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Abstract

Aims The aims of this research are to begin to
understand health care teams in their operational
environment, establish metrics of performance for these
teams, and validate a series of scenarios in simulation
that elicit team and technical skills. The focus is on
defining the team model that will function in the
operational environment in which health care
professionals work.

Methods Simulations were performed across the United
States in 70- to 1000-bed hospitals. Multidisciplinary
health care teams analyzed more than 300 hours of
videos of health care professionals performing
simulations of team-based medical care in several
different disciplines. Raters were trained to enhance
inter-rater reliability.

Results The study validated event sets that trigger team
dynamics and established metrics for team-based care.
Team skills were identified and modified using simulation
scenarios that employed the event-set-design process.
Specific skills (technical and team) were identified by
criticality measurement and task analysis methodology.

Discussion In situ simulation, which includes a
purposeful and Socratic Method of debriefing, is a
powerful intervention that can overcome inertia found in
clinician behavior and latent environmental systems that
present a challenge to quality and patient safety. In situ
simulation can increase awareness of risks, personalize
the risks, and encourage the reflection, effort, and
attention needed to make changes to both behaviors and
to systems.

Project Summary

Errors in health care that compromise patient safety are tied
to latent failures in the structure and function of systems.
Teams of people perform most care delivered today, yet
training often remains focused on individual
responsibilities. Training programs for all health care
workers need to increase the educational experience of
working in interdisciplinary teams. The complexities of
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team training require a multifunctional (systems) approach
that crosses organizational divisions to allow
communication, accountability, and creation and
maintenance of interdisciplinary teams. This paper will
discuss research to identify the critical team skills for health
care professionals identified in the system and the process
that they work in by using in situ simulation.

The Institute of Medicine (IOM) report To Err is
Human bluntly states, “[M]ost care delivered today is done
by teams of people, yet training often remains focused on
individual responsibilities, leaving practitioners
inadequately prepared to enter complex settings....[T]he
‘silos’ created through training and organization of care
impede safety improvements.”!

How health professionals learn needs to be redesigned.
This must include integration of simulation into every phase
of education, establishment of metrics that allow validation
of skills (that are performance based), and the integration of
team skills into the learning process early in a health care
professional’s career. Additionally, there must be
opportunities for cross-discipline teams to practice these
skills to understand the dynamics of team skills in the
operational environment.

Our research is the first step toward understanding
health care teams in their operational environment,
establishing metrics of performance for these teams, and
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validating a series of scenarios in simulation that elicit team
and technical skills. The work focuses on defining the team
model that will function in the operational environment
that health care professionals work in. In the past 3 years we
have designed simulations, validated event sets that trigger
team dynamics, established metrics, performed inter-rater
reliability training, and had independent multidisciplinary
health care teams analyze over 300 hours of videos of health
care professionals’ clinical performance in different
disciplines, based on simulations in hospitals of varying size
and at different times of day and night. Specific skills
(technical and team) were identified by criticality
measurement and task analysis methodology. Team skills
were identified and modified using simulation scenarios for
modeling employing the event-set-design process.

Background

Clinician behavior change has been shown to be a
formidable challenge to quality and patient safety in health
care. In situ simulation is a powerful intervention that
should increase awareness of risks, personalize the risks,
and encourage reflection, effort, and attention to make
needed changes. In situ simulation also provides an
excellent laboratory for (1) risk assessment and
investigation into undetected holes in safety defenses, (2) an
environment that engages clinicians in awareness of
systemic risks and the risks from communication and
teamwork, and (3) the provision of tools to address these
risks. Therefore, in situ simulation is a powerful and
potentially organizationally transformative intervention.

The importance of effective teamwork in health care is
as critical to safety as it is in aviation. Safety scholars?
attribute the failure of a health care team or flight crew to a
potential loss of life, noting that “it is the team, not the
aircraft or the individual pilot, that is at the root of most
accidents and incidents.” Traditionally, pilot training has
concentrated mainly on the development of technical skills
and on the performance of the individual pilot. Indeed, both
researchers and practitioners>® suggest that more emphasis
should be placed on the performance of the crew as a team
and on factors that affect crew coordination and teamwork.
They point out that team skills and the principles of crew
resource management should be introduced earlier in
training, continuously reinforced, and reviewed during
flight training. Johnston® stresses that “if we want pilots to
perform as a crew—as team members—we should train
them as a crew throughout.” The same situations exist in
medicine. In health care, team errors are found in all settings
in which care is delivered and engage all categories of health
care workers. Errors in health care that compromise patient
safety can be tied to latent failures embedded in the
structure and function of systems.

