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Introduction 
 
The purpose of this lecture is to introduce the audience to the principles of Crew Resource 
Management (CRM).  CRM was developed in the aviation industry in the early 1980’s and in the 
last 5-10 years there has been great interest in adopting these principles into medical practice in 
order to reduce medical errors.  Comparisons between aviation and anesthesia will be made 
throughout so that the audience will be able to appreciate the applicability of this information to 
their practice.   
 
CRM has been mistakenly thought of as a “touchy, feely” method of communication useful in a 
hierarchical environment, but in this lecture CRM will shown to be, not just about communication 
or hierarchies, but an effective means of preventing and managing adverse events.   



Causes of Adverse Events 
 
Adverse events occur because of:  
 

1. Catalyst Event 
2. System Fault 
3. Loss of Situational Awareness 
4. Human Error 
 

CRM addresses all of these causes of adverse events but, in particular, is helpful for reducing 
those events that are due to loss of situational awareness or human error.    
 
Lessons from Aviation 
 
We begin with a journey through the history of aviation, starting with the first aviation death of 
Sir Thomas Selfridge, in the Wright Flyer.  The aerodynamic principles of airflow, lift and drag, 
that are essential to the understanding of some aircraft accidents, will then be explained in detail,    
followed by a description of  how technical fixes were developed in response to various accidents 
including stall warning devices, enhanced ground proximity warning, doppler radar (for localized 
weather disturbances) and traffic collision avoidance systems. Using still photos, video footage 
and air traffic control transmissions, some famous incidents in aviation will be recreated and 
analyzed so that important lessons can be learned.   
 
Following a crash in Portland, OR in 1978 the critical role of human factors was recognized and 
United Airlines introduced Cockpit Resource Management.  Crew Resource Management 
(CRM), as it is now known, has been universally adopted by the airlines that now have an 
enviable six sigma (1 in a million) accident rate.  Although CRM is still misunderstood by some 
airline personnel, successful airline captains rely on CRM on a daily basis.   
 
Captain Rampersad will describe two incidents from his own experience where effective use of 
CRM resulted in a good outcome for the passengers and crew.   
 
Applying the lessons from aviation to anesthesia 
 
There has been a similar pattern in the practice of anesthesia, with many technical advances 
resulting in improved patient outcomes, but without reaching the ultimate goal of a zero error 
rate.  There will be discussion about how CRM could be employed in the operating room and 
other hospital environments to improve patient safety.  A brief overview of some of the principles 
of CRM will be presented.  Some of the language that is useful in critical situations will also be 
reviewed.  
 
Error models 
 
Different error models will be considered, including the “swiss cheese” model, where CRM can 
be regarded as a means of strengthening the other barriers, effectively reducing the size of the 
holes in the “cheese”.  The Volant diagram will be discussed and the principle of moving between 
red, amber and green zones of safety will be illustrated.  Finally a newly developed dynamic error 
model, based on four barriers for safety, will be used to illustrate how external circumstances can 
affect the likelihood that an error will lead to a poor outcome.    
 



Crew resource management can be viewed as a safety net, trapping errors or mitigating the 
consequences by the efficient utilization of all of the barriers for safety, technology, proficiency, 
standard operating procedures and judgment.   Effective CRM can mitigate the effects of external 
circumstances and result in improved safety.    
 
Summary and discussion 
 
To end the presentation a case history of an in-hospital death of an infant, recently discharged 
from the pediatric intensive care unit, will be presented to allow the audience to consider where 
the use of CRM could have resulted in a positive outcome.   
 
To introduce a culture of safety into a hospital takes time and resources. However changes in our 
own understanding of the prevention and management of adverse events can be implemented 
without delay.  Our hope is that members of the audience will leave with a clear understanding of 
CRM and with some tools that they can use immediately to implement these principles in their 
practice.   
 
