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Simulating Mistakes, Realizing Improvements

by	Luke	Sato,	MD,	and	Robert	Hanscom,	JD

Dr. Sato is Chief Medical Officer and Vice President at CRICO/RMF

Bob Hanscom is Vice President for Loss Prevention/Patient Safety at CRICO/RMF

At CRICO/RMF, we often contextualize our malprac-
tice data by stating up front that the numerator 
is small, the convergence of factors unique, and 

the view is a look from the past. From that perspective, 
it is important to emphasize that the incidence of patient 
harm is relatively rare and the causes are diverse and often 
elusive. But through the eyes of injured patients, the rarity 
and the reasons why are often irrelevant. That it happened 
at all—and particularly, that it happened to them—is now their 
story. As they feel compelled to subsequently take that story 
to a lawyer and then bring a legal action against a once-trusted 
physician, there is often a mantra underlying their adversarial 
stance: “You’re trained professionals, you see patients like me all 
the time. How could you make such a mistake?”
The answer to that question is laden with complexity. In fact, no 
other industry comes close to matching health care in terms of 
complexity. This is largely because its central component—the 
patient—is remarkably variable. Each presents with a different 
age, size, shape, personal health history, family history, diet, 
habits, allergies, pain tolerance, genetic makeup, intellect, and 
attitude…to name just some of the non-standardized factors 
a clinician must consider before even hearing the complaint 
and symptoms.
Compounding the complexity of the patient population is 
the fact that a single (unique) patient is likely to interact with 
multiple clinicians who have non-identical backgrounds: their 
education, training, experience, specialty, skill, mannerisms, and 
psyches differ. In effect, a patient could undergo three visits 
with the same complaint and derive three different care plans. 
Likewise, a single provider could see three patients with similar 
complaints who have different etiologies. On top of all that, 
everyone involved—clinical and non-clinical staff—is fallible 
and susceptible to an occasional error in judgment, lapse in 
technique, or breakdown in communication.

So,	how	does	a	health	care	provider	avoid	mistakes?
One answer gaining favor is that one has to make mistakes, lots 
of them, and then learn from what went wrong to avoid that type 
of mistake in the future. Fortunately, such mistakes—and the 
“patients” involved—can be simulated. Training and honing the 
skills of health care providers via simulation shifts the practice 
field from one with real risk to one where mistakes—teach-
able moments—impact only artificial patients and where rare 
situations can be staged, mishandled, repeated, and mastered. 
Simulation, in a wide variety of formats, not only offers a safer 
environment for improving personal technical skills, it also 
involves participants in the types of interpersonal challenges 

that are often exposed in (real) adverse events that result in 
patient harm and put clinicians at risk for an allegation of 
malpractice.
Mishandled health care encounters often involve a constel-
lation of factors—including symptoms, history, medications, 
setting, staffing, and patient co-morbidities—that, together, 
fall outside the clinicians’ experience and expertise. But the 
underlying cause of the majority of preventable adverse events 
can be attributed to either: a) an error in judgment, b) a lapse 
in physical technique, or c) a combination of the two.
The wide selection of simulation-based training programs 
underway across the Harvard medical community is aimed at 
giving clinicians opportunities to practice and improve their 
performance in those areas. Programs for sharpening techni-
cal skills are advancing at the rate of computer innovation. 
Less technology-based programs which assist clinicians in 
communication skills enhancement are built around real sce-
narios, including those drawn from CRICO/RMF’s malpractice 
case files.
Participants are able to practice, risk-free, many scenarios they 
will rarely see in the real world. At the same time, they see 
how they and their colleagues respond to atypical situations, 
equipment failures, interruptions, and myriad other surprises 
that those running the training can produce. Simulation may 
be pretend, but the benefits are real.
Currently, the various programs operate independent of one 
another without formal coordination among the faculty or a 
shared curriculum. CRICO/RMF and the program directors are 
now exploring opportunities to maximize their development 
and use by providers at all levels of experience.
Unfortunately, simulation-based training cannot foresee the 
exact alignment of patient, provider, and circumstances that 
physicians will face during their next encounters. The unknown, 
the unfamiliar, and the unexpected will always be a threat to safe 
patient care. But, as we continue to seek effective malpractice 
prevention strategies, the opportunity to invest in standardized, 
practical, hands-on training environments may ultimately lead 
to dramatic declines in patient injuries. That certainly would 
be good news on the malpractice front, but far ahead of that, 
it could produce far safer care for patients. n

CRICO	Medical	Malpractice	Claims	and	Suits	2001–2005		
(N=1,101	cases)

Category Cases MD Defendants RN Defendants Incurred Losses1

Communication 299 531 81 $184	million

Technical	Skill2 205 335 43 $86	million

1 Includes reserves for open cases and payments and expenses for closed cases
2 Excludes medication errors
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Beyond Watch One/Do One/Teach One

by	William	Berry,	MD,	and	Jeffrey	Cooper,	PhD

Dr. Berry is a consultant for CRICO/RMF and a cardiac surgeon.

Dr. Cooper is Director of Biomedical Engineering for Partners Healthcare, Associate Professor of Anaesthesia at Harvard Medical School, and the founder and  
Executive Director of the Center for Medical Simulation.

In 2006, developing the physical, cognitive, and social 
skills to care for patients requires far more than the 
book knowledge and the apprentice style (watch one/do 

one/teach one) learning of yesteryear. Until recently, physi-
cians and nurses learned strictly “on” the patient—particularly 
challenging for low frequency/high acuity events. But today’s 
health care provider has another option, new techniques that 
enable learning and practice to occur before a patient is ever 
involved: simulation. In medical simulation, the patient, or a 
part of the patient, or the clinician-patient scenario (includ-
ing rare ones), are recreated artificially to allow learning and 
practice of skills, safely.
Simulation comes in many forms from role-playing scenarios 
that strengthen teamwork skills to standardized patients (ac-
tors who take on the role of patients) to devices that support 
an experience that mimics real life. Entire environments have 
been simulated—an operating room, a radiology suite with a 
CT scanner, a delivery room complete with a crying newborn, 
and a clinic office. Within those environments, clinicians (and 
future clinicians) can be challenged with scenarios that recreate 
experiences that are life-like enough to cause hearts to race 
and palms to sweat. It’s safe to assume that a patient having 
an MI hopes (and expects) the physician treating him has done 
this before. What better place for a physician to treat his or 
her first MI than a simulated ED with a computerized patient? 
Simulators of entire humans (or parts) can be used to teach 
the mechanical skills of surgical procedures like taking out a 
gallbladder using a laparoscope, placing an endotracheal tube, 
or starting an intravenous line. Sophisticated simulations can 
involve all of these techniques in combination. 
While the patient mannequins and the computer smarts are 
crucial components, they are only the props. Simulation-based 
training is dependent upon the fact-based scenarios that are 
played out by the cast of real participants and artificial patients. 
Together, they provide an experience that helps physicians, 
nurses, and students:
n acquire the procedural skills of medicine without  

“practicing” on patients and then allow the practice  
of those skills to maintain them;

n rehearse the rare events, the equivalent of an engine  
failure event for a pilot in the flight simulator;

n behave and communicate more effectively as part of  
a team, particularly in a crisis;

n safely try out new and sometimes dangerous ideas  
and equipment;

n record their learning experience with the benefit of replay 
and reflection; and

n assess their performance more objectively than is now 
done in purely clinical settings (a provocative idea, but 
one that is needed).

