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The results indicate that high workload can lead to decreased
performance of flight crews. This decrease is manifested by errors in
the operation of systems and mistakes in navigation that are
associated with prolonged response times to aircraft abnormalities.
Some of the difficulties are induced by deficiencies i.n the design of
flight decks and instrumentation, others by those of documents and
charts.
Many of the problems, however, relate to the management of
human and mechanical resources. The variability between crews
in reacting to the same problems suggests that those who perform
less well might be helped by special training.
Consequently, it is recommended…that special training in resource
management and captaincy be developed and validated. Such
training should include the use of full mission simulation of
scenarios that are representative of actual situations. Special
emphasis should be given to those situations where rapid decisions
and safe solutions for operating problems are required.
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Advocates of such training have struggled
to win over a skeptical pilot corps. ''The
initial suspicion among pilots was that it
was some kind of charm school; that you
had it in a hot tub holding hands,'' said
Robert L. Helmreich, a psychology
professor at the University of Texas who
is working on a grant from NASA to
study the effects of cockpit resource
management.

-

1

NASA Conference Publication 2455

Cockpit
Resource
Management
Edited by
Harry W . Orlady
Orlady Associates, Inc.
Los Gatos, California

H. Clayton Foushee
N A S A Ames Research Center
Moffett Field, California
Proceedings of a workshop
sponsored by NASA Ames Research Center
and the U.S. Air Force Military Airlift
Command and held in
San Francisco, California
May 6-8, 1986

National Aeronautics
and Space Administration
Scientific and Technical
Information Branch

NASA Workshop
1986

The trainee needs to be personally involved and
actively participating in the process.
The classic lecture / text instructional format does not
provide the involvement and personal learning
necessary to effect real change.
In this context, LOFT with videotape feedback is one of
the most powerful tools we have. I am convinced that
CRM training without the chance for practice and selfobservation that comes with LOFT will be relatively
ineffective

Prof Bob Helmreich
1986
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The self-study program and seminar make an indispensable
contribution to better teamwork, but they can only be a part of
the training if there is to be the hoped-for application in the
flight environment. They do, however, provide a very strong
foundation upon which to build for future operational
effectiveness.
A line-oriented flight training (LOFT) exercise is then
conducted in the flight simulator where all crewmembers have
an opportunity, in their own crew position and in a familiar
environment, to practice the principles previously instilled. Two
flights are flown by each crew and recorded on videotape. At
the conclusion of the exercise, the videotape is reviewed by
the crew, solely for the training value that can be achieved.
This fosters the recognition among crewmembers that the
approach is one of enhancing their professional abilities. As a
result, the response of the crews to the training is very
positive.
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UAL Recurrent Training Outline
Day-One: CRM & EPs
A) CRM exercise
B) Systems and operational review
C) Evacuation training (refresher)
D) Rules of LOFT
Day-Two—LOFT
A) Pre-flight for S/O or crew for 2-man aircraft.
B) Flight planning
C) LOFT (one or two segments)
D) Proficiency check maneuvers practice
E) Critique (video tape)
Day-Three--Proficiency Check:
A) Oral
B) Simulator check
C) Special training (wind shear, required items, etc.)
D) Operational review

1993

AAvPA Manly - 1995

AAvPA Manly - 1998

Jump in - the
water’s hot!

Sharing the love…

Systematic Review Methodology
Systematic reviews seek to collect all evidence
that fits pre-specified eligibility criteria. They
provide a reliable synthesis of all evidence on
a given topic.
Higgins, J. P. T., & Green, S. (Eds.). (2008). Cochrane Handbook for Systematic Reviews of
Interventions. Hoboken, NJ: Wiley-Blackwell.

Systematic Review Methodology
Objectives

-

To quantify the number of studies on CRM/NTS published in the scientific peer reviewed literature
To classify the types of CRM/NTS training interventions
To evaluate the effectiveness of CRM/NTS training with respect to safety performance metrics

Systematic Review Methodology
Participants

-

Commercial aviation workforce

Interventions

-

Any form of CRM / NTS training

Comparisons

-

Training delivery mode
Target groups (flight crew, cabin crew, maintenance engineers)
Training assessment

Outcomes
- Training effectiveness

Systematic Review Methodology
Title, Abstract or Keywords contains:
- Crew Resource Management; or
- Non-Technical Skills; or
- Team Training; or
- Error Management.
Publication Date
- 2000 - present
Any field contains
- Airline; or
- Aviation

( ( TITLE-ABS-KEY ( "non-technical skills" ) OR TITLE-ABS-KEY ( "error management" ) OR TITLE-ABS-KEY ( "team training" ) OR
TITLE-ABS-KEY ( “crew resource management" ) ) AND PUBYEAR > 1999 ) AND ( "airline" OR "aviation" )
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Grand Rounds

Lessons from the cockpit:
How team training can reduce
errors on L&D
By Susan Mann, MD, Ronald Marcus, MD, and Benjamin Sachs, MB, BS

Although many ob/gyns believe they already work on an
interdisciplinary team, most don't really apply the principles of
teamwork on labor and delivery This Harvard team has discovered that
applying the concepts used by military and commercial flight teams—
an approach called Crew Resource Management—can improve patient
safety and reduce the epidemic of lawsuits plaguing the specialty.

P

reventable medical errors account for more
deaths each year than breast cancer, automobile accidents, or drownings. Poor communication among health-care workers is the most common cause of these errors.''^ This state of affairs is due
in part to the fact that patient care is still provided by
chnicians who are compartmentalized into separate
disciplines, the so-called "silo approach" to health
care. Changing this culture is going to require team
training across disciplines, encompassing obstetricians, midwives, nurses, and anesthesia providers. And
while this approach may meet some resistance, we're
convinced by the data—and our own clinical experiDR, MANN and DR, MARCUS are Assistant Protessors of Obstetrics,
Gynecology, and Reproductive Biology, Harvard Medical School and Beth
Israel Deaconess Medical Center in Boston, Mass,
DR. SACHS is Chief of Otistetrics and Gynecoiogy, Beth Israel Deaconess
Medical Center; Haroid H. Rosenfield Professor of Obstetrics, Gynecolcgy,
and Reproductive Biology, Harvard Medical School; and Professor in the
Department of Society, Human Development, and Health, Harvard School of
Public Health, Boston, Mass.
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ence—that it will provide a safety net that helps reduce
preventable errors and medical malpractice suits.
The impact of preventable medical errors was recognized by the Institute of Medicine in its 1999 landmark report on patient safety. To Err is Human, which
estimated that 45,000 to 98,000 Americans die annually and cost the nation about $29 billion.^ What many
critics forget, however, is that these errors are often
made by highly skilled professionals and are generally
the result of system failures, not substandard individual performance. Unfortunately, despite our best intentions, errors occur, patients die, and the clinicians
involved often become the "secondary victim."^
Currently in most labor and delivery units, patient
information is not shared in a coordinated way
between providers. When there's a shift change, for
instance, nurses sign out to nurses, obstetricians
hand off patients to obstetricians—often by phone or
e-mail—residents attend teaching rounds, and rarely
are anesthesiologists and neonatologists included in
any sign-out of important information regarding OB
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Empirical Investigations

Prospective Randomized Trial of Simulation Versus Didactic Teaching
for Obstetrical Emergencies
Kay Daniels, MD;
Julie Arafeh, RN, MSN;
Ana Clark, RN;
Sarah Waller, MD;
Maurice Druzin, MD;
Jane Chueh, MD

