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1940, Laerdal is dedicated to helping save
lives with training and therapeutic
products in resuscitation and emergency
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Executive Summary

The knowledgeable health reporter for the Boston Globe, Betsy Lehman,
died from an overdose during chemotherapy. Willie King had the wrong leg
amputated. Ben Kolb was eight years old when he died during “minor” surgery
due to a drug mix-up.’

These horrific cases that make the headlines are just the tip of the iceberg.
Two large studies, one conducted in Colorado and Utah and the other in New
York, found that advc.rse events occurred in 2.9 and 3.7 percent of hospitaliza-
tions, respectively.” In Colorado and Utah hospitals, 8.8 percent of adverse
events led to death, as compared with 13.6 percent in New York hospitals. In
both of these studies, over half of these adverse events resulted from medical
errors and could have been prevented.

When extrapolated to the over 33.6 million admissions to U.S. hospitals in
1997, the results of the study in Colorado and Utah imply that at least 44,000
Americans die each year as a result of medical errors.” The results of the New
York Study suggest the number may be as high as 98,000.* Even when using the
lower estimate, deaths due to medical errors exceed the number attributable to
the 8" leading cause of death.* More people die in a given year as a result of
medical errors than from motor vehicle accidents (43,458), breast cancer
(42,297), or AIDS (16,516).

Total mlmml costs (losl mwme lost household producuon dlbablllly dlld

SRR, [T PO o A, Ty . P 2 0.8



ADVANCE COPY

To Err Is Human [:b,i{m%ﬁﬁ%, gl
Building a Safer Health System ‘ET'LZE%?% }E{ ]_Ofi

careless. People must still be vigilant and NEld respolisivle Tul tHsil dutiviis. Lo
when an error occurs, blaming an individual does little to make the system safer
and prevent someone else from committing the same error.

Health care is a decade or more behind other high-risk industries in its at-
tention to ensuring basic safety. Aviation has focused extensively on building
safe systems and has been doing so since World War II. Between 1990 and
1994, the U.S. airline fatality rate was less than one-third the rate experienced in
mid century.'® In 1998, there were no deaths in the United States in commercial
aviation. In health care, preventable injuries from care have been estimated to
affect between three to four percent of hospital paticnts.|7 Although health care
may never achieve aviation’s impressive record, there is clearly room for im-
provement.

To err is human, but errors can be prevented. Safety is a critical first step in
improving quality of care. The Harvard Medical Practice Study, a seminal re-

search study on this issue, was published almost ten years ago; other studies have
{ .""v.;‘\IWK \",-1 r:-\\\ ?'yrw-;]x‘ . } }
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To Err Is Human

Building a Safer Health System

Train in Teams Those Who Are Expected to Work in Teams

People work together in small groups throughout health care, whether in a
multispecialty group practice, in interdisciplinary teams assembled for the care
of a specific clinical condition (e.g., teams that care for children with congenital
problems, oncology teams, end-of-life care), in operating rooms, and in ICUs.
However, members of the team are typically trained in separate disciplines and
educational programs. They may not appreciate each other’s strengths or recog-
nize weaknesses except in crises, and they may not have been trained together to
use new or well-established technologies.

The Committee believes that health care organizations should establish
team training programs for personnel in critical care areas (e.g., the emergency
department, intensive care unit, operating room) using proven methods such as
the crew resource management techniques employed in aviation, including
simulation. People make fewer errors when they work in teams. When processes
are planned and standardized, each member knows his or her responsibilities as
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Building a Safer Health System

Use Simulations Whenever Possible

As described under Principle 4, health care organizations and teaching in-
C stitutions should participate in the development and use of simulation for train-
ing novice practitioners, problem solving, and crisis management, especially
when new and potentially hazardous procedures and equipment are introduced.
Crew resource management techniques, combined with simulation, have sub-
stantially improved aviation safety and can be modified for health care use.
Early successful experience in emergency department and operating room use
indicates they should be more widely applied. **

As noted, health care—particularly in dynamic setting such as operating
rooms and emergency departments—involves tightly coupled systems. For this
reason, crew resource management can be very valuable in reducing (though
probably not eliminating) error. For such programs to achieve their potential,
however, requires a thorough understanding of the nature of team interactions,
the etiology and frequency of errors, and the cultures of each organization into
which they are introduced.
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Editor’s choice
Facing up to medical error

Won't it be a terrible downer to have a whole issue
devoted to medical error? Aren’t doctors in Britain
taking enough of a beating as it is? Are you really
going to put a picture of a plane crash on the cover of
the BMJ? These are reasonable questions, but we have
no doubt that we are right to devote most of this BMJ
to medical error and patient safety. It's essential that
doctors, patients, and politicians worldwide grasp the
scale of the problem. That is the first step on the long
road to reducing errors in health care to the same low
levels seen in other high risk enterprises—like
aviation.