Simulation has come late to medicine, but it is now enabling 
new ways of teaching and learning. Throughout the Harvard 
medical institutions, simulation-base training offers creative 
ways to test new ideas and teach and reinforce old ones. This 
issue of Forum offers a short tour, demonstrating the breadth 
of activity taking place in the simulation community.
Beth Israel Deaconess Medical Center: home to the Carl J. 
Shapiro Simulation and Skills Center (see Page 4).
Brigham and Women’s Hospital: the STRaTuS Center for 
Medical Simulation in the Department of Emergency Medi-
cine (see Page 10).
Center for Medical Simulation, Cambridge: provides clini-
cal training in several disciplines and training for simulation 
educators and instructors around the world (see Page 3).
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Children’s Hospital: Children’s Simulator Program provides staff 
development for multiple disciplines in critical care scenarios 
(see Page 7). Also, Children’s program to enhance relational and 
communication skills (PERCS) is used to train critical care clini-
cians to handle difficult end-of-life discussions (see Page 5).
Harvard Medical School: the Gilbert Program in Medical 
Simulation integrates basic and clinical science by using simula-
tors to animate core teaching cases (see Page 8).
Massachusetts General Hospital—which is launching a major 
new initiative to develop a state-of-the-art health care simula-
tion program and center—has several active efforts:
n the MaSTER training lab is a resource for training and 

evaluation in emergency and critical care medicine  
(see Page 9);

n the Knight Nursing Center for Clinical and Professional 
Development integrates simulations and simulators into 
training programs specifically tailored for nurses  
(see Page 6); and

n the CIMIT Simulation Group develops new simulation 
technologies, including a high-fidelity chest tube  
placement simulator and one for cardiology training  
(see Page 11).

Health care is at the beginning of a revolution in education and 
training that will, in part, be enabled by simulation. We and 
our patients look forward to a future in which no health care 
professional need “practice” on a patient first. But even though 
simulation technology is developing quickly, simulation-based 
training in health care has a long way to go to fill the needs 
of this vision. No doubt, the Harvard-affiliated programs will 
continue to lead the way.
This issue of Forum is a directory to some of the activities that 
are taking place in the simulation community at Harvard. We 
encourage you to seek out training at one of the centers, find 
out how to use simulation in your own teaching, help create new 
simulators and scenarios, or simply spread the word. n

Beyond Watch One/Do One/Teach One (cont’d)

Continued from previous page
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The Center for Medical Simulation (CMS) 
is a non-profit organization dedicated to 
improving patient safety and health care 
quality and reducing the financial and 
social burden of adverse outcomes by 
using simulation for education, training, 
and research. The Center’s programs focus 
on communication, collaboration, and 
crisis management to develop skills and 
behaviors that are best learned actively to 
improve the performance of individuals 
and teams in the real world.
CMS was founded in 1993 under the 
leadership of Jeffrey B. Cooper, PhD 
(also Director of Partners Biomedical 
Engineering) as a collaboration of the 
anesthesia departments of the Harvard-
affiliated hospitals. CMS put the first 
commercially-produced, full-featured 
mannequin simulator to work in train-
ing clinicians for teamwork and crisis 
management in 1994. Since then, CMS has 
expanded in many directions, developing 
and operating courses for clinicians in and 
across many specialties and disciplines. 
With its multi-disciplinary expert staff, 
exceptionally high-realism, high quality 
courses, innovative programs, breadth of 
offerings, and over a decade of experience 
in medical simulation, CMS has trained 
thousands of participants using more 
than 350 different scenarios.
CMS operates one of the most highly-re-
alistic simulation environment of its kind, 
with two simulation rooms, providing 
one of the best patient care simulation 
experiences in the world. Through realis-
tic scenarios and constructive debriefing 
sessions, CMS encourages an open and 
motivational discussion of performance 
and error to instill the principles of team-
work across the entire health care system. 
Many CMS participants describe their 
experience as the single most valuable 
learning experience of their careers.
All CMS courses address both clinical 
and behavioral aspects of performance, 
focusing on crisis management and error 

The	Center	for	Medical	Simulation
Funding/Sponsor:	Harvard-affiliated	academic	hospitals

established:	1993

Participants	to	date:	5,800

Mission:	Improve	patient	safety	and	the	process	of	

patient	care	and	reduce	the	financial	and	social	burden	

of	adverse	outcomes	by	using	simulation	for	education,	

training,	and	research	to	improve	performance	and	

teamwork	of	clinicians.

Affiliations

Beth	Israel	Deaconsess	Medical	Center	

Brigham	and	Women’s	Hospital	

Children’s	Hospital	Boston	

Massachusetts	General	Hospital

Clinical Specialties

Anesthesia	and	Surgery	

Emergency	Medical	

Services	

Emergency	Medicine

Labor	and	Delivery	

Medicine

Otolaryngology	

Radiology		

Surgery

Other Programs/Audiences

Simulation	leaders,	educators,	and	researchers		

(simulation	educators	and	instructor	programs)

Health	care	leaders,	managers,	and	administrators	

(teamwork	training)

Medical	students

Medical	device	and	pharmaceutical	executives	and	staff	

Patient	safety	and	risk	management	staff

Case	studies	and	M&Ms

Clinician	retraining	

Additional Background

Case	Study:	The	Harvard	Center	for	Medical	Simulation’s	

Labor	and	Delivery	Crisis	Resource	Management	Course	

(http://www.cmwf.org/tools/tools_show.htm?	

doc_id=270669)

Contact

Jeffrey	Cooper,	PhD	

Director	of	Biomedical	Engineering	for	Partners		

Healthcare,	Associate	Professor	of	Anaesthesia	at		

Harvard	Medical	School,	and	the	founder	and		

Executive	Director	of	the	Center	for	Medical	Simulation.	

617.768.8900

Sandra	Slarsky	

Business	Development	Director	

sslarsky@harvardmedsim.org	

617.768.8900

www.harvardmedsim.org

prevention. Topics include leadership, 
teamwork, effective communication, 
resource management, and performance 
enhancement. Active learning in the 
CMS real-world setting enhances the 
retention and application of these target 
skills and behaviors. The confidential 
learning environment away from one’s 
home institution makes it comfortable 
and effective to learn at CMS.
Programs vary in length, but a typical 
full-day program involves simulated 
clinical scenarios relevant to the learners’ 
domain, separated by debriefings that are 
supported by videotape of the scenarios. 
Didactic presentations orient the partici-
pants to the CMS learning model (based 
on the crisis resource management model 
adapted from aviation).

Additional	Programs
CMS also offers courses, in partner-
ship with the Harvard-MIT Division 
of Health Sciences and Technology, 
for medical educators who seek to de-
velop and maintain high-quality medical 
simulation programs within their own 
organizations. These include a three-
day workshop (Simulation as a Teaching 
Tool) and a week-long comprehensive 
workshop. CMS’s one-day Healthcare 
Adventure workshops for health care 
leaders and managers use simulation 
to create a novel team building model 
to improve group decision making, 
productivity, and overall performance 
while giving an experience in frontline 
patient care.
The highly realistic CMS environment is 
an excellent platform for the evaluation 
of human factors of medical devices and 
systems. CMS has strong engineering 
skills and assists companies in conducting 
controlled experiments in all phases of 
product development for a more effec-
tive and efficient product development 
process, including aspects of FDa product 
validation. n

The Center for Medical Simulation
by	Jeffrey	Cooper,	PhD

Harvard-affiliated Programs for Simulation-based Medical Training
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Harvard-affiliated Programs for Simulation-based Medical Training (continued)