Kohn et al' recommended that the health care industry
look to other high-reliability industries for guidance on
improving patient safety. One of the specific
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recommendations called forth in this report was the
widespread adoption of Crew Resource Management
(CRM) training from commercial aviation. Often referred
to as team training or human-factors training, CRM
training refers to a family of instructional strategies that are
designed to prevent breakdowns in team leadership,
communication, and decision making.”~” Previous research®”’
suggests that CRM training improves attitudes about the
importance of teamwork and its effects on safety, the
acquisition of factual knowledge concerning effective
teamwork strategies, and team performance during
simulated flights. Over the past few years, several papers'®'*
have been written that purportedly describe “the aviation
model” of CRM training and its potential applications in
health care. However, what has been missing is a model of
teamwork that is focused on the needs of health care
professionals, adapted to the work flow of health care
professionals, and tailored to health care’s unique
professional culture.

In the report “Five Years After To Err Is Human,”" it
was noted that “the combination of complexity,
professional fragmentation, and a tradition of
individualism, enhanced by a well-entrenched hierarchical
authority structure and diffuse accountability, forms a
daunting barrier to creating the habits and beliefs of
common purpose, teamwork, and individual accountability
for successful interdependence that a safe culture requires.”
Training physicians, nurses, and other professionals to work
in teams is a concept that has been promoted by many
patient-safety experts. It requires integrating the specific
health care team competencies with the technical skills
required by the given profession, in a curriculum that allows
validation of skills as the health care professionals learn.
The training should emphasize team concepts early in a
health care professional’s career and promote the concept of
the team, rather than individuals, caring for patients. This
paper will discuss the first step in this process: the
identification of health care team skills and roles.

Research Study

Health care lags behind other high-risk industries in
expanding its focus from individual performance to group
or team performance, thereby leaving practitioners
inadequately prepared to enter complex settings. Several
risk assessments have indicated a need for simulation tools
integrated into health care professional evaluations in order
to understand errors and improve performance by
mitigating the effects of errors. This project has applied a
series of research concepts originally developed in the airline
Advanced Qualification Program (AQP), shown in the
FIGURE, and transferred and validated them in a health care
setting through a grant funded by the Michigan Economic
Development Corporation to use a unique application of the
in situ simulation.
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FIGURE THE ADVANCED QUALIFICATION

PROGRAM PHILOSOPHY

I Systematically Developed I

I Proficiency Based I

I Mission Oriented

I Training Emphasis on Team I

I Team Skills Integrated I

I Validated Simulation Scenarios I

I Program Validated by Data

The airline industry was at an interesting point in the
development of team training in the late 1980s. Most
airlines had been training using a CRM model for more
than 10 years. However, the safety data did not indicate
improvements in team performance when safety measures in
flight were considered. Although everyone understood the
importance of team skills, the skills had not been integrated
into the actual work environment of the aircraft, and there
was no assessment of performance. From the vast research
on teams/team functioning, links had to be established
between the different roles on the flight team, and the
methodology of assessment had to be established. An
approach to the use of simulation was needed that was
completely different than the traditional model of a
repetitive practice of a technical skill in a high-fidelity
simulator by aviation professionals. The industry needed a
new simulation design in which the focus was on scenario
development that would trigger team responses that could
be measured quantitatively. It was not until these
simulations were created that we truly understood what our
team challenges were, so that we could identify and train the
appropriate team skills and assess the performance change.
The methodology to design, train, and assess team skills in
this manner was AQP.

Goals of AQP

The primary goal of AQP is to achieve the highest possible
standard of individual and crew performance. In order to
achieve this goal, AQP functions to reduce the probability
of crew-related errors by aligning training and evaluation
requirements more closely with the known causes of human
error. For example these crew-related errors:

= Crew performance. Most accidents are attributed to
crew error. Traditional training programs focus on
individual training and evaluation. Under AQP, the
focus is on crew and individual performance in both
training and evaluation.

