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This chaprer reviews the empirical evidence
concerning the relation between teamwork and
patient safery. The available evidence suggests that
training teams of health care providers constirutes
2 pragmatc, effectve stratepy for enhancing patient
safety by reducing medical errots.

BACKGROUND

In 1999, the Institute of Medicine (IOM} published
Tf:? Err e Human; Building a Safer Health System, 4
ﬁ"ghtem'ng indictment of the inadequate safety that

¢ United States medical establishment too often
Provides irs patients {Kohn, Corrigan, & Donaldson,
1999), Extrapolating from dara gathered through the
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Harvard Medical Pracdce Study (HMPS) and the
Utah-Colorado Medical Practice Srudy (LCMPS;
Studdert, Brennan, & Thomas, 2002), the IOM
report concluded that medical errors cause between
44,000 and 98,000 deaths annually {Kohn et al,
1999). The report also noted that medical errors are
financially costly. The 1OM estmated that, among
LS. hospital inpatients, medication errors alone
cost approximately 32 billion annually. Besides their
direct costs, errors result in opportunities lost,
given that funds spent in correcting mistakes can-
not be used for other purposes, as well as in higher
insurance premiums and co-payments. In addition,
because of their effect on diminished employee
productivity, decreased school attendance, and a
lower state of public health, such errors exact a
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price from the society at large. Specifically, the IOM
estimated that the rtotal indirect cost of medical
errors that result in patient harm lies berween $17
and 329 bilion annually. Finally, medical errors
undermine patents’ and health professionals” con-
fidence in the health care system itself,

Key to this chaprer’s orientatdon toward team-
work-related research, the IOM noted that the
majosity of medical errors result from health care
system failures, rather than from individual
providers’ substandard performance. Thus, in coa-
juncuon with its drive to implement organizadonal
safety systems by delivering safe practices (Tier 4},
the IOM recommended establishing interdiscipli-
nary team-training programs (Kohn etal., 1999).

The primary responsibility for conducting and
supperting research to address the IOM’s recommen-
dations currently rests with the Agency for Healthcare
Research and Quality (AMRCQ)). This responsibility
encompasses three broad areas: (a) idennfying the
causes of errors and injuries in health care delivery; (b)
developing, demonstradng, and evaluating crror-
reduction and patent-protection strategies; and {c)
distributing effective strategies throughout the US.
health care communitv (AHRQ, 2000). One of
AHR(s inidal efforts to address the patent safety
crisis was to comumission a review of the exisung
cvidence base for different safe padent pracnces,
Fvidence Report 43 vied, Making Health Care Safer: A
Critical Analysis of Patient Saféty Practices, presents exist-
ing data on practces viewed as having the potental to
improve patent safety Within this report, Pizzi,
Goldfarb, and Nash (2001) identified crew resource
management (CRM)—a team training approach—as
a strategy that has remendous potendal to imptove
patent safety based on its success in aviation.

STRUCTURE OF THIS CHAPTER

The next sections of this chapter review the evi-
dence concerning the extent to which training med-
ical personnel as teams is likely to improve patent
safety cutcomes. This chapter extends the work of
Pizzi and colleagues (2001} by providing a more
comprehensive review of the evidence base that
supports the importance of teamwork in high-risk
industries and presents a compelling argument for
teamwork’s relation to patent safety. In the next
secdon, we define the key characteristics of a team
and discuss the ptinciples that underlie successful

teamwork, Next, we describe and evaluaee Tesey
concerning the relatdon between teamwork ang”
safety in real world, high-risk settings. Thirg e

introduce current rends and issues in medicy)] teay J
training. Finally, we offer a set of conclusiong and (
recommendations for furure research.

TEAMWORK k

Definitional Issues Concerning
Teams and Teamwork

Teams and teamwork have teceived an increasingi{-.;
amount of attendon over the last 20 years (Drnskg] .
& Salas, 1992, Dyer, 1984; Foushee, 1984; Salas,
Bowers, & Cannon-Bowers, 1995; Stone, 2000, -§
Numerous chapters (Dyer, 1984; Salas et al., 1999 1
and books (Brannick, Salas, & Prince, 1997, Guzzy .
& Salas, 1995; Salas, Bowers, & Edens, 2|]}]a;fij
Wiener, Kanki, & Helmreich, 1993} have specifi.
cally addtessed crirical issues related to team per.
formance. In fact, organizations that do not rely on ¥
teams, at least to sOMme extent, are scarce.

Given the prevalence of teams in the wortkplace, 7
the litetature reflects substantial agreement segard ™~
ing their defining characteristics. Any inconsisten- .
cies among definifions are due, at least in part, w.c
the reality that teams reflect a variety of purposes™}
{e.g, learning, producing a product, solving prob-:
lems, paining accepuance), forms (e.g, virtal, co- ']
located), sizes, and longevity {e.g, ad hoc, long
term) (Cohen & Bailey, 1997).

