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S
imulation training has long been used
throughout industry, the armed forces, and
the space exploration effort to shape per-
formance. The use of full-body simulation
education and training of healthcare profes-

sionals has experienced exponential growth. Following
a review of the literature, there was a conspicuous
absence of systematic study regarding the authenticity
of the simulation experience except for “participant
perception” assessments that are highly prone to bias. 

For the past 2 years our university has offered a
course centered solely on crisis resource management
(CRM) and factors involved in human error. The pur-
pose of this study was to assess the authenticity of the
experience, customary in creating simulated experi-
ences for CRM course participants.

Methods
Following permission from the local Committee for
the Protection of Human Subjects, 3 independent
reviewers examined 42 videotapes of senior level
nurse anesthesia student performances during CRM
events. These events were staged for subjects by sim-
ulation faculty in the Virginia Commonwealth Uni-
versity, Department of Nurse Anesthesia’s Center for
Research in Human Simulation. This full-scale, high
fidelity simulation center includes 2 full-body patient
mannequins, a completely operational surgical table
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(bed), a state-of-the-art anesthesia delivery system, a
full array of standard patient monitoring instrumenta-
tion, delivery systems for intravenous fluids and
drugs, concealed electronics, and actors playing the
roles of various operating room team members (sur-
geon, scrub technologist, nurses, etc). A one-way mir-
ror facilitated real-time observation of participants,
while audiovisual recording technologies facilitated
observation and audio-videotaping of participants
from multiple perspectives. 

The 42 subjects were videotaped over a 2-year
period as participants in this CRM required course of
study. Designed in concert with principles described
by Gaba et al, the CRM course was incorporated to
allow learners to apply crisis management techniques
in real-world settings.1 Each subject was exposed to a
short (20-30 minutes) but intense simulated crisis sit-
uation. Some of these crisis events included: fire in
the operating room, cardiac arrest, malignant hyper-
thermia, and the difficult airway. In their role as pri-
mary anesthetist, subjects had to employ crisis man-
agement techniques to address the clinical problem at
hand. Following the event, all participants of the team
were allowed to view the videotape of their perform-
ance in a nonjudgmental, nonevaluative debriefing.
Here salient points related to crisis management were
discussed, and participants were encouraged to reflect
upon their actions. With consent of all participants,
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these videotapes were archived for analysis by the
independent reviewers.

Each observer/reviewer had intimate knowledge of
the operating room (OR), its cultural stratifications,
and the interpersonal interactions that regularly occur
between anesthesia providers and other OR team
members. The reviewers had never participated in a
CRM course and had no experience in full-body sim-
ulation training scenarios. A 3-hour training session
was conducted, prior to data collection, to educate
and familiarize reviewers with both the coding instru-
ment to be used for videotape reviews, and the simu-
lator itself. Key points concerning the simulation cen-
ter environment, as well as faculty and student
concepts during CRM training, were discussed in

order to provide a clear picture of the CRM course
objectives. Archived videotapes of board certified
anesthesiologists and Certified Registered Nurse
Anesthetists were used to initially achieve training
goals and subsequently to demonstrate interrater reli-
ability among the reviewers and assess coding instru-
ment validity. Scenario reviewers were paid for assist-
ing with the investigation due to the tremendous time
commitment required for the analysis.

The research instrument was developed by the
researchers based on their knowledge and expertise in
the simulation domain. This was then circulated
among a group of nurse anesthesia educators experi-
enced in simulation education and training in order to
develop consensus and achieve high face validity.

Videotape of simulation experience: coding instrument:  Tape #____ Scenario # ____  Reviewer _____ Date______

Briefly describe the scenario being depicted (equipment malfunction, arrest, MH, etc.)

Note all distractions with a slash each time it occurs:    

Microphone or faculty headset Patient voice/speaker Video camera

Two-way mirror Chest sounds Questioning integrity of equipment

Other (please describe)

Were roles portrayed realistically?

Did the anesthesia participant seem to “suspend disbelief” with respect to:

Accepted as real Partly accepted as real Did not accept as real

The “patient” 3 2 1

The “surgeon” 3 2 1

The OR “staff” 3 2 1

The anesthesia “attending” 3 2 1

The case scenario 3 2 1

Were you (as an observer) able to  “suspend your disbelief” with respect to:

Accepted as real Partly accepted as real Did not accept as real

The “patient” 3 2 1

The “surgeon” 3 2 1

The OR “staff” 3 2 1

The anesthesia “attending” 3 2 1

The case scenario 3 2 1

Was the arrangement of equipment and personnel realistic? ____Yes  ____No

If “no,” please describe:

Was there any indication that the anesthesia participants had difficulty interacting with simulation faculty in a particular
role?  ____Yes    ____No

If “yes,” please describe:

Other observations or comments:

Figure 1. Videotape coding instrument*

* MH indicated malignant hyperthermia; OR, operating room.
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After training and signing confidentiality and nondis-
closure statements, the 42 videotapes were distributed
equally among the 3 reviewers.