For the most part, surgical education in 
the United States follows a preceptor 
model whereby the student, after four 
years of medical school, learns by “fol-
lowing” the teacher. Surgical residents are 
given graded responsibility over 5–7 years 
until they have learned surgical principles 
and mastered commonly performed 
operations. The Simulation and Skills 
Center (SaSC) at Beth Israel Deaconess 
Medical Center (BIDMC) was developed 
on the belief that the basic technical 
and cognitive skills may be taught and 
tested—beginning with medical stu-
dents—outside the operating room (OR) 
using models, computers, virtual reality, 
and teleconferencing technology.
For example, instead of teaching basic 
wound closure technique in the OR, basic 
suturing and knot tying can be taught 
on foam organs using hand held surgi-
cal instruments in a “classroom” setting. 
Principles of wound healing can be inte-
grated into learning objectives and, after 
skills are mastered, students can apply 
them in the OR more efficiently. The SaSC 
has taken this concept and applied it to 
standard, new, and emerging procedures 
in cardiac surgery, gastrointestinal surgery, 
gynecology, urology, and orthopedics. 
In addition to technical skills, the SaSC 
intends to help future and practicing 
surgeons master teamwork skills through 
scenarios played out in a mock intensive 
care unit and OR.
Integral to the SaSC’s success is the use of teleconferencing to 
link campuses at BIDMC, and plans to integrate Brigham and 
Women’s Hospital (BWH) and Massachusetts General Hospital 
(MGH) on a daily basis for the instruction of all Harvard medi-
cal students, residents, and physicians. Teleconferencing will 
include community hospitals providing continuing education 
and teleconsulting, as well as videoconferencing with any part 
of the world. This hands-on approach will revolutionize surgical 
education as we know it today.
In 2005, SaSC expanded its space and scope to all other clinical 
departments. Learners include respiratory therapists, nurses 
and other allied health providers. Focus broadened to simula-

Carl	J.	Shapiro	Simulation		
and	Skills	Center
Funding/Sponsors:	Carl	J.	Shapiro,	Center	for		

Education,	Center	for	Minimally	Invasive	Surgery,		

BIDMC,	Harvard	Medical	School,	Stryker	Endoscopy,	

United	States	Surgical,		METI	

established:	2003

Participants	to	date:	medical	students,	residents,		

nurses,	community	surgeons

Mission:	
n	Premier	simulation	and	skills	center	to	establish	

validated	training	curriculums	for	medical	students		

and	residents.

n	BIDMC	as	a	national	leader	in	the	education	and		

training	of	medical	students,	residents,	and	practicing	

physicians	in	minimal	access	surgery,	new	medical	

technology,	team	training,	crisis	management.

n	Assess	postgraduate	competency,	regional	continuing	

education	courses,	and	tele-proctoring	initiatives	

to	drive	the	safe	adoption	of	procedures	and	new	

technologies.

n	Promote	best	practices	and	patient	safety

Affiliation

Beth	Israel	Deaconsess	Medical	Center

Clinical Specialties

All

Contact

Daniel	B.	Jones,	MD,	FaCS	

Associate	Professor	

Harvard	Medical	School	

Chief,	Section	of	Minimally	Invasive	Surgery	

Department	of	Surgery	

Beth	Israel	Deaconess	Medical	Center	

Daniel_Jones@bidmc.harvard.edu	

617.667.5100

www.bidmc.harvard.edu/sasc

tion, crisis management, team training, 
and communication skills. Co-Directors 
are David Feinstein, MD (anesthesia) 
and Daniel Jones, MD, FaCS (surgery). 
Educational activities and training of 
educators are supported by the Shapiro 
Institute and the Rabkin Fellowship in 
Medical Education.

Medical	School	Students
Medical students at each level of training 
are introduced to relevant anatomy and 
patient care management while basic 
open, laparoscopic, and endoscopic skills 
are taught and practiced…and a culture of 
practicing in simulators prior to patient 
treatment is fostered. The initial success 
of the SaSC among a subset of Harvard 
Medical School (HMS) students supports 
making the experience readily available to 
all HMS students (if possible, to medical 
students throughout New England). In 
conjunction with their HMS curriculum; 
students from a variety of courses are 
currently using the SaSC:
Patient Doctor I
First year medicals students tour the lab 
and are briefly introduced to simulators.
Clinical Anatomy
Teleconferencing from an OR to the class-
room exposes medical students to General 
Surgery. A surgeon moderator from the 
classroom relays student questions to the 
expert surgeon in the OR.

Patient Doctor II
Second-year students are guided in skills acquisition. Basic 
concepts are introduced in combination with a digital video 
library and practice on simulators or virtual reality. One-on-
one instructors monitor and assess improvement. HMS students 
rotate at the skills lab eight hours per month.
Surgery Interest Group
Because students have less exposure to surgery than in the past, 
second-year HMS students have organized a surgery interest 
group. The SaSC video link to the OR allows students to watch 
cases in real time, broadening their experience and fostering 
greater interaction with the teaching surgeons.

Carl J. Shapiro Simulation and Skills Center, Beth Israel Deaconess Medical Center
by	Daniel	B.	Jones,	MD,	FaCS
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Resident Education and Training
Residents in general surgery, anesthe-
sia, gynecology, urology, and pediatric 
gastroenterology participate. Research 
has shown that intense skills lab train-
ing improves operative performance of 
trainees. General Surgery has set task 
performance criteria for promotion at 
each level of training. Emergency Medi-
cine and Orthopedics plan to integrate 
SaSC training.
General Surgery: Orientation Week
All surgical interns from BIDMC, MGH, 
and BWH rotate through the video train-
ers during Orientation Week prior to 
beginning clinical work.
BIDMC General Surgery Curriculum
Surgical residents at BIDMC attend SaSC 
every evening. The curriculum integrates 
lectures with hands-on skills. Interns 
obtain basic open skills using computer-
based tutorials and skin pad simulators. 
Training is customized to individual 
expertise. Senior residents focus on 
whole body procedures and complex 
tasks like intracorporal laparoscopic 
suturing. Residents rotate eight hours 
per month.

Future	Opportunities
n In 2006, the Simulation and Skills 

Center becomes the first regional 
Education Institute in North 
America accredited by the Ameri-
can College of Surgeons.

n The capacity to create a tele-link 
from anywhere to the SaSC hub and 
BIDMC endosuite operating rooms 
provides an opportunity to develop 
Harvard-wide surgical consultant 
services across the web.

n Develop and validate new educa-
tional models and simulators within 
the SaSC and serve as a foundation 
for technology transfer and grant 
support.

n As resident work hours decrease, 
skill-based simulators and simula-
tion training will ensure that resi-
dents have ample exposure during 
training. n

The Program to Enhance Relational 
and Communication Skills (PERCS) is 
designed to improve the communication 
skills and relational abilities of individu-
als who must discuss difficult news with 
pediatric patients and their families. The 
program’s core mission is to provide train-
ing to senior pediatric residents, fellows 
in critical care and emergency medicine, 
and nurses and other clinicians based in 
Children’s intensive care units. The pro-
gram was developed at Children’s Hospital 
Boston in partnership with the Education 
Development Center.
PERCS is a day-long workshop structured 
around case scenarios, with actors portray-
ing the patient and family members in 
situations that require the communication 
of bad news. In an interdisciplinary format, 
physicians, nurses, and other clinicians 
meet with the (simulated) patient or 
family members. The faculty and other 
participants observe the discussion via 
closed-circuit video. Following the discus-
sion, everyone convenes for a facilitated 
debriefing that encourages experiential 
learning and personal reflection. To complete the curriculum, faculty members give 
short lecture presentations on communication skills and the group watches and dis-
cusses videotapes in which patients and family members reflect on their experiences 
with clinicians around difficult conversations.
The program has also worked with the New England Organ Bank (NEOB) to offer a 
course to staff from NEOB and ICu clinicians from hospitals throughout New England. 
In the PERCS-NEOB program, actors portray the family members of a patient who is a 
prospective organ donor. The workshop focuses on team building between the NEOB 
and hospital staff and enhancing the ability of these clinicians to communicate with 
and counsel families around organ donation.
In 2005, the program began to offer a one-day workshop called PERCS-NICu, adapting 
the methodology for neonatologists and other clinicians from the NICus at Children’s, 
Beth Israel Deaconess Medical Center, Brigham and Women’s Hospital, and Mas-
sachusetts General Hospital. That curriculum focuses on the difficult conversations 
that attend the birth of a premature baby, from prenatal counseling to discussion of 
serious complications.
Also in 2005, PERCS initiated a curriculum focused on the disclosure of medical error 
and management of conflict (PERCS-MED), developed in collaboration with Dr. Lucian 
Leape and CRICO/RMF, to implement the principles for working with patients who 
have experienced a medical error. They are currently in the process of developing a 
train-the-trainer program, as well as a curriculum and web-based learning content, 
that will become an educational resource for all hospital clinicians. n

