toc239519481]3.1 Introduction
This chapter presents the research methodology adopted to investigate the impact of Electronic Medication Administration Records (eMAR) systems on the quality of care in UK residential social care through a systematic literature review. A rigorous methodological framework is essential to ensure that the findings are credible, transparent, and capable of addressing the research aim and objectives. Accordingly, this chapter explains and justifies the research philosophy, research approach, research design, and the rationale for selecting a systematic review methodology. In addition, the chapter discusses ethical considerations, measures adopted to enhance the reliability and validity of the review, and the methodological limitations encountered during the research process. 
[bookmark: _ow3pzfxdd2xf][bookmark: _Toc239519482]3.2 Research Philosophy
Research philosophy provides the assumptions that guide how knowledge is generated and interpreted throughout the research process (Hoda, 2024). It influences methodological decisions by determining how evidence is collected, analysed, and interpreted in relation to the research objectives. This study adopts an interpretivist research philosophy because it seeks to understand how existing academic evidence explains the influence of Electronic Medication Administration Records (eMAR) systems on the quality of care in UK residential social care settings. Rather than measuring causal relationships through primary quantitative data, the research interprets findings reported across published studies to develop a comprehensive understanding of medication safety, documentation accuracy, staff experiences, implementation challenges, and quality-of-care outcomes. Since the study is based on a systematic review of qualitative and mixed-method literature, interpretivism provides the most appropriate philosophical foundation for analysing different perspectives reported by previous researchers.
The interpretivist philosophy also supports the exploration of contextual factors affecting eMAR implementation, including organisational culture, workforce readiness, digital competence, leadership support, and technological infrastructure (Jones-Hernandez, 2025). These factors cannot be fully understood through numerical measurements alone because their influence often depends on organisational contexts and human behaviour. By synthesising multiple viewpoints from published evidence, a study develops a deeper understanding of how digital medication systems contribute to quality improvement within residential social care (Kosiol et al., 2024).
[bookmark: _a2jds4h39gjc][bookmark: _Toc239519483]3.3 Research Approach
Research approach is the logical sequence in the development of knowledge in order to answer the research question. There are two popular methods of reasoning: deductive and inductive. Deductive research starts with a theory or hypothesis and then goes to the empirical data to test it. Inductive research, however, creates greater understanding and concept development from evidence that does not seek to test hypotheses in advance (Haque, 2022). Within qualitative studies, inductive reasoning is very common, as it enables themes and interpretations to arise naturally from the data available (Laari, 2025).
This dissertation uses an inductive method of research since it aims to compile evidence on how Electronic Medication Administration Records (eMAR) systems are being implemented, not to validate a pre-established theoretical model. This research provides a systematic review of published studies to identify themes and patterns about medication safety, documentation quality, work flow efficiency, staff experiences, barriers to implementation, and quality of care outcomes in residential social care. These findings are analysed to draw general conclusions on the effectiveness of eMAR systems in the UK care sector.
[bookmark: _ac3f2n6hc5py][bookmark: _Toc239519484]3.4 Research Design: SLR
The research design for this study is a systematic literature review (SLR) which is used in assessing the impact of Electronic Medication Administration Records (eMAR) systems on quality of care in UK residential social care. Systematic Literature Review is a method of literature research that is structured and transparent, designed to identify, evaluate and synthesise evidence from existing literature that answers a clearly formulated literature review question (Sauer and Seuring, 2023). An SLR is different to a narrative review in that it is conducted according to a fixed protocol that reduces researcher bias and ensures the review process is comprehensive, reproducible and evidence based (Sharma and Sangal, 2026).
The selection of an SLR is suitable due to the present study is not of primary data collection but rather it is about evaluating published evidence about the implementation of eMAR systems. Previous research on digital medication administration systems can be found in the fields of healthcare, nursing, health informatics and social care. Thus, a systematic review allows for the synthesis of these differing results into a unified body of evidence that can form the basis for meeting the objectives of the research (Marzi et al., 2024). In addition, evidence synthesis is valuable for synthesising common findings, gaps in research and future research priorities in a sector where there is limited research specifically addressing the needs of residential social care services in the UK.
The SLR also offers more methodological control than standard literature reviews since each phase of the review has been clearly defined in terms of procedures that can be followed by future researchers (Cabrera, 2023). The structured searching, screening, and quality appraisal reinforce the reliability of the evidence synthesis and facilitate conclusions based on high-quality published studies and not on literature selection (Satnarine, 2023).
[bookmark: _leekeqmjfzi9][bookmark: _Toc239519485]3.5 Review Protocol and Reporting Guideline (PRISMA)
In order to be methodologically transparent and consistent, the present systematic literature review is presented using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guideline. A PRISMA framework was an internationally recognised framework designed to enhance the quality, transparency and reproducibility of systematic review by offering standardised guidance on the identification, screening, assessment and reporting of relevant literature (Nezameslami et al., 2025). The use of PRISMA allows readers to follow the process of study selection, and helps minimise the potential for reporting bias during the entire review process (Agrawal et al., 2024).
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[bookmark: _Toc239519446]Figure 3.1: Prisma Diagram
(Source: Self-Developed)
The first step in the review process was to write a well-defined research question that was derived from the study aim and research objectives. A series of detailed searches were then carried out in selected electronic databases for specific search terms relevant to the study of Electronic Medication Administration Records and medication safety, quality of care, digital health technologies, and residential social care. All records retrieved were exported and screened for duplicates, then titles and abstracts were screened for relevance.
After the initial screening, the full text articles were reviewed to ascertain the appropriateness for the review using the pre-established inclusion and exclusion criteria. Studies that met all the criteria went on to quality assessment and data extraction. Information relevant to the characteristics of the study, methodology, participant setting, implementation outcomes, implementation challenges and quality of care indicators was systematically extracted to support evidence synthesis.
The database search initially identified 186 records. After removing 32 duplicate publications, 54 studies remained for title and abstract screening. Following full-text assessment of 29 articles against the predefined eligibility criteria, 11 studies satisfied all inclusion requirements and were included in the final systematic literature review for quality appraisal, data extraction, and thematic synthesis. 
[bookmark: _vgqt1ttcjjyk][bookmark: _Toc239519486]3.6 Search Strategy
A detailed search strategy was created to identify published literature of relevance to the implementation of Electronic Medication Administration Records (eMAR) systems and the impact on the quality of care in residential social care settings. A structured search strategy ensures that the most relevant evidence needs to be included in a review and publication bias should be reduced (Shaheen et al., 2023).
Electronic databases were chosen because they offer the availability of high-quality peer-reviewed academic literature that are relevant to healthcare, nursing, digital health, social care, and health informatics (Rodrigues et al., 2024). The databases that have been searched are PubMed and Google Scholar. These databases were chosen for their wide ranges of healthcare research and systematic review studies pertaining to medication management and digital healthcare technologies.
	Keywords
	Boolean Operator

	"Electronic Medication Administration Record" OR eMAR
	OR

	"Quality of Care" OR "Medication Safety"
	OR

	"Residential Social Care" OR "Care Home" OR "Long-Term Care"
	OR

	Final Search String
	("Electronic Medication Administration Record" OR eMAR) AND ("Quality of Care" OR "Medication Safety") AND ("Residential Social Care" OR "Care Home*" OR "Long-Term Care")


