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I NT R OD UC T I ON
Patient safety has come under closer scrutiny in recent years and experts agree that human factors are
major contributors to adverse events in healthcare. In its1999 landmark report, “To Err is Human: Building
a Safer Health Care System,” the Institute of Medicine (IOM) stated that anywhere from 44,000 to 98,000
patients die each year as a result of medical errors at an estimated annual cost of $29 billion. i Medical
errors, two-thirds of which are preventable, are the eighth leading cause of death in the U.S. each year. ii
As medicine relies on increasingly complex technologies, this problem will only intensify. For example, The
New York Times recently conducted a study that found an alarming number of injuries related to radiation
therapy. The injuries, which should have been avoidable, were caused by faulty programming, poor safety
procedures, software flaws that should have been recognized, and inadequate staffing and training.iii
Like medicine, aviation relies on teams of experts working together to carry out complex procedures that,
if not executed properly, can have serious consequences. If 98,000 people died in plane crashes each year,
it would be the equivalent of a fatal jet crash – 268 passengers – every day. Airlines, however, have taken
steps to prevent such catastrophes and health care providers are taking note.

F OL L OWI NG AVI AT I ON’ S LEAD
In 1977, two Boeing 747s collided on a runway in the Canary Islands, killing 582 people. It was the largest
accident in aviation history and it led to an industry-wide examination on the cause of aviation accidents.
It turned out that up to 80 percent of aviation accidents were caused by human error. iv This revelation
prompted NASA to convene an aviation safety workshop in 1979, which led to the development of Crew
Resource Management (CRM), an error-reducing method that has revolutionized air travel safety.
CRM is a management system that optimizes crew performance by reducing the effect of human error. It
encompasses communications, situational awareness, problem solving, decision making and teamwork.
Concerned with cognitive and interpersonal skills rather than technical knowledge, CRM attempts to make
optimum use of available resources such as equipment, procedures and people in order to promote safety
and enhance efficiency.
Obviously airlines are doing something right: According to the National Transportation Safety Board, the
fatality risk fell to 68 per billion fliers this decade, less than half the risk in the 1990s. Since 2002, the risk
fell to 19 per billion, an 86 percent drop since the 1990s.v This improvement can be partially attributed to
CRM and the Federal Aviation Administration requires that all commercial airline and military pilots
undergo CRM training.
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CRM was first applied to healthcare in the operating room of University Hospital in Basel, Switzerland, in
1994.vi In 2001, the IOM recommended that this type of training be used to increase patient safety and it
is also advocated by the National Academies, the Agency for Healthcare Research and Quality and the
Institute for Healthcare Improvement. vii,viii Today, CRM training programs are being used in a variety of
healthcare settings, including operating rooms, anesthesia departments, emergency departments,
intensive care units and labor and delivery departments. Standard cockpit procedures such as
communication protocols, checklists and team briefings are increasingly being used to improve patient
care. Several journals, including the British Medical Journal, the Journal of the American Medical
Association and the Journal of Critical Care, have published research suggesting hospitals that adopt these
measures have fewer malpractice suits and post-surgical infections, as well as lower patient recovery
times and higher employee satisfaction. ix

AVI AT I ON I SN’ T M ED IC I NE B U T T H ER E AR E
SI M IL AR IT I ES
CRM aviation training and healthcare parallel by using systematic methods.
Experts may not agree on how to incorporate CRM into health care, but few would disagree that there
are parallels between aviation and medicine that make CRM a potentially valuable tool. Both industries:
•

Have a risk of adverse events that are the result of human error, especially failures in
communication, leadership and decision-making

•

Depend on technological innovations

•

Require long periods of technical training

•

Rely on teams led by leaders with strong roles

•

Involve situations where personnel can spend hours performing mundane tasks and then be
required to act swiftly under extreme stress

•

Encompass a work environment where human error poses a significant risk of serious adverse
events

•

Rely on personnel that suffer from critical performance impairment when exposed to excessive
levels of stress, fatigue, or other adverse physiological factorsx,xi

