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[bookmark: _Toc215996635]1. Introduction
Medication safety is a key priority within the UK healthcare system and is central to delivering high-quality care (Bienassis et al, 2022). Failures in medication reconciliation are recognised as a significant contributor to preventable patient harm, prolonged hospital stays, and avoidable deaths in the NHS (Hodkinson et al., 2020). As healthcare systems become increasingly complex, ensuring accurate medication continuity across care transitions remains challenging. This report examines the systemic and organisational factors contributing to medication reconciliation failures, proposing evidence-based quality improvement approaches.
[bookmark: _Toc215996636]1.1 Background 
Medication reconciliation refers to the structured process of ensuring that a patient’s medication list is accurate and complete when moving between care settings (Gionfriddo et al, 2021). This includes verifying names, doses, frequency, and purpose of medicines to avoid omission, duplication, or dosing errors (Sutherland et al., 2022). In complex healthcare environments, especially acute hospital settings, patients frequently present with multimorbidity and polypharmacy, increasing the risk of medication discrepancies (Hodkinson et al., 2020). The World Health Organisation emphasises medication reconciliation as a global safety priority, recognising its role in preventing adverse drug events. Despite this, many NHS trusts continue to struggle with consistency and compliance in reconciliation practices (Gionfriddo et al, 2021).
[bookmark: _Toc215996637]1.2 Quality Care 
High-quality care within the NHS is defined by safety, effectiveness, and patient-centredness (Ahmed et al, 2021). Medication reconciliation is a core component of safe care because it ensures treatment accuracy, continuity, and clinical appropriateness during admission, transfer, and discharge (Karim, 2022). When reconciliation processes fail, the result is compromised safety, reduced trust, and poorer clinical outcomes. Therefore, improving medication reconciliation aligns directly with NHS quality governance and patient safety frameworks.
[bookmark: _Toc215996638]1.3 Overview of Medication Reconciliation Failure 
Medication reconciliation failure occurs when a patient's medication history is incomplete, inaccurate, or not verified during provider handovers. These failures typically emerge during high-risk transition points such as hospital admission or discharge, where information gaps are most likely (Ayre et al., 2023). Factors contributing to reconciliation failure include unclear responsibilities, staff shortages, inconsistent systems, and fragmented communication between primary and secondary care services. The case study of Ashford and St. Peter’s Hospitals demonstrated that most patients had unreconciled medication charts at discharge, illustrating the scale and seriousness of the issue (Doolub, 2017).
[bookmark: _Toc215996639]1.4 Prevalence and Statistical Evidence 
Medication reconciliation errors are widely documented across UK hospitals and represent one of the leading causes of avoidable patient harm. NHS England estimates approximately 237 million medication errors occur annually, costing over £42 million, increasing hospital admissions, and contributing to thousands of preventable deaths (Sutherland et al., 2022). Research by Hodkinson et al. (2020) identifies acute care environments as the most vulnerable due to workload intensity, time pressure, and complex prescribing. The case study found very low reconciliation rates within 24 hours of admission, demonstrating the inconsistency of current practice (Doolub, 2017). These statistics highlight the urgency for systemic improvement and reinforce medication reconciliation as a national patient safety priority.
[bookmark: _Toc215996640]2. Main Body
[bookmark: _Toc215996641]2.1 Rationale 
Medication safety, systems thinking, and quality improvement frameworks are central concepts in analysing failures in medication reconciliation. Medication safety is a core principle of healthcare quality, aiming to prevent avoidable harm linked to prescribing, documentation, and administration errors (Shah et al, 2020). Systems thinking underpins this analysis, recognising that errors are rarely the result of isolated individual actions but instead emerge from complex interactions between people, processes, technology, and organisational culture (Faria et al, 2024). Quality improvement methodologies provide structured tools to understand these system-level issues and design change (Alqenae, 2022). Together, these concepts offer a theoretical foundation for identifying root causes of medication reconciliation failures and guiding evidence-based interventions to enhance safety (Alqenae, 2022).
The rationale for selecting these concepts lies in their relevance to current healthcare challenges and their strong foundation in peer-reviewed literature. Medication reconciliation failures are well-documented contributors to adverse drug events, hospital readmissions, and increased healthcare costs, making medication safety a necessary focus (Shah et al, 2020). Systems thinking supports holistic understanding rather than blaming individuals, aligning with the NHS Patient Safety Strategy and contemporary safety science (Faria et al, 2024). Quality improvement frameworks, such as the Fishbone Diagram, Donabedian Model, and SWOT analysis, were selected because they complement one another, helping uncover causes, assess quality dimensions, and analyse organisational context, ensuring a comprehensive and practical analysis.