Resources 
 
Excerpts from “Survival in the Sky”: The Learning Channel 
Excerpt from “Airplane”: Paramount Pictures, 1980 
Excerpts from “Those Magnificent Men in their Flying Machines” 20th Century Fox, 1965 
 
The University of Texas Human Factors Research Project 
http://homepage.psy.utexas.edu/homepage/group/HelmreichLAB/
http://www.ahcpr.gov/qual/errorsix.htm
www.airdisaster.com
www.jetphotos.net
www.ntsb.gov
www.josieking.org
www.apsf.org
http://seattlepi.nwsource.com/
 
Helmreich RL.  On error management: lessons from aviation: BMJ 2000; 320: 781-5 
 
Sexton JB, Thomas EJ, Helmreich RL.  Error, stress and teamwork in medicine and aviation: 
cross sectional surveys: BMJ 2000; 320: 745-9 
 
Sexton JB, Marsch SC, Helmreich RL et al.  Jumpseating in the operating room.  In Henson L, 
Lee A and Basford A (eds).  Simulators in anesthesiology education.  New York: Plenum, 1998: 
107-8 
 
Committee on Quality of Health Care in America IoM: To Err is Human: Building a Safer Health 
System.  Edited by Kohn L, Corrigan J, Donaldson M.  Washington National Academy Press, 
1999: 241 (www.iom.edu) 
 
Lagasse RS.  Anesthesia Safety: Model or Myth? Anesthesiology 2002; 97: 1609-17 
 
Cooper JB, Gaba D.  No Myth: Anesthesia is a Model for Addressing Patient Safety.  
Anesthesiology 2002; 97: 1335-7 
 

http://homepage.psy.utexas.edu/homepage/group/HelmreichLAB/
http://www.ahcpr.gov/qual/errorsix.htm
http://www.airdisaster.com/
http://www.jetphotos.net/
http://www.ntsb.gov/
http://www.josieking.org/
http://www.apsf.org/
http://seattlepi.nwsource.com/
http://www.iom.edu/


Leonard M, Graham S and Bonacum D.  The human factor: the critical importance of effective 
teamwork and communication in providing safe care.  Qual Saf Health Care 2004; 13 (suppl 1): 
i85-i90 
 
Reason  J.  Safety in the operating theatre – Part 2: Human error and organizational failure.  Qual 
Saf Health Care 2005; 14: 56-61  
 
Molloy GJ and O’Boyle CA.  The SHEL model: A Useful Tool for Analyzing and Teaching the 
Contribution of Human Factors to Medical Error.  Academic Medicine 2005; 80: 152-55  
 
Thomas EJ, Sexton JB, Helmreich RL: Translating teamwork behaviours from aviation to 
healthcare: development of behavioural markers for neonatal resuscitation.  Qual Saf Health Care 
2004; 13 (suppl 1); i57-i64 
 
Grogan EL, Stiles RA, France DJ et al.  The impact of aviation-based teamwork training on the 
attitudes of health-care professionals.  Journal of the American College of Surgeons 2004; 199 
(6): 843-8 
 
Helmreich RL, Merritt AC and Wilhelm JA.  The evolution of Crew Resource Management 
training in commercial aviation.  International Journal of Aviation Psychology 1999; 9 (1): 19-32 
 
Acknowledgements 
 
Lynn Martin, MD, Chief of Anesthesiology, Children’s Hospital and Regional Medical Center 
(CHRMC), Seattle, WA 
Robert Caplan, MD, Virginia Mason Medical Center, Seattle, WA 
Han Yu, CHRMC, Seattle, WA, computer tech support 
Amy Mueller, MD, editorial comment 
David Robison, Video, Animation, Power Point, Electric Lexicon, Seattle, WA 
JR Steendahl and Matt Lee, Video Editors, Victory Studios, Seattle, WA 
David Rampersad, Graphic Artist 
Captains Stephen Skupien and John Cox, US Airways 
Captain Terry McVenus, Director Flight Safety, Airline Pilots Association 
 


	 
	Introduction 
	Error models 
	Summary and discussion 
	 
	Resources 
	Acknowledgements 