= Crew Resource Management. Most accidents are
caused by errors of judgment, communication, and
crew coordination. Traditional training programs
focus primarily on flying skills and systems
knowledge. Under AQP, competence in flying skills
and systems knowledge are integrated with CRM
skills in training and evaluation throughout the
curriculum.

= Scenario-based training and evaluation. Most
accidents are caused by a chain of errors that build up
over the course of a flight and which, if undetected or
unresolved, result in a final, fatal error. Traditional
training programs, with their maneuver-based
training and evaluation, artificially segment
simulation events in such a way as to prevent the
realistic buildup of the error chain. Under AQP, both
training and evaluation are scenario-based,
simulating more closely the actual flight conditions
known to cause most fatal carrier accidents.

= Additional benefits that are expected for individual
applicants will vary but may include the following;:

- the ability to modify training curricula, media,
and intervals

- crew evaluation as well as individual assessment

- improved standardization across fleets and flight
personnel

- shift from programmed hours to proficiency-
based training

- access to innovative training ideas and research
- opportunity to achieve more efficient training

The key element of design and focus for our metrics is the
event set design.

The complete set of proficiency objectives defines the
end result of training: the task activities the team must be
able to perform, the set of conditions under which they must
be able to perform them, the performance standards that
must be met, and the evaluation strategy that will be used to
determine proficiency. The objectives do not, however,
describe the specific training situations and activities that
will be used to achieve this end result, especially in terms of
flight training. One means for specifying the flight training
situations to be included in a curriculum is by means of
events. The suggestion that flight training and testing
activities should be developed around a set of events was
formalized in 1994 by an industry group tasked to
recommend a systematic approach for developing line
operational simulation scenarios under AQP. The event set
methodology has achieved wide acceptance because of its
analytical approach to scenario design and its reinforcement
of the use of realistic line conditions that enable crews to
practice the full range of flight-management skills. The
effectiveness of the event set methodology for integrating
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technical and CRM training objectives suggests that an
event orientation throughout the curriculum, rather than
only in line operational flight training or line operational
evaluation, could offer important advantages.

Transfer to Health Care Teams

This research has performed the same analysis of health care
teams in their operational environment. The next phase of
research is the training and maintenance of team skills for
health care professionals. This will include simulation-
curriculum design that will benefit from science-based
behavioral markers and role definition, developed in this
study, that are associated with effective team member
performance and from which instructional programs can be
reverse engineered.

The focus of our research was to define a team model
that will function in the operational environment in which
health care professionals work. We used the AQP process to
link the highest-rated skills in the event set with the highest-
rated overall performance to create a functional team model
for health care professionals. In the past 3 years we have
designed simulations, validated event sets that trigger team
dynamics, established metrics, performed inter-rater
reliability training, and had independent multidisciplinary
health care teams analyze over 300 hours of videos of health
care professionals performing in several different
disciplines. In addition, we have performed simulations
across the United States in 70- to 1000-bed hospitals, and
we have performed them during the day and in the middle
of the night. What follows is the process of our analysis and
results from this work.

Validation of Critical Team Skills, Part 1 (Simulation
Participant Input)

As noted at the beginning of this paper, we were deeply
skeptical about the extent to which aviation-derived CRM
training content could be directly translated to health care
without substantial modification. This initial level of
skepticism was heightened during a series of discussions
with high-level health care practitioners and
administrators—several of whom had been involved with
CRM-derived medical-team training programs in their own
hospitals—who had commented that previous training
efforts, although well intentioned, had failed to address
their unique operational challenges.

With this in mind, we decided to compile our own
profile of health care team skills, using an AQP-inspired
approach. We first looked to the published literature'*"”
CRM training to identify aviation- and health care-relevant
team skills that had been identified by other researchers.
Additional skills were also identified through direct
observations of intact health care teams performing in situ
simulations,?® along with recommendations that had been
submitted from professional colleagues. From this corpus of

on
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data, we formed a functional grouping of teamwork skills
that, in our opinion, appeared to be associated with safe
patient care and could potentially differentiate highly
effective health care teams from less effective ones.

