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Improving Team Performance and Patient Safety on the Job
Through Team Training and Performance Support Tools:

A Systematic Review

Dana Milanovich Costar, MS, BA and Kendall K. Hall, MD, MS
Introduction: Efforts to improve teamwork in health care have received
considerable attention. The current systematic review was conducted to
identify recent studies that implemented practices to improve teamwork
and were associated with positive improvements on the job.
Methods: Electronic searches of 2 databases (i.e., CINAHL and
MEDLINE) were conducted to identify relevant articles published between
2008 and 2018.
Results: Twenty articles were selected for inclusion in this review. The
studies most often used quasiexperimental designs and interventions were
applied in avariety of hospital settings including labor and delivery, operating
rooms, and emergency departments. Across studies, measures assessing
teamwork skills on the job were most often collected and showed sustained
improvements up to 12 months. Moreover, evidence of improved clinical
processes (e.g., compliance with guidelines and efficiency) and increased
patient safety (e.g., reduction in adverse events) was found in both studies
of team training interventions, as well as in those that introduced perfor-
mance support tools (e.g., checklist).
Conclusions: The results of the current review are consistent with previ-
ous research and add to the evidence base on the practices to improve team-
work within hospital settings. Although efforts to improve teamwork have
spread to other health care settings such as office-based care, published
studies are lagging behind.

Key Words: teamwork, team training, performance support tools, quality
improvement, patient safety
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F ailures in communication and teamwork have been identified
as contributing factors in approximately 68% of adverse events.1

As such, considerable effort has been made to improve teamwork
within health care settings through the use of team training pro-
grams and performance support tools. According toWeaver et al,2

“team-training is defined as a constellation of content (i.e., spe-
cific knowledge, skills, and attitudes that underlie targeted team-
work competencies), tools (i.e., team task analysis, performance
measures) and delivery methods (i.e., information, demonstration
and practice-based learning methods) that together form an in-
struction strategy” (p. 360). Some of the earliest health care team
training programs were based on crew resource management
(CRM), an established and validated strategy within the aviation
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community. Subsequently, the Veteran’s Health Administration
introduced its own team training program called medical team
training (MTT). Similarly, the Agency for Healthcare Quality and
Research partnered with the Department of Defense to develop a
team training program specifically designed for health care pro-
viders called Team Strategies and Tools to Enhance Performance
and Patient Safety (TeamSTEPPS). Studies of health care team
training have demonstrated positive improvements in reactions,
learning, transfer, and results using Kirkpatrick’s3,4 multilevel
evaluation framework.5–8 These programs often introduce perfor-
mance support tools (e.g., checklists) to increase the likelihood
that knowledge, skills, and attitudes (KSAs) developed in training
are transferred on to the job, reinforced, and integrated into daily
practice. However, recent efforts to summarize the impact of
teamwork interventions in health care have limited their focus to
the delivery of team training and have excluded studies of the sup-
port tools implemented to enhance teamwork after training.2,8

The purpose of this review is to report data on the current prac-
tices to improve teamwork. In so doing, we attempt to synthesize
studies on the effectiveness of team training, as well as on the im-
plementation of performance support tools to foster teamwork on-
the-job. Furthermore, because the primary goal of any teamwork
intervention is to improve performance in the work environment,
the current review focuses specifically on presenting data associated
with (1) the transfer of/sustained improvement in teamwork KSAs
onto the job; (2) sustained improvements in clinical processes in
the work environment; and (3) improved patient outcomes.

METHODS
Electronic searches of CINAHL and MEDLINE databases

were conducted to identify studies published between 2008 and
2018 that implemented practices to improve teamwork. Search
terms included “teamwork,” “communication,” “team performance,”
“team training,” and related synonyms, as well as terms like “train-
ing intervention” and “quality improvement.” Based on previous
research, specific team training programs such as “TeamSTEPPS,”
“VAMedical Team Training,” and “Crew Resource Management,”
as well as specific tools such as “Checklist” were also searched.8

Searches also included the term “healthcare,” with no attempt to
include or exclude any particular health care setting (e.g., primary
care and long-term care).

