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The delivery of high-quality healthcare services is underpinned by effective governance, resilient infrastructure, and the reliable availability of essential medical resources. Among these, medical oxygen represents a fundamental component of acute and critical care, particularly in paediatric and neonatal settings, where interruptions in supply can lead to immediate mortality (World Health Organization, 2020). Consequently, failures in oxygen delivery systems are widely regarded as sentinel events reflecting broader systemic weaknesses in healthcare provision.
The Gorakhpur BRD Medical College hospital tragedy of August 2017 provides a critical case study of such systemic failure. Over a short period, more than 80 patients, predominantly children suffering from Acute Encephalitis Syndrome (AES), died following a disruption in oxygen supply (Indian Journal of Medical Ethics, 2018; Khan, 2018). While initial narratives framed the incident as an isolated supply chain disruption, subsequent analyses revealed a complex interplay of governance failures, financial mismanagement, workforce shortages, and infrastructural inadequacies (The Lancet, 2018).
Critically, this incident highlights a key tension within global health systems: the prioritisation of service access over service quality. While India has made significant strides in expanding healthcare access, the Gorakhpur tragedy illustrates that access without quality assurance mechanisms can produce adverse outcomes (World Health Organization, 2018). This aligns with broader critiques in public health literature, which argue that weak governance structures and fragmented accountability frameworks are primary determinants of healthcare system failure, particularly in low- and middle-income countries (LMICs) (Transparency International, 2019).
From a theoretical perspective, healthcare failures are increasingly understood through systems-based approaches rather than individual blame models. Frameworks such as the Swiss Cheese Model (Reason, 2000) and Donabedian’s Structure–Process–Outcome model (Donabedian, 1988) emphasise that adverse events emerge from cumulative system vulnerabilities. However, critics argue that such models may oversimplify complex socio-political dynamics, necessitating a more integrated analytical approach (Dixon-Woods, 2014).
This report critically analyses the Gorakhpur tragedy using multiple theoretical frameworks, including the Swiss Cheese Model, Fishbone Diagram, 5 Whys analysis, and Donabedian Model, to identify root causes of failure. In addition, a SWOT analysis is applied to evaluate organisational performance within a broader strategic context. The report further explores the role of policy and governance in shaping healthcare quality outcomes and proposes evidence-based recommendations using quality improvement methodologies such as PDSA and Lean.
By integrating theoretical insight with practical application, this report aims to demonstrate how systemic failures can be addressed through structured service improvement strategies, thereby contributing to safer, more resilient healthcare systems.
[bookmark: _Toc226008588]Critical Analysis of Quality Failure Using Theoretical Frameworks
Root Cause Analysis of the Oxygen Supply Crisis
The Gorakhpur BRD Medical College tragedy was a significant failure in healthcare quality and governance. The deaths were caused by a combination of systemic failings, including supply chain breakdowns, financial mismanagement, workforce shortages, and inadequate crisis planning. Over the course of 48 hours, 81 deaths were reported, with many being attributed to disruptions in oxygen supply in paediatric and neonatal units (Indian Journal of Medical Ethics, 2018).

Root Cause Analysis (RCA) identifies underlying failures rather than assigning blame to individuals. RCA is commonly used in healthcare quality improvement to discover hidden system flaws (Percarpio, Watts, & Weeks, 2008). In this case, the primary causes were procurement errors, governance gaps, infrastructure restrictions, and a lack of contingency preparation.

Oxygen Supply Chain Failure
One of the key causes of the problem was the disruption of liquid oxygen delivery due to delayed payments to the provider. According to reports, the supplier frequently notified hospital authorities about overdue dues before terminating supplies (Indian Express, 2017). Furthermore, the hospital had just a small number of backup cylinders, which were insufficient to meet demand.

Healthcare supply chains are vital for sustaining essential services. Failures in procurement and logistics have a direct impact on patient safety. To avoid delays, hospitals serving critically sick patients must have redundant oxygen delivery systems and emergency reserves, according to World Health Organization guidelines (WHO, 2020). The lack of such measures in Gorakhpur indicates insufficient operational planning.
Furthermore, the distance between the supplier and the hospital delayed emergency replenishment. This demonstrates poor risk assessment processes and a lack of supplier diversity. According to studies, relying on a single provider increases the risk of service disruption, especially in public healthcare systems (Pittet et al., 2019). As a result, the oxygen crisis was not merely logistical, but also a failure of strategic planning.
Financial Mismanagement and Governance Failure
Financial governance also played an important part in the incident. Despite the availability of government funding, payments to the oxygen supplier were delayed, resulting in a halt of supply. This suggests deficiencies in financial responsibility and budgeting mechanisms.
Effective financial governance is critical for providing quality healthcare. Poor budgeting and delayed payments can disrupt critical services and jeopardise patient safety (Kaplan & Porter, 2011). In the Gorakhpur case, monies were not prioritised for crucial life-support infrastructure such as oxygen delivery.
This reflects greater systemic issues in public healthcare systems, where bureaucratic processes impede decision-making. Such inefficiencies might lead to avoidable deaths, especially in emergency situations. According to Berwick (2016), leadership and governance failures are primary causes of healthcare quality breakdowns.