Introduction: The objective of this study was to determine whether simulation was
more effective than traditional didactic instruction to train crisis management skills to
labor and delivery teams.
Methods: Participants were nurses and obstetric residents (!5 years experience).
Both groups were taught management for shoulder dystocia and eclampsia. The
simulation group received 3 hours of training in a simulation laboratory, the didactic
group received 3 hours of lectures/video and hands-on demonstration. Subjects
completed a multiple-choice questionnaire before training and before testing. After 1
month, all teams underwent performance testing as a labor and delivery drill. All drills
were video recorded. Team performances were scored by a blinded reviewer using the
video recordings and an expert-developed checklist. The data were analyzed using
independent samples Student t test and analysis of variance (one way). P value of
!0.05 was considered to be statistically significant.
Results: There was no statistical difference found between the groups on the pretraining and pretesting multiple-choice questionnaire scores. Performance testing performed as a labor and delivery drill showed statistically significant higher scores for the
simulation-trained group for both shoulder dystocia (Sim " 11.75, Did " 6.88, P "
0.002) and eclampsia management (Sim " 13.25, Did " 11.38, P " 0.032).
Conclusions: In an academic training program, didactic and simulation-trained
groups showed equal results on written test scores. Simulation-trained teams had
superior performance scores when tested in a labor and delivery drill. Simulation
should be used to enhance obstetrical emergency training in resident education.
(Sim Healthcare 5:40 – 45, 2010)

Key Words: Simulation versus didactic teaching, Obstetric emergency team training, Obsetetrical
emergency training.

D

uring 1991–1999, a total of 4200 deaths were determined
to be pregnancy related. The overall pregnancy-related mortality ratio was 11.8 deaths per 100,000 live births and ranged
from 10.3 in 1991 to 13.2 in 1999.1 In fact, the maternal
mortality in the United States has not improved in two decades and is higher than in most developed countries.2 A
crucial factor for maternal mortality in obstetrical medicine
is that labor and delivery is a critical care area. Obstetrical
emergencies are often unexpected, marked by significant
time pressure, high stakes, and technical and ethical challenges associated with caring simultaneously for two patients
(mother and fetus). This represents a unique situation in
medicine, which requires excellent teamwork and superior
communication skills between multiple medical teams. To
date, the best method to provide crisis training has not been
From the Department of Obstetrics and Gynecology (K.D., S.W., M.D., J.C.),
Stanford University, Stanford, CA; and Department of Obstetrics, Lucile Packard
Children’s Hospital (J.A., A.C.), Stanford University, Stanford, CA.
Supported by Innovations in Patient Care Grant Program at Lucile Packard
Children’s Hospital at Stanford.
Presented at the 2008 CREOG/APGO Annual Meeting at Orlando, FL.
Reprints: Kay Daniels, MD, 300 Pasteur Dr H330 MC5317, Stanford, CA 94305
(e-mail address: kdaniels@stanford.edu).
Copyright © 2010 Society for Simulation in Healthcare
DOI: 10.1097/SIH.0b013e3181b65f22
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established. Learning in a classroom followed by observation
has been the primary technique for medical training. But is
there a better way?
The Joint Commission on Accreditation of Healthcare Organizations released a Sentinel Event Alert 30 dated July 21, 2004,
titled: “Preventing infant death and injury during delivery.” In
the cases studied, communication failures topped the list of
identified root causes (72%).3 In the report, Joint Commission
on Accreditation of Healthcare Organizations states:

Prospective Randomized Trial of
Simulation Versus Didactic Teaching for
Obstetrical Emergencies

Participants were nurses and obstetric residents ( 5 years experience).
Both groups were taught management for shoulder dystocia and
eclampsia. The simulation group received 3 hours of training in a
simulation laboratory, the didactic group received 3 hours of lectures/
video and hands-on demonstration.

Since the majority of perinatal death and injury cases reported
root causes related to problems with organizational culture and
with communication among caregivers, it is recommended that
organizations
1. Conduct team training in perinatal areas to teach staff to work
together and communicate more effectively.
2. For high-risk events, such as shoulder dystocia, emergency
cesarean delivery, maternal hemorrhage and neonatal resuscitation, conduct clinical drills to help staff prepare for when
such events actually occur, and conduct debriefings to evaluate team performance and identify areas for improvement.

In its landmark, 1999 report on medical error and patient
safety, the Institute of Medicine wrote, “The Committee believes that health care organizations should establish team
training programs for personnel in critical care areas using
Simulation in Healthcare

Integrated Technical &
Non-Technical Training

Daniels, K., Arafeh, J., Clark, A., Waller, S., Druzin, M., & Chueh, J. (2010). Prospective randomized trial of simulation versus didactic teaching for obstetrical emergencies. Simulation in Healthcare, 5(1), 40-45.
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Did 6.88, P 0.002) and eclampsia management (Sim 13.25, Did 11.38,
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The classroom is dead…
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Within 2 minutes the same controller
cleared a US Air Boeing 737 to land on
the same runway. In the ensuing collision and fire, dozens aboard the 737
were killed or injured, and all 22 of the
passengers and crew aboard the Skytvest
airliner were killed. Not surprisingly, in
the aftermath of this tragedy, the controller was vilified by the press and public. Yet, as the National Transportation
Safety Board investigation progressed, it
became apparent that tlte conditions of
work in the Los Angeles Air Traffic
Control Tower at the time of the accident
were ripe for provoking her catastrophic
lapse of memory.^

A V I A T I O N

safeguards and countermeasures
designed to support error avoidance and limitation had been
eroded insidiously over time; this
atmosphere wasn't a result of malicious or irresponsible behavior on
the part of air traffic controllers or
facility managers.
Changes in policy, procedure,
and practice can produce latent conditions for failure that unexpectedly
couple with dynamic conditions—
such as a memory lapse—to provoke active failure.^ As the next
case reveals, tragic accidents of this
sort not only happen in aviation;

breath and chest pain. The nurse stopped
the transfusion immediately, but Jones
died shortly thereafter from anaphylaxis
due to a blood incompatihility.

The resulting root cause analysis
identified the following contributing factors:
• deviation from standard operating procedures
• inadvertent removal of human
performance redundancies (verification of two identifiers)
• hearing impediments to patient
identification process
• multiple handoffs unsupported
by structured communication.

Adverse events are frequently linked to
inaBeqiateimowledge of frontline experiena
'^ of hazards and error-provoking conditions.

75 colldboratiVB communipation4o healthcare
By Unda K. Kosnik, RN, APN. M S N , Jeff Brown, MEd,
and Tina Maund, RN. CPHQ, MS

istory has repeatedly taught us that bad things
can happen in complex systems...
At dusk on February 1,1991, an airliner operated h / S/cywest Airlines was cleared by an air traffic controller to taxi
onto a runway at Los Angeles International Airport (LAX)
and hold position, awaiting further pennissioii to take off.

At the time of the accident, the
air traffic controller was managing
the arrival and departure of multiple airplanes. Some of the key factors that combined to precipitate
the catastrophic event included:
• poor obser\'ability of the situation: The controller couldn't directly
observe and visually dishnguish the
aircraft she was in communication
with due to the glare of terminal
lighting.
• de\'iation from standard operating procedures related to tracking
and handing off flights in progress.
• degraded ability to detect a problem and mitigate related to excessive demands and reliance on shortterm memory.'
These and other factors, discovered in hindsight, set the stage for
human performance failure in a
time-pressured and frequently interrupted work environment. Tiie
26 Nursing Managennent January 2007

similar opportunities for failure in
other socially and teclmologically
complex systems—such as healthcare organizations—abound.
At 1 p.m. on the third floor of General
Hospitai a nursing assistant was asked
to draxu blood for a type and cross for
patient Alma Jones in room 305. The
assistant ivalked into room 305 and
asked for Alma Jones. The patient in bed
one, who happened to Imve a hearing
deficit, answered him and he promptly
dreio, labeled, and sent the blood off to
tlie lab for a type and cross for 1 unit of
PRBCs, luivirig failed to visually check
the labels loith the patient's ID band. On
the next shift at 8 p.m., 1 unit of PRBCs
arrived for Alma Jones. Two nurses conscientiously cross-checked the unit of
blood with Alma Jones' name band at her
bedside in room 305, bed two. Within
minutes of the initiation of the blood
transfusion, Jones developed shortness of

