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[bookmark: _Toc227120608]1. Introduction
[bookmark: _Toc227120609]1.1 Quality Assurance in Healthcare 
Quality assurance in healthcare refers to systematic processes aimed at ensuring that patient care meets established standards of safety, effectiveness, and reliability (Nickel, 2025). It involves continuous monitoring, evaluation, and improvement of healthcare services to minimise risks and enhance patient outcomes (Petryk et al, 2023). Within organisations such as the NHS, quality assurance is essential for maintaining public trust and ensuring compliance with regulatory frameworks. According to Elliott et al. (2024), medication errors remain a significant threat to patient safety, often resulting from failures in both system design and human performance.
The concept of “Never Events” highlights the importance of strong quality assurance systems. These are serious, preventable incidents that should not occur if appropriate safeguards are in place (Chotsampancharoen et al., 2016). Effective quality assurance integrates clinical governance, staff training, risk management, and standardised protocols (Nickel, 2025). However, failures in these systems can lead to catastrophic outcomes, as demonstrated by high-profile medication errors. Therefore, continuous quality improvement and system-based approaches are essential to reduce variability, improve safety, and ensure consistent delivery of high-quality care. This report aims to evaluate the case study of the vincristine medication error to analyse failures in quality assurance systems and identify strategies for improving patient safety and healthcare service delivery.
[bookmark: _Toc227120610]1.2 Overview of the Case 
In 2001, a fatal medication error occurred within the NHS at Queen’s Medical Centre, Nottingham, involving the chemotherapy drug vincristine. The drug, intended for intravenous administration, was mistakenly administered intrathecally during a chemotherapy procedure (Toft, 2001). This error caused severe neurological damage, leading to the patient’s death. The incident resulted from confusion between drug administration routes and inadequate separation of procedures (Toft, 2001). It was classified as a Never Event because it was entirely preventable with appropriate safeguards. The case prompted a national inquiry and led to significant reforms in patient safety protocols, particularly concerning the handling of high-risk medications (Toft, 2001).
[bookmark: _Toc227120611]1.3 Systemic Failures and Organisational Weaknesses 
The vincristine incident exposed multiple systemic failures and organisational weaknesses within the healthcare setting. A key issue was the absence of robust safety barriers to prevent incorrect administration routes (NHS Specialist Pharmacy Service, 2025). Protocols for handling high-risk medications were either poorly designed or inconsistently implemented. Inadequate staff training further contributed to the error, as healthcare professionals lacked sufficient competency in managing chemotherapy drugs (Gilbar, 2012). Communication failures among multidisciplinary teams increased the likelihood of misunderstanding during the medication process (Gilbar, 2012). Additionally, environmental pressures such as workload and time constraints reduced vigilance. Design flaws, including similar packaging and preparation methods, further heightened the risk of confusion (Kurgat et al, 2020). Collectively, these weaknesses reflect a failure in organisational governance, safety culture, and quality assurance systems.
[bookmark: _Toc227120612]1.4 Systems-Based Approach to Analysis 
A systems-based approach to healthcare analysis recognises that errors rarely result from individual negligence alone but rather from complex interactions within organisational systems. Models such as the Swiss Cheese Model illustrate how multiple layers of defence can fail when systemic weaknesses align (Wiegmann et al, 2022). In the vincristine case, latent conditions such as poor protocols and inadequate training combined with active human errors produced a fatal outcome (Toft, 2001).
This approach shifts the focus from blaming individuals to understanding underlying system failures. By analysing factors such as communication, workflow design, and organisational culture, healthcare providers can identify root causes and implement preventive strategies (Ahsani-Estahbanati et al, 2022). A systems perspective is essential for improving patient safety, as it promotes learning, accountability, and continuous improvement. It also supports the development of resilient healthcare systems capable of preventing similar incidents in the future (Wiegmann et al, 2022).
[bookmark: _Toc227120613]2. Main Body
[bookmark: _Toc227120614]2.1 Donabedian Model Analysis 
The Donabedian Model provides a structured framework for evaluating healthcare quality through three key components: structure, process, and outcomes. This model is widely used in healthcare quality assessment as it links organisational conditions to care delivery and patient results (McCullough et al, 2023).
Structure: Structure refers to the organisational environment in which care is delivered, including staffing, equipment, policies, and training systems. In the vincristine case, structural weaknesses were evident in the lack of robust safety protocols and inadequate staff training (Chen et al, 2024). The absence of physical separation between intrathecal and intravenous medications further increased the risk of error. These deficiencies highlight gaps in organisational design and governance (Chen et al, 2024).