Program	to	enhance	Relational	and	
Communication	Skills
Funding/Sponsors:	Argosy	Foundation,	Children’s		

Hospital	Center	for	the	Critically	Ill	Child,	CRICO/RMF

established:	2002

Participants	to	date:	300

Mission:	To	improve	the	communication	skills	and		

relational	abilities	of	individuals	who	must	discuss		

difficult	news	with	pediatric	patients	and	their	families.

Affiliations

Children’s	Hospital	Boston	

Education	Development	Center,	Inc.	

Harvard	Medical	International

Additional Background

Children’s	Hospital	Boston	Trains	Clinicians	to		

Deliver	Bad	News	(Press	Release)	

http://www.childrenshospital.org/newsroom/Site1339/

mainpageS1339P1sublevel28.html	(last	accessed	5/1/06)

Contact

elaine	C.	Meyer,	RN,	PhD,	Program	Director	

elaine.meyer@childrens.harvard.edu

Robert	D.	Truog,	MD,	Principal	Investigator	

robert.truog@childrens.harvard.edu

David	M.	Browning,	MSW,	Director	of	Education	

DBrowning@edc.org

www.childrenshospital.org/percs

Program to Enhance Relational and Communication Skills
by	Robert	D.	Truog,	MD;	elaine	Meyer,	RN,	PhD;	and	David	M.	Browning,	MSW,	BCD
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Harvard-affiliated Programs for Simulation-based Medical Training (continued)

Knight	Nursing	Center	for	Clinical	and	
Professional	Development
Funding/Sponsor:	Jeanette	Ives	Erickson,	RN,	MS,		

Senior	Vice	President	for	Patient	Care	and	Chief	Nurse

established:	2004

Participants	to	date:	639

Mission:	To	provide	clinicians	with	opportunities	to	

acquire	knowledge	and	skills	in	a	risk	free,	experiential	

learning	environment	in	order	to	improve	the	quality	of	

care	and	promote	safety	for	the	patient	and	clinician.	

Simulation	will	occur	in	concert	with	other	teaching/

learning	modalities	to	enhance	the	delivery	of	safe,		

efficient,	competent,	patient	and	family	focused	care.

Affiliation

Massachusetts	General	Hospital

Expertise

Brian	M.	French,	RN,	MS,	BC,	Professional	Development	

and	Education	Manager

Beth	Nagle,	RN,	MSN,	Clinical	Nurse	Specialist

Jeanne	McHale,	RN,	MSN,	Clinical	Nurse	Specialist

Gail	Alexander,	RN,	BSN,	Clinical	Educator

Contact

Jeanne	McHale	

jmchale@partners.org

Beth	Nagle	

bnagle@partners.org.

www.massgeneral.org/pcs/CCPD/cpd_sum.asp

The Knight Nursing Center’s simulation team has been providing educational 
programming for Massachusetts General Hospital (MGH) employees since 2004. 
Clinical nurse specialists and educators from the Knight Nursing Center partnered 
with:
n clinical nurse specialists from a variety of patient care settings;
n physicians from psychiatry, medicine, and neurology; and
n staff from social work, chaplaincy, respiratory therapy, and addictions

to design and implement the currently offered programs. Each program addresses 
the overall themes of leadership, communication, teamwork, decision-making, and 
application of clinical knowledge and skills. A faculty-guided debriefing session 
follows each scenario. Programs vary in length from one to eight hours; some 
simulation scenarios are combined with didactic content.

Programs	Offered
Simulated Bedside Emergencies for the New Nurse is designed to enhance the per-
formance of the novice nurse when caring for patients who experience a medical 
emergency.
Code Blue: Simulated Cardiac Arrest for the Experienced Nurse introduces the concepts 
of crisis resource management during simulated cardiac arrest.
Interdisciplinary Simulation: Assessment and Management of a Patient with a Change 
in Mental Status fosters team communication and enhances the ability of physicians 
and nurses to identify, assess, diagnose, and treat patients who experience an acute 
change in mental status.
Interdisciplinary Code Team Training includes participants from medicine, nursing, 
anesthesia, respiratory therapy, and pharmacy. The course introduces principles of 
critical event management and focuses on optimizing care for patients in cardiac 
arrest.
New Graduate Critical Care Nurse offerings integrate simulation into the curriculum 
of the existing internship program for new graduate nurses in critical care. Scenarios 
are linked with lecture content and provide the opportunity to develop assessment, 
critical thinking, and communication and teamwork skills.
Additionally, a few select programs have been offered to address emerging orga-
nizational needs including a large influx of new graduate nurses on two general 
medical units and the opening of a new trauma observation unit at MGH.
Currently in development are programs that will address the educational needs 
of staff caring for the critically ill adult and the pediatric populations at MGH. In 
anticipation of simulation program growth, faculty have been recruited. Interested 
staff attended a faculty development course and are currently participating in exist-
ing simulation programs to build their skills and expertise. n

The Simulation Program at MGH’s Knight Nursing Center  
for Clinical and Professional Development
by	Brian	French,	RN,	MS
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The Children’s Hospital Boston Simula-
tor Program was developed in 2002 by 
the chief of the Division of Critical Care 
Medicine (with support from the hospital 
president and its chief of anesthesia) as an 
extension of Children’s medical-surgical 
intensive care unit (MSICu) in collabora-
tion with the Center for Medical Simula-
tion (see Page 3), to enhance patient safety 
and professional development. 
The program operates out of a dual-pur-
pose simulation laboratory and procedure 
room with an adjacent control room 
and conference room located within the 
MSICu. The location allows for a sig-
nificant increase in repetitive, sequential 
skill development for clinicians with 
minimal interruption to their daily work 
routines. The laboratory is outfitted with 
gas outlets, medical equipment, a lung 
simulator; and several patient simulators, 
including an infant, child, and adult—the 
tools to expose trainees to a wide range 
of clinical scenarios from neonatology 
to adolescence. Closed-circuit television 
links the simulated patient room to a 
conference room where didactic lectures 
and (video-based) debriefing sessions oc-
cur. Under the direction of nursing staff 
development, a second simulation suite 
will be used to train new graduates in pe-
diatric nursing. In addition to educational 
programs conducted in the simulation 
suite, simulation-based training is also 
brought to actual clinical environments 
throughout the hospital (via mobile 
simulation equipment). 
Under co-directors from physician and 
nursing leadership; an associate director: 
a physician and Macy scholar; and a co-
ordinator with a masters degree in educa-
tion, the Simulator Program operates as a 
post-graduate university for trainees from 
multiple disciplines and departments. The 
simulation-enhanced courses fall within 
four main categories: 

Children’s	Hospital	Simulator	Program
Funding/Sponsor:	Children’s	Hospital	Boston		

Department	of	Anesthesia,	Center	for	the	Critically	Ill	Child

established:	2002

Participants	to	date:	1,500	encounters	per	year

Mission:	Further	enhance	patient	safety,	and	promote	

professional	development,	by	utilizing	the	effective-

ness	of	simulator	technology	in	staff	development,	

comptency-based	training,	crisis	resource	management	

training,	and	policy	implementation.