Such human performance breakdowns are inevitable, with the individuals involved being the victims
of system defects rather than the
main instigators of an accident. At a
bird's-eye level, accidents seem to
be side effects of decisions made
within and among organizations,
often over extensive time frames.
Adverse events are frequently
linked to inadequate knowledge of
frontline experiences of hazards and
error-provoking conditions. The
capability to detect and intervene in
such conditions, before they induce
tragedy, is of paramount concern.^
CRM 1979 to 2006

Crew resource management (CRM)
was developed by the aviation
industry to reduce the incidence of
human errors and related air transportation accidents. The tools and
applications of CRM create enwww.nursingmanagement.com

The Effect of Simulation-Based Crew Resource
Management Training on Measurable Teamwork
and Communication Among Interprofessional
Teams Caring for Postoperative Patients

The Effect of Simulation-Based Crew Resource
Management Training on Measurable Teamwork
and Communication Among Interprofessional
Teams Caring for Postoperative Patients

Douglas E. Paull, MD, Lori D. DeLeeuw, RN, MSN, Seth Wolk, MD, John T. Paige, MD,
Julia Neily, RN, MS, MPH, and Peter D. Mills, PhD

abstract
Background: Many adverse events in health care are
caused by teamwork and communication breakdown.
This study was conducted to investigate the effect of a
point-of-care simulation-based team training curriculum
on measurable teamwork and communication skills in
staff caring for postoperative patients.
Methods: Twelve facilities involving 334 perioperative surgical staff underwent simulation-based training.
Pretest and posttest self-report data included the SelfEfficacy of Teamwork Competencies Scale. Observational
data were captured with the Clinical Teamwork Scale.
Results: Teamwork scores (measured on a five-point
Likert scale) improved for all eight survey questions by an
average of 18% (3.7 to 4.4, p < .05). The observed communication rating (scale of 1 to 10) increased by 16% (5.6
to 6.4, p < .05).
Conclusion: Simulation-based team training for staff
caring for perioperative patients is associated with measurable improvements in teamwork and communication.
J Contin Educ Nurs 2013;44(11):516-524.

A

dverse events occur in 2.3% of hospital admissions
(Agency for Healthcare Research and Quality,
2010). Communication failure is the underlying cause
of 70% of these adverse events (Leonard, Graham, &
Bonacum, 2004). Many of these adverse events involve
surgical patients (de Vries, Hollmann, Smorenburg,
Gouma, & Boermeester, 2009). Understandably, health
care organizations have focused on improving teamwork
and communication in the operating room. Patient safety initiatives, including checklist-guided preoperative
516

briefings and postoperative debriefings, have been associated with lower surgical morbidity and mortality rates
(Haynes et al., 2009; Neily, Mills, Young-Xu et al., 2010).
Simulation-based training has been associated with improvements in teamwork and communication skills
among operating room interprofessional teams (Paige et
al., 2008). However, in many cases, adverse events and
miscommunication affecting surgical patients occur in
the postoperative period (de Vries et al., 2010).
Medical team training (MTT) is based on aviationstyle crew resource management (CRM) tools and techniques (Dunn et al., 2007). Given the success of MTT,
health care organizations have increasingly committed resources to CRM training for staff outside of the
operating room (Pruitt & Liebelt, 2010). What constitutes threshold CRM curriculum and competencies? A
Delphi study of expert CRM educators showed 100%
concurrence on several knowledge, skill, and attitude
competencies, including “articulating a concern about
a course of action”; “establishing an atmosphere to enDr. Paull is Director of Patient Safety Curriculum and Ms.
DeLeeuw is Nurse Educator, VA National Center for Patient Safety,
Ann Arbor, Michigan. Dr. Wolk is Department Chief of Surgical Specialties, Spectrum Health, Grand Rapids, Michigan. Dr. Paige is Assistant Professor of Clinical Surgery, Louisiana State University School of
Medicine, New Orleans, Louisiana. Ms. Neily is Associate Director and
Dr. Mills is Director, Field Office, National Center for Patient Safety,
White River Junction, Vermont.
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Twelve facilities involving 334 perioperative surgical staff underwent
simulation-based training. Pretest and post-test self-report data
included the Self-Efficacy of Teamwork Competencies Scale.
Observational data were captured with the Clinical Teamwork Scale.

Big focus on interprofessional teams
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abstract
Background: Many adverse events in health care are
caused by teamwork and communication breakdown.
This study was conducted to investigate the effect of a
point-of-care simulation-based team training curriculum
on measurable teamwork and communication skills in
staff caring for postoperative patients.
Methods: Twelve facilities involving 334 perioperative surgical staff underwent simulation-based training.
Pretest and posttest self-report data included the SelfEfficacy of Teamwork Competencies Scale. Observational
data were captured with the Clinical Teamwork Scale.
Results: Teamwork scores (measured on a five-point
Likert scale) improved for all eight survey questions by an
average of 18% (3.7 to 4.4, p < .05). The observed communication rating (scale of 1 to 10) increased by 16% (5.6
to 6.4, p < .05).
Conclusion: Simulation-based team training for staff
caring for perioperative patients is associated with measurable improvements in teamwork and communication.
J Contin Educ Nurs 2013;44(11):516-524.

A

dverse events occur in 2.3% of hospital admissions
(Agency for Healthcare Research and Quality,
2010). Communication failure is the underlying cause
of 70% of these adverse events (Leonard, Graham, &
Bonacum, 2004). Many of these adverse events involve
surgical patients (de Vries, Hollmann, Smorenburg,
Gouma, & Boermeester, 2009). Understandably, health
care organizations have focused on improving teamwork
and communication in the operating room. Patient safety initiatives, including checklist-guided preoperative
516

briefings and postoperative debriefings, have been associated with lower surgical morbidity and mortality rates
(Haynes et al., 2009; Neily, Mills, Young-Xu et al., 2010).
Simulation-based training has been associated with improvements in teamwork and communication skills
among operating room interprofessional teams (Paige et
al., 2008). However, in many cases, adverse events and
miscommunication affecting surgical patients occur in
the postoperative period (de Vries et al., 2010).
Medical team training (MTT) is based on aviationstyle crew resource management (CRM) tools and techniques (Dunn et al., 2007). Given the success of MTT,
health care organizations have increasingly committed resources to CRM training for staff outside of the
operating room (Pruitt & Liebelt, 2010). What constitutes threshold CRM curriculum and competencies? A
Delphi study of expert CRM educators showed 100%
concurrence on several knowledge, skill, and attitude
competencies, including “articulating a concern about
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Teamwork scores improved for all eight survey questions by an
average of 18% (3.7 to 4.4, p < .05). The observed communication
rating (scale of 1 to 10) increased by 16% (5.6 to 6.4, p < .05).

Measures of Non-Technical
Performance used to
evaluate training programs…

Paull, D. E., DeLeeuw, L. D., Wolk, S., Paige, J. T., Neily, J., & Mills, P. D. (2013). Effect of simulation-based crew resource management training on measurable teamwork and communication among interprofessional teams caring
postoperative patients. Journal of Continuing Education in Nursing, 44(11), 1-10.