[bookmark: _Toc239519408][bookmark: _Toc239519447]Table 3.1: Keywords Table
(Source: Self-Developed)
Only studies published between 2020 and 2026 were included to ensure the evidence was reflective of the current digital health care practice. Only peer-reviewed journal articles, systematic reviews and high quality empirical studies written in English were included. Studies that did not include enough methodological details, and grey literature, conference abstracts, editorials and opinion articles, and dissertations were excluded because the overall quality of the evidence synthesis was desired.
After those database searches, duplicate records were eliminated, prior to title and abstract screening. All the studies that were found to be relevant were then assessed for full text with predetermined eligibility criteria, prior to quality appraisal and data extraction. Selected articles were also reviewed on a manual basis to look for further studies which were not retrieved automatically from electronic databases.
[bookmark: _zh39ud4eyf2q][bookmark: _Toc239519487]3.7 Inclusion and Exclusion Criteria
	Inclusion Criteria
	Exclusion Criteria

	·  Peer-reviewed articles
·  Published 2014–2026
·  English language
·  Full-text available
· Qualitative, quantitative, mixed-method and studies with primary data
· Focus on eMAR in residential social care/care homes/long-term care
	·  Conference papers
·  Editorials/commentaries
·  Dissertations & book chapters
·  Grey literature
·  Non-English studies
·  Acute hospital-only studies
·  No full text
·  Poor methodological quality


[bookmark: _Toc239519409][bookmark: _Toc239519448]Table 3.2: Inclusion and Exclusion Criteria
(Source: Self-Developed)
Predefined inclusion and exclusion criteria were drawn up prior to the initiation of the literature search in order to ensure that only relevant and high quality evidence was included. Studies were eligible for inclusion if they appeared in the peer reviewed literature between 2014 and 2026, were published in English, and related to Electronic Medication Administration Records (eMAR) or any other type of digital medication management system in the context of residential social care, care homes, nursing homes or long term care. Qualitative, quantitative and mixed-method empirical studies and systematic reviews were all included because they contained evidence related to medication safety, documentation accuracy, workflow efficiency, staff experiences, or quality of care.
[bookmark: _m41uppc7xw1e][bookmark: _Toc239519488]3.8 Study Selection Process 
The selection process for the studies was performed following the PRISMA reporting guideline, which guarantees transparency and uniformity in the process of the systematic review. The database searches were then followed by an export of all results to a reference management system (RMS), where duplicate publications were detected and eliminated. Title and abstract were used to screen the remaining studies for inclusion and exclusion according to the pre-established criteria. At this stage, irrelevant publications for the research interest were rejected.
Articles that were found to have potential for inclusion moved to full-text evaluation. The articles that were determined to have potential for inclusion moved forward to full-text evaluation. Each full-text study was assessed for relevance to the research aims, study context, research methods and results related to eMAR implementation and quality of care. The final review was on those studies that met all the eligibility requirements. The articles that were selected were then subjected to quality appraisal, data extraction, and were subsequently synthesised through thematic analysis. The PRISMA flow diagram was used to illustrate the systematic identification, screening, eligibility assessment and inclusion of the final studies in the complete screening process. 
[bookmark: _k4aiy56zpm6][bookmark: _Toc239519489]3.9 Quality Assessment of Included Studies 
Following study selection, the methodological quality of the included studies was critically assessed to ensure that only reliable evidence informed the review findings. The Critical Appraisal Skills Programme (CASP) checklists were adopted because they are widely used to evaluate healthcare and social care research (Humayoun et al., 2024). The assessment considered research aims, study design, sampling, data collection methods, ethical considerations, validity, reliability, and the clarity of reported findings. Each study was reviewed against these criteria to determine its methodological robustness. The quality appraisal also enabled weaker studies to be identified, thereby enhancing the credibility, transparency, and trustworthiness of the evidence synthesis. [Refer to Appendix 1]
[bookmark: _dh48gqnop4gl][bookmark: _Toc239519490]3.10 Data Extraction Process
After quality assessment, relevant information from the selected studies was extracted using a standardised data extraction table to ensure consistency throughout the review process. Information collected included author, publication year, country, research design, study setting, sample characteristics, eMAR intervention, key findings, implementation challenges, and reported impacts on quality of care. Using a structured extraction form reduced the likelihood of data omission while facilitating comparison across studies. The extracted information was organised systematically in Microsoft Excel before being reviewed for completeness and accuracy. This process established a consistent evidence base for the subsequent thematic analysis. [Refer to Appendix 2]
[bookmark: _7tqdf3s4e6z3][bookmark: _Toc239519491]3.11 Data Analysis Method
The extracted data were analysed using thematic analysis following the six-phase framework developed by Braun and Clarke (2006). This method was selected because it enables systematic identification, organisation, and interpretation of recurring patterns across qualitative and mixed-method evidence. Initially, the extracted findings were reviewed repeatedly to achieve familiarity with the data before initial codes were generated. Similar codes were subsequently grouped into broader themes representing common findings across the selected studies. The themes were refined, defined, and interpreted in relation to the research objectives, allowing meaningful conclusions to be drawn regarding the influence of eMAR systems on the quality of care in UK residential social care.
[bookmark: _ol9ib3cj17jj][bookmark: _Toc239519492]3.12 Reliability and Validity (Trustworthiness) 
The trustworthiness of a systematic literature review was enhanced through the adoption of transparent and systematic research procedures (Ofem, Isong and Lugayizi, 2022). Reliability is strengthened by employing a predefined review protocol, consistent inclusion and exclusion criteria, a structured search strategy, and standardised data extraction procedures, ensuring that the review could be replicated by future researchers (Ghamrawi et al., 2025). Validity was enhanced by selecting peer-reviewed studies published within the specified timeframe and conducting a quality appraisal using the CASP checklist. Furthermore, adherence to the PRISMA reporting guideline minimises selection bias and improved methodological transparency, while thematic analysis ensures that the findings accurately reflect patterns identified across the included studies (Veroniki et al., 2025). 
[bookmark: _mdofqeycmevc][bookmark: _Toc239519493]3.13 Ethical Considerations
As this research was based exclusively on secondary data, ethical approval for primary data collection was not required. Nevertheless, ethical principles were maintained throughout the review process by ensuring accurate representation and objective interpretation of published findings. Only publicly available, peer-reviewed academic literature was included, with all sources appropriately acknowledged using the required referencing style to avoid plagiarism and maintain academic integrity. The review also complied with the principles of the UK GDPR, Data Protection Act 2018, Copyright, Designs and Patents Act 1988 by ensuring that published material was cited appropriately (Government of UK, 1988). These measures ensured transparency, credibility, and ethical responsibility throughout the research process.
[bookmark: _i2hfnpudfr0h][bookmark: _Toc239519494]3.14 Limitations of the Methodology
Despite providing a rigorous and transparent approach, the adopted methodology has several limitations. First, the review relied exclusively on published secondary literature, limiting access to recent organisational experiences that may not yet be reported in academic journals. Second, restricting the review to English-language publications may have excluded relevant international studies. Third, variations in study design, sample characteristics, and healthcare settings reduced the comparability of findings across the included studies. Finally, as only 10 studies met the inclusion criteria, the evidence base was relatively limited, which may affect the generalisability of the findings to all residential social care settings.
[bookmark: _v3gl6hn29fhd][bookmark: _Toc239519495]3.15 Chapter Summary
This chapter has presented and justified the research methodology adopted to investigate the impact of Electronic Medication Administration Records (eMAR) systems on the quality of care in UK residential social care. It outlined the interpretivist philosophy, inductive approach, systematic literature review design, PRISMA reporting framework, search strategy, study selection procedures, quality assessment, data extraction process, thematic analysis, ethical considerations, and methodological limitations. Collectively, these methodological procedures ensure that the research is transparent, systematic, and trustworthy. The following chapter presents the findings of the systematic literature review and discusses the key themes emerging from the selected studies.