What Is 2 “Team™ To identify the key featuces |
of a team, we reviewed several often-cited defini-
tions (Dyer, 1984; Guzzo & Shea, 1992; Mohrman, &
Cohen, & Mohrman, 1995; Salas, Dickinsan,?
Converse, & Tannenbaum, 1992), as weli as othet
televant literature. The definidon we adoptfd';.
includes the following four characteristics: @ ©
teamns consist of a minimum of two or mog .
people; (b) team members have specific roles, per.,
form specific tasks, and interact or coordinaté W‘g*
achieve a common goal or cutcome; (c} team meft
bers possess specialized knowledge and shills ﬂ“‘i
often work under conditions of high workload; and?;
{d) teams embody the coordinaton that resut;
from task interdependency, which distinguis
teamns from small groups,

hes 2§

)
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of Effective Teamwork. Teamwork

“gaditionally been described in terms of classical

"¢ theory, which posits that team inputs, team
‘-.cses, and team outputs are arrayed over ame, In
:cular, tearm nputs include the characteristics of

e task to be performed, the elements of the context

. which wark occurs, and the atgtudes team mem-
s bring to a team situation. Team process cor}sti—

: ‘-.W the interaction and coordinadon required
e ream members if the team s to achieve its
x:pcaﬁc goals. Team oufputs consist of the products
\hat result from team performance (Hackman, 1987,
1999; McGrath, 1984). Thus, rearnwark per se

berirs in the process phase, durng which team
members interact and work together ro produce ream
outputs. Finally, teamwork does not require team
fiambers to work together permanently; it is sus-
3 sined by a shared set of teamwork skills, not by per-

thanent assignments that carry over from day to day.
Howevet, simply installing a team structure in an
Grganization does not automatically result in effec-
tve tcamwork. Effective team petformance
" fequires teamn members’ willingness to cooperate
for a shared goal. Moreover, cffectve teamwork
(;i_epends on effective within-team commumication
sand adequate organizational resources and support.
“TIn short, tcamwork requires team members to
develop a shared awareness of one another’s roles
and abilines, Without this awareness, serious but
avoidable adverse outcomes may result from a
series of apparendy trivial errors that effective
teamwork would have prevented.
Extensive research has yielded numerous models
‘of effective teamwork (Campion, Medsker, 8 Higs,
1993; Fleishman & Zaccaro, 1992; Hambrick, Cho,
& Chen, 1996, Stevens & Campion, 1994; West &
r ____'Anderson, 1996). Historically, this literature has
sought to idendfy genede teamwork skills associ-
ated with mos: teams. However, the focus has more
- tecently shifted toward identifying the specific com-
- Pedency requirements that team members exhibit
- (Cannon—'B:_:wers, Tannenbaum, Salas, & Volpe,
- 1995 "N, Chung, & Brown, 1997; Stevens &
Qhﬂmpinn, 1994, Although the term competency sig-
nitfies a variety of meanings, it is generally used to
denote the qualities needed by a jobholder
_(BO)-'ains, 1982)." Specifically, Parry (1998) detined

I"—--______\___

the term “competencies” as a cluster of related
knowiedge, skills, and attimades thac affects a major
part of one’s job (eg, represent one or more key
roles or responsibilities; correlate with successful
job performance; can be measured against well-
accepted standards; and can be improved through
training and development).

Generally speaking, team competencies are the
arrributes team members need to engage success-
fully in teamwork: As has been suggested, “ ... ltis
essential to understand the nature of competencies
required to function in a team as a means to define
selection criterla, design and conduct raining, and
assess team performance” (Cannon-Bowers et al,,
1995, p. 334). To explicate this understanding,
Cannon-Bowers and colleagues identfied three
types of competencies that are critical for effecave
eamwork: (a) teamwork-related knowledge (K}, (b)
eamwork-related skills (S), and (¢} teamwork-
refated atutudes (A).

In summary, teams know things, do things,
and feel things; moteover, they know, do, and feel
within specific environmeants, Thus, their effective
petformance depends on integraung a host of
interrelated personal and siuadonal charactetistics.

Training Teams

Team training can be defined as applying a set of
instructional strategies, that rely on well-tested rools
(e.g, simulators, lectures, videos), to specific team
competencies {Salas 8 Cannon-Bowers, 2000; Salas,
Rhodenizer, & Bowers, 2000; Salas, Rozell, Mullen, &
Driskell, 1999). Effective team training reflects gen-
eral punciples of learning theory, presents informa-
ton about requisite team behaviors, affords team
members the opportumty to practce the skills they
are learning, and provides remedial feedback.

A great deal of research has been devoted to the
most effective strategies and techmques for training
specific team knowledge, skill, and attiade {(IKSA)
competencies. A comprehensive review of this
research has presented an extensive collection of
principles and guidelines concerning the design and
delivery of team training. For example, guidelines
exist for assertiveness training (Smith-Jentsch,

F
Bayazns 1982, p. 104, in hus seminal wotk on comnpetencics, defined a job competency as “an underlying characterisue of a person,

LT : . R
o resalis in effocnve o superiar pecformance in a job!
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ZNOWLEDRGE COMPETENCIES ! ]
Competency | Definition ,
- =

Shared Tas« Models/Situation Assessment

A Shared undetstanding of the situation and approprigte
strategies for coping with task demands

Tearnmate Characteristics Familiarity

Knowing the Task-related competencies, preferences,
tendencies, strengths, and weaknesses of teammates.