CRM research
2000-present

Urology
General
Research

Healthcare = 635
ICU
Emergency /
Resuscitation

Surgery

Paediatrics

Nursing

Dentistry

OR Team
Anaesthesia

Internal
Obstetrics

$3&83&4063$&MANAGEMENT

]#Z%JDL#MBODIFU #4 .#"

)PXBOBWJBUJPOUFDIOJRVFDBOIFMQVT
BDIJFWFHSFBUFSTDFOFBOEUSBOTQPSUTBGFUZ
*OUIFMBU FT UIFSFXBTBTFSJFT 
PGBJSMJOFBDDJEFOUTDBVTFECZTUSJOHT
PGFSSPSTBOEDSJUJDBMCSFBLTJODPNNV
OJDBUJPOCFUX FFODS FXNFNCFST *O 
POFFYBNQMF BMBOEJOHHFBSNBMGVOD
UJPODBVTFEUIFDS FXUPGPDVTPOUIF 
NFDIBOJDBMQS PCMFNBOEHFUUJOHUIF 
DBCJODSFXBOEQBTTFOHFSTS FBEZGPS
BQPTTJCMFHFBSVQMBOEJOH5IFDBCJO
DSFXX BTTVQQPTFEU PBEWJTFUIF 
DBQUBJOXIFOUIFZXFSFSFBEZ CVUEVF
UPBDPNNVOJDBUJPOCS FBLEPXOOFWFS
EJE5IFQMBOFS BOPVUPGGVFMPOM ZB 
GFXNJMFTGSPNUIFBJSQPSUBTUIFQJMPU
XBJUFEGPSUIFDBCJODSFXUPSFQPSUUIBU
UIFZXFSFSFBEZ
%PFTUIJTUZQFPGUIJOHIBQQFOJO 
&.4 .BOZUJNFTXFNJHIUHFUPVSBUUFO
UJPOEJWFSUFEUPBQJFDFPGFRVJQNFOUUIBU
JTOPUXPSLJOHQSPQFSMZBOEJOBEWFSUFOUMZ
TLJQQSJPSJUJFTMJLFTDFOFTBGFUZPSBJSXBZ
NBOBHFNFOU.FEJDBUJPOFS SPSTBSFBMM
UPPFBTZUPNBLF CPUIJOUIFGJFMEBOEBU
UIFIPTQJUBM0GUFO XFDBMMNFEJDBUJPOT
CZPOFOBNF ZFUUIFZBSFMBCFMFETPNF

/07&.#&3]&.4803-%DPN

UIJOHEJGGFSFOU8FBSFBMMG BNJMJBSXJUI
UIFOBNF#FOBESZM CVUJUNBZCFMBCFMFE
JOZPVSESVHCPYBTEJQIFOIZESBNJOF
8FNVTUVOEFS TUBOEUIBUX FXJMM 
BMXBZTIBWFQSBDUJUJPOFSTXJUIEJGGFSFOU
MFWFMTPGFYQFSJFODFIFMQJOHVT BOEUIFZ
NJHIUOFWFSIBWFCFFOUSBJOFEJOEPJOH
XIBUXFBTLUIFNU PEP%PZ PVTUPSF
ZPVSCBHPGOPSNBMTBMJOFJOUIFTBNF 
DPNQBSUNFOUBTUIFCBHPGMJEPDBJOF 
QSFNJY *GTP JUXPVMECFFBTZUPHSBCUIF
XSPOHCBHBOEHJWFBCPMVTPGMJEPDBJOF
JOTUFBEPGTBMJOF4VSF XFOFFEUPWFSJGZ
UIFUZQFPGGMVJEHJWFOUPBQBUJFOUQSJPS
UPTUBSUJOHUIF*7DPOOFDUJPOT CVUBMJUUMF
IVNBOGBDUPSTFSSPSUSBQQJOHDBOQSFWFOU
UIJTLJOEPGQPUFOUJBMMZGBUBMNJTUBLF
5IFQFS TPOJODIBS HFPGUIFTDFOF 
IBTBEJGGFSFOUMFWFMPGFYQFSJFODFUIBO
PUIFSDSFXNFNCFST CVUTIPVMEOPUUBML
PWFSUIFIFBETPGDPMMFBHVFT4PNFUJNFT
XFJOBEWFSUFOUMZQVOJTIFBDIPUIFSC Z
VTJOHUFSNTUIBUBS FTJNQMZOPUVOEFS
TUPPEXJUIQFPQMFXIPBS FSFMVDUBOUUP
BTLGPSDMBSJGJDBUJPO(PPE$SFX3FTPVSDF

.BOBHFNFOU $3. BOBJSMJOFQS BD
UJDFNBOZIBWFBQQMJFEU PCFOFGJU&.4
PQFSBUJPOTXPVMECFUPBTLJGZPVEPOU
VOEFSTUBOE

$3.WT)FBMUIDBSF

1SFWFOUBCMFBDDJEFOUTX FSFUIF 
CBTJTG PSEF WFMPQJOH$3.  "DUVBMMZ JU 
XBTPSJHJOBMMZDBMMFE$PDLQJU3FTPVS DF
.BOBHFNFOUBOEDPODFOUSBUFEPODPPS
EJOBUJPOXJUIJOUIFGMJHIUEFDLPOMZ5IJT
XBTGPVOEU PCFMBDLJOH BTUIFDBCJO 
BOEHSPVOEDSFXTBSFKVTUBTJNQPSUBOU
JOUIFQSPDFTTPGGMZJOHTBGFMZ
%PFTUIJTDPODFQUGJUXJUI&.4 :FT
BOEOP "JSMJOFTU BGGPQFS BUFBTDS FXT
5IFSFJTBGMJHIUEFDLDSFX BDBCJODSFX
BOEBHS PVOEDS FXBMMX PSLJOHBUUIF 
TBNFUJNF5IFDMPTFTUXFJO&.4DPNFUP
BDPNNPOUFSNJTIFBMUIDBSFQSPWJEFST
5IJTJODMVEFTBMMUIFQBS BNFEJDT &.5T 
EJTQBUDIFST GJSTUSFTQPOEFST GJSFGJHIUFST
BOEF WFOUIFTU BGGBUUIFFNFS HFODZ
EFQBSUNFOU5IFUFSNIFBMUIDBSFQSPWJEFS
DFSUBJOMZEPFTOPUFWPLFBNFOUBMQJDUVSF