Process: Process involves the methods and procedures used in delivering care. Failures in this area included poor adherence to protocols, lack of double-checking systems, and ineffective communication among healthcare professionals (Carrera-Noguero et al, 2025). The medication was administered incorrectly due to confusion in procedures, indicating that safe practices were not standardised or consistently followed (Carrera-Noguero et al, 2025).
Outcome: Outcome refers to the results of healthcare interventions. In this case, the outcome was catastrophic, resulting in severe neurological damage and patient death (Toft, 2001). This demonstrates how failures in both structure and process can directly impact patient safety. The Donabedian Model clearly illustrates that improving structural and process elements is essential to achieving positive healthcare outcomes (McCullough et al, 2023).
[bookmark: _Toc227120615]2.2 Root Cause Analysis: Fishbone Diagram 
The Fishbone (Ishikawa) Diagram is a widely used quality improvement tool that helps identify and categorise the root causes of complex healthcare incidents. In the vincristine medication error, this framework enables a structured analysis of the multiple contributing factors that led to the fatal outcome. Rather than attributing the error to a single cause, the model highlights how various systemic weaknesses interacted to produce the incident (Devakumar and Adhinarayanan, 2025).
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People: Healthcare professionals involved in the incident lacked adequate training in handling high-risk medications such as vincristine. There was also a failure to consistently follow safety protocols, particularly double-checking procedures before drug administration. Human factors such as fatigue and reliance on memory further increased the likelihood of error (Mahomedradja et al, 2025).
Process: There were no clearly defined or enforced protocols to separate intrathecal and intravenous drug administration. The absence of standardised procedures meant that critical safety steps were either overlooked or inconsistently applied, creating significant risk (Kumar, 2023).
Equipment: Similar packaging and labelling of vincristine contributed to confusion. The lack of distinctive visual cues made it difficult for staff to differentiate between medications intended for different routes of administration (McDermott et al, 2023).
Environment: The clinical setting was characterised by high workload, time pressure, and potential distractions. These environmental factors reduced staff concentration and increased cognitive overload, making errors more likely (Kumar, 2023).
Communication: Breakdowns among multidisciplinary team members led to misunderstandings about the correct route of administration. Ineffective handovers and a lack of clear instructions further contributed to the error (Mahomedradja et al, 2025).
Management: Organisational weaknesses, including poor enforcement of safety policies and inadequate supervision, allowed unsafe practices to persist. A weak safety culture led to risks being inadequately identified or addressed (Mahomedradja et al., 2025).
[bookmark: _Toc227120616]2.3 The 5 Whys Analysis
The 5 Whys technique is a root cause analysis method used to identify underlying causes of a problem by repeatedly asking “why” until the fundamental issue is revealed. In healthcare, it is particularly useful for uncovering systemic failures rather than attributing blame to individuals (Reeves et al, 2019).
Application to the Vincristine Incident
1. Why did the patient die?- Because vincristine was administered intrathecally instead of intravenously, causing severe neurological damage and death.
2. Why was vincristine administered incorrectly?- Because the healthcare staff confused the route of administration during the chemotherapy procedure.
3. Why was there confusion about the administration route?- Intrathecal and intravenous drugs were prepared and handled in similar environments without clear differentiation.
4. Why were the drugs not clearly differentiated?- Because protocols for separating high-risk medications were not standardised, clearly defined, or consistently enforced.
5. Why were protocols not standardised or enforced?- Due to organisational failures, including weak safety culture, lack of accountability, insufficient staff training, and inadequate governance systems.
This structured questioning reveals that the vincristine incident was not the result of a single human error but rather a series of interconnected system failures. The root causes lie in organisational weaknesses such as poor protocol design, ineffective training, and a lack of a strong safety culture (Guntschnig et al, 2025). The 5 Whys analysis, therefore, supports a systems-based approach, emphasising that improving governance, standardisation, and staff competency is essential to prevent similar medication errors in the future.
[bookmark: _Toc227120617]2.4 Swiss Cheese Model Application 
The Swiss Cheese Model, developed by James Reason, explains how errors occur when multiple layers of defence within a system fail simultaneously. Each layer of defence (represented as slices of cheese) has weaknesses or “holes,” which can align under certain conditions, allowing an error to pass through all barriers and reach the patient (Gomes et al, 2016). In the vincristine incident, several layers of defence failed. Latent failures, such as weak protocols and inadequate system safeguards, created underlying vulnerabilities. These were combined with active failures, including human error during drug administration (Carthey et al, 2013).