The debate in the United States has been kick
started by a report from the Institute of Medicine
(p 725). Roughly 100 000 Americans a year die from
pr AT TOT S LT 1 RS INAIS: & T -at frreta Lo
exceeds the combined number of deaths and injuries
from motor and air crashes, suicides, falls, poisonings,
and drownings (p 759). We have these data because of
a major study undertaken in the United States in the
1980s. The one comparable study from another
country, Australia, produced even higher rates of
error (p 774). The BM] argued 10 years ago that
Britain needed a similar study and was roundly
criticised by the president of a medical royal college
for drawing the attention of the mass media to
medical error.
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An Important Part of the Solution

¢€ Use Simulations Whenever Possible
...Crew resource management techniques, combined with
simulation, have substantially improved aviation safety and can
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¢C Train in Teams Those Who Are Expected to Work in Teams
...health care organizations should establish team training
programs for personnel in critical care areas (e.g. the emergency
department, intensive care unit, operating room) using proven
methods such as the crew resource management techniques
employed in aviation, including simulation.?Y (p.173)
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NEW TEACHING AND TRAINING METHODS IN TRAUMA CARE:
PRESENT AND FUTURE ROLE OF SIMULATCR TECHNOLOGY

Based on Special Seminer Panels of The International Trouma
Anesthesia ond Critical Care Society
Chardes £, Smith, Lhzabeth Sinz, and Chnstooher M, Grande, Guest Ldidor

Overview of Simulators in Comparison to Telementoring for
Decision Making

Virtual Reality for Medical Applications
Simulation-Biasex Crisis Resource Menagement Training for Trawma G

The Use of Stendardized Simulated Potients in anx'hin.:] and
Evaluating Prehospital Care Providers

Training and Ethical Cansiderations in the Use of Simulation for
Trauma Education and Asscssment

Team Training Using Simulater Techmology in Basel

The Yeast Virginia Univarsity Humaon Crisis Simulatian Program
Full-Szale Simulators in Cepenhagen

Full-Scale Realistic Simulation in loronto

Teaching Trouma o the Heborew University-Hodassch Medicdl Sche

Dynamic Simulation: A Neae Tnol for Difficuht-Airway Training of
Professional Health Care Providers

CnNICAL PROBLEMS IN ANCSTHESIA

A Neaw Deevice With Which 1o Su[t.-}y Inlubicte un Oliese Putient
Preoperalive Spirometry for the Patient With Emphysema

Dynamic Simulation: A New Tool for
Difficult Airway Training of Professional
Healthcare Providers

John J. Schaefer Ill, MD, and Rene’ M. Gonzalez, MD

ABSTRACT

A promising new modality is highly realistic, hands-
on dynamic simulation. In this manuscript, the authors
describe: 1) the fundamental components of an airway
management training program and how simulation can
be incegrated intw tis, 2} their expeeicnce wsing simulki-

Thu management of the ditiscule asrway has long,
been recopnized as one of the masr impareant and
challenging rasks facing acurc-care health
providers. The kinetics ave fast, the necessary psychomo-
tor skills are complex, and the consequences
are L'"U”ll()llk‘.l

[ere bave been aemendoas adrances i the field of
arrway management m the last few decades.  Grear
progeress bas been made in the armamencnum of eguip-
ment and techniques available to the clinician, Excellent
protocols, such as rhe American Sociery of
Ancesthesiologists’ Algorithm for the Managensent of the
Difficulr Aieway® have been developed, providing a
coherent cognitive framework for approaching the vari-
aus types of airway scenarics encountered in clinical
practiee. The body of kiowledge on ge sulbijeet ol difti-
cult awway management has also expanded greacly, as
l'\'illl'lll('ll l\_\ lhl' ““IIIIK'I llf Irxllumk.\ lell.l lllliik'\ ill l]l('
recent liverature.