SKILL COMPETENCIES

Mutuai Performance Monitoring

Tracking fellow teamn members’ performance to ensure
that the work is running as expected and that proper
procedures are followed

| Flexibility/Adaptability

Ability to recognize deviations from expected course
of events to readjust one's own actions accordingly

Supporting/Back-Up Behavior

Providing feedback and coaching to improve performance
or when a lapse is detected: assisting teammate in
petforming a task: and completing a task for the

team marmber when an overload is detected.

Team Leadership

Ability to direct / coordinate team members, assess
team performance, allocate tasks, motivate subardinates,
planforganize, and maintain a positive team environment.

,.--;.C.’-{ -

Closed-Loop Communication/
Intormation Exchange

The initiation of a message by the sender, the receipt
and acknowledgement of the message by the receiver, and
the verification of the message by the initial sender

ATTITUDE COMPETENCIES

Team Cohesion

The total field of forces that influence members to remain
in a group: an attraction to the team as a means of task
accomplishment

Mutual Trust

A positive attitude held by team mermbers regarding the
aura, mood, or climate of the team's internal environment

Coliective Crientation

The belief that a team approach is better than an
individual one

lmportance of Teamwork

L

The positive attitude that team members exhibit toward
working as a team

Exhibit 17-!. Essential Team Knowledge. Skill. and Attitude (KSA) Competencies—adapted from {Salas

et al, 200ia)

Salas, & Baker, 1996), cross-training (Volpe,
Cannon-Bowers, Salas, & S3Specror, 1990), stress
management training (Driskell & Johnston, 1998),
and teamn self-correcton (Smith-Jentsch, Zeisig,
Acton, & McPherson, 1998},

In addition to the available ream traimng research
and practical guidance, the team competencies

preseated in Exhtbit 17-1 provide an exceﬂentg-
resource for designing team trzining programs
Cannon-Bowers and colleagues contended that tfﬁm'_
K&A competencies should serve as the startng poutl.
for conducting training needs analyses. After esmb.:
lishing 2 tearn’s specific competency requiremen®’
trainers must specify approptiate training stratcgies -

ﬁ’:; i or
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¢ this requirement, Cannon-Bowers and

oues offered detailed information on the
coﬁ::fzf wraining required for developing particular
;aam compe[cncies and the strategies that are likely
w0 be guecessful {Cannon-Bowers et b, 1995),

Finally, 2 successful team waining program con-
stutes TMOEE than devcloping team members’
KSAs. For example, because organizatonat factors
outside the training program itself affect the pro-
gmm’s success, conducting a needs analysis before
designing 2 training int?rvenr_ion is CSSC{]Lial o
determining the best delivery method or instruc-
donal strategy. In addinon, tramning developers
should take advanrage of the increased pracdce
opportunities provided by certain trajnin_g wols,
such as advance organizers {e.g, outlines, diagrams,
graphic organizers), preparatory information,
P;cpracticc bricts, attentional advice, goal otienta-
ton, and meta-cognitive strategies (Cannon-
Bowers & Salas, 1998).

To mee

SUMMARY

The preceding scction discussed the elements that
typify effcctive teamwork and effective team tratn-
ing. High-pecforming teams exhibir a sense of col-
lective efficacy, are dependent on each cther, and
believe that they can solve complex problems.
Moreover, cffectve teams are dynamic: they opu-
mize their resources, engage in sclf-correction,
compensatc for each other by prowviding back-up
behaviors, and adapt as necessary. Because they can
often coordinate without communicating overtly,
effecuve teams can respond efficiently in high-
stress, ime-restricted environments.

Desigring training that will improve teamwork
skills on the job is a challenge. In virtually any field,
team training requires a comprehensive, sustained
Strategy that targers many aspects of tcamwork,
Tﬁ:}ms operate in complex environments. Yer team
training is charged with improving traince KSAs
and facilitating desirable performance outcomes
(eg, safery, timely and accurate responding, padent
Welfare} under these condinons, Therefore, cffec-
e maining programs must (a) systematically rep-
fesent sound theory and a thorough needs analysis;
@ provide trainees with information, demonstra-
tons, guided practice and dmely diagnostc feed-
back; and (¢} reflcct organizational cultures thar
hcourage the ransfer of the trained competencies
0 the task environment.
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TEAMWORK IN HIGH-RISK CONTEXTS

Commercial Aviation

Because aviation consdmtes a ficld in which mis-
takes can cause an unacceptable loss of life and
property, the flight industry has been on the fore-
front of developing teamwork traimng to reduce
risk. Among the team training programs that have
evolved within aviation, the best known is crew
resource management {CRM) training,

Recent research suggests that CRM training
results in heightened safery-related attitudes;
improved communication, coordination, and
decision-making behaviors; and enhanced error-
management skills {Helmreich & Mertirt, 1998;
Wiener ctal.,, 1993). CRM training also has demon-
strated consistently positive results across a wide
range of team structures, including pilot crews,
maintenance crews, dispatch crews, and air traffic
control teams {Helmreich & Foushee, 1993; Oser,
Salas, Merker, & Bowers, 2001; Smith-Jentsch,
Baker, Salas, & Cannon-Bowers, 2001).