Affiliations

Children’s	Hospital	Boston	

Center	for	Medical	Simulation

Clinical Specialties

Anesthesiology

Cardiovascular	Program	

(fellows,	nurses)

Critical	Care	Nursing

Critical	Care	Medicine	

(fellows)

Emergency	Medicine	

(fellows,	nurses)

General	Pediatrics	

(residents)

Medicine	Patient	Services	

(nurses)

Respiratory	Care		

(respiratory	therapists,	

ECMO	specialist)

Surgical	Programs	

(nurses,	residents)

Transport	Medicine	

(nurses,	paramedics)

Trauma	Program		

(surgery	fellows)

Programs

Staff	Development	

Competency-based	Training	

Crisis	Resource	Management	(CRM)	

Policy	Implemenation	

Additional Background

Weinstock	PH	et	al.	Toward	a	new	paradigm	in	hospital-

based	pediatric	education:	the	development	of	an	onsite	

simulator	program.	Pediatric	Critical	Care	Medicine.	2005	

Nov;6(6):635-41

Contact

Liana	Kappus,	Med		

Program	Coordinator	

liana.kappus@childrens.harvard.edu

Peter	Weinstock,	MD,	PhD		

Associate	Director,	Simulator	Program

Jeffrey	Burns,	MD,	MPH		

Chief,	Division	of	Critical	Care	Medicine		

Director,	Simulator	Program

617.355.9761

www.childrenshospital.org/simulator

n professional staff development, 
n competency-based training, 
n crisis resource management  

training, and 
n institutional policy implementation.

More than 25 component programs, 
ranging from hour-long to full-day 
courses, have been created. Courses 
to enhance staff development include 
orientation for critical care nurses, ori-
entation for rotating surgical residents, 
and preceptor training for respiratory 
therapists. Competency-based training 
courses have been created for physi-
cians, nurses, and respiratory therapists. 
Novel approaches to address Accredi-
tation Council for Graduate Medical 
Education requirements for resident 
trainees have been explored. Crisis Re-
source Management courses have been 
developed for multidisciplinary teams 
focusing on teamwork, error preven-
tion, and communication. Efforts have 
been made to embed cases presented in 
morbidity and mortality rounds within 
these courses. The Simulator Program 
has also been instrumental for educating 
clinicians on institutional policies, in-
cluding parent presence during invasive 
procedures and resuscitation.
Curricula for each program are developed 
by the Coordinator and identified de-
partmental clinician-educators who are 
content experts. In order to ensure the 
quality of each program, all facilitators 
are required to attend instructor courses 
at the Center for Medical Simulation.
The Simulator Program hopes to fur-
ther address the unmet training needs 
of additional populations of trainees, 
including clinicians from the NICu, 
Cardiac Catheterization Laboratory, 
Post-Anesthesia Care Unit, and OR—in 
addition to clinicians from non-critical 
care groups. n

Children’s Hospital Boston Simulator Program
by	Liana	Kappus,	Med;	Peter	Weinstock,	MD,	PhD;	and	Jeffrey	Burns,	MD,	MPH
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The	gilbert	Program	in	Medical	Simulation	at	Harvard	Medical	School
Funding	Source:	The	Gilbert	Family	Foundation	and	Harvard	Medical	School;	specific	project	work	also	supported	with	funds	from	the	Harvard	University	Office	of	the	Provost,		

Donald	W.	Reynolds	Foundation,	Josiah	Macy	Jr.,	Foundation,	and	the	Agency	for	Healthcare	Quality	and	Research	(AHRQ)	

established:	2001	as	the	MEC	Program	in	Medical	Simulation;	renamed	in	2003	with	support	from	the	Gilbert	Family	Foundation

Participants	to	date:	3,000+	student	visits:	Harvard	Medical	School	(HMS),	Harvard-MIT	Division	of	Health	Sciences	and	Technology	(HST),	and	Harvard	dental	students;		

also	offering	college,	high-school,	and	grade	school	programs

Mission:	To	“bring	to	life”	good	teaching	cases	for	medical	students	at	all	levels,	using	high-fidelity	patient	simulation	to	foster	experiential	learning	in	a	safe	environment.

Affiliations

Center	for	Integration	of	Medicine		

			and	Innovative	Technology	(CIMIT)	

Center	for	Medical	Simulation

Council	for	Harvard	Medicine	

Harvard-affiliated	Teaching	Hospitals	(all)	

Harvard	Macy	Institute	

Harvard	Medical	International	

Harvard	Medical	School	

Harvard-MIT	Division	of	Health	Sciences	

and	Technology

Harvard	University	Office	of	the	Provost	

Institute	for	Medical	Simulation

Medical Specialties

Anatomy/Histology	and	Pathology	

Anesthesia	and	Critical	Care	

Emergency	Medicine

Geriatrics	

Internal	Medicine	

Neuroscience	and	Human	Behavior

Pharmacology	

Physiology	and	Pathophysiology

Surgery	and	Trauma	

Women’s	and	Children’s	Health

Programs/Audiences

HMS	year	1	

Introduction	to	the	Professions	

The	Human	Body	

Integrated	Human	Physiology	

Principles	of	Pharmacology

HST	year	1	

Cardiovascular	Pathophysiology		

	 (alternative	to	mammalian	lab)

HMS	year	2	

Patient-Doctor	II	

Human	Nervous	System	and	Behavior	

(ICON)	

Human	Systems	

Beyond	Shadowing:	Integrating	Science		

	 into	Clinical	Medicine

HST	year	2	

Introduction	to	Clinical	Medicine

HMS	year	3	

Transition	to	Wards		

	 (including	basic/advanced	life	support)	

Patient-Doctor	III	

Core	Medicine	Clerkship	(BWH)	

Core	Clerkship	in	Surgery	(BIDMC)	

Principle	Clinical	Experience		

	 (Cambridge	Integrated	Clerkship)

HMS	year	4	

Emergency	Medicine	

Independent	Study

Other	Programs

Education	On-Demand:	A	Simulator-

Based	Medical	Education	Service	

Fellowship	Program	in		

Medical	Simulation

Harvard	Summer	Premedical	Institute	

International	Visitors	Program

Resident	as	Teacher	Program/Simulator	

Elective	Rotation

Additional Background

Gordon	JA,	Oriol	NE,	Cooper	JB.	Bringing	good	teaching	cases	“to	life”:	a	simulator-based	medical	education	service.	Academic	Medicine.	2004;79:23-27.

Gourley	L.	Patient	simulator	goes	to	the	head	of	the	class.	Focus:	News	from	Harvard	Medical,	Dental,	and	Public	Health	Schools,	Dec.	3,	2004	(http://focus.hms.harvard.edu/2004/Dec3_

2004/forum.html).

McMahon	GT	et	al.	Development	of	a	simulator-based	curriculum	to	promote	comparative	and	reflective	analysis	in	an	internal	medicine	clerkship.	Academic	Medicine.	2005:	80:84-9.

Groopman	J.	A	model	patient:	how	simulators	are	changing	the	way	doctors	are	trained.	The	New	Yorker.	May	2,	2005;	48-54.