[bookmark: _Toc236835408][bookmark: _Toc236836606][bookmark: _Toc239519496]Chapter 4: Findings/Analysis and Discussion 
[bookmark: _paj6mskph5l8][bookmark: _Toc236835409][bookmark: _Toc239519497]4.1 Introduction
The chapter summarises the results of the thematic synthesis, carried out to investigate the effects of Electronic Medication Administration Record (eMAR) systems on the quality of care in residential social care. The systematic methodology used in the analysis involved familiarisation of the data, thematic coding, theme generation, thematic review and definition of themes. The findings of the included studies were summarised in four broad themes that describe the effectiveness of eMAR on medication safety, workforce practices, implementation processes and continuous quality improvements within residential care settings.
[bookmark: _3qd1h0ptkxr0][bookmark: _Toc236835410][bookmark: _Toc239519498]4.2 Thematic Findings and Analysis 
[bookmark: _73tp8ep53r1][bookmark: _Toc236835411][bookmark: _Toc239519499]4.2.1 Data Familiarisation 
Thematic synthesis began with the data familiarisation step, which involved analysing the data to create an overall understanding of findings made about the selected studies. Each of the included articles was reread with reference to the final goal, methodology, results, and conclusions of the article on the Electronic Medication Administration Record (eMAR) system in residential and long-term care facilities. Effects of implementation of eMAR on medication safety and quality of care, staff experiences, implementation processes, and organisational outcomes were proactively reported and taken into consideration. In repeating, prominent concepts of the majority and the repetitive patterns with some significance were observed and ticked as a first code. Comparable ideas among studies were identified in such a way that they could see the general areas of agreement and difference without having to change the originality of view each study took. This process of familiarisation allowed this researcher to be immersed in the data, with further coding and theme development well based in the evidence identified in the literature included and justified by the purpose of the systematic review. 
[bookmark: _a2yimkjny3oe][bookmark: _Toc236835412][bookmark: _Toc239519500]4.2.2 Thematic Coding 
	Author(s)
	Codes

	Kulasa et al. (2020) 
	“hospital diabetes”, “insulin infusion”, “computer protocol, “nurse driven”, “calculator”, “diabetes”, “inpatient diabetes”

	Karnehed et al. (2021) 
	“e-health”, “eHealth” “eMAR”, “electronic medication administration record”, “homecare nurses”, “home health care” “nursing profession”, “delegation”, “task-shifting”, “medication administration”

	Karnehed et al. (2024) 
	“digital technology”, “eHealth”, “eMAR”, “home healthcare”, “JDCS model”, “job-demand-control-support model”, “nurse assistant”, “nursing”, “qualitative”, “work environment”

	Lehnbom et al. (2014) 
	“Medication administration”, “electronic “medication administration records”, “residential aged care facilities”, “system design”, “formative evaluation”

	Owens et al. (2020) 
	“Bar-code medication administration”, “Nursing satisfaction”, “Medication errors”, “Medication administration”

	Mulac et al. (2021) 
	“Barcode medication”, “barcode technology”, “disrupted workflow”

	de Jong (2016) 
	“e-medication record”, “patient communication tool”, “eMAR-PCT”

	Lee et al. 2016) 
	“Electronic prescribing”, “residential facilities”, “general practitioners”, “Australia”

	Au-Doung  et al. (2025)
	“medication management”, “residential care homes”, “electronic medication records” “, time motion study” “cost saving”, “older adults” “nursing homes”

	Alenius and Graf (2016)
	“Electronic medication administration record”, “Medication errors”, “Medication management”, “Nursing home”, “Stress”

	Lei et al. (2023) 
	“Electronic medication administration records”, “quality of care”, “long-term care facilities”, “logic model”


[bookmark: _Toc239519410][bookmark: _Toc239519449]Table 4.1: Thematic Coding
(Source: Self-created)
Following the familiarisation phase of the data, thematic coding was approached to methodically group the results obtained using the included studies into analytical codes that would make sense. Each of the authors also documented their keywords, concepts and recurring ideas and read them over the keywords, concepts and recurring ideas to establish the patterns that applied to the Electronic Medication Administration Record (eMAR) implementation in residential and long-term care. The key terms that were identified during the coding process and listed in Table 4.1 are medication safety, electronic prescribing, barcode medication administration, digital documentation, work environment, nursing practice, workflow disruption, quality of care, system design, implementation, communication and medication management. Each study brought on board its own codes that captured the main focus of the study and at the same time identified similar concepts among the evidence base. Similar codes were then grouped according to the conceptual similarity to assist in coming up with larger groupings with respect to thematic synthesis. To make it consistent and to reduce the number of overlaps, the coding was performed iteratively, and the codes were re-examined and revised during analysis. This logical method allowed the researcher to go beyond the description to higher-order interpretations such that the ultimate themes were a genuine representation of the overall evidence and also responded to the objective of assessing the effect of eMAR systems on the quality of care in residential social care. 
[bookmark: _h4fqhtv0lasa][bookmark: _Toc236835413][bookmark: _Toc239519501]4.2.3 Generating Initial Themes
	Author(s)
	Codes (Keywords)
	Sub-themes
	Candidate Themes

	Kulasa et al. (2020) 
	“hospital diabetes”, “insulin infusion”, “computer protocol, “nurse driven”, “calculator”, “diabetes”, “inpatient diabetes”
	Clinical decision support for medication administration; Digital dosing accuracy
	Digital Medication Safety and Clinical Decision Support

	Karnehed et al. (2021) 
	“e-health”, “eHealth” “eMAR”, “electronic medication administration record”, “homecare nurses”, “home health care” “nursing profession”, “delegation”, “task-shifting”, “medication administration”
	Digital medication documentation; Delegation of medication responsibilities
	eMAR Integration into Nursing Practice

	Karnehed et al. (2024) 
	“digital technology”, “eHealth”, “eMAR”, “home healthcare”, “JDCS model”, “job-demand-control-support model”, “nurse assistant”, “nursing”, “qualitative”, “work environment”
	Staff workload; Work environment and organisational support
	Workforce Experience and Organisational Impact of eMAR

	Lehnbom et al. (2014) 
	“Medication administration”, “electronic “medication administration records”, “residential aged care facilities”, “system design”, “formative evaluation”
	System usability; Implementation and design evaluation
	System Design and Implementation Effectiveness

	Owens et al. (2020) 
	“Bar-code medication administration”, “Nursing satisfaction”, “Medication errors”, “Medication administration”
	Barcode-assisted medication verification; User satisfaction
	Technology-Enabled Medication Safety

	Mulac et al. (2021) 
	“Barcode medication”, “barcode technology”, “disrupted workflow”
	Workflow disruption; Technology adaptation
	Workflow Optimisation and Process Efficiency

	de Jong (2016) 
	“e-medication record”, “patient communication tool”, “eMAR-PCT”
	Digital communication; Resident-centred medication information
	Communication and Person-Centred Care Enhancement