PGUFBNXPSLPSBDSFXXPSLJOHUPHFUIFS
5IJTJTBQSPCMFN
*O&.4 JUJTOPUKVTUUIFQBS BNFEJD
BOE&.5XIPBSFJNQPSUBOUUPUIF$3.
QSPDFTT(PPES FTPVSDFNBOBHFNFOU 
JOWPMWFTGBNJMZNFNCFS TBUUIFTDFOF 
GJSFBOEQPMJDFQFSTPOOFMXIPNBZIBWF
SFTQPOEFE EJTQBUDIFST NFEJDBMDPOUSPM
BOE&%TUBGG UPOBNFBGFX
4PXIFSFEPX FTUBSU 8FMM BUUIF 
CFHJOOJOHPGUIFTIJGUPSGMJHIUZPVOFFE
UPTFUUIFUPOFGPSUIFXPSLEBZ*G*IBWF
OPUXPSLFEXJUIBQFSTPOCFGPSF *XJMMBTL
UIFNBCPVUUIFJSCBDLHSPVOEBOEFYQFSJ
FODFBOEUFMMUIFNBMJUUMFBCPVUNZTFMG
*UFMMUIFN*NBLFNJTUBLFTGSPNUJNFUP
UJNF BOEJGUIFZBSFVODPNGPSUBCMFXJUI
TPNFUIJOHPSEPOUVOEFSTUBOEXIBUXF
BSFEPJOH UPTJNQMZBTL
*G*BNOPUJODIBS HF UIFTBNF 
QSPDFTTBQQMJFT*GUIFQFSTPOJODIBSHF
EPFTOPUNFOUJPOUIFTFUIJOHT *EP * 
BTLBOFXQBSUOFSJGUIFZIBWFBOZUIJOH
TQFDJGJDUIFZMJLFUPEPPODBMMT 4PNF
QBSBNFEJDTMJLFUPDBSSZUIFFRVJQNFOU
JOUPUIFIPVTFUPUIFQBUJFOU XIJMFPUIFST
QSFGFSNJOJNBMFRVJQNFOUCFCSPVHIUJO
BOENPTUQS PDFEVSFTQFSGPSNFEJOUIF 
CBDLPGUIFBNCVMBODF /FJUIFSX BZ
JTXSPOH CVUBTLJOHHJW FTNFBCFUU FS
VOEFSTUBOEJOHPGXIBUUPFYQFDU
"TX FHPBMPOHPOUIFDBMM *XJMM 
VQEBUFNZQBSUOFSPOXIBUXFIBWF PS
UIJOLX FIBW F BOEPQFOUIFEPPSG PS
IJNUPQSPWJEFBOZJOGPSNBUJPOQFSUJOFOU
UPUIFTJUVBUJPO 5IJTJTBDUVBMM ZBW FSZ
DSJUJDBMTUFQ'PSFYBNQMF JOBOBJSQMBOF
*NJHIUTBZ i$SFX XFIBWFBOFOHJOF 
GBJMVSFPO/P8FBSFHPJOHU PDMJNC
UPBTBGFBMUJUVEFBOEUIFOSVOUIFDIFDL
MJTUw5IFPUIFSDSFXNFNCFSTNBZIBWF
TFFOUIFI ZESBVMJDBOEFMFDUSJDBMG BJM
VSFTCVUOPUOPUJDFEUIFFOHJOFG BJMVSF
5IFZXFSFUIJOLJOHPOMZPGSFTFUUJOHUIF
HFOFSBUPSBOEUVSOJOHPOUIFCBDLVQ 
IZESBVMJDQVNQJOTU FBEPGUIFFOHJOF 
OPUQSPEVDJOHUISVTU
:PVNBZIBW FCFFODBMMFEPVUU PB
IFBSUBUUBDL CVUBGU FSBS SJWBMPOTDFOF 
EJTDPWFSFEXIBUZ PVUIPVHIUX BTBO 
BPSUJDEJTTFDUJPOJOTU FBE5IJTJOW PMWFT
BDPNQMFUFMZEJGGFSFOUUSFBUNFOUXIJDI
MFBWFTUIFS FTUPGUIFDS FX UIFG BNJMZ
BOEGJSFGJHIUFSTUIJOLJOHZ PVSFEPJOHB 
UFSSJCMFKPCUS FBUJOHUIFIFBSUBUU BDL* 

/07&.#&3]&.4803-%DPN

XPVMEMJLFBMBSHFCPSF*7POUIFTDBMFPG
BHBVHF BOENZQBSUOFSUIJOLTUIBUJT
XBZPWFSCPBSEBOEQBJOGVMGPSBQFSTPO
XJUIBIFBSUBUUBDL8IBUTIPVME*IBWF
TBJE BOEXIBUTIPVMENZQBSUOFSTBZUP
DMBSJGZ 3JHIUOPXXFEPOUTFFNUPCF
POUIFTBNFQBHF
0OFPGUIFLFZDPNQPOFOUTPG$3.
JTSFDPHOJ[JOHUIBUZ PVTIPVMEQS PWJEF
PUIFSTXJUIJOG PSNBUJPO BOETPMJDJUJU 
GSPNUIFNBTX FMM'PSF YBNQMF XIJMF
SVOOJOHBDBSEJBDBSSFTU UIFMFBEQBSB
NFEJDTBZT i&WFSZPOFTIVUVQ *OFFE 
UPDPODFOUS BUFw'S PNB$3.QFS TQFD
UJWF UIJTXPVMECFUPUBMMZXSPOH1FSIBQT
UIF&.5PSG JSFGJHIUFSIBTBMJTUPGUIF 
QBUJFOUTNFEJDBUJPOTUIBUIJOUTBUIZQP
HMZDFNJBBTUIFDBVTFPGUIFJSDBS EJBD
BSSFTU:PVDBODBMNUIFTDFOFXJUIPVU 
TIVUUJOHEPXOBMMDPNNVOJDBUJPO
1FSIBQTJUTCFUUFSUPTBZ i5IFQBUJFOU
JTQVMTFMFTTBOEBQOFJD BOEX FX BOU
HPPE$13BOEWFOUJMBUJPOT-FUTLFFQUIF
WPJDFMFWFMBUBOPSNBMW PMVNF QMFBTF
%PFTBOZPOFIBWFBOZJOGPSNBUJPOBTUP
UIFDBVTFPGUIFBSSFTU w
5IFSFBSFBGFXQISBTFTJOUIFDPDLQJU
BOEBOBNCVMBODF UIBUBS FBCTPMVUF
SFEG MBHTBOEEFNBOEUIFDBQU BJOT
QBSBNFEJDT JNNFEJBUFBUUFOUJPO
ti*IBWFOPJEFBXIBUZPVBSFBTLJOH
NFUPEPw
ti*TUIJTMFHBM w
ti*BNUPUBMMZMPTUw
ti8IPTJODIBSHF w
8IBUEPZ PVEPXIFOZ PVIFBS 
TPNFUIJOHMJL FUIJT  5IFQFS TPOJO 
DIBSHFOFFETUPSFDPHOJ[FUIBUUIFSFJT
BQSPCMFNBOEDMFBSMZTUBUFCPUIUIFTJUV
BUJPO FH QPTTJCMFIFBSUBUU BDL UISFF
USBVNBWJDUJNT FUD BOEBQMBOPGBDUJPO
XJUIQSJPSJUJFT'JOBMMZ UIFZNVTUQSPWJEF
TQFDJGJDBTTJHONFOUTGPSUFBNNFNCFST
i8FIBWFUISFFUSBVNBQBUJFOUT5IF
NBMFJOUIFESJWFSTTFBUJTPVSUPQQSJPSJUZ
GPSUSFBUNFOUBOEUSBOTQPSU BOEBMMOFFE
UPCFUSBVNBQBDLBHFE5IFTFDPOEVOJU
UPBSSJWFXJMMUBLFUIFQBTTFOHFSTJOUIF
CBDLTFBU XIPIBWFNJOPSJOKVSJFT#PUI
PGZPVHVZTCSJOHUIFUSBVNBFRVJQNFOU
GPSUISFFQBUJFOUT-FUTXPSLUPHFUIFS BOE
JGZPVTFFTPNFUIJOHUIBUDPODFSOTZPV 
TQFBLVQ2VFTUJPOT w
)BWFZPVFWFSCFFOPOBO&.4DBMM
BOE JOCSJOHJOHUIFDPUJOU PUIFIPVTF 

CFFOUPMECZZPVSQBSUOFS i8FOFFEU P
IVSSZw:PVQSPCBCMZDPNQMJFE CVUEJEOU
IBWFBDMVFXI Z 8IBUZ PVNBZIBW F
NJTTFEXBTUIBUUIFQBUJFOU CZIJTTJHOT
BOETZNQUPNT NBZIBWFIBETPNFUIJOH
MJLFBOBPSUJDEJTTFDUJPO#ZOPULOPXJOH
ZPVNJHIUIBWFIBOEMFEUIFQBUJFOUNPSF
SPVHIMZ GPSUIFTBL FPGUIBUS FRVFTUFE
TQFFE UIBOZPVXPVMEIBWFPUIFSXJTF
0OFPGUIFHS FBUFTUG FBSTJOUIF 
CFHJOOJOHPG$3.X BTUIBUUIFBJSMJOF 
DBQUBJOX PVMEMPTFIJTDPNNBOE