Gordon	JA,	Brown	DF,	Armstrong	EG.	Can	a	simulated	critical	care	encounter	accelerate	basic	science	learning	among	preclinical	medical	students?	A	pilot	study.		

Simulation	in	Healthcare:	Journal	of	the	Society	for	Simulation	in	Healthcare.	2006;	1:13-17.

Contact

James	a.	gordon,	MD,	MPa	

Director,	Gilbert	Program	in	Medical	Simulation,	Harvard	Medical	School;	Assistant	Professor	of	Medicine,	Department	of	Emergency	Medicine,	Massachusetts	General	Hospital	

jgordon3@partners.org		

617-726-7622

Nancy	e.	Oriol,	MD	

Chair	of	the	Executive	Committee,	Gilbert	Program	in	Medical	Simulation;	Dean	of	Students,	Harvard	Medical	School;	Associate	Professor	of	Anesthesia,	Department	of	Anesthesia,		

Beth	Israel	Deaconess	Medical	Center	

nancy_oriol@hms.harvard.edu		

617-432-1570

www.harvardmedsim.org	

www.HMSGilbert.com

The G. S. Beckwith Gilbert and Katharine S. Gilbert Medical Education Program  
in Medical Simulation at Harvard Medical School
by	James	a.	gordon,	MD,	MPa,	and	Nancy	e.	Oriol,	MD

Harvard-affiliated Programs for Simulation-based Medical Training (continued)
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The Gilbert Program in Medical Simula-
tion is a resource for students and faculty 
across Harvard Medical School (HMS), 
designed to bridge basic and clinical 
science through an integrated learn-
ing environment. The Gilbert Program 
concentrates on both humanistic and 
scientific aspects of health care, fostering 
critical thought about the entire patient-
doctor relationship. The animation of 
HMS case studies and curricular material 
provides safe experiential learning across 
all four years of medical school.
Beginning in 2001 with one simula-
tor, the Gilbert Program now operates 
five teaching labs in the heart of the 
Tosteson Medical Education Center, 
each equipped with a “talking” patient 
simulator (METI, Inc.), a conference 
table with whiteboard, and a web-
enabled plasma display. This unified 
learning environment allows seamless 
integration of traditional teaching with 
information technology at the patient 
bedside. The labs—open to all students 
and faculty—are extensively used for 
individual and group sessions throughout 
the curriculum (approximately 1,500 
student visits for 2005–2006).
In addition to its medical student mis-
sion, the Gilbert Program works with 
students from area public schools and 
colleges to engender medical literacy and 
inspire the next generation of medical 
scientists. Program staff have collaborat-
ed on federally-funded studies of patient 
safety, partnered with NaSa on medical 
protocols for space-flight, and worked 
to establish the Institute for Medical 
Simulation at the Center for Medical 
Simulation in Cambridge. n

The Emergency Department (ED) based 
MaSTER Training Lab at Massachusetts 
General Hospital (MGH) concentrates 
on individualized performance assess-
ment using a single, high-fidelity pa-
tient simulator (METI, Inc.) and a digital 
recording system. Residents and faculty 
from Emergency Medicine and Internal 
Medicine have piloted an evaluation 
and feedback process according to  
the Accreditation Council for Gradu-
ate Medical Education guidelines for 
physician-trainees. Residents navigate 
four standardized critical case scenarios 
over the course of an hour and receive 
direct faculty evaluation and feedback 
using a validated assessment tool.
In addition to evaluation and feedback 
exercises, the MaSTER Training Lab is 
used by senior Emergency Medicine 
residents to instruct medical students 
and other trainees rotating through the 
ED. The lab is also used for Emergency 
Medicine resident report, code training 
for MGH ICu teams (adult and pediatric), 
and in-service/aCLS training for nurses, 
physicians, and support staff. New this 
year, Harvard Medical School students 
participating in the MGH-based Prin-
cipal Clinical Experience will use the 
lab as a resource during their clinical 
clerkship training. n

MaSTeR	Training	Lab	in	the	MgH		
Department	of	emergency	Medicine
Funding	Source:	Department	of	Emergency	Medicine,	

Massachusetts	General	Hospital	

established:	2004

Participants	to	date:	>100	residents,	students,		

nurses,	medics

Mission:	To	provide	a	safe	platform	for	training	in	

emergency	and	critical	care	medicine,	using	high-fidelity	

patient	simulation	to	assess	bedside	performance	and	

ensure	clinical	competencies.

Institutional Affiliations

Center	for	Medical	Simulation	

Harvard	Medical	School	

Massachusetts	General	Hospital	

Partners	Health	Care

Clinical Specialties

Emergency	Medicine

Intensive	Care	Medicine/

Anesthesia

Internal	Medicine

Pediatric	Critical	Care

Surgery/Trauma

Other Programs/Audiences

Advanced	Cardiac	Life	Support	(ACLS)

Community	Outreach		

(grade	school	and	high	school	demos)

ED	orientation	and	in-service	training

Emergency	Medical	Services	(EMS)

ICU	“code”	team	training	(adult	and	pediatric)

Resident	as	Teacher	program

Resident	Report/Morbidity	&	Mortality	case	conferences

Trauma	team	training	

Additional Background

Gordon	JA	et	al.	Assessment	of	a	clinical	performance	

evaluation	tool	for	use	in	a	simulator-based	testing	

environment:	a	pilot	study.	Academic	Medicine.	2003;	

78:	S45-47.

Slack	C.	All	too	human.	Proto	[MGH/Time	Inc.	magazine].	

Fall	2005,	inaugural	issue:15-19.

Contact

James	a.	gordon,	MD,	MPa	

Department	of	Emergency	Medicine	

Massachusetts	General	Hospital	

jgordon3@partners.org	

617.726.7622

www.massgeneral.org/ed/

MGH-Affiliated Simulation Training  
in Emergency Resuscitation (MASTER)
by	James	a.	gordon,	MD,	MPa
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Harvard-affiliated Programs for Simulation-based Medical Training (continued)

At the Simulation, Training, Research, 
and Technology Utilization System 
(STRaTuS) Center for Medical Simula-
tion at Brigham and Women’s Hospital 
(BWH), team training is combined with 
content education to provide a robust 
experience. STRaTuS also focuses on pro-
moting research in medical simulation, 
as well as utilizing the simulated envi-
ronment to assess new clinical practices 
and devices. STRaTuS evolved out of an 
exchange of ideas between BWH Chief 
of Emergency Medicine, Dr. Ron Walls, 
and Dr. Charles Pozner, BWH Director of 
Emergency Medical Service, who were 
convinced that bringing simulation into 
the hospital would generate involvement 
from a wide assortment of providers.
Traditionally, emergency medicine 
residents gathered weekly for didactic 
lectures on emergency medicine related 
topics. Residents commonly sat through 
five-hour sessions of case-based and slide 
presentations. Today, STRaTuS offers 
full integration of simulation into the 
emergency medicine curriculum via three 
modes of simulation: micro simulation, 
where providers can practice cognitive 
aspects of patient care with embed-
ded software for patient presentations; 
…task training, for learning/practicing 
procedures, …and a full-scale, high-fi-
delity human simulation lab, to put the 
cognitive and psychomotor training 
together with team training and behav-
ioral components. The technology allows 
the instructor to create real-time case 
scenarios that are applicable to a wide 
variety of clinical disciplines.
Now, rather than sitting through one 
slide presentation after another, residents 
must work through the problems in small 

STRaTUS	Center	for	Medical	Simulation
Funding/Sponsor:	Asmund	S.	Laerdal	Foundation

established:	2004

Participants	to	date:	>3,000

Mission:	Provide	simulation-based	training	to	clinicians	

from	a	broad	array	of	specialties,	disciplines,	and	levels	

of	training.