[bookmark: _Toc215996642]2.2 Root Cause Analysis Using the Fishbone Diagram
Root Cause Analysis (RCA) is a structured quality improvement approach used to investigate underlying contributors to safety incidents rather than focusing solely on immediate or surface-level errors (Sharma, 2025). RCA aims to identify the systemic, procedural, and human factors that interact to produce failure, enabling organisations to address causes rather than symptoms (Karim, 2022). This aligns with the principles of safety science, which emphasise learning from errors rather than assigning blame. Within healthcare, RCA is frequently applied to medication errors because they often arise from complex workflows involving multiple professionals, systems, and patient-specific variables (Ismail et al, 2024). The Fishbone (Ishikawa) Diagram supports RCA by categorising potential contributors into themes, making it easier to analyse how multiple variables converge to create unsafe conditions (Karim, 2022). Applying this model to medication reconciliation provides a structured means to examine the complexity of the process and identify opportunities for targeted improvements (Ismail et al, 2024).
The Fishbone model highlights multiple interacting factors contributing to reconciliation failures.
People: Human factors such as workload pressure, inadequate medication safety training, communication barriers, and fatigue significantly increase error likelihood (Haxby and Shuldham, 2018). Junior staff, who often complete medication reconciliation tasks, may lack supervision and confidence, especially during peak transitions of care.
Process: Poorly defined workflows and inconsistent reconciliation practices lead to omissions or duplication. Lack of standardisation means reconciliation varies between wards, time of day, or staffing conditions (Ayre et al., 2023).
Technology: Non-interoperable electronic systems prevent seamless data transfer between primary care, hospitals, and pharmacies. Poor interface design increases selection errors and makes discrepancies difficult to identify (Spinewine et al., 2021).
Environment: Acute care wards are busy, noisy environments with frequent interruptions, increasing cognitive load and reducing attention during medication tasks (Haxby and Shuldham, 2018).
Policy and Governance: Limited enforcement of national safety standards, competing organisational priorities, and the dominance of productivity metrics over patient safety undermine medication safety practices (Jones et al., 2024).
Patients: Increasing polypharmacy, ageing populations, and communication barriers heighten complexity, especially during handovers (Ayre et al., 2023).
The Fishbone analysis demonstrates that reconciliation failures stem from system design failures, not individual negligence.
[bookmark: _Toc215996643]2.3 The Five Whys Approach
The Five Whys technique is a simple but powerful tool used within Root Cause Analysis to trace problems back to their underlying systemic causes rather than stopping at surface-level errors (Coy, 2024). Developed by Toyota as part of Lean methodology, the approach encourages iterative questioning to reveal how organisational processes, culture, and structures contribute to safety failures (Putra and Yusof, 2021). In healthcare, it is particularly valuable because medication-related errors often arise from complex workflows involving multiple transitions, professionals, and documentation systems (Coy, 2024). By asking “why” repeatedly, the technique moves the analysis beyond individual behaviour and towards identifying actionable system-level change opportunities (Putra and Yusof, 2021). This aligns with modern safety science, which recognises that healthcare errors are rarely the result of incompetence and more commonly arise from predictable weaknesses in processes, communication, and organisational design (Coy, 2024). Applying the Five Whys to the issue of medication reconciliation helps uncover how structural constraints influence frontline decision-making and patient outcomes.
Using the medication duplication example identified in the case hospital:
1. Why? The wrong medication was prescribed.
2. Why? The prescriber did not have an accurate medication history.
3. Why? The reconciliation process was incomplete at admission.
4. Why? Staff lacked time and a consistent workflow.
5. Why? Organisational processes and staffing models were not designed to prioritise medication safety.
The Five Whys reveals organisational and structural deficiencies rather than individual competence issues.
[bookmark: _Toc215996644]2.4 Applying the Donabedian Model
The Donabedian Framework provides a structured lens for examining the quality of care by analysing the interrelationship between structure, process, and outcome. In the context of medication reconciliation within the NHS, structural factors such as insufficient staffing, outdated digital systems, and limited pharmacy involvement critically shape safety practices (Karim, 2022). Workforce shortages remain a recognised national issue, contributing to high workloads and limited time allocated to medication verification tasks (Jones et al., 2024). Furthermore, legacy IT infrastructures and non-integrated electronic prescribing systems restrict interoperability between primary, hospital, and pharmacy records, which increases the probability of incomplete or inaccurate medication histories (Naseralallah et al., 2023). These limitations reflect systemic weaknesses rather than isolated operational failures, demonstrating how inadequate infrastructure forms the foundation for downstream process weakness (Jones et al., 2024).
