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Introduction
Crew Resource Management (CRM) represents a structured, human-factors–based methodology originally developed in the aviation industry to reduce human error through effective communication, situational awareness, leadership, and decision-making. Within the hyperbaric environment, CRM has evolved into a vital safety management system that addresses the unique risks associated with oxygen-enriched, pressurized environments. As outlined in the International Consensus for Safe Operations in Clinical Hyperbaric Oxygen Therapy, patient safety within hyperbaric facilities depends as much on team coordination and communication as on mechanical and procedural safeguards. CRM principles transform a group of technically competent individuals into a cohesive, error-resistant safety unit capable of anticipating, identifying, and mitigating hazards before they escalate into incidents.

Human Factors and Hyperbaric Operations
In hyperbaric oxygen therapy, the complexity of team interaction mirrors the cockpit dynamic in aviation. Each team member—physician, nurse, technologist, chamber operator, and safety coordinator—functions as part of an interdependent system where individual actions influence the collective safety outcome. The high-risk nature of hyperbaric operations, involving elevated oxygen concentrations, pressure changes, and confined spaces, demands strict attention to human performance limitations. Fatigue, cognitive overload, confirmation bias, and hierarchical barriers are recognized precursors to operational failures. CRM addresses these vulnerabilities by embedding structured communication models, assertive advocacy, and cross-checking mechanisms into daily hyperbaric procedures.

Communication and Situational Awareness
The foundation of CRM in hyperbaric safety management is disciplined communication. Closed-loop communication, where instructions are acknowledged, repeated, and confirmed, eliminates ambiguity during critical operations such as pressurization, decompression, gas switching, or patient distress response. Standardized terminology reduces misinterpretation—particularly under stress when time-critical decisions must be executed flawlessly.
Situational awareness—maintaining a continuous understanding of environmental cues, chamber conditions, and patient behavior—is reinforced through pre-treatment briefings and post-treatment debriefings. These structured exchanges allow the team to anticipate potential deviations and evaluate prior performance, embedding a feedback loop essential to continuous operational improvement.

Leadership and Decision-Making
Effective leadership within a hyperbaric team extends beyond authority; it involves fostering psychological safety, encouraging participation, and promoting open communication regardless of rank. The Medical Director and Safety Coordinator jointly function as the command nexus, modeling accountability and operational discipline. Decision-making follows a structured, evidence-based hierarchy that prioritizes patient safety over procedural convenience. CRM frameworks such as the “DECIDE” model—Detect, Estimate, Choose, Identify, Do, and Evaluate—can be applied to hyperbaric scenarios including equipment malfunction, patient panic, or unexpected medical deterioration during pressurization. By ensuring that leadership decisions are transparent, data-driven, and collaboratively reviewed, CRM strengthens both operational resilience and staff confidence.

Error Management and Safety Culture
CRM reframes human error not as a personal failure but as an organizational opportunity for learning and system refinement. This philosophy aligns with the International Consensus requirement for continuous risk analysis and incident documentation . Near-miss reporting and root cause analysis are central to this approach, emphasizing early recognition of error chains.
In a CRM-integrated hyperbaric facility, errors are intercepted at multiple layers—training, supervision, procedural standardization, and redundancy in monitoring systems. By developing a non-punitive reporting culture, staff are empowered to disclose hazards, facilitating preemptive corrective action. This shift from reactive to proactive safety management underpins a mature safety culture where learning is continuous and accountability collective.

Teamwork and Interdisciplinary Coordination
CRM’s greatest contribution to hyperbaric medicine lies in its ability to harmonize multidisciplinary expertise. The International Consensus emphasizes that hyperbaric teams function as specialized referral units requiring synchronized interaction among medical, technical, and support staff . CRM tools such as role clarity matrices, mutual performance monitoring, and shared mental models ensure that each member understands not only their individual tasks but also how those tasks integrate into the operational whole. During emergency responses—fire, power failure, or patient collapse—this synchronization can determine the difference between recovery and catastrophe.

Training, Simulation, and Continuous Improvement
Training and recurrent simulation represent the operational backbone of CRM within HBOT. The Safety and Training Coordinator ensures that all staff receive structured CRM-based training covering communication protocols, emergency coordination, and human-factor awareness. Realistic scenario drills—such as static discharge ignition response or oxygen toxicity seizure management—develop muscle memory and decision confidence.
The integration of CRM into ongoing education ensures that every hyperbaric facility remains compliant with EN ISO 14971 and NFPA-99 safety management principles . Performance audits, post-incident reviews, and competency recertification maintain operational readiness while reinforcing CRM’s continuous learning cycle.

CRM and the Safety Management System (SMS) Framework
Within a modern hyperbaric facility, CRM is embedded into a broader Safety Management System (SMS), encompassing policy, risk assessment, documentation, and performance measurement. The Safety and Training Coordinator acts as the custodian of this system, integrating CRM feedback into formal safety metrics. The SMS operationalizes CRM by linking human-factor analysis with data-driven oversight—transforming subjective performance into quantifiable improvement. When CRM data indicate recurrent procedural drift or communication breakdown, targeted retraining and protocol adjustment are immediately initiated, maintaining alignment between human performance and safety objectives.

Conclusion
The CRM approach to safety management in hyperbaric oxygen therapy transforms a complex, high-risk medical environment into a structured, resilient system that prioritizes communication, collaboration, and continuous learning. Through disciplined adherence to CRM principles—reinforced by the International Consensus for Safe Operations—hyperbaric facilities can minimize human error, standardize responses to emergent events, and embed a culture of safety that is both proactive and self-sustaining. In this environment, every chamber operator, nurse, technologist, and physician functions not as an isolated specialist but as an integral component of a unified safety organism. This collective awareness defines the future of safe and effective hyperbaric medicine.
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