RESULTS
Of the 1760 articles identified, 1231 abstracts were screened by

the first author for inclusion and 126 full-text articleswere retrieved.
Of those, 20 were selected for inclusion in this review. Articles were
excluded if the study was descriptive/qualitative in nature, primary
goal was not to improve teamwork, study did not evaluate a
practice/method to enhance teamwork, study design was insuffi-
ciently described, study was conducted with medical or nursing
students, or the study was conducted outside the United States.
Descriptions of the studies included are outlined in Table 1. Most
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studies incorporated a quasiexperimental design with premeasure
and postmeasure (75%), with 5 studies using a control or compar-
ison group.

Team Training Programs
Team training programs generally follow a workshop format

that includes a didactic lecture, demonstration of both positive
and negative examples of teamwork, hands-on practice using
teamwork skills (e.g., in role play or simulation exercises), and
feedback regarding the effectiveness of teamwork skills demon-
strated by participants.

Transfer of KSAs on the Job
Consistent with Kirkpatrick’s transfer level criteria, 10 studies

in the review provide evidence of improved team KSAs on the
job a minimum of 30 days after team training initiatives, 4 demon-
strate improvement on clinical processes, and 3 support an increase
in patient safety.

Attitudes
Three studies provided support for sustained improvements on

attitudinal measures. Two of the 3 demonstrated that trainees were
significantly more confident in applying the CRM techniques
learned during training and implement recommended treatment
strategies 30 days after team training efforts.15,25 One study found
that safety attitudes had improved at a 12- to 17-month follow-up
as compared with the baseline period, with significant improve-
ment noted on 2 of the dimensions assessed (P < 0.01).26

Knowledge
Two studies measured sustained changes in knowledge associ-

ated with team training. Levy et al15 reported that overall knowl-
edge of CRM had significantly increased at 30-day follow-up
(61%–66%, P = 0.026), whereas Lisbon et al16 documented lon-
ger maintenance of knowledge, as significant improvements were
noted on 14 of 21 TeamSTEPPS Knowledge Test items 90 days
after training (P < 0.05).

Although a limited number of studies documented longer-term
effects on participant’s attitudes after team training efforts and
successful retention (and application) of knowledge on the job,
these data add to the existing evidence base from earlier studies.

Skills and Processes
Most studies (i.e., 7/10) in the review assessed whether team

training was associated with the transfer of important teamwork
skills into the work environment. Three team training studies fo-
cused on enhancing communication on the job. For example, one
study16 of CRM reported that open communication (i.e., speaking
up, discussing errors) was significantly supported up to 90 days
after training in comparison to the baseline period (P < 0.05). An-
other study18 observed significant improvements in communica-
tion during prebriefs and debriefs up to 3 months after team
training (P < 0.0001). The third reported communication errors
in the operating room had significantly decreased 6 to 9 months
after the delivery of team training (P < 0.001) and were more fre-
quently evaluated as having “no consequences,” as well as resulting
in fewer inefficiencies.12

Four studies assessed whether team training led to improve-
ments on multiple teamwork behaviors on the job. Mayer et al19

reported that perceptions of teamwork significantly improved on
the 6 dimensions measured 30 days after the training (P < 0.01)
and remained significant on 5 of the 6 dimensions at a 12-month
follow-up (P < 0.01). Halverson et al11 also reported that significant
improvements on 14 of 19 teamwork dimensions were sustained at
6 months (P < 0.05), and significant improvements on the 5 of 7
© 2020 The Author(s). Published by Wolters Kluwer Health, Inc.
teamwork dimensionswere sustained in a study conducted in a psy-
chiatric unit by Mahoney et al.17 Only one study reported that per-
ceptions of teamwork improved on the job after team training, but
failed to find significant improvements over the baseline period.24