After compiling this initial list of teamwork skills, we
solicited feedback about their relevance to overall team
performance from our simulation participants. For each
simulation, the health care team typically consisted of:

= 2 or 3 doctors (depending on scenario)

= 3 or 4 nurses (depending on scenario)

= Pharmacist

= Respiratory therapist

= Blood bank and lab technicians

= Admissions staff

= Imaging (x-ray and computed tomography) staff

Each group for the debriefing consisted of 15 to 20 health
care professionals.

Specifically, we asked for their opinion about the extent
to which each teamwork skill is relevant to maintaining a
high level of team performance, regardless of whether or not
their team had actually performed that skill during the
simulation. These ratings were made by the entire cadre of
simulation participants, which included physicians,
anesthesiologists, nurses, technicians, pharmacists, and
other direct-care staff (n = 264), during the course of 26
simulations conducted between 2006 and 2007. All ratings
were made on a S-point Likert scale, with anchors ranging
from negatively impact patient care (1) to positively impact
patient care (5).

Because many of our simulation participants had no
prior exposure to human factors or teamwork training of
any kind, they immediately realized the importance of
teamwork in reducing errors and improving patient safety.
The mean importance rating across all of the teamwork
skills was high (mean = 4.24, range 3.27 to 4.61). Not
unexpectedly, the means for physicians (4.10) and nursing
staff (4.33) were very similar. The lesson learned here is that
our simulation participants recognized the importance of
effective teamwork in health care, even if they did not
personally display these behaviors. Moreover, the high level
of range restriction from the questionnaire responses
suggested that the simulation participants were unable to
clearly specify the most critical skills. In their opinion, all
teamwork skills were of roughly equal importance.

Validation of Critical Team Skills, Part 2 (Subject Matter
Expert Input)

These results presented the research team with a
conundrum. Under AQP, training designers use trainee
input as part of their needs assessment process to help select
and organize the most critical training content. However,
the questionnaire data provided little information to help us
“down-select” the most critical skills. At the same time,
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there was some degree of redundancy among several skills
and skill categories, at least from a conceptual and
definitional perspective. This was inevitable because our
initial profile of teamwork skills was drawn from existing
training programs. The research team needed some way to
cull and reorganize the list of teamwork skills before we
could begin developing our team-training curriculum.

Therefore, we undertook a data reduction exercise to
down-select the most critical skills per simulation event.
Our intention was that once we had selected the most
critical skills per event, we could then better train those
specific skills given known resource constraints such as
time, cost, and access to trainees. For this exercise, we began
by indentifying 6 generic or “archetype” training-scenario
events that our research team had successfully replicated
across a number of simulations, including labor and
delivery, emergency medicine, and cardiac care:

Event 1. Patient presents to health care team; more than
one qualified health care professional in room.

Event 2. Patient’s condition changes, requiring team
member changes and external resources.

Event 3. Team expands with the arrival of new team
members as a result of change in patient condition.

Event 4. Patient condition changes, requiring critical
decisions and implementation of plans; more than one
qualified decision maker in room.

Event 5. New team forms in a different setting to
perform complicated procedure because of the patient’s
changed condition.

Event 6. Change in goals for patient because of change
in conditions; more than one qualified decision maker
in the room.

The down-selection process was completed during a group
consensus exercise that involved the project’s principal
investigator (MD, PhD) along with 4 other research team
members (1 MD, 2 PhD, and 1 MPA). Several criteria were
used to down-select the critical skills, including the skills’
mean importance rating (from the participant questionnaire,
described earlier) and consensus ratings about each skill’s
degree of observability and diagnosticity within each event
set. Observability and diagnosticity scores were rated as
either “low” or “high.”” Once all the data had been compiled,
the team selected 6 skills for each scenario event that were the
most relevant to team performance during each training-
scenario event, readily observable by an independent rater,
and diagnostic of overall team success or failure. We
specifically limited ourselves to no more than 6 critical
behaviors per simulation event. This was done to avoid
overloading the raters during the subsequent assessment
exercise, because previous research?' demonstrates that
observer-based assessments impose tremendous cognitive
demands on the rater. Several of these skills were identified as
critical in multiple training scenarios.