Affiliation

Brigham	and	Women’s	Hospital

Clinical Specialties

Anesthesia

Critical	Care	

Dentistry

Emergency	Medicine

EMS

Medicine

Nephrology

Neurology

Nursing

Obstetrics/Gynecology

Radiology

Respiratory	Therapy

Skilled	Nursing		

Facility	Providers

Surgery

Programs Offered

Basic	and	Advanced	Airway	Management

Central	Venous	Access

Code	Team	Training

Common	Emergencies	in	the	Skilled	Nursing	Facility

Critical	Cases	in	EMS

Designing	a	Simulation	Center

Developing	a	Simulation	Curriculum

Fiberoptics-assisted	Intubation

Management	of	Anaphylaxis

Management	of	Contrast	Reactions

Trauma	Team	Training	

Additional Background

Brigham	and	Women’s	Hospital	Launches	the	STRATUS	

Patient	Simulation	Center.	Global	Health	Update,	Spring	

2004.	International	Program	of	Partners	HealthCare	

System,	Inc.	

www.partners.org/international/internl_media/	

globhealthupdate_spring04.htm	(last	accessed	5/1/06)

EMS	and	Medical	Simulation	

Presentation	by	Charles	N.	Pozner,	MD	to	National	Col-

legiate	EMS	Foundation	February	25,	2006	

www.ncemsf.org/conf2006/presentations/pozner	

%20-%20simulation.pdf	(last	accessed	4/1/06)

Contact

Charles	Pozner,	MD	

Medical	Director,	Department	of	Emergency	Medicine	

Brigham	and	Women’s	Hospital	

cpozner@partners.org

http://stratus.partners.org

groups, followed by faculty debriefings. 
This active engagement of residents has 
been overwhelmingly accepted by both 
residents and faculty. Perhaps the most 
significant improvement opportuni-
ties—communication and coordination 
among providers—coincide with some 
of the biggest problems identified in 
medical malpractice claims.
STRaTuS operates two full-scale com-
puter-controlled patient simulation 
systems, a 17-station interactive computer 
simulation lab, and an advanced skills 
laboratory in which students may learn 
invasive or high-risk procedures without 
any potential for injury to a patient. 
Each choice made by the instructor or 
the student is digitally recorded. The 
treatment provided by the student causes 
the simulated patient to improve or 
deteriorate, just as would happen in real 
life. Post-session debriefing helps stu-
dents identify potentially serious errors, 
communications breakdowns, missed or 
ignored symptoms, incorrect diagnoses, 
and inappropriate treatments.
Though housed in the Department of 
Emergency Medicine, STRaTuS is avail-
able for use by all hospital departments 
as well as groups from other institu-
tions and services. Courses developed 
and presented to participants at BWH 
include: code team training, trauma 
team training, management of contrast 
reactions for the Department of Radiol-
ogy, Crisis Resource Management for 
the Cardio-Thoracic Surgery Depart-
ment, basic airway management for the 
Department of Medicine, and central 
venous access training for members of 
the Departments of Surgery, Anesthesia, 
and Medicine. n

STRATUS Center for Medical Simulation
by	Charles	Pozner,	MD
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The Sim Group at MGH-CIMIT (Center 
for the Integration of Medicine and In-
novative Technology) is a unique resource, 
pursuing multi-disciplinary research and 
creating prototypes of advanced learning 
systems to expand the scope of medical 
simulation beyond existing systems. The 
Sim Group does not conduct training 
exercises at its Cambridge facility. Rather, 
the Sim Group relies on systems testing at 
collaborating sites to provide feedback for 
further design refinements that enable it 
to create pre-commercial prototypes that 
can be licensed to simulation manufac-
turers. The research structure allows Sim 
Group staff to serve as independent sci-
entists, with maximal freedom to pursue 
innovative simulation systems for both 
military and civilian use.
The Sim Group comprises 12 investigators 
with expertise in advanced applied math-
ematics, physics, mechanical engineer-
ing, biomedical engineering, computer 
science, industrial design, multi-media 
production, and medicine. Research 
topics are chosen by evaluating clinical 
needs and existing training methods. 
Focus areas can arise within the Group 
or from outside experts’ suggestions about 
unmet simulation opportunities. After 
evaluating the scope of the problem to be 
solved, teams are formed that will address 
specific aspects of the new system from 
an integrated educational curriculum to 
system integration, user interfaces, per-
formance measurement, and ergonomic 
aspects of the eventual system. Prototypes 
are created in the Sim Group laboratory 
and then alpha tested in conjunction 
with experts who will eventually use the 
devices. Refinements are made to the 
initial design and beta tested. All intel-
lectual property is protected by MGH and 
is available for licensing.
Several members of the Sim Group first 
collaborated on interventional cardiology 
training and developed VIST, a physics-
based system that has been used to train 

The	Simulation	group:	MgH-CIMIT
Funding/Sponsor:	United	States	Department	of	Defense

established:	1998

Participants	to	date:	10,000

Mission:	The	Sim	Group	seeks	to	discover	innovative	

enabling	solutions	and	to	create	intuitive,	natural	learn-

ing	systems,	so	that	health	care	providers	can	extend	and	
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more than 10,000 physicians worldwide. 
A physics-based system responds to 
inputs as a real patient would. Thus, 
different physicians can perform a pro-
cedure in different ways and still arrive 
at successful results. In 2004, the FDa 
required that all physicians who wish to 
purchase a new medical device for pre-
venting stroke must train to proficiency 
with the device on the VIST system prior 
to treating patients.
Other projects that have been developed 
within the Sim Group include:
n a chest trauma training system  

(VIRGIL),1

n a smallpox inoculation training 
system (SITu),2

n a surgical skills training system 
(CELTS),3 and

n a new endovascular training  
system (EVE).4

Most recently, the Group has been devel-
oping a full body self-contained trauma 
simulation system for both military and 
civilian use.
In 2003, members of the Sim Group 
began an effort to raise federal sup-
port for simulation development and 
implementation. n

Notes
1 The VIRGIL™ system combines the use of a realistic 

mannequin with a PC-based graphical interface that 
tracks the internal position of chest darts and chest tubes 
during training exercises. VIRGIL™ provides realistic force 
feedback during the skin incision, dissection through 
intercostal muscle and pleura, and subsequent placement 
of a 36Fr chest tube.

2 SITU offers a hands-on training system that allows the 
user to practice smallpox vaccinations using the exact 
supplies they will find in real-world settings. The arm 
form gives realistic feedback when jabbed with a bifur-
cated needle. Petechia forms as blood appears at the 
inoculation site indicating a good ‘take’.

3 CELTS utilizes a five degree-of-freedom device and a 
software platform capable of 1) tracking the motion of 
two laparoscopic instruments 2) real time information 
processing and feedback provision.

4 EVE will allow physicians to learn catheter-based intra-
cranial interventions for the treatment of stroke, carotid 
disease, and hemorrhage control.