One mighr argne rhar there remain ar leasr nwn mare
untinished picees to the puzzle of dithicult airway man
agement. The first is how to teach this body of factual
knowledge, judgment and complex psychomotor skill
sets.  The traditional teaching methods, such as real
|-.uim|\. \.(l|uul|:|:|s. Ldl.l'd\’t'l\ .minuls. o mmh:]s
and state mannequing all have sigmhcant shortcommgs.
The second remaining edncariomal challenge is how o
cven atempt o measure that our students have learnd
these didactic, psychomaror and judgment skills

A promising new mocdalite is highly realistic, hauosxds-oa
dynamic simulation. [n this manuscripe, the authors
describe: 19 the fundamensal components of an airway
management oaining program and how simulacion can be
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tor-based arrway training tor weaching ancsthesiology
residents difficult airway management, and 3) their
expericnce wsing simulator-based airway training for
teaching paramedics,

A J Anwsthesiol. 2000:27 14]:232-242)

integrated into this, 2 their experience wang simulatos.
Dased airwary waining for teachiog anssthesiclogy residents
difficult asrway management, and 3) their expentence using
sizcalaton-Esesad ainway aiing focwaching pasamedics.

THE COMPONENT PARTS OF ESTABLISHING
CUNICAL COMPETENCY IN AIRWAY
MANAGEMENT

The fundamental component parls of establishing
clincal competency i aicway managemens craining for
ether prehospatal or hospital-hased professionals can be
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Flgure 1, Fundamenta components of an ainway managemesnl
ralnirg program
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Guidelines Based on the Principle “First, Do No Harm”

New Guidelines on Tracheal Tube Confirmation and
Prevention of Dislodgment

Richard O. Cummins, MD; Mary Fran Hazinski, RN, MSN

l n 1992 ECC experts thought the “gold standard  to contirm
correct tracheal be placement was the muliiple, rime-
honored phiysical examination oriwria.

® Sce the tube passing through the cords.

& Hear proper sounds when checking >-point auscultation,
® See the chest expand with each ventilation.

* Note improvement in the level of oxygen suluration.

® Sce vapor condense in the tube with ventilations.

‘The experts and chimicians working on recommendations in
1992 rejected several proposals to add secondary confirma-
tiva echnigues w the reswcitation gusdelines. They did not
recommend qualitative single-use devices that measurcd ex-
pired CO,, largely because of expense. They did not accept
the inexpensive esophageal detectoe device (EDD), in large
pan hecause the evidence revealed thar emoes srill occurred
with them, Contimuous yuantitalive expied CO, measure-
ments as a method to detect tbe dislodgment were not even
mentioned ¥ years ago.

The original goals of secondary confirmation technigues
were 1o

* Always wdentify and remove all csophageal intubations
(TO% sensivaty to lailed intubations)

® Never remove a tracheal tube that is in the wachea (1005
specilivity o successful imubstions),

Hetween 1992 and 2000, however, an increasing body of
information about bigh rates of crnors in medicine began to
accumulate,'* Resuscitation keaders became concerned that
paticats under their care were expenencing undetected esoph.
ageal intubation and undetected tracheal wbe dislodgment at
a frequency far higher than communly ecogmzed. The
“evidence™ that raised these suspiceons was indircet and
retrospective. Esophageal intubation and be distodgment
are percerved to be uncommon events. This frequency is so
low that a single practitioner may never be involved pesson-
ally with such an eveat, In many locations quality assurance
committecs review these episodes if they leam about them
Quality assurance records, bowever, are sealed and not
available for discovery

Teachers and practitioners in residency training programs
in ancsthesiology. emergency medicine, and paramedse pro
grams at academic medical centers bear about and know of
these problems locally, often beciise they were the proles-
sivnals who discovered the out-ol-place tube.' This experi-
coce in teaching and training programs leads to widespread
suspicion that the true rute of misplaced or diskodged tracheal
tubes is much higher than ever suspected * ' These compli-
cutiony are extremely serious=—il umecognized they inevita
bly result in death or severe ncurological injury. Most
importantly, these are preveatable tragedies that devastate
families and friends and cut short many young lives