Additionally, communication breakdowns between healthcare professionals contributed to misunderstandings about the correct route of administration (Gomes et al, 2016). Training gaps further reduced staff competency in handling high-risk medications. Environmental pressures, such as high workload and time constraints, increased cognitive stress and reduced vigilance (Alanazi, 2018). The alignment of these failures allowed the error to occur despite the presence of multiple safety layers. This model demonstrates that healthcare errors are rarely due to a single cause but arise from complex interactions within the system (Alanazi, 2018). It reinforces the need for strengthening each layer of defence to prevent future incidents (Gomes et al, 2016).
[bookmark: _Toc227120618]2.5 SWOT Analysis 
The SWOT analysis provides a strategic framework for evaluating internal and external factors affecting organisational performance (Setiawannie and Rahmania, 2019). In the context of the vincristine incident, it helps identify areas for improvement and potential risks.
Strengths: The NHS has well-established safety frameworks, clinical guidelines, and a highly skilled workforce. These strengths provide a strong foundation for delivering high-quality care and implementing improvements (Setiawannie and Rahmania, 2019).
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Weaknesses: Poor protocol implementation, inadequate training systems, and a weak safety culture. These factors contributed directly to the medication error and highlight gaps in organisational effectiveness (O'Kelly et al, 2026).
Opportunities: There are significant opportunities for improvement, including the adoption of digital prescribing systems, standardisation of medication processes, and continuous professional development. These initiatives can enhance accuracy and reduce variability in care delivery (Setiawannie and Rahmania, 2019).
Threats: External threats include increasing workload, staff shortages, and the complexity of chemotherapy treatments. These factors increase the risk of errors and place additional pressure on healthcare systems (O'Kelly et al, 2026).
[bookmark: _Toc227120619]2.6 PDSA Cycle (Plan–Do–Study–Act) 
The PDSA cycle (Plan–Do–Study–Act) is a widely used quality improvement framework in healthcare that supports continuous improvement through iterative testing of changes (McNicholas et al, 2019). It enables organisations to implement evidence-based interventions in a structured, controlled manner, making it highly effective at improving patient safety and reducing medication errors.
Plan: The first stage involves identifying the problem and developing a clear improvement plan. In the context of the vincristine incident, this would include recognising the risks associated with high-alert medications and designing interventions such as separating intrathecal and intravenous drugs, introducing colour-coded labelling, and improving staff training. Objectives, success criteria, and performance indicators (e.g., reduction in medication errors) are also established during this phase (Beaver, 2018).
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Do: In this stage, the proposed changes are implemented on a small scale, such as within a single oncology department. Staff are trained on new procedures, and safety measures like double-check systems or barcode scanning are introduced. This controlled implementation allows organisations to test the feasibility of changes without widespread disruption (Ahmed et al, 2025).
Study: The study phase involves analysing data collected during implementation to evaluate the effectiveness of the intervention. This may include monitoring error rates, staff compliance, and patient outcomes. Feedback from healthcare professionals is also gathered to identify challenges and areas for improvement. This stage is critical for determining whether the changes have achieved the desired results (Ahmed et al, 2025).
Act: Based on the findings, organisations decide whether to adopt, adapt, or abandon the intervention. Successful strategies are standardised and implemented across the organisation, while ineffective ones are modified or replaced. The cycle is then repeated to ensure continuous improvement (Beaver, 2018).
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[bookmark: _Toc227120620]3. Recommendations 
Based on the root cause analysis of the vincristine medication error, it is evident that both systemic and human factors contributed to the incident. Therefore, the following recommendations focus on strengthening organisational systems, improving clinical practices, and enhancing patient safety through evidence-based quality improvement approaches.
Strengthening System Barriers: A key priority is the introduction of robust system barriers to prevent incorrect routes of medication administration. High-risk medications such as vincristine should be physically separated from intrathecal drugs at all stages, including storage, preparation, and administration (Sarfati et al, 2019). Distinctive packaging and clear labelling, such as colour-coded syringes and warning labels, should be implemented to minimise confusion. Additionally, forcing functions, such as incompatible connectors that prevent intrathecal administration of intravenous drugs, should be introduced (Higham and Baxendale, 2017). 