	Lee et al. 2016) 
	“Electronic prescribing”, “residential facilities”, “general practitioners”, “Australia”
	Electronic prescribing integration; Multidisciplinary collaboration
	Integrated Digital Medication Management

	Au-Doung  et al. (2025)
	“medication management” “residential care homes”, “electronic medication records” “time motion study” “cost saving”, “older adults” “nursing homes”
	Time efficiency; Cost-effectiveness; Medication workflow improvement
	Operational Efficiency and Resource Optimisation

	Alenius and Graf (2016)
	“Electronic medication administration record”, “Medication errors”, “Medication management”, “Nursing home”, “Stress”
	Error reduction; Staff stress during medication administration
	Patient Safety and Staff Wellbeing

	Lei et al. (2023) 
	“Electronic medication administration records”, “quality of care”, “long-term care facilities”, “logic model”
	Quality improvement; Care process evaluation
	Quality of Care Improvement through eMAR


[bookmark: _Toc239519450]Table 4.2: Generating Initial Themes
(Source: Self-created)
Following the code concept, identified codes were sorted into larger sub-themes, based on how they conceptually relate to each other, and recurrence of their patterns across the full set of studies involved. Similar codes involved medication safety, digital documentation, workflow, staff experiences, communication, implementation, and quality improvement were lumped together to provide meaningful categories. These sub-themes were then coded into candidate themes as in Table 4.2, which reflected shared concepts which emerged out of the evidence. The presentation of the case made the clinical decision support and digital dosing accuracy relevant codes become the candidate theme of Digital Medication Safety and Clinical Decision Support, and the disruptive workflow and technology adjustment were introduced to Workflow Optimisation and Process Efficiency. Similarly, System Design and Implementation Effectiveness incorporated system usability and implementation evaluation as well. This involved the ongoing comparison of studies to ensure that the candidate themes in Ngcisthu inguaciously represented similarities and differences in the evidence, but to avoid repetitive redundancy of the same. Themes of the candidates remained characterised in this stage and formed the foundation in the next stage of thematic synthesis of higher-order levels of analysis themes. The process has enabled the conclusions of different studies to be integrated into a coherent thematic backdrop that has vividly guided the interpretation of eMAR implementation in residential social care. 
[bookmark: _d8d4tvdyj44c][bookmark: _Toc236835414][bookmark: _Toc239519502]4.2.4 Reviewing Themes 
	Authors
	Candidate Themes
	Final Theme

	Kulasa et al. (2020), Owens et al. (2020), Alenius and Graf (2016)
	Clinical decision support; barcode-assisted medication verification; reduction in medication errors; safer medication administration; improved medication accuracy
	Theme 1: Enhancing Medication Safety and Accuracy through eMAR Systems

	Karnehed et al. (2021), Karnehed et al. (2024), de Jong (2016)
	Changes in nursing roles; staff workload and work environment; digital communication; professional collaboration; user experience with eMAR
	Theme 2: Influence of eMAR on Workforce Practices and Care Coordination

	Lehnbom et al. (2014), Mulac et al. (2021), Lee et al. (2016)
	System design; implementation barriers; workflow integration; interoperability; organisational readiness; technology adoption
	Theme 3: Implementation Challenges and Organisational Readiness for eMAR Adoption

	Lei et al. (2023), Au-Doung et al. (2025)
	Quality improvement; workflow efficiency; resource optimisation; monitoring capability; long-term system sustainability; implementation outcomes
	Theme 4: Optimising eMAR Systems for Sustainable Quality Improvement in Residential Care