BVUIPSJUZ5IJTUVSOFEPVUOPUU PCFUIF 
DBTF*OBNFEJDBMFNFSHFODZ UIFPUIFS
SFTQPOEFSTXBOUMFBEFS TIJQBOEEJS FD
UJPO*GZPVBSFJODIBSHF HJWFJUUPUIFN
5IJTNJHIUJODMVEFDPS SFDUJOHPUIFS T
NJTUBLFT1FPQMFHFUFYDJUFEBUDBSEJBD
BSSFTUTBOENJHIUCFEPJOHUIFW FOUJMB
UJPOTPSDPNQSFTTJPOTUPPGBTU5IJTDBO
CFDPSSFDUFEXJUIPVUBCVTJOHUIFQFSTPO
"UUIFNPNFOU ZPVNJHIUOPUIBWFUJNF
UPFYQMBJOBMMUIFS FBTPOTXIZ CVUZ PV
NVTUGPMMPXVQMBUFSXJUIBOFYQMBOBUJPO
'SFRVFOUS FDBQTPGXIFS FZ PVBS F 
XIBUZPVWFEPOFBOEXIBU TOFYUBSF
DSJUJDBMUPUIFQSPDFTT5IFTFBMMPXQFPQMF
UPFS SPSUSBQUIJOHTUIBUTIPVMEIBW F
CFFOEPOF *GBQFS TPOJTHBTQJOHG PS
CSFBUIBOEDBOPOM ZTQFBLJOUX PXPSE
TFOUFODFT *XJMMTUBSUUIF#PGCSFBUIJOH
XJUIPYZHFOWJBBOPOSFCSFBUIFSNBTL"
QVMTFPYJNFUFSJTOPUIJHIPON ZMJTUPG
UIJOHTUPEPGPSUIJTDBMMBUUIJTNPNFOU
5IF0 OFFETUPHPGJSTU0OPUIFSDBMMT 
HFUUJOHBS PPNBJS0 TBUVS BUJPOJT 
BQQSPQSJBUF$PVME*IBWFPWFSMPPLFEUIF
QVMTFPYJNFUFSDPNQMFUFMZBT*X PSLFE
UPQFSG PSNUIFPUIFSQS PDFEVSFT 0G 
DPVSTF*BNIVNBO
8IBUBCPVUBGU FSXBSE 3FDBQUIF 
DBMMBOEEJTDVTTJUPQFOMZ"GUFSBO&.4
DBMMPSBGMJHIUGSPN+',UP&VSPQFPS"TJB 
*UBMLXJUIUIFPUIFSDSFXNFNCFSTBCPVU
XIBUXFEJEXFMMBOEXIBUXFDPVMEIBWF
EPOFCFUUFS*GUIFSFJTTPNFUIJOHZPVE
QSFGFSPUIFSDSFXNFNCFSEJEEJGGFSFOUMZ 
UIJTJTUIFUJNFU PNFOUJPOJU 5IJTXJMM
PQFOUIFBUNPTQIFSFGPSEJTDVTTJPOBOE
CSJOHQSPCMFNTGPMLTNJHIUOPUIBWFCFFO
BXBSFPGJOUPUIFPQFO
%JDL#MBODIFU #4 .#" IBTXPSLFEBTBQBSBNFEJD
GPS"CCPUU&.4JO4U-PVJT .0 BOE*MMJOPJTGPSNPSF
UIBOZ FBST)FJTBMTPBOBJSMJOFDBQU BJOPOB 
#PFJOHXJUINPSFUIBO nJHIUIPVST

International Emergency Nursing 21 (2013) 168–172

Contents lists available at SciVerse ScienceDirect

International Emergency Nursing
journal homepage: www.elsevier.com/locate/aaen

Identifying and correcting communication
failures among health professionals
working in the Emergency Department

Identifying and correcting communication failures among health
professionals working in the Emergency Department
Annamaria Bagnasco PhD in Nursing (Nursing Researcher) a,⇑, Barbara Tubino Masters Degree in Medicine,
University of Genoa, Italy, (Quality Reference Doctor Director) b, Emanuela Piccotti Masters Degree in
Medicine, University of Genoa, Italy, (DEA Officer Doctor Director) b, Francesca Rosa MSN Student, Catholic
University of Rome, RN a, Giuseppe Aleo, Masters Degree in Languages (Lecturer of Scientific English) a,
Pasquale Di Pietro Masters Degree in Medicine and Surgery, (Physician and surgeon Doctor Director) b,
Loredana Sasso Masters Degree in Education Sciences, University of Genoa, Italy, (Associate Professor of
Nursing) b, Donatella Passalacqua, Laura Gambino and all the nursing and medical staff of the Emergency
and Urgency Department of the IRCCS Giannina Gaslini in Genova, Italy
a
b

Health Sciences Department, University of Genoa, Via Pastore 1, 16132 Genova, Italy
G. Gaslini Paediatric Teaching Hospital, Largo Gerolamo Gaslini 5, 16147 Genova, Italy

a r t i c l e

i n f o

Article history:
Received 19 December 2011
Received in revised form 3 July 2012
Accepted 12 July 2012

Keywords:
Patient safety
Communication failures
Paediatric Emergency Department
Non-technical skills

a b s t r a c t
Objective: The aim of this study was to identify effective corrective measures to ensure patient safety in
the Paediatric Emergency Department (ED).
Methods: In order to outline a clear picture of these risks, we conducted a Failure Mode and Effects Analysis (FMEA) and a Failure Mode, Effects, and Criticality Analysis (FMECA), at a Emergency Department of a
Children’s Teaching Hospital in Northern Italy. The Error Modes were categorised according to Vincent’s
Taxonomy of Causal Factors and correlated with the Risk Priority Number (RPN) to determine the priority
criteria for the implementation of corrective actions.
Results: The analysis of the process and outlining the risks allowed to identify 22 possible failures of the
process. We came up with a mean RPN of 182, and values >100 were considered to have a high impact
and therefore entailed a corrective action.
Conclusions: Mapping the process allowed to identify risks linked to health professionals’ non-technical
skills. In particular, we found that the most dangerous Failure Modes for their frequency and harmfulness
were those related to communication among health professionals.
! 2012 Elsevier Ltd. All rights reserved.

Introduction
Patient safety depends on the ability to design and run highly
reliable organisations (Smits, 2008), which means that such organisations ought to be able to reduce the risk of errors (prevention),
and recover and limit the effects of errors when they occur (protection). The actions may be directed towards patients (provision of
adequate care, decision support), towards staff (training, communication, availability of policies/protocols), towards the organisation (improved leadership/guidance, proactive risk assessment),
and towards therapeutic agents and equipment (regular audits)
(WHO, 2009).
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In high-risk industries such as aviation, skills not directly related to technical expertise, but crucial for ensuring safety (e.g.
teamwork) have been categorised as ‘non-technical skills’ (Reader,
2006). Non-technical skills are components of competencies and
underlie a specific ability. The first study on Non-Technical Skills
in the health-care setting was conducted in laparoscopic surgery
(Mishra et al., 2008) and was drawn from other disciplines such
as aviation. This study focused on the link between technical competence and reliability (behavioural characteristics) and is an index
of competence. A variety of non-technical skill measures are available, but only a few have been used in the emergency care area It is
evident from a number of patient safety reports that teamwork
skills (Mishra, 2009) and communication are essential aspects of
patient safety (Cooper et al., 2010; Kilner and Sheppard, 2010;
Department of Health, 2000). Communication among health

In order to outline a clear picture of risks, we conducted a Failure
Mode and Effects AnalYsis (FMEA) at a Emergency Department of a
Children’s Teaching Hospital. The Error Modes were categorised
according to Vincent’s Taxonomy of Causal Factors and correlated
with the Risk Priority Number (RPN) to determine the priority criteria
for the implementation of corrective actions.
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Objective: The aim of this study was to identify effective corrective measures to ensure patient safety in
the Paediatric Emergency Department (ED).
Methods: In order to outline a clear picture of these risks, we conducted a Failure Mode and Effects Analysis (FMEA) and a Failure Mode, Effects, and Criticality Analysis (FMECA), at a Emergency Department of a
Children’s Teaching Hospital in Northern Italy. The Error Modes were categorised according to Vincent’s
Taxonomy of Causal Factors and correlated with the Risk Priority Number (RPN) to determine the priority
criteria for the implementation of corrective actions.
Results: The analysis of the process and outlining the risks allowed to identify 22 possible failures of the
process. We came up with a mean RPN of 182, and values >100 were considered to have a high impact
and therefore entailed a corrective action.
Conclusions: Mapping the process allowed to identify risks linked to health professionals’ non-technical
skills. In particular, we found that the most dangerous Failure Modes for their frequency and harmfulness
were those related to communication among health professionals.
! 2012 Elsevier Ltd. All rights reserved.

