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Abstract
The effective reduction of medical
errors depends on an environment of
safety for patients in both clinicallybased and systems-oriented arenas.
Formal teamwork training is proposed as
a systems approach that will achieve
these ends. In a study conducted by
(Dynamics Research Corporation,)
weaknesses and error patterns in
Emergency Department teamwork
were assessed, and a prospective
evaluation of a formal teamwork
training intervention was conducted.
Improvements were obtained in five
key teamwork measures, and most
importantly, clinical errors were
significantly reduced.

Introduction
Patient safety initiatives are on the
forefront of medicine and have
mobilized healthcare personnel to
identify and implement a multitude of
strategies to improve patient outcomes
and reduce error. A recent publication

by the Agency for Healthcare Research
and Quality1 has identified 79 clinical
and systems-based strategies that offer
hope of improvement. In the last
decade, recognition of the contribution
of systems components to the causal
chain of medical errors has broadened
the basis for incident investigation and
solution identification. Solutions that
have attracted recent attention, such as
closed intensive care units and
computerized physician order entry, fit
well into the systems perspective
because they help establish error
avoidance and error capturing work
environments for practitioners.
Teamwork has also been identified as an
effective, system-based intervention
that has broad implications for
patient safety.1, 2
The Joint Commission for the
Accreditation of Healthcare
Organizations (JCAHO) recently
published new patient safety standards3
that call for a number of initiatives,
including standards for formal teamwork
training that fosters a collaborative and
interdisciplinary approach to the
delivery of patient care. This paper
will describe a structured teamwork
infrastructure model that supports
improved patient outcomes and error
reduction. In addition, we will offer
suggestions regarding how risk
management practices may be
facilitated and strengthened by
including teamwork principles
into investigative analysis and the
development of improvement strategies.
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A closed case study covering
4.7 million patient visits for an
11-year period ending in 1996
revealed that teamwork could
have mitigated or prevented
errors in 43% of the 68 closed
claim cases that resulted in
cash judgments or settlements
to plaintiffs.8 Using
conservative methods, DRC
determined that $3.45 of the
cost of every ED patient visit
was attributable to litigated
cash payouts associated with
poor teamwork.

Teamwork as an
Infrastructure Upgrade
The word “team” often is used to
describe a group of people working
together in a related area or on a
specific project. Most of these
situations actually represent working
groups, not teams. Working groups are
different from teams in several ways.
Groups rely on individual members’
contributions and information sharing,
but they do not necessarily engage in
complex, real-time decision-making.
Teams learn to create a collective effort
focusing on making judgments in
complex situations, resulting in more
effective outcomes than could be
achieved by individual efforts.
According to Manion, Lorimer, and
Leander,4 team interventions are most
effective with tasks that require diverse
responsibilities, high-level judgment,
complex decision-making, high
investment in and accountability for
the outcomes.
Critical patient care requires these
characteristics and teams are important
in this setting. In healthcare,
individuals work together every day
with the common purpose of providing
high quality patient care, yet often they

have little or no training in effective
team behaviors that can improve
patient safety outcomes.

Theoretical and Practical
Bases for Teamwork
Teamwork theory has been refined
during the last decade and research
findings define the core competencies
required for effective teamwork.5 While
a discussion of various teamwork
theories is beyond the scope of this
article, teamwork theory development
and practical applications have led
to these considerations for teamwork
training:
■ Teams are distinguished from
work groups.6
■

Teamwork skills have been
identified, and these skills are
learnable, observable, and
measurable.7

■

While the same team behaviors
apply across different teams and
team structures, teamwork
interventions need to be tailored
to specific work environments.8

■

Communication and monitoring are
essential team actions used to
generate, exchange, and verify
information needed by the team.9

■

Teams are especially well-suited
to identify, capture, mitigate, and
manage real-time human error.7, 10

These key considerations have guided
the development of teamwork training
for emergency department personnel,
and appear to be applicable to other
clinical environments.