[bookmark: _Toc239519451]Table 4.3: Reviewing Themes
(Source: Self-created)
Candidate themes were carefully assessed to make sure that they reflected the evidence that was extracted within the identified studies and were relevant to the purpose behind conducting the systematic review. At this stage, similarities and differences in the studies were redefined once again to ascertain whether the candidate themes they arrived at were conceptually dissimilar or internally parallel and well supported utilizing the coded data. Ideas were restricted to the overlapping ideas, and ideas that would correlate with them were amalgamated to create greater themes of analysis that would summarise the combined result(s). Four potential final themes were also selected (see Table 4.3): Enhancing Medication Safety and Accuracy through eMAR Systems, Influence of eMAR on Workforce Practices and Care Coordination, Implementation Challenges and Organisational Preparedness to eMAR Adoption and Optimising eMAR Systems to Sustainable Quality Improvement in Residential Care. These last themes offer an overall explanation of what eMAR introduction does to the management of medications, workforce practices, organisational preparedness, and enhancement of quality. The thematic synthesis process enhanced the credibility of the thematic synthesis as each theme was supported by evidence, clearly defined, and pertinent to the research objectives. 
[bookmark: _vsfrkkv670rb][bookmark: _Toc236835415][bookmark: _Toc239519503]4.2.5 Defining and Naming Themes 
Theme 1: Enhancing Medication Safety and Accuracy through eMAR Systems
The theme provides an explanation of how Electronic Medication Administration Record (eMAR) systems are used to improve safety, medication administration accuracy and reliability in residential social care homes. Pruitt et al. (2023) state that eMAR was repeatedly associated with the reduction of medication administration errors through the replacement of manual records with electronic ones, the automation of checks, and the monitoring of medication processes in real time. Mechanisms that lead to minimisation of risks of wrong medication, wrong dose, omissions, and wrong timing were discovered to be barcode verification, electronic decision support and computer-assisted medication protocols. In contrast, Ye and Dela (2023) also proved that digital medication records enhance accuracy of documentation, lessen transcription errors and offer updated medication information to the healthcare professionals in real time. These enhancements help in increased uniformity in medication delivery and patient safety in the entire medication management procedure. Moreover, electronic alerts and inherent clinical decision-support functions will enable the employees to be aware of the potential risks in medication before administration, which will aid in safer clinical judgment. 
Theme 2: Influence of eMAR on Workforce Practices and Care Coordination
This theme would demonstrate the character of the reorganising process of the conventional conducting of the activities of healthcare staff, and the influence of eMAR on communication and collaboration, and coordination in the residential care environments. As shown by Karnehed et al. (2021), eMAR changes the nursing roles by introducing new practices of utilising digital records, remote control, and outsourced medication management. The changes in the workload balance, professional responsibility, and decision-making in nurses and the care assistants in the post-implementation phase were reported. Despite the fact that the digital systems increased transparency as well as communication among multidisciplinary professionals, the digital system varied the way information sharing and monitoring could take place among care teams regarding medication. In contrast Lei et al. (2023) pointed out the fact that eMAR enhanced the cooperation between nurses and pharmacists as well as other medical professionals by making them share a common electronic platform for documentation and communication of medications. Additionally, the electronic medication records also assisted in bringing about more coordinated care with real-time access to medication details, which reduced delays incurred as a result of paper-based communication. However, the modifications of staff roles (including heightened administrative roles and more specific understanding of workload and autonomy) were identified in the studies, as well. Such results suggest that efficient eMAR implementation is not merely about technology use but has profound impacts on the organisation of workforce and interprofessional interactions. 
Theme 3: Implementation Challenges and Organisational Readiness for eMAR Adoption
The theme is a pointer to the organisational, technological and operational variables which influence effective adoption of eMAR systems in residential care settings. The reviewed literature proves that technology does not always result in the improvement of care quality, and that a successful implementation of potentially applicable technology depends on organisational preparedness, user-friendliness of systems, infrastructure, employee training and managing adjustment efficiently. Farrugia and Bonanno (2024) presented technical reasons such as poor interoperability, lack of flexibility of the system, connection problems, usability of the software and workflow disruption that caused disruption of the usual medication administration. 
Moreover, the manifestations of inadequate technical support, lack of sufficient training, organisational change resistance, and the lack of integration of clinical workflows were the common implementation issues experienced by healthcare professionals. Such obstacles frequently led to workarounds, lack of consistency in using systems, as well as lack of trust among healthcare personnel in the initial phases of implementation. Karsan et al. (2020) identified the following facilitators, which were involved in successful eMAR adoption: organisational leadership, stakeholder engagement and continued technical support. The results further underline the need for alignment between digital systems, organisational processes and clinical practice to optimise system acceptance and effectiveness, to ensure the findings can be applied in practice. 
Theme 4: Optimising eMAR Systems for Sustainable Quality Improvement in Residential Care
The theme sums up the wider benefit of eMAR systems on achieving continuous quality improvement, operational effectiveness and sustainable digital transformation in residential social care. Rather than focusing on the administration of medication, the literature reviewed demonstrates the fact that eMAR facilitates more wide-ranging organisational changes because of better documentation, streamlined workflow, efficient resource utilisation and the observation of medication-related activity. It was proven by Torkman et al. (2025) that computer-based medication systems ease the administrative burden, replace the repetition of records, and make the information more accessible, as well as making the coordination of medical personnel more efficient. Financial and operational advantages, such as less time on medication-related activities and more efficient healthcare resource distribution, were found in a number of studies as well. It is important to note, however, that Lei et al. (2023) recognise that all these benefits can be maintained only when the eMAR implementation is maintained through continuous assessment, system development, feedback from users, and responsive organisational governance. As a result of the introduction of new clinical demands, the high quality of medication regulation and care, the existence of continuous optimisation will enable organisations to reform digital systems and continue to maintain their high quality. The reviewed literature also reveals that, to have maximum long-term advantage on eMAR investments, frequent monitoring, technical service, and organisational learning are essential aspects.
[bookmark: _9v2prxp87ymp][bookmark: _Toc236835416][bookmark: _Toc239519504]4.2.6 Performing Thematic Analysis 
Theme 1: Enhancing Medication Safety and Accuracy through eMAR Systems
The implementation of an insulin infusion computer calculator into eMAR was evaluated through a cohort study, retrospective study-based evaluation of 6,306 patients (Kulasa et al., 2020). Conclusions and implications include their claims that implementing clinical decision support as an inseparable part of the eMAR affected insulin protocol adherence and yielded extremely low rates of hypoglycaemia, indicating that it integrates clinical decision support directly into the existing electronic workflows without any negative effects on its accuracy and safety. The authors also added that manual calculation and transcription have been eliminated, which reduced the chances of medication errors besides streamlining the nursing workflow.
The same research study by Owens et al. (2020) did not show any negative safety outcomes after the introduction of barcode medication administration with eMAR. They also carried out a before-and-after study on the basis of direct medication observations and surveys of nurse satisfaction and found that there was a reduction of 74.2% in medication administration errors and an enhancement of positive feelings by the nurses. Unlike Kulasa et al. (2020), who tested a particular insulin management protocol, Owens et al. tested routine medication delivery in an emergency setting; that is why they found that barcode verification improves patient identification and medication verification during routine clinical practice.
On the contrary, Alenius and Graf (2016) investigated the implementation of eMAR in nursing facilities based on a prospective case-control survey that placed an emphasis on staff-related attitudes, as opposed to a more objective change in medication error rates. They found that with the use of eMAR, there was a significant reduction in the perceived risk of omitted medication, errors because of communication, inaccurate recording and the overall stress of their work. Even though the outcomes of perception cannot serve as a potent carrier of clinical goodness as in Kulasa et al. (2020) and Owens et al. (2020), they still manage to deliver sufficiently valuable information regarding the human factors responsible in the process of medication safety at the long-term care level. This theme addresses the first and third research objectives by critically demonstrating how eMAR systems improve medication safety, reduce medication administration errors, and contribute to higher quality of care within residential social care settings. 
Theme 2: Influence of eMAR on Workforce Practices and Care Coordination
Findings of Karnehed et al. (2024) reveal that eMAR had a disparate impact on nurses and nurse assistants (NAs) in terms of work environment changes. The authors reported the outcomes of a qualitative focus group research that was interpreted in terms of the Job Demand Control Support (JDCS) model; the authors found that nurses who had a higher degree of control over tasks had a high and manageable workload, and NAs had more workload, less control and a feeling of time pressure because of prioritisation of medication-related tasks over other types of patient care. Although the two groups of professionals admitted that eMAR was a better communication and task support tool, NAs regretted the system on several grounds, stating it was failing to provide enough representation of the complexity involved in their everyday tasks.
Such a study by Karnehed et al. (2021) also showed that eMAR altered the professional services of nurses, yet addressed this issue from a new perspective. The research implied that the rising trend of delegation of care and participatory role, with the help of qualitative focus group interviews, which were methodologically backed by constructivist grounded theory, and then monitored delegated care, but not direct care providers, as envisaged by nurses. The high degree of transparency made management of healthcare assistants constant, and contributed to better efficiency in monitoring professional hierarchies and making nurses more accountable whilst assisting in administration of patient-centred care towards focusing on administrative controls and recordable data.
On the other hand, de Jong (2016) developed the conception of care coordination with the inclusion of non-healthcare professionals by examining the role of patients in the eMAR processes. To give an opportunity for asynchronous patient-pharmacist communication, the given study was developed as a quasi-experimental study to test an eMAR- connected patient communication tool. This theme fulfils the first research objective by critically evaluating how eMAR implementation influences workforce practices, multidisciplinary coordination, and communication, thereby affecting the overall quality of care in residential social care. This theme fulfils the first research objective by critically evaluating how eMAR implementation influences workforce practices, multidisciplinary coordination, and communication, thereby affecting the overall quality of care in residential social care. 
Theme 3: Implementation Challenges and Organisational Readiness for eMAR Adoption