Just as the Boeing B-17 was once deemed “too much airplane for one man to fly,” many medical
procedures are now too complex for clinicians to carry them out without a systematic method in place.
While there are relatively low levels of standardization in equipment and protocols in medicine and sick
patients are infinitely more varied than aircraft, tools such as checklists, which have long been used in
aviation, can go a long way toward ensuring that unnecessary errors are avoided. In 2001, Peter
Pronovost, a critical-care specialist at Johns Hopkins Hospital used a checklist to try and reduce line
infections – which occur in 80,000 people a year in the U.S. - in the ICU. The checklist included steps that
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had been known and taught for years: (1) wash hands with soap, (2) clean the patient’s skin with
chlorhexidine antiseptic, (3) put sterile drapes over the entire patient, (4) wear a sterile mask, hat, gown
and gloves, and (5) put a sterile dressing over the catheter site once the line is in. After one year, the tenday line-infection rate went from 11 percent to zero. Fifteen months later, only two line infections had
occurred during the entire period. Pronovost and his colleagues calculated that a checklist had prevented
43 infections and eight deaths, and saved two million dollars – at just one hospital.xii

C R M ST R AT EGI ES T H AT T RANSL AT E T O
H EAL TH C AR E
CRM addresses the human factors that contribute to error in aviation, but these factors apply wherever
humans work. In high-risk occupations such as medicine, the potential for error is even greater. In a report
on the human factors in healthcare, the Australian Commission for Safety and Quality in Health Care put
it succinctly: “In healthcare, work environments are rich with hazards: every instrument is a potential
weapon, every drug a potential poison, and every worker a potential killer.” xiii While there is no universal
CRM program, below are some common elements that translate well to healthcare:
Briefings and Debriefings:
In aviation, briefings by the captain to the cockpit and cabin crews are standard operating procedure. They
allow the captain to communicate the intended course, flight plan, expectations of delay or bad weather,
and how crew members should behave in certain situations. Crew members are also asked to verify their
understanding of the flight and communication plans, often referred to as establishing a “shared mental
model.”xiv Briefings are a critical component of effective teamwork, promoting intra-team collaboration
and communication. In medicine, briefing skills are used before surgery, at the beginning or end of a shift,
and at patient handoffs. For example, before beginning any procedure, surgical teams are supposed to
verify the intended patient, the procedure, the site of the surgery and confirm that the site has been
correctly marked. Debriefings are just as valuable as briefings. They occur after the completion of a shift
or procedure and provide a structured platform for performance feedback, thereby promoting constant
learning and improvement.xv
Conflict Resolution:
CRM includes training crews in acceptable ways to challenge the actions of other crewmembers and to
assert safety concerns in a manner that is acceptable to everyone.xvi The idea is to arrive at what is right,
not who is right. Conflict is complex and resolving it can be complicated, which can result in the loss of
situational awareness – the perception and understanding of factors and conditions that affect safety.
There are different approaches to conflict resolution and determining which is most effective depends on
the circumstances. Self-awareness, which involves avoiding the barriers to effective communication,
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being a good listener and being able to distinguish personality traits and behavior from genuine
performance, is an important factor. xvii
Standardized Communication and Procedures:
Poor communication among caregivers was the most frequently cited root cause of all sentinel events
reported between 1995 and 2004. xviii Effective communication involves transmitting messages that all
team members can clearly understand, which requires standardized communication in terms of structure
and nomenclature. It is also important to verify that the message has been received and understood. The
five skills associated with this CRM skill are: (1) inquiry; (2) listening: (3) advocacy/assertion (4) resolving
conflict; and (5) closing the loop. xix
Developing standard operating procedures and checklists reduces the likelihood of important steps being
inadvertently omitted. While it may seem redundant to have written documentation of procedures that
health care practitioners know well and perform routinely, these measures have proven very useful in
reducing errors.
Education:
CRM typically includes educating team members on issues relevant to safety and human performance
limitations. For example, pilots might be instructed on how fatigue may impair cognitive performance and
thereby lead to an increased likelihood of committing an error. xx In healthcare, team members might be
taught about their own potential for error, why errors occur, and which situations are likely to increase
the risk of error. They might be given practical strategies for dealing with human fallibility, such as how to
stop errors before they cause harm or how to mitigate the effect of harm, as well as how to learn from
errors that take place.xxi Simulation scenarios are one example of an effective tool for learning how to deal
with unexpected emergencies.
Error Reporting:
The aviation industry has benefited from a system for reporting errors and such a system is also applicable
to healthcare. Voluntary reporting increases the likelihood that staff will deal effectively with errors that
might otherwise lead to serious adverse events. It also serves as a mechanism to ensure that team
members learn from their errors and take steps to prevent their recurrence. Creating a culture that
encourages the reporting of mistakes can ultimately lead to safer practices. xxii Again, focusing on what
went wrong rather than who made a mistake is a helpful approach.
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C R M C AN M AKE A D IF F ERENC E
There is an expanding body of evidence that CRM strategies can
be successfully applied in the healthcare setting. This is
Poor communication among
increasingly recognized by healthcare agencies and organizations,
caregivers was the most
including: The Joint Commission, the Quality Interagency
frequently cited root cause of
Coordination Task Force established by President Clinton, the
sentinel events.
National Quality Forum, the Agency for Healthcare Research and
Quality, and the American Medical Association.xxiii Studies show
that CRM training can improve the effectiveness of multidisciplinary teams in acute care. xxiv Examples of
successful CRM strategies that have been used to increase patient safety abound in the literature and the
popular press. Below are a few that highlight how CRM techniques have been used in a variety of settings
to help health care providers reduce medical errors:
•