These structural gaps contribute directly to process variability, poor communication, and inconsistent execution of medication reconciliation procedures (Karim, 2022). When reconciliation is not standardised, outcomes become dependent on individual staff capacity rather than established systems. This inconsistency contributes to prescribing errors, medication omissions, and duplication, particularly during admission and discharge transitions, which are well-documented high-risk periods (Ayre et al., 2023). The consequence of these process failures is reflected in patient outcomes, such as avoidable adverse drug events, prolonged hospital stays, increased readmissions, and reduced patient trust in the healthcare system (Sutherland et al., 2022). Therefore, applying the Donabedian model reveals a clear causal chain; structural weaknesses undermine processes, resulting in poorer outcomes. Improving medication reconciliation requires strengthening these foundational elements to support reliability and consistency in practice (Jones et al., 2024).
[bookmark: _Toc215996645]2.5 SWOT Analysis of the NHS Context
A SWOT analysis provides insight into internal capabilities and external influences shaping medication reconciliation practice within the NHS. Strengths include established clinical governance structures and national policy frameworks supporting medication safety, aligning with WHO initiatives to reduce harm through safer prescribing (Spinewine et al., 2021). The NHS is currently undergoing large-scale digital transformation, including the rollout of Electronic Prescribing and Medicines Administration (EPMA) and barcode scanning, technologies shown to reduce prescribing errors and support real-time verification (Naseralallah et al., 2023). These strengths indicate a system with foundational support for improvement and safety culture development, reinforcing the potential for successful implementation of structured reconciliation interventions.
However, several weaknesses and external threats limit progress. Workforce shortages, staff burnout, fragmented digital systems, and variability in medication safety standards across Trusts remain key internal barriers (Jones et al., 2024). A culture of fear and blame also discourages error reporting, restricting learning and continuous improvement (Ayre et al., 2023). Externally, an ageing population, rising multimorbidity, increasing polypharmacy, and growing demand place significant pressure on medication systems (Alrashidi et al., 2024). Despite these challenges, opportunities exist through advancing digital tools such as AI-assisted reconciliation, improved interoperability across care sectors, and the potential for national standardisation of medication safety processes (Spinewine et al., 2021). The SWOT analysis, therefore, highlights a critical need for investment in technology, workforce development, and cultural change to improve medication reconciliation and strengthen patient safety across the NHS.
[bookmark: _Toc215996646]2.6 Application of the Six Sigma Model
Six Sigma is a data-driven quality improvement methodology designed to reduce variability and prevent defects by improving the reliability and standardisation of processes (Ashgar et al., 2025). It is widely used in healthcare settings to enhance patient safety, streamline workflows, and reduce avoidable errors. The DMAIC framework, Define, Measure, Analyse, Improve, and Control, provides a structured approach to identifying the root causes of safety incidents and implementing sustainable solutions (Zhao et al, 2025). 
Applying Six Sigma to medication reconciliation supports the shift from reactive problem-solving to proactive system redesign, aligning with evidence-based improvement approaches endorsed in high-performing healthcare systems (Sallam, 2024). This model therefore offers a rigorous mechanism for addressing duplication, omission, and inaccurate medication histories, which remain common sources of preventable harm during transitions of care (Ashgar et al., 2025).
Define: The problem is clearly defined as medication reconciliation failures leading to prescribing duplication, omissions, and variability in practice. Stakeholders, process boundaries, and expected outcomes are identified (Zhao et al, 2025).
Measure: Data on error frequency, near misses, documentation completeness, and time spent completing reconciliation are collected to establish a baseline (Ashgar et al., 2025).
Analyse: The data are examined using tools such as variation mapping and statistical analysis to determine contributing factors, including staffing variation, workflow inconsistencies, and technological limitations (Sallam, 2024).
Improve: Targeted interventions, such as standardised workflows, checklists, system interoperability improvements, and enhanced training, are implemented to reduce error probability (Ashgar et al., 2025).
Control: Ongoing auditing, performance dashboards, and continuous training ensure that improvements are sustained and variation does not re-emerge (Sallam, 2024).
By applying Six Sigma, the organisation moves toward high reliability, reduced risk, and consistent delivery of safe medication practices, addressing variability at both operational and strategic levels.
[bookmark: _Toc215996647]3. Recommendations 
Improving medication reconciliation requires a coordinated, system-level strategy informed by quality improvement frameworks. The analysis using the Fishbone Diagram, Donabedian Model, Six Sigma and Five Whys confirms that the issue arises from structural weakness, inconsistent processes, staffing limitations, and fragmented technology rather than individual clinical error (Ayre et al., 2023). Therefore, the recommendations proposed aim to standardise practice, optimise workforce capacity, enhance digital interoperability and strengthen organisational culture to ensure long-term safety and improvement.
Standardised Medication Reconciliation Process and Checklist: A consistent and mandatory medication reconciliation workflow should be introduced at admission, transfer and discharge to reduce variability and prevent omission or duplication errors. Incorporating a standardised checklist and clear role allocation, such as pharmacist-led verification, will improve accuracy and accountability (Spinewine et al., 2021). Applying PDSA cycles will allow small controlled pilots, feedback collection, and iterative testing before organisation-wide implementation, ensuring the process is workable and sustainable (Ashgar et al., 2025).