Standardisation of Processes: Standardising procedures is essential to ensure consistency and reduce reliance on individual judgement. Healthcare organisations should develop and enforce standard operating procedures (SOPs) for the handling and administration of high-risk medications. Checklists and mandatory double-check systems should be embedded into clinical workflows to ensure compliance with safety protocols (Alhur et al, 2024). 
Staff Training and Competency Development: Inadequate training was a significant contributing factor in the vincristine incident. Therefore, comprehensive training programmes should be implemented for all healthcare professionals involved in medication management. These programmes should include theoretical knowledge, practical skills, and regular updates on safety protocols (Alhur et al, 2024). Simulation-based training is particularly effective, as it allows staff to practice handling high-risk scenarios in a controlled environment. Furthermore, periodic competency assessments should be conducted to ensure that staff maintain the required level of expertise. Continuous professional development will enhance staff confidence, reduce errors, and improve adherence to guidelines (Higham and Baxendale, 2017).
Improving Communication Systems: Effective communication is critical in preventing medication errors. Structured communication tools such as SBAR (Situation, Background, Assessment, Recommendation) should be adopted to standardise information exchange among healthcare professionals. Multidisciplinary collaboration should be encouraged to ensure that all team members are aware of patient treatment plans and potential risks (Sarfati et al, 2019). Additionally, organisations should promote a just culture, where staff feel safe reporting errors and near misses without fear of punishment. This approach fosters transparency, encourages learning, and supports continuous improvement (Higham and Baxendale, 2017).
Implementation Strategy Using PDSA Cycle: The PDSA (Plan–Do–Study–Act) cycle provides a structured approach for implementing and evaluating improvements. In the planning phase, organisations should identify key risk areas and develop targeted interventions, such as improved labelling and staff training. During the “Do” phase, these interventions can be tested in a specific department, such as oncology (Beaver, 2018). The “Study” phase involves analysing data on medication errors, compliance rates, and staff feedback to assess effectiveness. Finally, in the “Act” phase, successful strategies should be standardised and implemented across the organisation, while ineffective ones are revised. This iterative approach ensures continuous improvement and adaptability (Beaver, 2018).
Use of Technology: Technology can play a significant role in reducing medication errors. Electronic prescribing systems (e-prescribing) help eliminate handwriting errors and ensure accurate medication orders (Osmani et al, 2023). Barcode medication administration (BCMA) systems enable verification of the correct drug, dose, and patient before administration. Clinical decision support systems (CDSS) provide real-time alerts and guidance to healthcare professionals, reducing reliance on memory. These technological solutions act as additional safety barriers and enhance overall accuracy in medication management (Osmani et al, 2023).
Strengthening Leadership and Safety Culture: Strong leadership is essential for driving patient safety improvements. Healthcare leaders must prioritise safety by establishing clear policies, allocating resources, and ensuring accountability. Regular audits and monitoring systems should be implemented to assess compliance with safety protocols (Alhur et al, 2024). Additionally, fostering a culture of continuous improvement and learning is crucial. Encouraging staff engagement, open communication, and incident reporting will help organisations identify risks and implement preventive measures effectively (Mortaro et al, 2019).
[bookmark: _Toc227120621]4. Conclusion 
The vincristine medication error represents a significant failure in healthcare quality and patient safety systems, demonstrating how preventable incidents can arise from complex organisational weaknesses. This report has shown that the error was not the result of a single individual mistake but rather a combination of systemic failures, including inadequate training, poor communication, weak protocol implementation, and flawed system design. The application of analytical frameworks such as the Donabedian Model, Fishbone Diagram, 5 Whys analysis, and the Swiss Cheese Model provided a comprehensive understanding of how structural and process deficiencies contributed to the fatal outcome. Additionally, the SWOT analysis highlighted both internal weaknesses and external pressures affecting healthcare delivery, reinforcing the need for strategic and system-wide improvements.
The findings emphasise the importance of adopting a systems-based approach to patient safety, where the focus shifts from individual blame to organisational learning and continuous improvement. The recommendations outlined, such as strengthening system barriers, standardising processes, enhancing staff training, improving communication, and integrating technology, offer practical and evidence-based solutions to reduce medication errors. The use of quality improvement methodologies like PDSA, Lean, and Six Sigma further supports the sustainable implementation of these changes. Ultimately, improving patient safety requires strong leadership, a positive safety culture, and ongoing commitment to monitoring and learning from errors. By addressing these factors, healthcare organisations can prevent recurrence of similar incidents and ensure safer, higher-quality care for patients.
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