The papers analysed indicate that the successful implementation of the Electronic Medication Administration Record (eMAR) system depends not only on technological ability, but also on organisational readiness, the use of the system, and integrating the system. Although the three studies acknowledge the fact that eMAR has the potential to improve the process of medication management, they all reiterate that the implementation challenges can limit the achievement of the desired benefits. The barriers to implementation analysis were the most elaborate, and Lehnbom et al. (2014) reported this investigation by classifying the workflow observations through a qualitative formative assessment of the process through semi-structured interviews and document analysis. Unlike studies where there was a considerable proportion of clinical outcomes as the main objective, the authors put into consideration the interaction of the organisational workflows with the eMAR system. They identified high barriers like absence of system interactivity, absence of system flexibility, bad information structuring, absence of system decision-support, problems in maintenance of systems, lack of interoperability between residential care facilities, general practitioners and community pharmacies. Notably, the management of medications was only partially paper-based and through faxes, which proves that the lack of full digital integration diminishes the effectiveness of implementation even with the implementation of eMAR.
The same conclusion form was achieved by Mulac et al. (2021) who employed an observational design using a mixed-method data collection through informed mixed-method data collection in a form of structured-based observation and qualitative field notes data. Unlike the study by Lehnbom et al. that concentrated on the system design, the study by Mulac et al. looked at interactions between organisational policies and technology within the day-to-day administration of medication. They discovered that the optimal medication administration of barcodes did not always happen because of the interference in the working process, malfunctions of the technological devices, policy-related changes and environmental factors. The research hypothesised that the adaptations of organisations as flawed often resulted in failure in implementation and not necessarily a failure of barcode technology. This resulted in the review of the literature that a redesign of the work systems, improvements in the technological infrastructure and congruency of the organisational policies with the clinical practice are essential to achieve patient safety benefits.
Lee et al. (2016) also addressed the issue of organisational readiness in their study that relied on stakeholder acceptance of the mixed-method assessment that involved retrospective audit data along with focus groups and a phone interview with the pharmacists. In contrast to the two other studies, they discovered low uptake by general practitioners, absence of proper training, not abandoning the use of paper documentation, and integration of the existing clinical software to be the limiting factors in the success of the use of electronic prescribing despite the recognised implications of improving medication safety and workforce efficiency. The paper has also shown that organisational commitment and user engagement worked out to be just as important as the technological functionality in determining implementation success. This theme addresses the second research objective by identifying the organisational, technical, and workforce-related challenges that influence the successful implementation of eMAR systems within residential social care settings. 
Theme 4: Optimising eMAR Systems for Sustainable Quality Improvement in Residential Care
Au-Doung et al. (2025) provide the most persuasive evidence of sustainable optimisation as the pre-post intervention study that mailed 41 residential care homes based on pre-posts is convincing. Through their findings, they demonstrate that optimisation entailed eMAR integration with electronic medical profiles, real-time drug updates and electronic signatures, automated drug verification, automatic drug schedules and a comprehensive databank of drugs. These functions greatly enhanced medication preparation, checking, and administration efficiency, staff competencies and minimised manpower expenditure. However, the authors also mention that this operational change cannot be used to support the terms of long-term medicine safety improvement and that further analysis of patient outcomes and cost-efficiency is crucial to mention that quality improvement is at the root. 
In the article provided by Lei et al. (2023), a more precise method of the qualitative study consisting of interviews with the stakeholders (the managers, nurses, doctors, pharmacists, and frontline staff) in the form of the interview is offered. Unlike Au-Doung et al., who take into account the measurable results of operations, Lei et al. (2023) emphasise that the sustainable enhancement of quality is grounded in the fact of continual organisational adaptation. The simplified processes and improved communication, the reduction of errors when prescribing medications, universal documentation, and enhanced monitoring were identified as major gains among the participants. The suggested logic model hence roots eMAR optimisation as a continuous organisational process as opposed to a technological one-time intervention.
These findings agree with other studies that were consulted in this synthesis. Mulac et al. (2021) confirmed that to reduce such a workflow deviation, the policies require refinement, and technological redesigns should be considered, whereas Lee et al. (2016) emphasised the role of constant training, interaction with stakeholders and the incorporation into the existing clinical systems as the key to enhancing adoption in the long term. This theme fulfils the fourth research objective by identifying evidence-based strategies for optimising eMAR systems to achieve sustainable quality improvement and maximise long-term benefits within residential social care. 
[bookmark: _l55e08bb6gvh][bookmark: _Toc236835417][bookmark: _Toc239519505]4.3 Discussion 
[bookmark: _4566l0leirn9][bookmark: _Toc236835418][bookmark: _Toc239519506]4.3.1 Interpretation of Results 
This thematic synthesis shows that the use of Electronic Medication Administration Record (eMAR) systems has an overall positive effect on the quality of care at UK residential social care. In conclusion, with the help of the four closing themes, the reader can see that eMAR has achieved more successful results in terms of medication safety, accuracy of documentation, communication between healthcare workers, and more effective medication management processes. Concurrently, it is shown that technological advantages greatly rest on the organisational preparedness, the competence of the workforce, and the presence of effective implementation policies, but not technology.  
What Do the Results Tell Us? 
The results lead to the conclusion that eMAR systems can improve medication administration as fewer documentation errors, greater barcode checking, greater clinical decision support, and real-time access to medication data occur. They also improve safer medication practices and result in improved care to residents. In addition, the findings show that eMAR facilitates multidisciplinary communication and coordination of care by giving medical care specialists the possibility to share appropriate medication data through built-in electronic spaces. However, implementation requires proper management (staff training), leadership, interoperability, and workflow integration in order to be a success. Such organisational considerations are necessitated, without which the quality of care is most likely to not improve as desired.  
Did the Results Meet the Expectations? 
Overall, the findings conformed to the predictions of the research objectives and literature review. According to previous researchers, the use of eMAR systems can lead to an increase in medication safety, accuracy in recording, and work effectiveness and a reduction in medication-related errors (Cahill et al., 2025; Colin et al., 2025; Malley et al., 2026). The thematic findings supported these conclusions by revealing that the workforce collaborated and continuous quality improvement, as well as medication accuracy, increased. Yet, the review also indicated that technology does not necessarily (only) lead to improved results. The implementation barriers, including the absence of training of staff, disruption of the workflow, usability, and organisational resistance, remained significant issues. The current results seem to be consistent with the earlier literature that suggested the impact of digital medication systems depends on organisational readiness and user acceptance (Wilson et al., 2025; Pope et al., 2025; Al-Qudah et al., 2025) on their effectiveness.  
Alternative Explanations for the Findings 
When analysing the results, alternative explanations have to be taken into consideration as well. The improved quality of care and safety of medication may not be directly connected to the use of eMAR, but it may also become a part of a more extensive organisational quality improvement initiative, leadership, improved safety culture, and increased staff training as a by-product of digital transformation. Similarly, eMAR could help organisations with already superior financial distribution, better technological installations, and better governance to enjoy favourable terms of implementation when compared to organisations that do not have digital systems. Earlier studies also identify that the concepts of organisational change, workforce engagement, and the quality of implementation have many positive implications compared to technology itself (Bentil et al., 2025; Midipolawatta et al., 2026). Therefore, the findings indicate that eMAR should be regarded as a powerful quality improvement tool that needs to be accompanied by the interrelation between the technological capacity, the human factor, and the organisational support and cannot be regarded as a solution itself.
[bookmark: _867rqvar72px][bookmark: _Toc236835419][bookmark: _Toc239519507]4.3.2 Discussion of the implications 
Consistency with Previous Studies 
To a large extent, the findings can be compared to the evidence presented in the literature review, which indicates that Electronic Medication Administration Record (eMAR) systems positively affect medication safety, accuracy of documentation, workflow, and quality of care. The thematic analysis revealed that eMAR could decrease the number of medication administration errors by using electronic checks, real-time documentation, and enhanced clinical decision support, which is consistent with the previous results reported by Cahill et al. (2025), Colin et al. (2025), and Egger (2025) who reported that eMAR could increase the quality of documentation and assist in safer medication administration. Likewise, the barriers of implementation, proposed workflow disruption, usability issues, preparedness within the organisation and employee training requirements are also echoed in other previous studies by Wilson et al. (2025), Pope et al. (2025) and Vicente et al. (2025), who confirm that technology alone will not lead to successful implementation unless there is proper organisation support. 
Relationship with Existing Theory 
The findings are of great help to the theoretical model of the study, the Technology Acceptance Model (TAM). The literature assumed that the determinants of successful adoption of digital healthcare technologies were perceived usefulness, perceived ease of use, user confidence, and organisational support. The thematic results support this theory as they show that healthcare professionals were more likely to utilise eMAR successfully if the systems were easy to use, included in the existing workflow, and accompanied by continuous training and leadership dedication. Conversely, decreased acceptance and system effectiveness were caused by low usability, absence of technical support, and not being sufficiently prepared to work (Alotaibi et al. 2025). These findings imply that TAM not only explains well the presence of technology in residential social care in the UK but also offers evidence that successful adoption of technology depends on the factors of technology and organisations.. 
Significance of the Findings 
The possible implications of the findings are that digital medication management can help avert significant advancements in patient safety and quality of the offered service in residential social care. As medication errors remain one of the serious problems in patient safety, the greater the improvisation of accuracy of documentation, communication, and medication tracking, the more direct the impact can be on safer and more trustworthy care delivery (Adeyemi et al. 2024). Moreover, the results also fill the research gap established in the literature by collating the evidence in the area of residential social care as opposed to the research in hospitals as the centres of study. This enhances the evidence to be used in developing the policies and digital transformation of the future in the UK care sector. 
Practical Implications 