CRM has grown from focusing solely on aware-
ness and atiude change, 1o incorporatdng behav-
ioral skills training, to integrating traiing in
teamwork with training in technical flying skills, as
is the case with the T.S. Federal Aviation
Administration’s new Advanced Qualification
Program (AQP). Recent reviews suggest that CRM
waining results in posidve reactions to teamwork
concepts, increased knowledge of reamwork prin-
ciples, and improved reamwork performance in the
simulator {Salas, Burke, Bowers, & Wiison, 2001b).

CRM’s effect on the uldmare criterion—a reduc-
don in the number of accidents—has yet to be
empirically established (Salas ec al., 2001b).
However, accidents represent a poor criterion
methodologically, becausc they exhibit an extremely
low base rate (Helmreich & Foushee, 1993). Thus,
researchers have relied on surrogate measures—
like improvements in tcamworl-related knowledge
and skills, behavioral demonstradons of CRM skills
on simulated flights, instructor evaluations of
wained versus untramned crews, and changes in an
organization’s safety culiure—to demonstrate the
effectivencss of CRM training,

Viewed in isolation, each piece of evidence con-
cerning the effectiveness of CRM training can be
disputed; nevertheless, the pattern of results sug-
gests that CRM training does improve the margin of
aviation safery. In short, the reasonable inference 1s



264 « BAKERETAL

that if trainees demonstraie improvement in critical
weamwork-related cornpetencies and if they apply
these skills in the posttraining environment, the
ultimate outcome will be safe flights.

As practced corrently, CRM training meets the
criteria we mentioned 1n our discussion of team
aning. CRM focuses on trainable, measarable
skills that are erucial to successful performance. As
such, CRM’s methodologics could theoretically
apply to virmally any medical domain in which
effective teamwork minimizes crror and enhances
patent safety.

Military

The other high-risk industry in which team training
has grown to prominence is the military. The water-
shed for this research was USS Vincennes’ acaden-
tally shooting down an Iranian Airbus in the
Persian Gulf in 1988, In response to this incident,
the Navy began a multivear, mulamillion-dollar
research program to formally soudy teamwork and
team wraining intervendons. The program, called
Tacueal Decision Making Under Stress (TAD-
MUS), began in 1990 and ed two breakthrough
advances in the science and practice of team train-
ing. Results of the program have highlighted new
approaches, such as interpositional knowledge
{cross-) vainmng, mental-mode] training, and team
self-correction training,

Following the Navy's lead, the US. Air Force
and the U.S. Army also supported research on team
petformance and team wraining (Keesling, Ford, &
Harrison, 1994; Sichold, 1994). Ia fact, as Salas and
colleagues (1993, p. 71) pointed out, “Much [had)
been accomplished since Dyers (1984) seminal
review.” These research and practce results were
incorporated into what has become the current
state of mulitary tearn training,

Some type of formal team traning is now a
mator component of training in most branches of
the US. Armed Forces. For example, all branches
of the US. Armed Forces give pilots and other air-
crewy CRM (Spiker, Silverman, Tourville, &
Nullmeyer, 1998). Current military aviation team
training is again adopting the best practices of civil
aviavon, such as AQP, and combining these prac-
tices with traditonal military teaining and cutting:
edge rechnology.

In addition to pilots and other aireraft
crewmembers, many sailors, soldiers, airmen, and
Marines receive wam training. For exarmple, the US.

Navy has recently adopted an approach e
Team Dimensional Training (TIXT), which resilgi
from the TADMUS program (Cannon-ngmg’}‘

Sales, 1998). TOT addresses teamn-related I<S k
provides practice in briefing and debrieﬁng i 3
trains trainers and team leaders to evaluae an!d cﬁ‘;J
tque team skills {Tannenbaurm, Snxith—]enrsch‘""_

Behson, 1998). It has been rested in teams 5 G '
ferent from one another as submarine attack et
teams, seamanship and shipboard damage conug. §
teams, naval aircrews, and surface warfare team [ﬁ .
short, TDT trains teams o correct thernsclveg‘ L@'T

addition to training team leaders 1o guide gy
members through the self-correction procey’
(Smuth-Jentsch et al,, 1998).

Summary

This secton briefly examined the empirical ey
dence concerning team performance and regy s
training in high-nisk contexts. Given that serigy
misfortunes resulting from human error are relg "
tively rarc in aviation and in military forces no§
involved in warfare, empirically linking wam pc;l;-ﬂ
formance to the “uldmate criterion” of reducing
these errors (s difficult. Nevertheless, taken as 1
whole, research on teams has demonstrated 4
strang relation between effectve team performanu:_';-:
and desirable “proxy” criteria, such as flexibﬂilg’,".';}
adaptability, ability to reallocate resources, and
resistance 1o stress. In addition, teams yield valuable™
process-oriented benefirs, such as cohesion, reten §
tion, and morale (Gully, Devine, & Whitney, 1995
Gully, Incalcatersa, Joshi, & Beaubien, 2002). &
Given the pervasiveness of these findings, infet_
ring that successful teamwork might substantall -
reduce severe life-threatening medical errors is n'b_{\;é
unreasonable, Thus, we view the relations doce s
mented in this section as relevant to medical teas /|
training, Now we turn to a discussion of existigg
medical team training programs.