L+ . A I el s Svendemd el



Image ge shows Ultrasim UST 100 with ful torso
manmequin, mock 3.5 MH2 curved transcucer and
Abdomen Module | Clinical Cave:
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¢€ Use Simulations Whenever Possible
...Crew resource management techniques, combined with
simulation, have substantially improved aviation safety and can
be modified for health care use.?? (p.179)

"R R R S

¢C Train in Teams Those Who Are Expected to Work in Teams
...health care organizations should establish team training
programs for personnel in critical care areas (e.g. the emergency
department, intensive care unit, operating room) using proven
methods such as the crew resource management techniques
employed in aviation, including simulation.?Y (p.173)
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Worldwide Simulation centres
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Universal Patient Simulator

SEREAT6HE  2imMan®

Vo-Tech
Colleges

Universities
Military 1
Active -
Military

Device
Manufacturers

Hospitals
edical Centers
edical Schools

EMS/Paramedi

ER Residency
Reserve Programs
VA Hospitals Trauma Centers

Medical Schools
Hospitals
CRNA

A

Anesthesia

Cardiology
PRIMARY
MARKET

Blue — AirMan - 51
Red - SimMan - 567
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Students: Eric B Filename: Trainng 001 html Date: 2000.10.19
- t Comments: Laerdal Marketing
Event Log:
0:00:02 Restart A Sinus 80
BP: 120/80

Extrasyst Rate: 10
Defib. enabled
Pacing enabled: 80 m&

0:00:03 CO2 Ezhalation Off
0:00:07 Breathing Rate 10
0:00:07 Sp02 98 %
0:00:07 Temp. 37.2°C
0:00:10 Cco2 4,5kPa
0:00:18 Breathing Rate 0

0:00:18 Vocal Sound Cough
0:00:29 ABC action Intubation
0:0041 Breathing Rate 10

0:01:12 Pause
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Universal Patient Simulator




™

Building Scenario

Confirm teaching
goals can be
achieved using
simulation

Develop scenario,
acquire equipment
needed and prepare
associated materials

Test and validate
the simulation
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SimMan-

Universal Patient Simulator
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Southern Health Simulation Centre Slm MV an®
MOnaSh Medical Centre, Melbourne Universal Patient Simulator

SimMan has been
used successtully
in all sorts of
scenarios.
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Sydney Medical Simulation Centre SIMMan™

Universal Patient Simulator
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London Simulation Centre SimMan-

Universal Patient Simulator
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Singapore Civil Defense Force SimMan-

Universal Patient Simulator
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INTENSIVE CARE ENVIRONMENT SimMan”

Universal Patient Simulator

Training with SimMan for different team of doctors
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INTENSIVE CARE ENVIRONMENT 2imMMan*

Universal Patient Simulator




INTENSIVE CARE ENVIRONMENT SiImMan-

Universal Patient Simulator

Training with SimMan for different team of doctors



2000-Anaesthesia Crisis Resource
Management (ACRM)
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SimMan at IMC Japan sSimMan-
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SimMan-

Universal Patient Simulator

SimMan at SDF med School
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SimMan & Dr.Schaefer at SimMan-
NMS Chiba Hokusoh HP

t Simulat
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JTEC course







"BRINGING SIMULATION TO LIFE”

SimMan and AirMan
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SimMan-

Universal Patient Simulator

SimMan at the National Taiwan University
Hospital 11

Features implement
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National Taiwan University Hospital IT11 SimMan-

Universal Patient Simulator

Features implement




National Taiwan University Hospital SimMan-

Universal Patient Simulator

Features implement

\% 1%:1 Slgns Checking

Qla




USA Military Base :

SimMan on Fort Sam — 134 »

| SimMan in the 91W- 122
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StimiVian®

Universal Patient Simulatof

Laboratory

i
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TRUE PORTABILITY SimMan-

Universal Patient Simulator

The patient, Mr. SimMan, The patient, Mr. SimMan,

collapsed at the stairs. being attended to.



TRUE PORTABILITY SimMan~

Universal Patient Simulator

""A rolling school"

Training instructor Morten
Wagelie in Norwegian Air
Ambulance Education.

Use of SimMan for
training of Ambulance
crew in Norway.

Obvious advantage: Training in actual confined space






Laerdal

SimMan-

Universal Patient Simulator