A Case for Formal Teamwork
Training: Lessons from Aviation
Since healthcare organizations operate
with explicit or implicit staff teams, the
opportunity exists for formal teamwork
training and teamwork-based
organizational changes to meet safety
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needs not met by other system changes.9
However, effective teamwork does not
spontaneously happen when individuals
work together.11 Rather, it requires
long-term organizational and training
investments.
One model for improving teamwork
in healthcare is drawn from crew
resource management (CRM) training
introduced by the commercial aviation
industry in the 1980s. At the time,
aircraft accident investigations had
revealed that 80% of accidents were
based on “human error,” but further
investigation indicated that a
significant portion of human error was
in fact attributable to teamwork failures
primarily associated with inadequate
communication and coordination.12
Now, the specific behaviors associated
with communicating and coordinating
the task work of flying an aircraft are
taught in fifth generation CRM
programs offered to commercial and
military aviators.13
Two programs that have adapted
aviation CRM processes to healthcare
are anesthesia crisis management
training14 and the MedTeams system
developed by Dynamics Research
Corporation (DRC) for hospital
Emergency Departments (EDs).7, 15
Whereas the anesthesia program focuses
exclusively on training the single
anesthesia provider on the operating
room team, the MedTeams approach
focuses on training all ED staff in a
common set of teamwork behaviors.
Experience with the ED intervention
suggests the applicability of teamwork
training to other clinical environments
as well.

Application of Formal
Teamwork Behaviors
To assess the likelihood that teamwork
training could improve patient safety,
DRC examined current weaknesses and
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error patterns in emergency care
teamwork using malpractice case files.
This analysis projected the potential
impacts of improved teamwork on
emergency care cost and performance.
A closed case study covering 4.7 million
patient visits for an 11-year period
ending in 1996 revealed that teamwork
could have mitigated or prevented
errors in 43% of the 68 closed claim
cases that resulted in cash judgments
or settlements to plaintiffs.8 Using
conservative methods, DRC determined
that $3.45 of the cost of every ED
patient visit was attributable to litigated
cash payouts associated with poor
teamwork. In addition to the liability
costs of poor teamwork, the analysis
revealed specific recurring teamwork
failures. Examples of the most frequent
and costly team breakdowns were:
(a) failure to identify an established
protocol for patient care, or even to
develop a treatment plan, (b) failure to
advocate and assert an alternative plan
or corrective course of action when a
question arose about the patient’s care,
(c) failure to prioritize caregiver tasks
for the patient, and (d) failure to crossmonitor actions of other team members.
Other specific teamwork failures
were shown to contribute to medical
misadventures in the ED, but they
did so less frequently.
DRC and ED researchers conducted a
prospective evaluation of the training
intervention called MedTeams from
May 1998 to March 1999 using a quasiexperimental, untreated control group
design with one pre-test and two posttest observation periods. Challenges
that had to be resolved in developing
a practical teamwork training system
centered on (a) defining team
membership and structure, (b)
identifying applicable teamwork
behaviors, (c) implementing techniques
for effective communication, and
(d) developing the team-oriented
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operational and management leadership
actions necessary to implement the
system. The training and evaluation was
based on five Teamwork Dimensions
with 41 associated behaviors (see Figure
1) that focus on structure, process and
outcomes of teamwork. For example,
key behaviors included callouts,
checkbacks and cross monitoring.

Nine civilian and military hospital EDs
were assigned to either the
experimental and control group. A total
of 684 physicians, nurses and
technicians were trained in the
experimental group and 374 physicians,
nurses, and technicians were trained in
the control group. The training
intervention consisted of an 8-hour
course and practicum. Three outcome
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constructs were assessed: team
behaviors, attitudes and opinions, and
ED performance. The results, details of
which may be found in Morey, Simon,
Jay, and others,15 demonstrated the
effectiveness of the teamwork training.
Improvements were obtained in the
experimental group for six out of the
seven key measures assessed. The most
important finding from the study was
that clinical errors, defined as any
clinical task that actually or potentially
put a patient at risk, were substantially
and significantly reduced. Other
measures indicated that the quality of
team behaviors improved, teamwork did
not increase workload, staff attitudes
towards teamwork were enhanced,
preparation of patients for admission
from the ED improved, and the
proportion of highly satisfied patients
increased.