Tape distribution occurred in such a manner that
every fifth videotape was viewed by all 3 reviewers so
that rater and instrument congruence could be deter-
mined initially and throughout the study. By the end
of the study, each reviewer viewed 18 videotapes of
participant performances during CRM training; each
tape averaged 22 minutes in duration. We elected to
use 2 years of archived tapes to achieve a highly rep-
resentative sample, given that no prior similar
research was found in the literature.

Results
The data collection tool was tested for reliability and
validity, and the interrater reliability of the reviewers
was also assessed (Figure 1). As noted, every fifth
videotape underwent simultaneous rating by all 3
reviewers so that the psychometric properties of the
research tool and rater reliability could be assessed. κ
statistic ranged from .75 to .90 on the various meas-
ures reflecting a very high degree of interrater reliabil-

ity. κ is a measure of agreement that can be applied to
different categories of assessment among raters. It
allocates a score of zero if the agreement between
raters is no better than would be expected by chance
alone; perfect agreement gives a score of 1.0.2

The recording camera was rated a significant
source of distraction in 26% (11) of the scenarios,
especially for the actors, although it rarely appeared of
obvious consequence to the anesthetist participant
(Figure 2). Concerns abounded (in 62% [26] of the
scenarios) regarding a failure to convincingly mirror
the operating room “culture” (eg, hierarchical rela-
tionships were often not intact, conversation appeared
muted or discordant, surgeon portrayal was often
viewed as unrealistic), as well as concerns that care
provided was often substandard leading to an air of
improbability. It also was observed that there was a
high degree of “anticipation” on behalf of the anes-
thesia provider that something was about to go
wrong; this was noted in 64% (27) of the scenarios.
This sense of being in the “hot seat” markedly biased
the entire atmosphere. Related to this was what all
observers noted to be an “overattention” to monitor-

Figure 2. Video camera locations
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ing values; notations to this effect occurred in nearly
70% of the case scenarios. The feeling was that in the
real setting, practitioners directly observe the patient
more, whereas here there seemed to be overvigilance
of monitors to the point that it was unrealistic at
times. It also was common (69% [29] of the scenar-
ios) for the raters to note very rapid, mechanical, and
anxious behavior in the anesthesia providers that
seemed to be excessive. This again may refer to the
notion of “being in the hot seat.”

There were no observed behaviors suggesting that
the observation mirror per se altered or distracted par-
ticipants in any way. Reviewers rated the case scenarios
themselves as extremely realistic, well conceived, and
of high educational value. The reviewers all raised the
concern (81% [34] of the scenarios) that the simulation
duration was always brief (usually around 20 minutes),
which did not reflect the realities of patient care during
the procedures of average length. Raters also acknowl-
edged that the very real role of “fatigue,” in the sense of
either sleep deprivation or a particularly long, unevent-
ful case seemed absent from the simulated scenarios. 

Discussion
Although human simulation in anesthesia care
appears to be gaining support in the academic and
clinical anesthesia care community, little data exist
regarding its impact on measurable outcomes or
authenticity of the experience. In many cases the
authenticity of the experience is taken for granted
ostensibly on the grounds that the simulation plan-
ners are experts in the field.3,4 Many studies demon-
strate student and practitioner perceptions of the
worth of the experience,5-8 yet in the absence of ongo-
ing formative and summative evaluation of the credi-
bility of mirroring real-world encounters, simulation
experiences may be guided more by bias than by intel-
lectual and scientific factors. In a recent European
anesthesia publication, the authors noted that the use
of simulation for evaluation is premature due to the
absence of studies demonstrating the authenticity and
reproducibility of the simulation experience.9 In avia-
tion simulation, a particular scenario is only valuable
to a pilot responder if that individual perceives the
experience as legitimate and authentic (conversation
with Captain William Chapman, United Express Air-
lines, May 2001). 

It was clear from the observations and analysis that
the artificial nature of the simulation environment is
problematic in a number of areas yet was generally
thought to approach realism as best as could be
expected at this time. It may be possible to reduce the
time compression in simulated crisis events to more
accurately represent the real-world OR environment.

This in effect might reduce participant anxiety levels
and hypervigilance on monitoring that was observed.
Additionally, we have discussed inclusion of the “null
scenario” into the curriculum. Under this model,
learners may enter the simulated environment and
encounter a perfectly normal patient situation devoid
of any preplanned critical event. Simulation of any type
is only an approximation of reality, and many factors,
including fidelity, equipment, psychology of the partic-
ipants (“performing for the camera,” the ability to sus-
pend disbelief, etc), and the environment itself, all play
crucial roles in the realism displayed and experienced.

Our study was directed at assessing the authenticity
of simulation with the goal of making future adjust-
ments targeted at enhancing the overall worth of the
experience. Our findings suggest that there are many
domains of improvement that can be undertaken but
that overall the experience offered modestly authentic,
but nonhazardous, opportunities for both pedagogy
and gaining experience in both rare and common clin-
ical scenarios. Until the authenticity of the simulator-
based experience is definitively established, we cannot
rule out the likelihood of the simulation environment
itself as contributing to provider error.
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