Staffing shortages and Clinical Management Failures
The hospital experienced serious workforce constraints, including a lack of trained neonatal nurses and senior resident doctors. Staff shortages might impair monitoring capacity and cause delays in responding to clinical worsening.
Human resource capacity is a significant predictor of healthcare quality. The Donabedian model highlights staffing levels as part of the structure that influences patient outcomes (Donabedian, 1988). Inadequate staffing undermines care delivery, particularly in intensive care units.
Furthermore, inadequate record keeping and a lack of monitoring systems contributed to the delayed detection of oxygen depletion. Effective clinical governance necessitates systematic documentation and escalation procedures. Without these, early warning indicators may be overlooked.
According to research, hospitals with poor communication systems are more likely to have bad consequences during emergencies (Vincent, 2010). The Gorakhpur instance demonstrates a breakdown in communication lines between clinical teams and hospital management.
Infrastructure and Capacity Limitations
The situation was worsened by overcrowding in paediatric and neonatal units. The hospital serviced a huge population affected by acute encephalitis syndrome, resulting in a high patient volume. Overcrowding lowers staff-patient ratios and increases dependency on oxygen therapy.

Healthcare infrastructure must be in line with population needs. Under-resourced facilities are more susceptible to service disruptions (Kruk et al., 2018). The absence of operable backup oxygen pipelines increased the problem.

This highlights a structural quality issue. According to Donabedian, inadequate structural capability leads to process failures and negative results. In this situation, poor infrastructure combined with a high patient load resulted in dangerous conditions.
Crisis Management and Emergency Preparedness
Another big shortcoming was a lack of contingency preparation. Hospitals must create emergency preparation strategies for vital services. However, there was no such strategy for a halt in oxygen supply.

Quality improvement frameworks prioritise risk management and emergency preparedness. According to the Institute for Healthcare Improvement (IHI, 2017), healthcare institutions must plan for anticipated failures and apply mitigation methods. The lack of preparedness in Gorakhpur demonstrates governmental shortcomings.

Delayed cylinder reallocation and a slow administrative reaction exacerbated the problem. This suggests a lack of clear crisis leadership. Effective emergency management necessitates clear roles, prompt communication, and escalation mechanisms.



Fishbone Model
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Diagram 1. Source: Created by author
The Fishbone diagram helps categorise causes of system failure. In the Gorakhpur case, causes can be grouped into five domains.
People
· Shortage of trained staff
· Limited neonatal expertise
· Poor leadership response
Staffing shortages reduced monitoring and delayed crisis recognition. Workforce capacity is strongly associated with patient safety outcomes (Aiken et al., 2014).
Process
· Poor procurement system
· Lack of payment tracking
· Weak escalation procedures
These process failures prevented early intervention. Inefficient processes often lead to operational breakdown in healthcare systems.
Equipment
· Insufficient oxygen cylinders 
· Non-functional backup systems 
· Poor maintenance 
Equipment failures are common contributors to adverse events. Proper maintenance systems reduce risk of equipment-related harm.
Environment
· Overcrowded wards 
· High seasonal disease burden 
· Resource constraints 
Environmental pressures increase risk during emergencies.
Management
· Weak governance 
· Bureaucratic delays 
· Lack of accountability 
Leadership failures contributed significantly to the crisis. Studies show that organisational culture and leadership influence healthcare quality outcomes (West et al., 2015).
Donabedian Model Analysis
The Donabedian model evaluates healthcare quality using Structure, Process, and Outcome.
Structure
Structural weaknesses included:
· Limited oxygen infrastructure 
· Staff shortages 
· Inadequate ICU capacity 
· poor financial systems 
These structural deficiencies created unsafe conditions. Structural quality influences service delivery capability.

Process
Process failures included:
· delayed payment to suppliers 
· poor monitoring of oxygen levels 
· delayed escalation 
· lack of emergency planning 
These process failures prevented timely intervention.
Outcome
The outcome was:
· interruption of oxygen supply 
· critical deterioration of patients 
· preventable deaths 
This demonstrates a direct relationship between structure, process, and patient outcomes.
Donabedian argues that improved structure and processes lead to better outcomes. The Gorakhpur tragedy illustrates the consequences of failing across all three dimensions.
SWOT Analysis
Strategic analysis further explains organisational weaknesses.
Strengths
· Large tertiary care facility 
· experienced clinicians 
· government funding availability 
Despite these strengths, operational failures limited effectiveness.
Weaknesses
· Poor governance 
· inadequate supply chain management 
· staff shortages 
· lack of contingency planning 
These weaknesses contributed directly to the crisis.