—_— e ————

TEAMWQRK AND HEALTH CAEI::_;_‘

The Case for Teamwork

Throughout the health care community, Smﬁ
groups of people work together in intensive Cl@\‘;
units (ICU), operating rooms, labor and deliveffk
wards, and famsly medicine practices. To make sale

g

and efficient patient care a priotity, physicia?




: " Pharmacists, technicians, and other health
.gur}zsvsionals must coordinate thels acrivitles.
HI:wchf‘ even though a myriad of Ir_he condir_iolns
- Jddressed by health care professionals require
‘mteniiSCiP“f‘af." teams, mcfnber& of these teams
 aze sarely trained togerhe;; tfurt.hermog, they often
" come from separate disciplines and diverse educa-
_dondl progrAms. -
" Given the interdisciplinary pature of the work,
- eamwork is crideal to ensuring padent safety.
Teams make fewcr mistakes than do indjvi§ua[s,
especially when _each team member knows his or
her responsibilites, as well as those of other team
members. Consistent with health care increased
emphasis o0 tearmnwork, AHR(Q advocates a cultural
_ chift from dJenying the presence of medical errors
' to discussing, learaing about, and preventing them.
CRM waining—wiuch falls under the domain of
{ 'yeam training’~—1s one means for helping to bring

: about this cultural shift,

Moreover, AHR() 18 not alone in recognizing the
importance of teamwork for improving the perfor-
mance of medical professionals. Tn concert with
i AHRQs goals, the Accrediadon Council for
" Grduate Medical Educadon (ACGME) recendy
* idendfied several teamwork-related competencics

that residents must master. These competencies
include communication with pagents and significant
others, padent counscling and education, working
with other health care professionals, and facilitaung
* the learring of students and other health care pro-
fessionals {Dunnington & Willlams, 2003).

Simularly, the Association of American Medical
Colleges (AAMC) funded a “‘critical incident”
analysis to investigate the behaviors that result in
successful and unsuccessful performance during
medical school and residency. The results
revealed the importance of a namber of teamwork-
related comperencies, including interpersonal skills
and professionalism, interactons with paticnts and
family, apility to foster a team environment,
and ability to mentor or educate other students
(Adams, Goodwin, Searcy, Norris, & Oppler, 2001).

Medical team training programs derived from
CRM beyan with the introduction of anesthesia
Cisis resource management (ACRM) training at
Stanford University School of Medicine and a: the
Anesthesiology Scrvice at the Palo Alto Veteran
Affairs Medical Center {(Howard, Gaba, Fish, Yang,
& Samnquist, 1992). AHRQs 2001 review of in-
Place paticar safery practices criqued the ACRM
model, ciring it as high in impact but low in evi-
dence supporting its effectuveness (Pizzi er al,
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2001). More recently, the Deparument of Defense
(DO funded several other CRM-derived team
training initiatives. Specifically, MedTeams™
(Morey, Simmon, Jay, & Rice, 2003) has been imple-
mented in a number of US. Army and US, Navy
hospitals.

ACRM Program

Developed by David Gaba and his colleagues at
Stantord University and the Pale Alto Veteran
Affairs (VA) Medical Center, ACRM is designed to
help anesthesiologists effectively manage crises by
working in multidisciplinary teams thar include
physicians, nurses, techoicians, and other medical
professionals (Gaba, 1998; Gaba, Howard, Fish,
Stnith, & Sowb, 2001a; Howard et al., 1992). To
facilitate this goal, ACRM rraining provides trainees
with critical incident case studies 10 review {Davies,
2001). In addition, ACRM provides taining in
rechnical skill and in team KSAs, Training in the
selected teamwotk skills 15 intended 1o enable
trainees to learn from advetse clinical occutrences
and to work more effectively with different leader-
ship, followership, and communication styles
(Gaba, Howard, Fish, Smith, & Sowb, 2001b).

ACRM training wakes place in a simulated operat-
ing room (OR), after compledng the reading assign-
ments that precede each module. The sumulated OR
inchides actual monitoring equipment, a full-patient
simulator, a video staton for recurding the team’s
performance, and a debriefing room that is equipped
with a variety of audiovisual equipment. The fuli-
patent simularor incorporates a seties of complex
mathematical models and pneumatic devices to sim-
ulate a patient’s breathing, pulses, heart and lung
sounds, exhaled CO,, thumb cwitches, and other
physiclogical reactions (Gaba, Howard, Fish, Smith,
& Sowb, 201 a; Murray & Schneider, 1997).

The ACRM curticuluom comprises 3 full sepa-
rate days of simulation training, over 3 years of
anesthesiclogy training. Day 1 provides an intro-
duction to ACRM principles and skills. Day 2 pro-
vides a refresher on these skills and analyzes clinical
events from the perspective of the clinician’s tech-
nical and teamwork skills and from the perspective
of the organization as z larger system. Day 3
emphasizes leadership taining, debriefing skiils,
and adherence o the procedures established to
deal with adverse clinical events. Each training
module consists of a similar strucrure: preassigned
readings, course inwoducdon and review of marterials,
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familiarization with the simulator, case study analy-
sts and videotape reviews, and 6 hr of participating
in simulator scenarios, followed by an instructor-led
debriefing and a postcourse data colleetion. Lach
scripted training scenario is approximately 45 min
long; each debriefing session lasts apptoxirnately
40 min (Gaba et al., 20013},

Several instructors are required to run the ACRM
training scenarios. They might include a retired OR
nusse who role-plays the circulating nurse and an
anesthesiologist instructor who role-plays the operat-
ing surgeon. In addition, a director monitors and
tecords the simulation from another room, commu-
nmcaong with the instructors wvia two-way radios
Throughout the simulation, trainees rotate through
various roles, such as “first responder,” “scrub tech-
nician,” and “observer’{Gaba et al., 2001a).