Validation of Critical Team Skills, Part 3 (Trained
Observer Ratings)

After having down-selected the most critical teamwork
skills for each of the 6 archetype training-scenario events,
we sought to establish an empirical correlation between the
critical teamwork skills and relevant outcome variables. For
this effort, 2 teams of researchers were organized. The first
team was called the “skill measurement rating team.” This
team included 5 behavioral scientists (1 PhD, 1 MPA, and 3
MA candidates) along with 2 clinicians (2 RN) who were
tasked with watching digital videos of 10 in situ simulations
and independently assessing each team’s performance using
the previously identified skills. To reduce the complexity of
the rating task, each video was clearly segmented into the 6
training-scenario events and labeled accordingly. This was
done so that the raters would know exactly when one
scenario event ended and the next began. Prior to beginning
the rating task proper, we conducted a rater calibration
exercise to ensure that all team members were using the
rating form appropriately and consistently. Raters were
given the opportunity to watch each video as many times as
they liked; however, most raters watched each video
segment only once or twice. After each rater had completed
his or her individual ratings, we calculated mean ratings
(across all 7 raters) for each teamwork skill within each
training-scenario event. This was done to offset any
systematic biases among raters that could not otherwise be
offset by the rater calibration exercise.

Concurrently, we also organized an “outcome measures
rating team.” This team included 4 clinicians (2 MD and 2
RN) who were required to watch the same 10 in situ
simulation videos. For each training-scenario event, the
raters independently assessed the team’s overall
performance on all 3 generic criteria: team functioning,
leadership effectiveness, and patient safety. For example,
patient safety was identified by:

= Event set design containing critical patient
information that should be transferred from event set
to event set. For example, during the door to cardiac
catheterization ST-segment Elevated Myocardial
Infarction (STEMI) simulation, critical information
was presented to the emergency medical services team
responding to the 9-1-1 call in the hotel. How much
of this critical information made it to the cardiologist
after 2 handovers (emergency medical services to
emergency department, and emergency department to
cardiac catheterization lab)?

= Time for critical supplies to reach the patient. For
example, in some simulations of obstetrician
emergency caesarean sections in which 2 liters of
blood was lost in the patient, we observed a range of
blood never reaching the patient because of
dysfunctional teams to teams that had blood in the
operating room (OR) in 10 minutes or less.
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= Time from critical decisions of care being made to
procedure actually being performed.

As with the skills measurement rating team, the outcome
measures rating team watched labeled video segments so
that they would know exactly when one scenario event
ended and the next began. They also received a similar rater
calibration training exercise to ensure that all team
members were using the rating form appropriately and
consistently. Finally, after each rater had completed his or
her individual ratings, we again calculated mean ratings
(across all 4 raters) for team outcome measures within each
training-scenario event to offset any systematic biases
among raters that could not be controlled for by the rater
calibration exercise. The raters observed event sets (on
video) that had established standards and received feedback
on their rating against the standard. The training continued
over several event sets until the raters achieved agreement
with the standard.

At the end of this rating exercise, our research team had 2
sets of independently generated data for each training
scenario event: the mean teamwork rating for 6 critical skills
and the mean team outcome rating for the 3 outcome
measures. Given the relatively large number of data points, we
decided to average the 3 outcome measures within each
training-scenario event (the average correlation among them
was r = 0.70) and use this as a composite outcome variable.
With a few minor exceptions, the teamwork behaviors were
strongly and positively correlated with the composite
outcome measure. Several of the skill-outcome correlations
exceeded r = 0.50, and some even exceeded » = 0.70. The
data suggest that, at least among this limited sample of health
care teams, teamwork skills are in fact positively correlated
with relevant outcomes. Of the teamwork skills that were
assessed, 12 repeatedly demonstrated high correlations with
the team outcomes across the 6 simulation events:

= Announce plans and seek confirmation or
consultation

= Communicate clearly what is needed from outside
departments

= Follow up until need has been met

= Assign and reassign tasks to personnel

= Update patient on changing conditions

= Announce significant changes in patient status
= Verbalize potential threats and risks

= Brief team on situation and goals

= State directions clearly and using commonly
understood language

= Ask for patient and family information/input
= Request clarification of ambiguous answers

= Explain treatment plans and rationale and seek
consent
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Thus scenarios with specific event set designs were used to
link the highest-performing team skills with the highest
outcomes for patient care.