Strengthening Workforce Capability and Optimised Role Allocation: Improving staff competence and confidence is essential to reducing discrepancies and variability. Introducing mandatory annual medication safety training and structured supervision for junior clinicians supports safe decision-making and reduces anxiety associated with reconciliation tasks (Ayre et al., 2023). Using Lean methodology to redesign tasks, such as delegating administrative reconciliation steps to pharmacy technicians, ensures clinical time is prioritised for higher-risk decisions while reducing duplication and inefficiencies (Ashgar et al., 2025).
IT Interoperability and Digital Safety Tools: Strengthening digital systems will significantly reduce transcription errors and support timely reconciliation. Interoperable electronic prescribing and medicine administration systems linked with primary care records ensure up-to-date information is available across healthcare transitions (Spinewine et al., 2021). The addition of barcode verification and automated clinical safety alerts provides real-time protection against duplication, inaccuracies, allergies, and interactions, aligning with the Control phase of Six Sigma to minimise variation and maintain improvements over time (Haxby and Shuldham, 2018).
Embedding a Safety Culture and Learning System: A cultural shift is necessary to support medication safety as a shared organisational priority rather than an individual responsibility. Developing a non-punitive reporting culture encourages honest disclosure of near misses and errors, which helps generate learning rather than fear (Jones et al., 2024). Adopting transformational leadership principles and integrating regular safety huddles and debriefs helps establish psychological safety where staff feel supported to raise concerns and contribute to improvement (Vaismoradi et al., 2016).
Continuous Audit and Quality Governance: Monitoring outcomes and compliance is essential for long-term improvement and oversight. Applying the PDCA cycle at the governance level ensures structured monitoring of outcome measures, such as accuracy rates, the timeliness of reconciliation, and reported medication incidents (Stolldorf et al, 2021). Regular performance reviews supported by live dashboards will improve transparency, accountability and responsiveness to emerging risks, reducing the likelihood of repeated preventable errors (Beuscart et al, 2021).
Patient-Centred and Equity-Focused Engagement: Involving patients and carers in medication processes is necessary to improve safety and reduce inequalities. Introducing digital patient-held medication records and providing accessible medication information, including translated formats, empowers individuals to verify their medicines and contribute to shared decision-making (Alrashidi et al., 2024). Including carers, particularly for patients with complex multimorbidity or reduced capacity, strengthens continuity across transitions of care and reduces avoidable discrepancies (Rojas-Ocaña et al, 2023).
Expected Impact
Collectively, these recommendations address the key structural, procedural and cultural gaps identified through the analysis. Implementing them is expected to reduce medication discrepancies, preventable harm and associated readmissions while improving workflow efficiency and reducing operational waste (Breuker et al, 2021). In the long term, these changes will enhance trust, promote professional confidence, and ensure safe, equitable, and consistent medication reconciliation across NHS services (Ceschi et al, 2021). By embedding digital integration, workforce capacity, continuous learning and standardised processes, the organisation can progress toward a high-reliability model of patient safety (Breuker et al, 2021).
[bookmark: _Toc215996648]4. Conclusion 
Improving medication reconciliation in hospital settings requires a coordinated and system-focused approach that addresses gaps in processes, workforce capability, technology, and organisational culture. The analysis showed that errors occur not because of individual clinician shortcomings but due to fragmented systems, variable workflows, limited digital connectivity, and inconsistent training. Using structured improvement approaches such as Lean, Six Sigma, the Donabedian Framework, and iterative testing models like PDSA and PDCA supports the development of safe, efficient, and standardised practices. Introducing a clear and consistent medication reconciliation pathway, supported by defined accountability and pharmacy-led verification, ensures medication histories are complete and reliable throughout patient care transitions. Strengthening staff competency through education, supervision, and improved role clarity also contributes to reducing variation and improving safety outcomes.
Sustaining improvement requires more than procedural redesign—it requires fostering an open and supportive safety culture where learning replaces blame. Encouraging staff to report errors without fear, sharing learning across wards, and involving leadership in visible safety advocacy helps build a culture where medication safety is prioritised daily. Continuous monitoring, real-time reporting, and strong governance frameworks ensure improvements remain effective, measurable, and adaptable to emerging risks or service pressures. Involving patients and carers also enhances accuracy, ownership, and accessibility, particularly for those with complex medication needs or communication barriers. Collectively, these strategies support the long-term goal of creating a high-reliability healthcare environment where medication reconciliation is consistently accurate, patient-centred, and embedded into routine practice. With sustained leadership support, ongoing evaluation, and commitment to continuous improvement, the recommendations offer a practical and achievable pathway to reducing medication errors and improving overall patient safety.
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