Introduction
Patient safety depends on the ability to design and run highly
reliable organisations (Smits, 2008), which means that such organisations ought to be able to reduce the risk of errors (prevention),
and recover and limit the effects of errors when they occur (protection). The actions may be directed towards patients (provision of
adequate care, decision support), towards staff (training, communication, availability of policies/protocols), towards the organisation (improved leadership/guidance, proactive risk assessment),
and towards therapeutic agents and equipment (regular audits)
(WHO, 2009).

⇑ Corresponding author. Tel.: +39 3472721175.

E-mail address: Annamaria.bagnasco@unige.it (A. Bagnasco).

1755-599X/$ - see front matter ! 2012 Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.ienj.2012.07.005

In high-risk industries such as aviation, skills not directly related to technical expertise, but crucial for ensuring safety (e.g.
teamwork) have been categorised as ‘non-technical skills’ (Reader,
2006). Non-technical skills are components of competencies and
underlie a specific ability. The first study on Non-Technical Skills
in the health-care setting was conducted in laparoscopic surgery
(Mishra et al., 2008) and was drawn from other disciplines such
as aviation. This study focused on the link between technical competence and reliability (behavioural characteristics) and is an index
of competence. A variety of non-technical skill measures are available, but only a few have been used in the emergency care area It is
evident from a number of patient safety reports that teamwork
skills (Mishra, 2009) and communication are essential aspects of
patient safety (Cooper et al., 2010; Kilner and Sheppard, 2010;
Department of Health, 2000). Communication among health

Mapping the process allowed to identify risks linked to health
professionals’ non-technical skills. Our results supported the need for
more appropriate communication training for health professionals
working in Emergency Departments and other similar workplaces.

Proactive Risk-based
Training Needs Analysis

Bagnasco, A., Tubino, B., Piccotti, E., Rosa, F., Aleo, G., Di Pietro, P., & Sasso, L. (2013). Identifying and correcting communication failures among health professionals working in the Emergency Department.
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Improving patient safety using the sterile cockpit principle during medication
administration: a collaborative, unit-based project

FORE A.M., SCULLI G.L., ALBEE D. & NEILY J.

Aim To implement the sterile cockpit principle to decrease interruptions and
distractions during high volume medication administration and reduce the number
of medication errors.
Background While some studies have described the importance of reducing interruptions as a tactic to reduce medication errors, work is needed to assess the impact
on patient outcomes.
Methods Data regarding the type and frequency of distractions were collected
during the first 11 weeks of implementation. Medication error rates were tracked
1 year before and after 1 year implementation.
Results Simple regression analysis showed a decrease in the mean number of
distractions, (b = )0.193, P = 0.02) over time. The medication error rate decreased
by 42.78% (P = 0.04) after implementation of the sterile cockpit principle.
Conclusions The use of crew resource management techniques, including the sterile
cockpit principle, applied to medication administration has a significant impact on
patient safety.
Implications for nursing management Applying the sterile cockpit principle to
inpatient medical units is a feasible approach to reduce the number of distractions
during the administration of medication, thus, reducing the likelihood of medication
error. "Do Not Disturb! signs and vests are inexpensive, simple interventions that
can be used as reminders to decrease distractions.

Simple regression analysis showed a decrease in the mean number of
distractions, (b = )0.193, p = 0.02) over time. The medication error
rate decreased by 42.78% (p = 0.04) after implementation of the
sterile cockpit principle.
The use of crew resource management techniques, including the
sterile cockpit principle, applied to medication administration has a
significant impact on patient safety.

Keywords: crew resource management, distractions, medication administration,
nursing, patient safety
Accepted for publication: 13 February 2012

Background
The administration of medication requires a complex
mixture of varied and often competing responsibilities
106

that structure the nurses! work day (Jennings et al.
2011). A substantial number of interruptions occur when
nurses are involved in preparing or administering medication (Hall et al. 2010). Furthermore, interruptions
DOI: 10.1111/j.1365-2834.2012.01410.x
ª 2012 Blackwell Publishing Ltd
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surgery continue to occur
despite the best efforts of
clinicians.1 Teamwork and
effective communication are known determinates of surgical safety.2-6 Previous efforts at demonstrating the efficacy of patient safety initiatives have
been limited because of the inability to
study a control group.7 For example, the
use of the World Health Organization
Safe Surgery checklist has been evaluated, but its overall efficacy remains uncertain because no control group was
studied to clearly demonstrate this instrument’s effectiveness.6
The Veterans Health Administration (VHA) is the largest national integrated health care system in the
United States, with 153 hospitals, 130
of which provide surgical services. The
VHA implemented a national team
training program and studied the program’s effect on patient outcomes. The
VHA began piloting team training that
For editorial comment p 1721.

Context There is insufficient information about the effectiveness of medical team
training on surgical outcomes. The Veterans Health Administration (VHA) implemented a formalized medical team training program for operating room personnel on
a national level.
Objective To determine whether an association existed between the VHA Medical
Team Training program and surgical outcomes.
Design, Setting, and Participants A retrospective health services study with a
contemporaneous control group was conducted. Outcome data were obtained from
the VHA Surgical Quality Improvement Program (VASQIP) and from structured interviews in fiscal years 2006 to 2008. The analysis included 182 409 sampled procedures from 108 VHA facilities that provided care to veterans. The VHA’s nationwide
training program required briefings and debriefings in the operating room and included checklists as an integral part of this process. The training included 2 months of
preparation, a 1-day conference, and 1 year of quarterly coaching interviews
Main Outcome Measure The rate of change in the mortality rate 1 year after facilities enrolled in the training program compared with the year before and with nontraining sites.
Results The 74 facilities in the training program experienced an 18% reduction in
annual mortality (rate ratio [RR], 0.82; 95% confidence interval [CI], 0.76-0.91; P=.01)
compared with a 7% decrease among the 34 facilities that had not yet undergone
training (RR, 0.93; 95% CI, 0.80-1.06; P=.59). The risk-adjusted mortality rates at
baseline were 17 per 1000 procedures per year for the trained facilities and 15 per
1000 procedures per year for the nontrained facilities. At the end of the study, the
rates were 14 per 1000 procedures per year for both groups. Propensity matching of
the trained and nontrained groups demonstrated that the decline in the risk-adjusted
surgical mortality rate was about 50% greater in the training group (RR,1.49; 95%
CI, 1.10-2.07; P=.01) than in the nontraining group. A dose-response relationship for
additional quarters of the training program was also demonstrated: for every quarter
of the training program, a reduction of 0.5 deaths per 1000 procedures occurred (95%
CI, 0.2-1.0; P =.001).
Conclusion Participation in the VHA Medical Team Training program was associated with lower surgical mortality.
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There is insufficient information about the effectiveness of medical
team training on surgical outcomes. The Veterans Health
Administration (VHA) implemented a formalized medical team
training program for operating room personnel on a national level.
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The 74 facilities in the training program experienced an 18%
reduction in annual mortality. For every quarter of the training
program, a reduction of 0.5 deaths per 1000 procedures occurred.
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Abstract