ACRM rraining, complete with yearly refresher
training, 18 currently used at several major teaching
Institutions In the United States and around the
world {Australia, Israel, Denmark). At some
centers, ACRM training 15 offered for experienced
practiioners as well as for trainees. Moreover,
some malpractice insurers (i.e, Harvard Risk
Management Foundation) have lowered their rate
structure  for ACRM-trained anesthesiologists
(Gaba et al, 2001a).

An ACRM evaluaton rypically assesses a variety
of process-oriented criteria. Teannpurk pesformante is
rypically assessed using behavioral markers of the
10 reamwork skills specified in the previous section
{Gaba et al, 1998}, One measure of these team-
work behaviors consists of a checkiist, which, as
noted previcusly, is analogous to the Line/LOS
Checklist used in CRM programs {Helmreich,
Butler, Taggare, & Wilhelm, 1995). Using a 5-point
rating scale, trained raters evaluate team perfor-
mance on each dimension (Gaba et al, 1998).
Measures of interrater agreement exhibited r
values (James, Demaree, & Wolf, 1984) ranging
bernween .60 and .93 (Gaba et al., 1998); an 7, of .70
is considered sufficienty high to reflect a sausfac-
tory degree of agreement among raters.

Most of the thousands of participants who have
undergone ACRM training cvaluare it favorably, even
the “death scenario,” which is specifically designed to
assess how trainees handie losing a padent; these pos-
itive responses genetally last for up to 6 months after
waiming (Gaba et al., 2001k). Furthermore, recent
research suggests thar participation in ACRM traning
also increases wainees’ self-efficacy and decreases
their self reported anxiety (Tays, 2000).

Despite these positive assessments, to out
knowledge, no studies have taken the next logical

step of directly investipating the link berween oy
process and patient-safety criteria. In fact, virnyy), -
no research has tested the effect of any aspece i *
ACRM training on actual performance outcomy ;
With respect o dndividual (i.c., technical) perf, !
mance, this lack of outcome-related validiy
denves, at least in part, from the difficultes agggg. -
ated with quantifying the performance of anesthe.
siologists (Gaba et al., 1998}, :

However, with respect to assessing the effects pf
team process, the lack of outcome-related validyy, -
cannot be explained so easily because programme] -
outcomes are embedded ino the ACRM trainicg -
scenagios (e.g, the “death scenario™). Thus, we -
believe chat developing measures 1o assess the
effectiveness of teamwork in facilitatng posidye
outcomes and In successfully managing, if ng -
avoiding, negative outcomes would constimte 5 -
construcave focus for forure research, Further .
more, given the cutrent state of simulation, devis. ..
ing training scenarios for which the outcome i -
contingent on the level of trainees’ demonstrated .|
teamwork skills might be worthwhile.

MedTeams' Purpose and Strategy

The primary purpose of MedTeams is to reduce -
medical ertors through imerdisciplinary eamwotk.
MedTeamns was ininally developed for emergency
departments (EDs) on the premise that most errors
result from breakdowns in systems-level defenses =
that occut over time {Simon et al,, 2000}, According
to the MedTeams’ ED) curriculum, each team mem- .
ber has 2 vested interest in maintaining patest
safery and is expected to take an assertve role in -

breaking the error chain. MedTeams defines a corc . §

ED team as a group of 3-10 (average = 6) medical
personnel who work interdependently during a".'.'_
shift and who have been trained to use specific
teamwork behaviors to coordinate their clinical =
interactions. Each core team includes at least ont -
physician and one nurse, A coordinating team that
assigns new patients to the core teams and provides
additional resources as necessary manages seveml._
COfe teams, o

MedTeams’ training was developed from ¢
evaluztion-driven course design. Based on ncedﬁl".'f-’
analysis data, five critical dimensions were ident -
fied. Then, 48 specific, observable behaviors wee -
ioked to these dimensions and Bchaviora}lf
Anchored Rating Scales (BARS; Smith & Kendall;: i
1963) were constructed. Finally, to establish its cOf*. -
tent validity, the MedTeams curriculum W”_.'."'f_




- ed and refined during three 5-day expert
; mfrscssmns that included ED physicians and
' F‘ﬂes from 12 hospitals of various sizes (Simoa
,:uic 1998). Expert panel review and medification
ftf the curticulum were used to create labor and
: gclivcf}' and OR versions of MedTeams.
¢ pedTeams uses 2 train-the-trainer approach to
] i‘-mplcmcn[ the training Trainers, designated by
" their facility, reccive comprehensive training on
how to reach MedTeams and are ceFuﬁed a8
) MchC;ImS’ instructors. The course COnsists of an
§-hr block of classroom instruction that contains
an introduction medule, five learning modules, and
i an integradion unit. After completing the classroom
. qining, each wam member parncipates ia 2 4-hr
racticum  that involves  practicing teamwork
‘behaviots and recelving feedback from a trained
nstructor. Coaching, mentoring, and review ses-
sions also are provided during regular work shifts
{Simon et al,, 1998).