In Michigan, the infection rate in ICUs decreased by 66 percent within the first three months of a
widespread initiative to use checklists. Michigan’s infection rates fell so low that its average ICU
outperformed 99 percent of ICUs nationwide. In the first 18 months of the initiative, hospitals
saved an estimated $175 million and more than 1500 lives.xxv

•

A 19-item surgical safety checklist developed by the World Health Organization reduced the death
rate within 30 days of surgery by 47 percent in a study that involved eight hospitals around the
world. Major complications dropped from 11 percent to 7 percent. The checklist included items
such as marking the body part to be operated on before giving the patient anesthesia; before
making the first incision, making sure that everyone in the operating room knew one another and
what their roles would be; and checking that all needles, sponges and instruments were
accounted for after surgery. xxvi

•

The clinical error rate went from 31 percent to 4.4 percent in a group of nine hospital Emergency
Departments where formal teamwork structures and processes were implemented. xxvii

•

After implementing a teamwork initiative to promote a culture of patient safety, the Adverse
Outcome Index (the percentage of patients with one or more of 10 identified adverse events)
improved 47 percent for high-risk premature births, 14 percent for term deliveries, and 16 percent
overall from 2001 to 2004 at Beth Israel Deaconess Medical Center.xxviii

The clinical error rate went from 31% to 4.4% in 9 Emergency Departments that used formal
teamwork structures.
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C H ALL ENGES
As a result of three decades of utilization, CRM principles and practice have now become an integral part
of how pilots and crews do their jobs. For many pilots, CRM has been a constant throughout their careers
and its principles have become an integral part of what it means to be a good pilot. This type of shift in
the culture of a profession does not happen overnight. It takes place gradually over a long period of time.
Despite its proven track record and the endorsement of the AMA and other organizations, the adoption
of CRM into the healthcare industry has been slow.
Part of the reason may be the approach that healthcare has taken in trying to develop CRM systems. Not
surprisingly, this has involved the development of CRM training programs through rigorous scientific
research. In fact, this may not be the most practical method of improving system safety. Consider that the
major advances in CRM have been the result of accident investigation, incident analysis and expert
opinion. While the scientific model may work for developing therapeutic interventions, it may not be as
efficient for developing systems that are more sociological and anthropological in nature. xxix CRM training
in healthcare may need to be highly customized for the size of an institution, the nature of the procedures
being performed, and the culture of the organization. xxx
Another barrier has been that while professional training and education in medicine have traditionally
focused on developing technical proficiency, CRM focuses on facilitating human interaction. Shifting the
focus toward communication and information flow rather than skill requires a cultural shift in medicine.
In one recent study, surgical teams were compliant with only 60 percent of the CRM practices emphasized
during extensive CRM training.xxxi Health care professionals need to believe in the inherent value of CRM
skills in order for their practice to take hold. They need to shift their focus from documenting specific tasks
to actually doing things safely.
Currently, the leading role in developing CRM programs in healthcare is being filled by private
corporations. CRM programs can be expensive to develop and these companies are understandably
protective of their products. However, it may be more productive to view patient safety as akin to practice
guidelines, which are typically shared, debated, continually improved upon and eventually embraced by
the larger community.xxxii

C ONC L U SI ON
As medicine becomes increasingly complex, in terms of both procedures and the equipment used to carry
them out, avoiding errors that could inflict injuries or fatalities is of increasing concern. CRM has been
successfully used in aviation to reduce errors that lead to accidents. Its guiding principles, which include
communication, situational awareness, problem solving, decision making and teamwork are applicable to
medicine and are a valuable tool that can be used to increase patient safety.
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