Author Information

Objectives: Previous research has shown that residents were unable to effectively challenge a superior’s wrong
decision during a crisis situation, a problem that can contribute to preventable mortality. We aimed to assess
whether a teaching intervention enabled residents to effectively challenge clearly wrong clinical decisions made
by their staff.
Subjects and Intervention: Following ethics board approval, second year residents were randomized to a
teaching intervention targeting cognitive skills needed to challenge a superior’s decision, or a control group
receiving general crisis management instruction. Two weeks later, subjects participated in a simulated crisis that
presented them with opportunities to challenge clearly wrong decisions in a can’t-intubate-can’t-ventilate
scenario. It was only disclosed that the staff was a confederate during the debriefing. Performances were video
recorded and assessed by two raters blinded to group allocation using the modified Advocacy-Inquiry Score.
Measurements and Main Results: Fifty residents completed the study. The interrater reliability of the modified
Advocacy-Inquiry Scores (intraclass correlation coefficient = 0.87) was excellent. The median (interquartile
range) best modified Advocacy-Inquiry Score was significantly better in the intervention group 5.0 (4.50–5.62
[4–6]) than in the control group 3.5 (3.0–4.75 [3–6]) (p < 0.001).
Conclusions: A short targeted teaching intervention was effective in significantly improving residents’ ability to
challenge a wrong decision by a superior. This suggests that residents are not given the proper tools to challenge
authority during a life-threatening crisis situation. This educational gap can have significant implications for
patients’ safety.
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Challenging authority during an
emergency - The effect of a teaching
intervention
Previous research has shown that residents were unable to effectively
challenge a superior's wrong decision during a crisis situation, a
problem that can contribute to preventable mortality.
We aimed to assess whether a teaching intervention enabled residents
to effectively challenge clearly wrong clinical decisions made by a
superior.
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Challenging authority during an
emergency - The effect of a teaching
intervention
Subjects participated in a simulated crisis that presented them with
opportunities to challenge clearly wrong decisions in a can't-intubatecan't-ventilate scenario.
A senior colleague in the scenario was scripted to make a wrong
decision.
A short targeted teaching intervention was effective in significantly
improving residents' ability to challenge a wrong decision by a
superior.
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CRM - and much more…
Integrating technical and non-technical
Extensive use of simulation
Focus on tangible skill development
Targeting inter-professional teams
Proactive risk-based training needs analysis
Demonstrating return on investment
Scripting errors into scenarios
Outcome measures to evaluate training programs
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This research investigates the human factors
aspects of operational fuel saving on the Airbus
A320 series aircraft. The study presents a detailed
analysis of flight creẃs performance and
motivational factors by means of a controlled
simulator experiment.
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Abstract
Over the last few years, the reduction of operational costs and control of pollutant
emissions have become central issues for the commercial aviation industry, and as
a result, airlines have been increasingly focusing their attention on operational
fuel saving techniques. However, even though the practical implementation and
economic potential of these techniques have been exemplified in a number of
papers, little research has been dedicated to a systemic investigation of the effects
of operational fuel saving on the human component of the system, i.e., the flight
crew of an aircraft. This research examines this area, and investigates the human
factors aspects in context with the application of operational fuel saving on the
Airbus A 320 series aircraft. The study presents a detailed analysis of the flight
crew´s performance and motivational factors related to the topic of interest,
which were investigated by means of an online survey and a controlled simulator
experiment. Results of the analysis revealed that the application of operational
fuel saving imposes a number of latent performance impairments on the flight
crew. Motivational factors were shown to be disrupted by the flight crew´s
inability to achieve satisfaction from the application of operational fuel saving.
The implications of these findings are wide-ranging, as they show, in essence, that
the system´s safety and efficiency relies solely on the flight crew´s cognitive
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achieve satisfaction from the application
of operational fuel saving”.

1. City, University of London, SEMS, London, UK
2. College of Aeronautics, Embry Riddle Aeronautical University, Berlin, Germany
Conference paper
First Online:
24 June 2017
12 Downloads
Part of the Advances in Intelligent Systems and Computing book series (AISC,
volume 597)

Abstract
Over the last few years, the reduction of operational costs and control of pollutant
emissions have become central issues for the commercial aviation industry, and as
a result, airlines have been increasingly focusing their attention on operational
fuel saving techniques. However, even though the practical implementation and
economic potential of these techniques have been exemplified in a number of
papers, little research has been dedicated to a systemic investigation of the effects
of operational fuel saving on the human component of the system, i.e., the flight
crew of an aircraft. This research examines this area, and investigates the human
factors aspects in context with the application of operational fuel saving on the
Airbus A 320 series aircraft. The study presents a detailed analysis of the flight
crew´s performance and motivational factors related to the topic of interest,
which were investigated by means of an online survey and a controlled simulator
experiment. Results of the analysis revealed that the application of operational
fuel saving imposes a number of latent performance impairments on the flight
crew. Motivational factors were shown to be disrupted by the flight crew´s
inability to achieve satisfaction from the application of operational fuel saving.
The implications of these findings are wide-ranging, as they show, in essence, that
the system´s safety and efficiency relies solely on the flight crew´s cognitive

https://link.springer.com/chapter/10.1007/978-3-319-60441-1_9

Page 1 of 6

Our fuel policy
killed their buzz…

Cabin
Crew

Flight
Crew
Aviation = 210

ATC

CRM research
2000-present

Other
MX

General
Research

UAV
General
Research

Urology
Healthcare = 635
ICU

Emergency /
Resuscitation
Surgery

Paediatrics

Nursing

Dentistry

OR Team
Anaesthesia

Internal
Obstetrics

Copyright 2011 by Human Factors and Ergonomics Society, Inc. All rights reserved DOI 10.1177/1071181311551442

PROCEEDINGS of the HUMAN FACTORS and ERGONOMICS SOCIETY 55th ANNUAL MEETING - 2011

2118

Using Comics as a Transfer Support Tool
for Crew Resource Management Training

In this study, a comic-based transfer support tool for flight
attendants was designed and tested. Nineteen flight
attendants received four comics depicting realistic CRMrelated incidents following their initial CRM training in
regular intervals. The impact of comics on attitudes,
knowledge, behavior, self-efficacy (SE), and retrospective
perceived usefulness of training was measured and
compared against a control group (n = 22).

“An example of a panel is given in
Fig. 1. It is an extract of an incident
that happened on a ferry flight,
where a trolley was left unsecured
before landing because the flight
attendant was distracted. At touchdown, it came out of its
compartment, went through the
whole cabin and hit the cockpit
door.”

Figure 1. Example of a transfer comic panel
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“No effect was found for knowledge or
behavioral measures, and contrary to our
expectations, the comic group showed a
lower overall mean attitude”.

Our comic sucked
and now they hate
CRM…

The future is bright…

After 40 Years of Hot Tub
Therapy - The Future is
Bright

1. We have created
something truly amazing…
2. We now need to look
outside aviation for both
innovation and best-practice
3. We mustn’t be afraid of
science…

AAvPA - Upcoming Events

Harnessing Human Factors Data to Enhance Safety Performance
AAvPA One-Day Workshop - September 22 2017 - Vibe Canberra Airport
The safety management system of a modern aviation organisation is often described in terms of adopting a “datadriven” approach to managing risk. Data can take many forms, can be derived from many sources, and is used in a
wide range of safety management processes. Data is not necessarily always useful in its raw form, and demands
appropriate analysis in order to be used effectively as an indicator of performance, highlight areas of emerging risk, or
be used to inform organisational decision-making processes. This workshop will showcase the experiences of a range
of aviation organisations in how they have harnessed human factors data to enhance safety performance.

13th International Symposium - PACDEFF 2018
November 2018 - TBC - Sydney

Thank you…
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