Med [eams’ trainiag has been evaluated using a
quasi-experimental research design (Morey et al,
2002, 2003) in which a variery of process factors
(g, quanuty of teamwork behaviors) and cnabling
factors (e.g, attitudes toward tearmwork, staff
burnout) were measured over a 1-year period. An
~ analysis of these data indicated a positve effect of
- training on osicome oierta (e.g, medical errors, patient

satisfaction; Morey et al., 2002}, However, this snudy
suffered two significant limitations; pardcipating
hospitals self-sclected into either the experimental or
control groups, and observers were not blind to the
experimental conditions. To address this limitation, a
subsequent evaluarion of MedTeams in labor and
delivery units is in progress, using a randomized chn-
ical trigl design (Goldman, Shapiro, Mann, Risser, &
Greenberg, 2002).

Summary

This chapter has summarized the general state of
medical tearn training. We concentrated our discus-
sion on ACRM and MedTeams, because these are
the most thoroughly documented medical team
training programs. These programs have mmade
Progress in improving patent safety; nevertheless,
despite the encouraging nature of the extant data,
the degree to which medical, CRM-inspired train-
g will enhance patient safety remains in guestion.
ThUS, 10 provide a strategy for further investiga-
Uon, the final section of this chapter integrates our
findings into conclusions and recommendations
Televant to medical team training,
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CONCLUSIONS AND
RECOMMENDATIONS

Conclusion I: The Medical Field
Lacks a Theoretical Model of Team
Performance.

To date, research has not developed a comprehen-
sive model of team perfarmance in medical settings;
consequently, medical team training programs have
not been grounded in a scientific understanding of
effective teamwork in the medical community. Given
this gap in knowledge, the first research effort we
advocate is to develop a theoretical medical teamn
performance model that hypothesizes (a) the rela-
tions among predictors of performance and (b) the
relations between predictors 2nd outcome criteria.
Nevertheless, despite the absence of a team perfor-
manice model that focuses on medical tcams per se,
previous research has provided considerable relevant
knowledge; the availability of this knowledge under-
lics several of the remaining conclusions.

Conclusion 2: The Science of Team
Performance and Training can Help
the Medical Community improve
Patient Safety

As discussed in this chapter, a more general science
of team performance and training has evolved and
matured over the last 20 years. This science has
produced a number of principles, lessons learned,
tools, and guidelines that will serve the patent
safety movement. Qur recommendations are as fol-
lows: (2} that the medical community continue to
inform itself of the progress of this science
through 2 vadety of venues (e.g, specialized work-
shops, books) and (b} that the medical community
enlist the help of team training experts to apply to
patent safety the principles, guidelines, and learq-
ing afforded by previous research.

Conclusion 3: Research Has Already
Identified Many of the Competencies
Necessary for Effective Teamwork
in Medical Environments.

Previous investigations have identified the compe-
tencics required for effecdve team funcioning in
a number of complex sertings. Many of these

R RS Lol i Lo B b ¢
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competencies apply to the medical community.
However, as Cannon-Bowers and colleagues (1995)
noted, the tcam skills literature is confusing, contra-
dictory, and plagued with inconsistent labels and def-
initions. For example, across studies, different labels
are used to refer to the same teamwork skills, and the
sarne labels are used to refer to different skills. Thus,
we recommend using a two-step process to develop
a taxonomy with standard nomenclature; this taxon-
omy would name and define teamwork-related
I<SAs that constitute the cote ompetences telated to
successful teamwork in the medical dornain,

The first step in developing such a taxonomy is to
determine an appropriate level of explanation; the
constructs included in the taxonomy must be con-
ceptualized broadly enough to span the medical field
yet be specific cnough to facilitate valid measure-
ment. Further, although this list of core competen-
cies should reflect all relevant aspects of team
performance, it must be concise enough to generate
teamwork and team training research and to facilitate
tearn training needs analyses in organizatdons.

The second step, determining relevant core com-
petencies, encompasses two acovities, One task is to
establish which of the many competencies mani-
fested in previous research are relevant to virtually all
medical teams; another task is to identify core med-
ical team competencies that have not emerged from
tearn research in other domains. We believe that
using task analytic techniques (e.g, survey queston-
naires, structured interviews, and unobtrusive obser-
vadons} will vield the most valid informadon. We
also emphasize the importance of large-scale, strati-
fied dam collecoons, because the goal is to idendfy
genetric competency requirernents with which the
medical community at-large concurs,

Conclusion 4. A Number of Proven
instructional Strategies are Available
for Promoting Effective Teamwork.

The science of team performance and training
has developed and validated sumerous training
strategies that can provide requisite competencies
to teamns who perform in complex envirenments.
Through a variety of formats and objectves, these
strategies extend beyond CRM training, We recorm-
mend {a) that the medical community use these
strategies wherever possible, given that some are
relatively easy to design and deliver and (b) that the
community explore strategies other than CRM to
Improve patient safety.

Conclusion 5: Team-Training
Strategies Must Be Further
Adapted to Medical Needs.