In addition to enhanced teamwork behaviors, 4 studies in the
review found that team training had a positive impact on clinical
processes relevant to their respective settings. For example,
Sonesh et al24 found that patient-related decisions were signifi-
cantly more accurate 1 to 3 months after TeamSTEPPS training
(61.54%–82.9%, P < 0.05), whereas TeamSTEPPS training was
associated with a significant decrease in the average time to
place patients on an extracorporeal membrane oxygenation life
support machine 6 months after training in another study.19 An-
other study reported that staff compliance with all elements of
time-outs had significantly improved 6 months after CRM
training (47%–86%, P < 0.05).11 Finally, significant reductions
in surgical case delays were sustained 12 months after MTT
training (P < 0.0001).26

Patient Outcomes
Three studies of team training initiatives demonstrated improved

patient outcomes, which align with the results-level criteria in
Kirkpatrick’s evaluation framework. For instance, TeamSTEPPS
training delivered to all pediatric intensive care unit, surgical in-
tensive care unit, and respiratory therapist staff was associated
with a reduction in the rate of nosocomial infections in the pediat-
ric intensive care unit for 7 of 8 postintervention months and for 4
of 8 postintervention months in the surgical care unit.19 In a study
of obstetric clinicians, TeamSTEPPS training was associated with
decreased length of stay for infants (from 3.85 to 2.83 days,
P = 0.07) over the course of the study.24 Finally, a study of the Vet-
erans Affairs’ MTT program reported a significant decrease
(17%) in the observed annual morbidity rate for the facilities that
had participated inMTT (rate ratio, 0.83; 95% confidence interval
[CI], 0.79–0.88; P = 0.01), whereas the facilities that had not partic-
ipated in MTT observed a decrease of 6%, which was not statisti-
cally significant (rate ratio, 0.94; 95% CI, 0.86–1.05; P = 0.11).28

Simulation
Simulation is another method commonly used to improve

teamwork skills either in conjunction with classroom training or
by itself. Simulation provides teams with realistic scenarios that
they may face, either routinely or in emergencies, and allows
teams to practice important teamwork skills.

Only one study was identified that measured transfer from the
simulation intervention onto the job.23 The authors found that the
group who received the full intervention (condensed TeamSTEPPS
training coupled with 11 simulation exercises over the course of
12 months) significantly decreased their weighted adverse out-
come score from 1.15 to 0.72 (P < 0.05) over the study period.
The weighted adverse outcome score for the group that received
only the condensed TeamSTEPPS training remained stable
(1.46–1.45, not significant), and the control group’s adverse out-
come score increased over the study period from 1.05 to 1.50.
Thus, the simulation exercises seem to have been integral to the
improvements observed in outcomes.

Tools to Support Teamwork on the Job

Improvements in Skills and Processes
There are a variety of tools available to foster and reinforce

teamwork in health care settings. Three studies in the review im-
plemented briefings, 2 implemented handoffs, and 3 used a check-
list. Because these tools were introduced within the actual work
www.journalpatientsafety.com S49
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setting, sustained changes in processes on the job, rather than
transfer, will be detailed in this section.

For example, Kleiner et al13 found that teams coached in how to
conduct quality surgical prebriefs and debriefs showed sustained
improvement in briefing communication. After the coaching in-
tervention, the quality of prebriefs significantly increased from
3.478 to 3.644 (P = 0.044) indicating greater use of a standardized
checklist, an increase in teammember introductions, greater discus-
sion of contingency plans, and the opportunity for teammembers to
ask questions. Similarly, the quality of debriefs significantly in-
creased from 2.377 to 2.991 (P < 0.0001), signifying greater use
of a standard checklist, greater discussion of went well and what
did not go well, and that team members were thanked.

Two studies demonstrated process improvements by imple-
menting handoffs. One study found that their handoff implementa-
tionwas associated with greater participation among teammembers
at handoff (P < 0.001) and increased information sharing–related
surgical procedures (P < 0.05).20 Another study supported the effi-
cacy of a structure handover process between the operating room
and intensive care unit, where the structured handover was associ-
atedwith a significant decrease in both the number of process errors
(6.1–2.8, P < 0.001) and information sharing errors 6 months after
the intervention (5.2 per handover to 2.3 per handover,P < 0.001).14

A final study implemented a preprocedural checklist to in-
crease communication in operating room.22 Compliance signifi-
cantly increased to 96% immediately after the introduction of
the preprocedural checklist was sustained at an 18-month audit,
where compliance remained at 96%. Similarly, team member
self-introductions also remained high as they occurred 94% of
the time immediately after the intervention continued to increase
slightly at the 18-month audit (97%, P < 0.0001).