The Simulation Group at MGH-CIMIT
by	Steven	Dawson,	MD
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What Is Simulation-based Training?

by	eduardo	Salas,	Ph.D.;	Katherine	a.	Wilson;	C.	Shawn	Burke,	Ph.D.;	Heather	a.	Priest

Simulation-based training provides 
opportunities for trainees to develop 
requisite competencies through practice 

in a simulated environment that is representa-
tive of actual operational conditions; trainees 
receive feedback related to specific events 
that occur during training.1 There is a wide 
array of simulation types that can be used to 
train teams (for example, Medical Emergency 
Teams) in health care.2–3 Simulations can 
range from low-fidelity role playing exercises 
(for example, an event/scenario is reenacted) 
to part task trainers (for example, training 
of endotracheal intubators) to high fidelity 
full-motion simulations (for example, trainees 
conduct a realistic surgical procedure including 
prebrief, task completion, and debrief ).
Figure 1 presents the key components or 
cycle of simulation-based training.4 Seven 
interrelated and critical stages make simula-
tion-based training work. The cycle begins with determining 
the skills held by trainees and their previous performance data 
(circle 1). This assessment shapes the next step. Step 2 concen-
trates on identifying the tasks and competencies that will be 
the focus of training (circle 2). Once these are determined, 
training objectives (that is, learning outcomes) are specified 
(circle 3). Training objectives can be either task-specific (for 
example, trainees will demonstrate their ability during open-
heart surgery) or task generic (for example, trainees will make 
better decisions in the operating room). Steps 2 and 3 can be 
accomplished by various task analysis techniques (for example, 
cognitive task analysis; team task analysis).5 –6

The outcomes of steps 2 and 3 serve to drive step 4 with the 
development of appropriate scenarios (that is, “trigger” events/
exercises, based on critical incidents data) to be embedded 
into the training (circle 4). Scenarios must be designed and 
scripted to ensure that the requisite competencies are elicited 
during the simulation. We submit that in simulation-based 
training, the “scenario is the curriculum.” The scenario creates 
the environment on which the trainee is guided, informed, 
diagnosed, and provided feedback on expected learning 
outcomes. Therefore, the scenario (and the “trigger” events) 
serves as a critical component (not the only one) in the cycle. 
It must be designed with learning outcomes in mind and with 
creating opportunities for performance measurement. So in 
step 5, performance measures and standards are developed to 
diagnose if the trained competencies are learned and applied 
appropriately. Performance measures should be designed such 

that they are able to collect data pertaining to both outcomes 
(for example, did the physician complete the surgery?) and 
processes (for example, did the physician make the diagnosis 
correctly?). During the next step (circle 6), actual performance 
data are collected and compared against the standards previ-
ously stated. Performance data can be collected in a simulated 
or real-world environment. The performance data form the 
basis for providing feedback to trainees (circle 7). Finally, the 
information gathered on trainee performance (for example, 
skill inventory, performance history) must build on previous 
training programs (circle 1) to modify future training programs. 
Taken together, these stages create the ingredients for effective 
simulation-based training. n

Reprinted from Salas E et al. Using Simulation-Based Training to  
Improve Patient Safety: What Does It Take? Joint Commission Journal 
on Quality and Patient Safety. 2005; 31(7):363–71. By permission of 
the author.
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Figure 1

Seven	interrelated	and	critical	stages	make	simulation-based	training	work.

Adapted from Oser RL, et al. Enhancing human performance in technology-rich environments: Guidelines for scenario-
based training. In: Salas E. (ed.): Human/Technology Interaction in Complex Systems, vol. 9. Greenwich, CT: JAI Press, 
1999, pp. 175–202
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Ill-prepared	for	Contingences
A 5�-year-old female underwent a right total knee replacement which required four subsequent revision surgeries for recurrent dislocations. 
The patient has persistent patella problems and weakness of her right leg.

by	Maureen	Hearn,	RN,	BSN	

Maureen Hearn is a Coding Specialist for CRICO/RMF

Key Lessons
n Training that prepares clinicians for handling unforeseen circumstances helps minimize the risk of causing harm by “making do.”

n Residents and attendings need to know when intervention is called for to prevent patient harm, and how to handle it.

n Disclosing surgical complications to the patient can lead to informed decision making and prevent loss of trust.

Clinical Sequence
An obese 53-year-old female underwent total right knee replace-
ment. Because of her size and arthritis, her bones were more 
dense than normal. The orthopedic resident encountered more 
resistance than usual as he cut a notch in the femur. The saw 
vibrated excessively, and he accidentally severed the patient’s 
posterior cruciate ligament and removed too much bone from 
the femur. The largest available implant available in the OR was 
used, though a larger one would have fit better.

No explanation was given to the patient or her husband as to 
why the surgery took longer than expected or that unexpected 
complications had been encountered. In the operative note, the 
attending surgeon documented that the patient had no function-
ing posterior cruciate ligament, but did not state the reason.

One month post-op, the patient’s knee dislocated because the 
implant was malaligned. For a revision surgery, the orthopedist 
used a larger implant to try to stabilize the knee and prevent 
dislocation. Postoperatively the patient had moderate laxity of 
her ligaments and the knee was unstable. The patient proceeded 
with physical therapy.

One year later, the patient had her left knee replaced by the same 
orthopedic surgeon, but on the third day post-op, the patient’s 
right knee dislocated again. A second revision, with a still larger 
implant, was done to attempt to stabilize the right knee.

The patient did well for about two years, then experienced 
another dislocation of her right knee. Because her surgeon was 
traveling abroad, she was seen by a different orthopedic surgeon. 
This surgeon showed the patient on X-ray that too much bone 
had been removed in the original surgery. He explained that 
this caused her ligaments not to function properly, leading to 
the dislocations. A new total replacement of the right knee was 
successful; however, the patient has constant pain, is unable to 
climb stairs, and cannot stand for long periods. The likelihood is 
that she will need to have her right knee fused in the future. 

Allegation
The patient filed suit against the attending surgeon alleging 
negligent supervision, leading to negligent removal of too much 
bone and severing of the posterior cruciate ligament.

Disposition
Following two unsupportive expert reviews, the case against the 
surgeon was settled in the high range (>$500,000).

Analysis
�. Given the patient’s size and arthritic condition, the resident was not 

prepared for sawing against the patient’s bone density.
Better pre-op preparation might have helped the surgeons anticipate and 
accommodate for the saw vibrations.

2. Pre-op templates were not obtained to ensure that the appropriate size 
implant was available at the time of surgery. The use of an implant that was 
too small contributed to the dislocations that required several subsequent 
surgeries. These surgeries, in turn, led to stretching of the ligaments that 
resulted in laxity and continued joint instability.
Proper planning can help ensure the OR is adequately stocked for the 
specific needs of a given procedure.

�. During the procedure, the surgeon was aware that the resident experienced 
extreme vibration when the saw was used on dense bone, but did not 
take over.
In settings where resident staff perform most of a procedure, the at-
tending surgeon must be prepared to recognize when a patient’s risk of 
being harmed outweighs the value of allowing a resident to learn and 
gain experience.

4. The patient expected her new knee to function (and did not expect in-
traoperative injuries) because she understood a competent surgeon was 
doing the procedure. Both the density of her bones and the necessary 
implant size were predictable.
Patients rightfully expect that any known atypical aspects of their condi-
tion or treatment will be understood and addressed by the clinicians to 
whom they entrust their care.

5. The attending surgeon dictated an operative note that mentioned a non-
functioning posterior cruciate ligament without referring to the fact that 
it was severed during the procedure. Later on, this omission was perceived 
as an attempt to hide the mishap.
All significant clinical events in the course of rendering and document-
ing care need to be included to avoid misunderstandings and to inform 
patients and subsequent providers.

6. The patient based her decisions to have the same surgeon do the revi-
sions and replace her left knee based on her belief that her initial right 
knee surgery was appropriate and successful. Being informed of the 
surgical errors by a subsequent provider was key to this patient initiating 
a lawsuit.
Openness about errors or unexpected outcomes in real time can reinforce 
trust, bolster the physician-patient relationship, impact future decision 
making, and diffuse allegations of a cover-up.
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