Key Measures of
Teamwork Effectiveness
and Error Identification
An important measure of teamwork
effectiveness used in the evaluation
study was the Team Dimension Rating.
In this measure, specially trained nurses
and physicians observed teamwork
functioning during high intensity
situations such as cardiac arrest and in
other acute episodes of care. Teamwork
performance was rated on a seven-point
scale for each of the five Team
Dimensions. Each observation lasted 30
to 60 minutes. Observed errors were
clinical errors that were recognized
during the teamwork observation period
and described on an Observed Error
Record form. The study data revealed
that teamwork performance improved
and clinical errors were significantly
reduced.
Consider the following example
of an observed error: A burn patient
received duplicate administrations of
intravenous Morphine when two nurses
independently administered the drug
after a physician gave a verbal order.
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The staff realized the overdose when
the patient’s breathing slowed, at which
point they intervened. The patient
recovered but there was clearly a
teamwork failure. Systematic use of
check backs and cross monitoring,
teamwork behaviors taught in
MedTeams, almost certainly would
have prevented this overdose event.

In fact, mutual accountability is not a
substitute for individual accountability,
but represents a developmental step in
professional accountability.
This example underscores the need
for mutual accountability for all team
members. Mutual accountability for
outcomes is a central element in teams,
and represents a significant shift in
thinking for healthcare professionals,
whose education and training have
historically focused on fostering
individual responsibility. In fact,
mutual accountability is not a substitute
for individual accountability, but
represents a developmental step in
professional accountability. In a
high-reliability team, not only does
each team member accept personal
accountability, but he or she also
becomes accountable for outcomes of
the team’s actions measured against
established standards.4, 16 This
recognition of the team as a safety net,
capable of catching individual clinician
errors, is an important step in the
effort to increase patient safety and
reduce errors.

Usefulness of Team Concepts
to Risk Management
When an institution uses a formal
teamwork approach and teamwork
is considered an element of the
operational infrastructure, risk managers
have an additional framework for
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evaluating events and proposing
management changes. An evaluation
instrument like the Teamwork Failure
Checklist6 (see Appendix 1) can
be used in a number of ways: as a
teamwork failure sub-analysis tool
in a root cause analysis, to support
management reviews of team
performance in specific units, to
support institutional trend analysis
regarding teamwork breakdowns
and to flag important teamwork
failures for reviews (see Figure 2).

With the implementation of a
structured teamwork approach like
MedTeams, the risk manager has
the means to integrate a teamwork
assessment into the root cause analysis.
The five Team Dimensions provide
the risk manager with a foundation for
incident or sentinel event assessments
and to highlight failures of teamwork
behaviors. Overlaying the Team
Dimensions on a traditional root cause
analysis tool assists in the identification
of behaviors that may have contributed
to an adverse event. For example, when
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mutual accountability for clinical
outcomes is a behavioral expectation,
shared by all team members, the focus
of analysis will shift from what the
individual did wrong to how team
performance broke down. This broader
view will reveal opportunities for
interdisciplinary coordination strategies
that have a more lasting impact on
patient safety.
At the organizational level, the Risk
Manager has a role in working with
management to promote and maintain
the concept of teamwork as an
important infrastructure intervention
for error reduction and overall
mitigation of liability. Analyzing the
trends related to team performance can
identify teamwork and system
weaknesses that need reinforcement
through, for example, formal and
informal educational sessions.
At the executive level, the Risk
Manager also has a role in discussing
with executive leaders the major
occurrences and trend data that
contribute to poor outcomes and
increase the potential for liability. The
teamwork perspective is an important
element of analysis that will provide
information for strategic initiatives.
Finally, at the healthcare system level,
an opportunity exists to study and
identify common teamwork failures
across multiple organizations using deidentified, aggregate data drawn from
closed case reviews. These analyses can
identify weaknesses in teamwork skills
that are causing harm across a wide set
of healthcare organizations.

F A L L

2 0 0 1

67

Conclusion
Although the benefits of teamwork
seem intuitive to healthcare providers,
little formal training of the required
skills or assessment of the effectiveness
of teamwork exists. Fully understanding
and implementing a teamwork model is
the basis for studying and understanding

Fully understanding and implementing a
teamwork model is the basis for studying
and understanding clinician error chains.
clinician error chains, and consequently
providing a methodology for corrective
actions for continuous quality
improvement. It also helps to fulfill the
intent of the JCAHO requirement that
calls for teamwork training and effective
communication in the patient care
delivery process. Using a structured
teamwork system enables senior
leadership and members of the Board
of Directors to track tangible and
measurable indicators of teamwork
improvement and assess patient care
performance change.
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