Opportunities
· policy reform after incident 
· improved oxygen monitoring systems 
· workforce training 
· digital procurement systems 
These opportunities can support service improvement.
Threats
· high patient demand 
· bureaucratic delays 
· funding constraints 
· seasonal outbreaks 
These threats increase risk of recurrence if improvements are not implemented.
SWOT analysis highlights the need for strategic planning to strengthen organisational resilience.
The System Theory Perspective
Systems theory shows how little failures lead to catastrophic calamities. Healthcare organisations operate as complex systems in which components interact. Failure in one area has far-reaching consequences.
Regarding the Gorakhpur case:
Financial delays can lead to supply interruptions, oxygen shortages, clinical deterioration, and death. This cascading failure highlights interdependence. Senge (2006) asserts that systems thinking is vital for improving healthcare quality.
Policy and Governance Implications
The incident also highlights broader policy issues. Public healthcare systems often face resource limitations, bureaucratic delays, and governance gaps.
National healthcare policy must ensure:
· timely funding 
· infrastructure investment 
· workforce planning 
· supply chain monitoring 
Poor policy implementation can compromise service delivery. The tragedy therefore reflects both organisational and system-level failures.
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Improved Oxygen Supply Chain Management.
The major recommendation is to create a durable oxygen supply management system. The Gorakhpur tragedy illustrated how reliance on a single supplier and a lack of emergency supplies may lead to disastrous patient outcomes. Critical care hospitals must have backup supply systems in place and monitor oxygen availability in real time.
Healthcare organisations should implement:
· Multiple oxygen suppliers
· Minimum emergency stock levels.
· Automated oxygen monitoring systems.
· Preventive maintenance schedules.
· Centralised procurement oversight
To avoid service delays, healthcare facilities must maintain buffer oxygen stores and diversify their procurement routes, according to the World Health Organization. Similarly, research indicates that resilient supply chains increase healthcare system responsiveness and lower mortality risk during emergencies (Ivanov & Dolgui, 2020).
Lean supply chain principles can be used to reduce waste and increase efficiency. Lean methodology focuses on optimising workflow and reducing delays in procurement systems. Implementing Lean-based stock control systems enables hospitals to monitor oxygen consumption and automatically reorder when stock levels fall below predetermined levels (Toussaint & Berry 2013).

Financial Governance and Procurement Reforms
Financial mismanagement was a significant contributor to the oxygen shortage. As a result, healthcare organisations must implement transparent financial governance systems to ensure prompt supplier payments and priority of lifesaving resources.

Key strategies include:
· Dedicated budget for essential medical supplies 
· Automated payment tracking systems 
· Procurement accountability frameworks 
· Real-time financial monitoring dashboards 
· Supplier contract management systems
Strong financial governance increases service reliability and patient safety. According to Kaplan and Porter (2011), healthcare finance systems must prioritise value-based resource allocation to ensure patient continuity of treatment. Payment delays can disrupt important services and cause preventable harm.

The PDCA (Plan-Do-Check-Act) cycle can help with continual improvement in financial management.

Plan: identify delays in procurement and payment systems.
Do: Implement automatic financial tracking.
Check: Monitor supplier payment timelines.
Act: Adjust budgeting and procurement procedures.

This recurrent cycle ensures long-term improvements in financial governance.
Workforce Capacity and Training Improvement
During the crisis, staff shortages and a lack of knowledge slowed reaction times. Thus, staff development is critical to increasing healthcare quality and patient safety.

Recommended actions include:
· Recruitment of specialised neonatal and paediatric staff 
· Training in emergency oxygen management 
· Clinical governance training 
· Incident escalation training 
· Interdisciplinary teamwork development
Staffing numbers are closely related to patient outcomes. According to research, hospitals with appropriate staffing have reduced death rates and better patient safety (Aiken et al., 2014). Training also enhances crisis response and reduces decision-making time.

Six Sigma approach can help to reduce errors in clinical monitoring. Six Sigma aims to reduce variation and improve process reliability. Using Six Sigma in oxygen monitoring systems can enable consistent tracking and early detection of shortages (Antony et al., 2018).
The DMAIC framework can be used in:
Define: Identify oxygen monitoring gaps.
Measure: assess oxygen usage and staff response times
Analyse: determine the causes of delay.
Improve: Implement training and monitoring tools.
Control: Establish performance indicators.
This structured approach improves clinical safety and operational performance.
Infrastructure and Equipment Improvements
The Gorakhpur case exposed poor oxygen infrastructure and backup mechanisms. Healthcare facilities must invest in a strong infrastructure to ensure continuity of care.