Patient Outcomes
Four studies of performance tools collected measures related

to Kirkpatrick’s results-level criteria. Two studies measured the
impact of briefings on patient outcomes. A study of resuscitation
teams reported improvement in survival to hospital discharge for
cases in the debrief intervention group as compared with a control
group (52% for debriefed cases versus 33% for control cases,
P = 0.054).27 Survival with favorable neurologic outcomes sig-
nificantly increased for the cases in the debrief intervention
group as well (50% for debrief cases versus 29% for control
cases, P = 0.036).

Another study assessed the efficacy of roundtable debriefing
on patient fall rates in the emergency department.21 Although
the patient fall rates did decline somewhat in the postintervention
period, there were no statistically significant differences in the
number of assisted falls (P = 0.17), unassisted falls (P = 0.28),
and the rate of falls per 1000 patient encounters (P = 0.28) as com-
pared with the preintervention period.

The effectiveness of checklists to improve adverse events was
also examined in 2 studies. A decrease in the overall number of
adverse events was reported by Fargen et al10 after the implemen-
tation of a checklist. Additional evidence was provided by Bliss
et al9 where they reported that the use of a surgical safety checklist
was associated with significantly lower adverse event rates (8.9%)
as compared with the performance of a historical control group
(23.6%) and a group that had received team training with no
checklist (15.9%). Thus, the cohort that received team training
and used the checklist had the lowest rate of adverse events.

DISCUSSION AND CONCLUSIONS
Efforts to enhance teamwork have been immensely popular in

health care. By 2015, it had been estimated that well over 10,000
S54 www.journalpatientsafety.com
individuals had participated in the TeamSTEPPS Master Trainer
Workshop.29 In sharing their insights of 10 years of TeamSTEPPS
work, Baker et al30 recognized its immense spread, not only in the
United States, where it is estimated that approximately 35% of all
health care workers have been exposed to TeamSTEPPS in some
form, but also around the world. Moreover, previous research has
demonstrated that programs such as TeamSTEPPS, CRM, and
MTT can positively impact the transfer of teamwork skills, clinical
processes, and patient safety (e.g., Weaver et al,2 Hughes et al8).

Most studies in the current review were conducted in a hospital
setting and focused on improving teamwork among frontline staff.
Studies varied in their approach, with some relying on team train-
ing programs to improve teamwork and some implementing tools
aimed at enhancing teamwork directly in their work settings. In
some instances, a teamwork intervention that had been success-
fully implemented in at least one unit or clinical area at a given in-
stitution was extended and tested in another.18,21 In other cases,
the study reviewed served as a jumping off point for the institu-
tion, with plans to introduce the training and/or tools in additional
clinical areas in the future (e.g., Halverson et al11).

In terms of team training programs, training was most often de-
livered to a specific unit (e.g., obstetrics and intensive care unit),
although some studies did conduct training at the hospital level
(e.g., Levy et al15). Posttraining measures were collected any-
where from 30 days to 17 months after the training. Consistent
with previous research, positive improvements were demonstrated
on a variety of teamKSAs, clinical processes, and patient outcome
measures.2,8 Only one study was identified that assessed whether
simulation led to improved performance on the job, finding posi-
tive results consistent with previous research.7,8

The studies in the current review also begin to expand upon re-
search conducted on team training by also examining support
tools (e.g., briefings, checklists, and handoffs), which are often
implemented after training programs to foster and enhance team-
work on the job. These tools were introduced in a mixture of units/
departments including surgical units, intensive care units, emer-
gency departments, and perinatal units. Across studies, these
low-cost tools demonstrated positive impacts on the processes
and clinical outcomes measured, with sustained improvements re-
ported 6 to 18 months after implementation.