Validation of Critical Team Skills, Part 4 (Changes in
Organizational Culture)

At one of our partner hospitals, we have also begun to
empirically assess the effects of in situ simulation on
organizational culture. This study involved assessing changes
in teamwork climate, as measured by Sexton’s** Safety
Attitudes Questionnaire, over a 6-week period. A total of 83
participants were recruited for this study. Of these, 46 were
from the OR department and 57 were from the intensive care
unit (20 participants held dual positions in the OR
department and intensive care unit and completed both sets
of surveys). Of the 83 participants, 45 were in the
experimental condition (participated in in situ simulation),
and the remaining 38 were in the control condition (did not
participate in in situ simulation). Teamwork climate was
measured at 3 times: at baseline, 1 week after the in situ
simulation, and again 6 weeks after the in situ simulation. At
baseline, there were no differences between the participants
in the experimental and control groups in either the OR
department (z = —0.033; P = .973) or the intensive care
unit (z = —0.268; P = .789).%2

For the OR department, the percentage of respondents
reporting good teamwork climate increased for both
groups. The average favorable percentage was 52% at
baseline, 60% at 1 week, and 67% at 6 weeks. There were
no statistically significant differences between the
experimental and control groups. The findings from the
descriptive statistics were confirmed by a repeated measures
analysis of variance. The results were not statistically
significant for group membership (F; 4o = 0.096; P = .758)
but were statistically significant for time (F, g4 = 3.704;

P = .029). Moreover, the interaction effect of group
membership by time (F, g4 = 0.355; P = .702) was also not
statistically significant.?

Follow-up interviews suggest that the main effect of time
was due to a “spillover effect,” in which several of the control
group members surreptitiously were able to watch the
experimental group’s performance and experience the
simulation’s effects vicariously. When asked about this, one of
the control group nurses responded, “There was so much
excitement in the air, and we couldn’t stand not being a part of
it.” She further stated, “It was killing us not to be able to jump
in and help out our colleagues like we would on any other
emergency.” Therefore, it is likely that this spillover effect of
the simulation contributed to the increased teamwork climate
among both the experimental and control groups.*

Training Design and Development

While the teams on videotape were observed, it became
immediately clear that the most effective teams seemed to
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self-organize into 3 different roles. The first role was that of
the team leader, who was ultimately responsible for the
patient’s safety and welfare. This individual—typically the
doctor, surgeon, anesthesiologist, or primary nurse in
charge—had the primary duty of assigning roles and
delegating tasks to the rest of the staff, along with
performing his or her own clinical duties. The second role
tended to be that of a team resource coordinator. This
individual—typically a senior member of the nursing staff—
had some clinical responsibilities but spent much of his or
her time maintaining situational awareness about the big
picture and making sure that critical tasks were performed
as directed by the leader. The third role tended to be the
team member/direct care provider; these individuals’
primary responsibilities were to perform their unique
clinical duties and effectively communicate the status of
those duties to the resource coordinator and team leader.

The identification of team roles and linking team skills
to these roles are critical components of team training. In
today’s world, health care professionals perceive themselves
and their colleagues as working in a chaotic sea of health
care. When they join a team, it is as an individual. To
change this is critical for any team model to work,
dependent on the subculture of the health care organization,
and absolutely essential for effective teamwork. The roles
must be defined in the subculture, assigned by some
methodology to health care professionals, and practiced so
that team skills are integrated into their technical skill set. A
formal training evaluation is currently underway. When
complete, it will use a classic experimental design with a
total of 20 intact health care teams, half of whom receive
the training intervention. All teams will complete 2 in situ
simulations. Performance will be assessed both within teams
(gain scores from simulation 1 to simulation 2) and across
teams (between the trained and untrained groups). This
work is expected to occupy our time well into 2010.