We ate convinced that no single model of team gy, -

ing can be apphed across all medical practices 4 -

contexts. For the purposes of this discussion, y,
define a “practice” as 2 medical specialty or Subspe. .

cialty, such as emetgency medicine, general or famyj, |
medicine, intensive care, surgical medicine, or obsiep.

rics. Medical pracdces differ dramadcally acrogs , -

vatiety of criteria: size, purpose, duradon, redy.
dancy of expertise, decision time, and consequenge

of error, to name but a few

Moreover, a particular practice may operate jna*7
aumber of diverse contexts. As an example, emer. .

gency medicine providers functon i hospital B

in emergency-response mobile vnits, and on banle.
ficlds, Similarly, to menton several obvious distine. -
aons, urban and rural general providers operate in |
independent or mulupractidoner offices, as well a5

in community walk-in clinics. Neither the compe.
tencies that impel successful teamwork nor anopti- -
mal team-training strategy can be expected to
generalize across all these contexts. And, of course, |
not all members within the same team will neces- |

sarily need the same KSAs.

Therefore, in addition to the core-competency
taxonomy, we also recommend developing -

practice-specific taxonomies. These putatve ox-
onomies would not be redundant with the generic,

core-competency taxonomy, Rather, a pracuce
specific taxonomy would denote the specific KA
requirements that are central to teamwork in

a given pracnce. The medical content and proce-

dures that define this practice would drive the :_':I

identificadon of relevant team competencies.

Virmally no previous research has addressed the .

manner in which differences within and between
medical practices should be reflected in practice-
specific taxonomies, Yet we find this issue suffi

ciendy compelling to warrant forther investigation.

Because these taxoncmies are derived from the

medical characteristics of specific pracdces fand
contexts within them), subject-matter experts who - -
represent each practice might be invaluable in iden

dfying practice-specific team competencies that a%

not redundant with the generc core-competench °f
taxonomy. Nevertheless, we also supggest that

researchers avail themselves of survey guestioh

naires, structured interviews, and unobtrusi¥

obscrvations,




conclusion 6 The Medical
community Has Made ‘ .
considerable Progress in Designing
_and Implementing Team Training
Across @ N umbper of Settings.

Qur review of team traning programs cleatly shows
% . that the medical community is striving to implement
CRM training 2€ross a aumbet of medical domains.
‘e recommend that this trend be continued.
Howevet, the extent o which these programs are
being implemented with the help of what we know
- from the sclence of learning, of team performance,
S nd of ralming is less cleat. Thus, we recommend
" smeagthening the link between sciendfic knowledge
+ and medical team trajring Furthermore, as noted
‘previously, the medical comnmunity should explore
- gther strategies that can be effectvely applied to
" medical team training, Specifically, we first recom-
mend that medical team wajning be deselped to
reflect the established instructional prnciples that
- upderie am-training research. Second, we recom-
- mend thar the qualty of thesc programs be esaduated
i on the basis of confitmed sciendfic critena (eg,
" assessing the degree to which training transfers to
the actual work environment).

Conciusion 7: The
Institutionalization of Medical-
- Team Training Across Different
Medical Settings Has Not Been
Addressed.

Qur final conclusion focuses on what we consider
the imperative nced to embed medical team traiming
in professional development. By “embedding” we
mean implemencdng and regulaung medical feam
trining throughout a health care provider’s career. As
noted eaclier, the ACGMF. idenified several team-
work-related competencies thar residents must
master. Similasly, AAMC funded a “catical incident”

Adains, ). 4 Goodwin, G. T, Searey, C A, Nowds, D G, &
Opplar, 5, M. (200033, Derelgpment of a Perfornrance Model of the
Medics] Edneation Process, Techical Report Commissioned by the
Asodanion of American Medreal Collger. Washingrem, DC:
American Instintes for Rescarch.
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analysis to investgate the behaviors that resule in
successful and wvnsuccessful performance during
medical school and residency. Although nat origi-
nally targeted roward team performance, the resuits
revealed the impotrance of a number of teamwork-
related competencics.

Simply stated, for medical team training to deliver
the impact that i can porendally exert on patiefit
safety, It must be instantdated at every stage of a
provider’s working life. For example, certain medical
school assignments might require smadents to pre-
parc team projecrs. Interns and residents might
observe, partcipate in, and evaluate practicing teams
in hospitals. The larger challenge, however, occurs
after providers have completed their formal rraining,

We believe rhat the structure of health care, as
currently conceptualized, does offer appropnate
junctures where teamwork skills could be evaluated.
For example, like the examinations that are con-
structed for board certification in medical specialties,
ir might ulumately be usefui to develop a board cerd-
fication test for tearnwork, Such an exam might com-
bine a written test of kaowledge and situational
judgment wich performance in a simulated scenario.
Because the board examinations are practice specific,
their teamwork component could assess practice-
specific teamwork competencies. In addition, the
Joint Commission on Accreditation of Healthcare
Organizations currently evaluates hospitals on criteria
that range irom medical pracuces to manageria sys-
tems to facilides maintenance. At some point in the
‘future, folding generic competency criteria into the
Joint Commission evaluadon might fucus providers’
atendon on the importance of wamwork in medical
settings, as well as vielding valuable research dat.
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