As cautioned by Rosen et al,31 introducing tools such as check-
lists and briefings may seem to require less time or fewer re-
sources to implement than team training programs. Although
implementing these tools may not require time off the job, time
and due diligence are needed to educate staff on why the selected
tool is being implemented, how the tool should be used, and how
the tool fits into established workflows. Once implemented, new
protocols sometimes require greater time and participation by
the entire team to ensure all elements are covered. For example, in-
creases in the length of handoffs were reported by Krimminger
et al,14 whereas a checklist introduced in another study required
that more members of the operating room team take an active role
in completing the items on the checklist.22 Although this may
have led to some resistance and dissatisfaction, the new protocols
also led to more engaged teams, greater information being ex-
changed, and fewer errors in the studies reviewed.

The importance of leadership involvement and project cham-
pions was stressed across studies regardless of the specific prac-
tice used to improve teamwork.11,17,22,26 Leadership support is
needed to not only help get a practice off the ground but also en-
sure that there is compliance over time. For example, leaders may
be involved in endorsing and promoting training programs, as well
as participating in (or being present during) team training work-
shops. In the case of implementing performance support tools
on the job, leadership support can signal that support tools are
© 2020 The Author(s). Published by Wolters Kluwer Health, Inc.
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critical to quality and safety of care rather than merely an addi-
tional administrative task.31 In addition, leadership can provide re-
inforcement when staff use the tools as intended and help ensure
that their use is sustained over time.

The studies reviewed used multiple methods of measurement
including surveys and observational data. Furthermore, these data
were collected at the individual level (in the case of survey data)
and at the team level (in the case of observational data). Collec-
tively, the studies reviewed provide support for team training inter-
ventions and performance support tools for improving teamwork,
sustaining those improvements on the job, and positively influenc-
ing clinical and patient outcomes.

Future Research
Results from the 20 studies in the current review add to the

existing evidence base demonstrating that team training programs
can positively impact the transfer of teamwork skills, improve
clinical processes, and increase patient safety.2,8 In addition, per-
formance support tools such as briefings, handoffs, and checklists
can also help to foster critical teamwork skills on the job. Al-
though specific settings were not included in the search strategy
to identify articles, nearly all of the studies reviewed were con-
ducted within hospital settings. However, efforts to improve team-
work have also been introduced in other health care settings such
as primary care, ambulatory settings, and long-term care. Although
workmay be underway in these settings, there is a lack of published,
quantitative studies to add to the evidence base (especially related to
the impact on patient outcomes), and thus, this is an area requiring
further research.

Specific tools to sustain performance on the job (e.g., checklists)
have received less attention when synthesizing the literature on
teamwork interventions in health care. As evidenced by the studies
in the current review, team training and support tools have been
implemented in a variety of inpatient settings. The breadth of de-
partments and specialty areas in which studies have been con-
ducted helps demonstrate the importance of teamwork, as well
as the applicability of team training and tools. However, this
breadth also makes it more difficult to draw conclusions about
what team intervention is most effective in specific settings. In ad-
dition, some studies included small sample sizes. Further studies
are needed to help understand which teamwork interventions have
the greatest impact in different health care environments including
those outside inpatient hospital settings.

Lastly, limitations to the current review should be noted. First, 2
databases were searched to identify articles, although additional
studies may have been identified through databases such as
PsycINFO. Second, only one individual reviewed the abstracts
and full-text articles for inclusion in the current review. Having
2 independent reviewers would have strengthened the reliability
of the overall review. Third, the current review focused on collecting
evidence from studies that were conducted in the United States.
However, numerous studies of teamwork and team training have
been conducted abroad and provide additional evidence that team
training programs such as CRM and TeamSTEPPS enhance team
KSAs as well as patient outcomes. Finally, studies where improving
teamwork was not the primary focus were also excluded. Although
this made it easier to attribute desirable results to the teamwork in-
tervention used, future efforts may wish to include studies where
improving teamwork was a secondary objective.
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