Limitations and Strengths of the Study

Lack of potential generalizability is a limitation because the
study took place in only a few disciplines within health care.
The small numbers of clinicians involved is an additional
limitation to the statistical power of the results, but this
could be overcome through expansion of the study. The
resource-intensive nature of the methods may be another
significant limitation to wide adoption of the in situ
simulation approach. However, the strength of the potential
benefits from in situ simulation, through improved
communication, teamwork, and ongoing assessment of
related microsystem risks, provides a compelling
counterbalance to this limitation.

Summary

Using the AQP-inspired approach, we have been able to
reverse engineer a model for a health care team, using a

detailed event set design and performance metrics of health
care teams in their operational environment. Using this
model, we have demonstrated significant improvement in
team performance when health care teams exhibit these
teamwork skills. This model can now be integrated into
health care education, expanded, and modified as new team
challenges are identified. Most importantly, common
critical roles were identified that become the focus for team
skills performance, which can be modified by the
subcultures within the health care organization. It truly
becomes a model designed in health care for health care
professionals.

Most health care is performed in teams; however, we
train as individuals in today’s world of health care
education. Why not move team training back into medical
school, nursing school, and allied health to allow team roles
and skills knowledge and practice in cross-disciplinary
teams?

Simulation is an effective tool to reinforce technical and
team skills in a safe environment. Why are so many basic
skills learned on patients rather than in simulation? In the
future, health care education should be a continuum of
phased validations in which students train to proficiency in
simulation before patient contact. A first-year surgery
resident will learn knot tying, basic sterile technique, and
roles/team skills in simulation prior to that first day in the
OR.

The ““aviation model,” as it has been frequently
described by others, is unlikely to be effective in health care.
By its very nature, health care is much less-proceduralized
than flying an aircraft; there are many fewer standard
operating procedures and checklists to ensure safe
performance. Moreover, health care teams are substantially
more heterogeneous than pilot crews. Health care teams
include representatives from many fields—doctors, nurses,
anesthesiologists, technicians, and the like—each with their
own sets of skills, areas of expertise, and professional
vocabulary. Furthermore, the composition of such teams is
highly dynamic. Physicians come and go throughout the
day, and nurses rotate during regularly scheduled shift
changes. However, by using the AQP-inspired in situ
simulation technique, we have been able to better
understand the challenges facing health care teams. The
results of this study suggest a role-based (team leader, team
resource coordinator, team member/direct care provider)
approach to training, which not only fits the clinical work
flow but which we believe can be applied across a wide
range of health care settings, from large university hospitals
to small regional hospitals to outpatient surgical centers.
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ERRATA

+ This corrects the article:

Mukta Panda, Norman A. Desbiens. An “Education for Life”
Requirement to Promote Lifelong Learning in an Internal Medicine
Residency Program. | Grad Med Educ. 2010;2(4):562-565.

The author information for the article “An ‘Education for Life’
Requirement to Promote Lifelong Learning in an Internal Medicine
Residency Program” in JGME Volume 2, Issue 4 incorrectly identified
the title and institutional role of both authors.

The corrected titles and institutional role are as follows:

Mukta Panda, MD, FACP

Professor and Chair, Department of Medicine

Program Director Transitional Year Program

University of Tennessee—College of Medicine Chattanooga,
Tennessee

Norman Desbiens, MD
Retired Professor and Chair, Department of Medicine

University of Tennessee—College of Medicine Chattanooga,
Tennessee

» This corrects the article:

William R. Hamman, Jeffrey M. Beaubien, Beth M. Beaudin-Seiler.
Simulation for the Training of Human Performance and Technical
Skills: The Intersection of How We Will Train Health Care
Professionals in the Future. | Grad Med Educ. 2009;1(2):245-252.

For the article “Simulation for the Training of Human Performance
and Technical Skills: The Intersection of How We Will Train Health Care
Professionals in the Future in JGME Volume 1, Issue 2, it was subsequently
discovered that one of the authors, William R. Hamman, did not possess
the advanced degrees listed in the article and the manuscript submission. In
the opinion of the Editor-in-Chief and the Managing Editor, given the topic
and this author’s expertise in the area of simulation in aviation and health
care, the information and findings presented in the article are not
invalidated by the lack of these degrees, and a retraction is not indicated.
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