Practically, the outcomes indicate that successfully implementing eMAR requires more than investment in digital technology. The emphasis of residential care providers on full staff training, ongoing technical assistance, system design focused on users, leadership involvement, and integration of workflow should be the main issue in this situation to achieve the full potential of eMAR. Policymakers are also advised to advocate national digital policies that aid interoperability, workforce digital competence, and standardised practices of implementation throughout residential care environments (Whitfield et al., 2025). With these organisational needs being satisfied and the concerns associated with the utilisation of technology being taken into account, healthcare organisations will be capable of realising long-term improvement in medication safety, growth in operational efficiency, and overall quality of care. These optimisation strategies found in the literature review and thematic findings are supported by the practical implications. 
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Scope of the Results 
The results should be interpreted in the framework of the systematic literature review design. Since the study was a literature review of existing evidence, no primary data were collected on the study of the UK residential social care providers; the obtained results, therefore, cannot establish the specific causal relationships between eMAR implementation and quality of care improvement. Instead, the outcomes identify common trends and themes that are reported within the studies included. As a result, they are not able to identify the exact effectiveness of particular eMAR systems in particular care home settings or take into consideration the variation in organisational practices. 
Generalisability of the Findings 
The overall generalisability of the results is somewhat weak since few eligible studies were in the review, with evidence being based on various countries, care characteristics, and study designs. Furthermore, English-language, peer-reviewed articles included in this review were published after 2020, which means that the rest of the, possibly, practically valuable evidence presented in other languages, or even in the grey literature, may not have been included. The variation of the medical systems, organisational principles and digital maturity between the contexts of the studies also reduces the generalisation of the results in all the UK residential social care organisations. 
Unconsidered Variables 
Not all the studies involved had the same variables, some of which could have had a significant influence. The organisational culture, accessibility of funds, digitalisation of the personnel, leadership, assistance of the vendors, personalisation of the system, and experience of the users following implementation may play crucial roles in influencing the success of eMAR implementation. Moreover, the health complexity of residents, care home size, and regional policy environment are also not fully reported, and it is therefore difficult to fully have the full picture on how these contextual factors affect the implementation outcomes (Peryer et al., 2022). Further studies that include these variables by using primary sources of empirical research would offer a broader insight of eMAR’s effectiveness in residential social care in the UK.
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The synthesis of evidence of the selected studies in this chapter was carried out according to thematic synthesis, to demonstrate the most important outcomes of the use of eMAR in residential social care. Four themes were set that addressed the positive outcomes in medication safety, workforce practices, organisational implementation and sustainable quality improvement. As the results demonstrate, eMAR systems are powerful resources in enhancing service quality and exerting good control over medicines.
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[bookmark: _Toc239519511]5.1 Answer the main research question
The main research question asked: What is the impact of implementing Electronic Medication Administration Records (eMAR) systems on the quality of care in residential social care in the UK? The systematic review concludes that the general impact of the use of eMAR on quality of care is positive, depending on certain conditions. In the course of the evidence synthesised, eMAR helped find mistakes and make the medication administration more acceptable with increased accuracy in documentation, electronic validation, clinical decision support and real-time access to medication information. 
However, the discussion establishes that technology per se cannot be singled out to get these accolades. When there are poorly designed systems or those which may be insufficiently integrated, eMAR may bail-out the role of the staff members, generate supplementary administrative obligations and disrupt the work organisation. Its contribution to the quality of care, therefore, depends greatly on the organisational readiness, staff digital literacy, usability, interoperability, management involvement and ongoing technical assistance. 
Overall, it can be concluded that eMAR is to be regarded as a driver of quality improvement, and it cannot be considered a magic bullet to the problems of medication-management. Its greatest merits are realised as its digital medication workflow is built into optimised workflows and encircled with personnel education, stakeholder engagement, user-oriented system construction, efficient infrastructure and continuous evaluation. 
[bookmark: _Toc239519512]5.2 Reflect on the research 
Effectiveness of the Research Approach
Overall, the conducted systematic literature review was effective in answering the main research question, i.e., the Electronic Medication Administration Records (eMAR) and its impact on quality of care in residential social care. Structured review process allowed the comparison of evidence across various study designs and settings of care using a systematic process of comparing evidence instead of depending on one organisation or cohort of participants. Transparency, as well as decreased the chances of unstructured interpretation of the literature, was reinforced by applying specific requirements of eligibility, organized extraction of data, assessment of quality and PRISMA template. Thematic analysis was also of great benefit as the different discoveries could easily be grouped based on medication safety, workforce practices, implementation and sustainable quality improvement. 
This method worked well in meeting the medication-safety goal. An example is that due to the use of barcode medication administration, medication administration error rates decreased by 74.2 percent (Owens et al., 2020), and the researchers identified that the number of risks perceived by the staff had decreased, including medication oversights, communication errors and inaccurate paper (Alenius and Graf, 2016). 
Limitations in Answering the Research Question
Despite these positive aspects, the approach was even less successful in well answering this question being specific to UK residential social care. Within the evidence base, it was possible to find the research on different countries and healthcare environments, which yielded differences in staffing patterns, medication, computer infrastructure and organisational structures. The latter disadvantage was particularly noticeable in the terms of implementation investigation. According to Lehnbom et al. (2014) the problems include the lack of flexibility of the system, insufficient organisation of information and lack of interoperability of residential facilities with general practitioners and pharmacies. The disruption of the workflow, technological issues and the organisational policies were also shown by Mulac et al. (2021) to generate atypical digital medication processes. 
Unexpected Insights from the Research
One of the unexpected insights was that not all employees work becomes easier with the issue of digitalisation. Karnehed et al. (2024) discovered disparate experiences on coaches between nurses and nurse assistants: nurse assistants reported higher workload, decreased control and time pressure, whereas nurses experienced relatively manageable demands and increased control. eMAR had improved communications and task support, but not necessarily represented the intricacy of day care activities. The other lesson that was invaluable was that of sustainability. The authors estimated that to introduce sustainable eMAR, the organisational adaptation continuity would be necessary as opposed to implementation being a single, technological project (Lei et al., 2023). They identified simplified processes, communication, decreased medication errors and processes and unremitting system growth. Similarly, Au-Doung et al. (2025) demonstrated improvements in medication-related efficiency and staff abilities, but they have acknowledged that these operation-based benefits did not lead to long-term medication-safety benefits on their own. 
New Questions Raised by the Research
The research consequently led to questions that were beyond the research objective. Above all, are digital documentation and medication efficiency improvements of care homes in the UK associated with long-term resident outcomes? It further indicates doubts of the benefits of eMAR based on care-home size, staffing, digital maturity and system type. Future research might thus investigate how eMAR influences medication-related hospitalisation, adverse drug events, resident engagement and staff workload and person-centred care over the long-term. 
[bookmark: _Toc239519513]5.3 Recommendations
Strengthening Staff Training and Digital Competence
Residential care providers may wish to develop well-designed eMAR training programmes exceeding the formal induction on the system. The review proved that insufficiency of training, insufficient confidence and proper preparedness can decrease user acceptance and system efficiency, and support can positively influence implementation outcomes. Medical safety may also be included in training (system navigation, system alerts, responsiveness), system documentation to evaluate system downtime norms and protocols. 
Improving System Usability and Workflow Integration
Care organisations considering the adoption, installation or evaluation of eMAR systems might want to consider involving frontline personnel. The results show that inadequate usability, lack of design flexibility, lack of workflow compatibility and poor integration have the potential to lead to inconsistency in usage and workaround. Here, user feedback could then be introduced into system improvement practices to observe that digital documentation is not sent back into actual workflows of medication but it does not extort extra adaptability to the technology on the staff as well. 
Enhancing Leadership and Organisational Support
This data reveals that successful implementation of eMAR correlates with organisation leadership, contact with stakeholders and continuous technical assistance. The managers of care-homes might thus contemplate assigning clear accountability to digital medication governance, such as monitoring features in the system, providing staff with support and reporting technical issues. 
Establishing Continuous Monitoring and Quality Improvement
One area in which residential care providers might wish to treat eMAR optimisation is as a continuing process instead of a project implementation. To indicate that it is only by the means of a constant review, system development, technical support, organisational learning and user feedback responsiveness that a sustained benefit can be maintained, the review was used. Companies can therefore have the benefit of carrying on a routine check of measures such as medication omissions, late delivery of medication, recording mistakes, frequency of alerts, workloads and job satisfaction among the workers. 
Policy and Sector-Level Recommendations
With UK residential social care, the policymakers may consider allowing greater consistency of digital medication management guidelines. The results indicate that interoperability, workforce digital competence, and quality of implementation have a powerful impact. Advice on a sector level can therefore enhance mutual expectations when it comes to training staff, quality of data, contingency planning, governance and evaluation of the system. 
Future Research in UK Residential Social Care
The yet to be conducted research must elaborate on the main limitation, which was identified in this review: absence of evidence in the given field of UK residential social care. Since the bulk of the evidence at the presence is connected to international care providers or non-equivalent ones, the primary research in the UK should indicate the presence of the specified benefits and challenges of the UK staffing models, regulation, prescribing habits and e-assistance technologies. Longitudinal studies would also be beneficial to follow up the care homes priorly and at different periods during a study like 6,12 and 24 months. This would facilitate the enquiry of whether or not improvement is seen in documentation and workflow in the long-term. Objective measures can be the medication administration errors, missed dosages, adverse drug events, hospitalization and time spent during the medication rounds in future research. Mixed-method research would be rather useful as a quantitative measure would be correct in the case of safety and efficacy but interviews or focal groups would be employed to discuss the workload of the staff, its autonomy, user acceptance and person-centred care. 
 