Recommended improvements include:
· Installation of central oxygen monitoring systems 
· Backup oxygen pipelines 
· High-capacity oxygen storage tanks 
· Portable oxygen cylinder reserves 
· Preventive maintenance programs
Infrastructure investment increases healthcare resiliency. According to Kruk et al. (2018), insufficient infrastructure is a key cause of unnecessary deaths in low-resource healthcare facilities. Strengthening physical resources improves service capacity and patient safety.

Lean principles can also aid in equipment management. Standardised maintenance schedules decrease equipment breakdowns and assure preparedness in an emergency.

Emergency preparedness and risk management.
The lack of contingency planning severely exacerbated the disaster. Hospitals must establish emergency preparedness frameworks in order to successfully respond to service disruptions.
Key strategies include:
· Oxygen shortage contingency plans 
· Emergency response protocols 
· Rapid escalation systems 
· Crisis leadership roles 
· Simulation-based emergency training
The Institute for Healthcare Improvement views proactive risk management and contingency planning as critical components of patient safety (IHI, 2017). Emergency preparedness boosts organisational resilience and decreases negative consequences.
The PDSA cycle can be used in emergency planning.

Plan: Develop an oxygen shortage response plan.
Do: Implement simulation exercises.
Study: Evaluate response efficacy.
Act: refine emergency procedures.
Continuous PDSA cycles enable businesses to test and enhance their crisis management techniques.

Enhanced Governance and Leadership
Weak administrative control contributed to the delay in decision-making. Effective governance is critical to quality improvement and accountability.
Recommended governance reforms include:
· Clear accountability structures 
· Quality assurance committees 
· Risk management teams 
· Incident reporting systems 
· Leadership training programs
Strong leadership enhances both healthcare outcomes and organisational performance. According to research, increased leadership participation is directly related to improved patient safety.
Clinical governance systems should be created to monitor quality indicators, such as:
· oxygen availability 
· patient mortality rates 
· staffing levels 
· emergency response times 
Regular audits ensure continuous improvement.
Policy-Level Recommendations
Healthcare policymakers must also implement system-level improvements.
These include:
· National oxygen supply standards 
· mandatory emergency reserves 
· healthcare infrastructure funding 
· workforce planning policies 
· digital supply chain systems 
Policy reform is necessary to prevent recurrence. High-quality health systems require coordinated investment, governance, and monitoring mechanisms (Kruk et al., 2018).

[bookmark: _Toc226008590]Conclusion 
The Gorakhpur BRD Medical College oxygen supply issue is a major failure in healthcare quality, governance, and service delivery. The tragedy highlighted how systemic flaws in supply chain management, financial governance, staffing, infrastructure, and emergency readiness can all contribute to devastating patient outcomes. The disruption of oxygen supply, along with delayed administrative response and insufficient contingency planning, resulted in avoidable deaths, showing flaws in both organisational and policy-level healthcare systems (Indian Journal of Medical Ethics, 2018).

Using quality improvement frameworks such as Root Cause investigation, Fishbone Diagram, and Donabedian Model, the investigation discovered shortcomings in structural, process, and outcome dimensions. Inadequate oxygen infrastructure, insufficient staffing, and a limited ICU capacity were among the structural shortcomings. Delays in supplier payments, weak monitoring systems, and ineffective escalation procedures were all examples of process failures. These shortcomings eventually led to negative consequences, such as worsening of critically ill patients and increased death (Donabedian, 1988).

The case also emphasises the value of systems thinking in healthcare quality improvement. The crisis unfolded as a series of failures, starting with financial delays and progressing to supply disruption, resource shortages, and delayed clinical action. This chain reaction demonstrates how inadequacies in one component of healthcare systems can have a rapid impact on entire service delivery (Senge, 2006). Furthermore, weak governance and leadership contributed to sluggish decision-making and a lack of responsibility, emphasising the importance of robust clinical governance frameworks and risk management techniques (West et al., 2015).
The report's recommendations prioritise building oxygen supply resilience, improving financial oversight, increasing staff capacity, investing in infrastructure, and creating emergency preparedness frameworks. Quality improvement tools like PDSA, PDCA, Lean, and Six Sigma offer organised approaches for delivering long-term service changes. These actions are consistent with global healthcare quality standards that emphasise patient safety, the reliability of critical services, and ongoing monitoring (WHO, 2020).

Finally, the Gorakhpur tragedy emphasises the critical need for integrated hospital quality management systems underpinned by strong governance, strategic planning, and continual improvement. Addressing these systemic flaws is critical to preventing recurrence and ensuring safe, efficient, and equitable healthcare delivery.
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