[bookmark: _Toc239519514]5.4 Contribution
Contribution to Knowledge
The study adds to new knowledge by consolidating disjointed evidence on Electronic Medication Administration Records (eMAR) and understanding it in the context of quality of care in UK residential social care. The presented evidence has focused more on the hospitals, other health facilities or residential care plans in other countries, but there is no much evidence that has specifically examined the UK residential social care. Review thereby contributes by synthesising the conclusions on the safety of medication, quality of documentation, the practice of workforce, the barriers to implementation and long-term optimisation into a unified consistent evidence base. One of them is the inference that the impact of eMAR cannot be felt as a technological impact. Instead, this study demonstrates how a four-way interaction between the digital system, workforce, and the organisation creates the process of quality improvement. The review found out that eMAR can improve medication administration in terms of electronic checks, real time documentation, clinical decision support and increased access to medication data but the impact of such changes is highly reliant on organisational readiness, workforce competence and the quality of implementation. 
Contribution Through the Four-Theme Framework
The other important contribution is that it has contributed four inter-relating analytical themes which are; medication safety and accuracy; workforce practices and care coordination; implementation challenges and organisational readiness challenges; and sustainable quality improvement. A combination of these themes is an ordered description of the effects of eMAR on residential care. The first theme was that eMAR can enhance medication safety with the help of electronic verification, decision-support and enhanced documentation. The second indicated that professional roles and workload and collaboration are other areas that eMAR changes as well. 
The third showed that the lack of interoperability, the lack of proper training, the lack of technical support and disruption of workflow can diminish the effectiveness of systems. The fourth further elaborated the analysis and found that long term value needs to be continuously monitored, developed, get user feedback and learnings of the organisation. The contributions of the framework include the fact that the discussion can take the perspective outside the small question of whether eMAR can help to reduce medication errors. 
Contribution to Practice and Policy
The managers and policy makers as well as residential care providers benefit in their practical knowledge acquired through the research. These findings reveal that training of the system, technical assistance, user focus design and proper leadership and workflow incorporation will be applicable in facilitating the success of the eMAR implementation. This is important as it revisits the conceptualisation of eMAR implementation as an organisational change programme instead of the mere buying and installing software. The workforce digital competence, interoperability, and uniform implementation standards mean a lot to policy makers as indicated in the study. The outcomes would be applicable in decision-making in future on digital investment of residential social care in the UK and and prove that the organisational capacity should be improved before investing in technology because the expected care positive changes would be curtailed.
Contribution to Future Research
The review is helpful as it points to the areas where the evidence is not sufficient. In particular, this is because the limited number of studies that have been specifically carried out in the context of UK residential social care is because the global outcomes will not be immersed in the UK scenario completely. Differences in the healthcare systems, organisational practices and digital maturity suppress the possibilities of generalisability. The research has consequently provided an improved roadmap of the future researches. Longitudinal and mixed method research in the UK has the potential to assist in uncovering the existence of long-term impacts in medication mistakes, adverse drug events, hospital readmission, staff workload, and patient outcomes, as a consequence of implementation of eMAR. 
Overall Significance of the Research
The most significant value-added of this research is the finding that the use of eMAR is a valuable enabler of safer and higher-quality residential care, as opposed to a single solution. It is founded on its productivity in merging technology with individuals, work and organisational systems. The study summarizes the evidence on safety, workforce effects, implementation and maintenance, so it provides a more elaborate explanation as to why some eMAR implementations can result in any of the significant improvements in quality change and some can produce minimal or none benefits and even new operational issues. 
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