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Abstract

There are deficiencies in trauma leader per-
formance. Simulation training and video-
based feedback can lead to durable changes in
behavior. A trauma resuscitation team leader
training curriculum was developed. The cur-
riculum consisted of eight simulated trauma
scenarios with a mix of acuities and injury pat-
terns using patient simulators. Other team
members included a surgeon, an anesthesiolo-
gist, a chief resident, a trauma nurse, a med-
ical student, and presenting emergency medi-
cine staff. Each scenario was followed by
video-based feedback. Attitudes regarding this
curriculum were evaluated before and after
the intervention with Likert-based surveys.
Eight residents completed the curriculum. On
a seven-point Likert scale, the median overall
curriculum rating, the video discussion quali-
ty, the plan to apply leadership skills, and the
plan to apply learned knowledge and behaviors
was 7/7. A Wilcoxon Sign-Rank test showed
improved confidence for leading Level 1 trau-
ma resuscitations, improved beliefs in ade-
quate training, and improved attitudes regard-
ing team leader training (P<0.05). There was
reduced nervousness of being the team leader
(P=0.048). Qualitative analyses showed that
the learners valued the feedback process and
scenario realism. This pilot curriculum was
well-received by trauma residents and offers
insight into meta-cognition of trauma team
leaders.

Background

The trauma resuscitation team leader is pri-
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marily responsible for conducting the initial
assessment and survey, coordinating and
directing team and individual activities, and
formulating plans for definitive management
of acutely-injured patients.! There are defi-
ciencies in trauma resuscitation leader per-
formance in two domains: the domain of
Advanced Trauma Life Support (ATLS) adher-
ence and the domain of other leadership
behaviors.>?

There is potential to improve trauma resus-
citation leadership behaviors with video
review and feedback. ATLS-based video review
and feedback can lead to shorter and more effi-
cient trauma resuscitations.5 Video-based
review leads to rapid and sustained learning
for trauma leaders, as it is more effective than
verbal feedback in achieving behavioral
changes and algorithm compliance.”

The use of human patient simulation
engages emotional and psychomotor learning
while fostering critical thought processes,
communication, and interaction.® ATLS train-
ing has led to improved trauma leader perform-
ance in simulation exercises.” As a corollary,
instructor-based learning may be more effec-
tive than self-directed learning for some
aspects of learning during a clinical simulated
experience.!’ At the University of Pittsburgh
Medical Center (UPMC) Level 1 Trauma
Center, approximately 5000 acutely injured
patients are evaluated annually. The trauma
resuscitation team leader is typically a resi-
dent at the post-graduate year two or three
level in surgery or emergency medicine. There
is currently no formal method to train trauma
resuscitation leaders during the trauma rota-
tion. Trauma resuscitation team leader train-
ing is done with ATLS certification of all trau-
ma residents, as well as weekly video-based
discussion of Level 1 trauma resuscitations.

With the deficiencies in leadership behav-
ior, the benefit of ATLS-based video review,
and the benefit of simulation training, we
believe that a dedicated trauma resuscitation
team leader training curriculum would benefit
our trauma resuscitation team leaders. We
developed a new curriculum to train trauma
resuscitation leaders in the ATLS and leader-
ship domains. This is the first description of a
specific trauma team leader training curricu-
lum. It addresses specific needs based on team
leader performance, and uses high-fidelity
simulation for training that has high-stakes
impact for patients.

Innovation

Curriculum study

In this prospective curriculum evaluation,
trauma resuscitation leaders were block ran-
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domized 1:1 by specialty (surgery or emer-
gency medicine) and by post-graduate year
(two or three) over six months. Randomization
occurred with a random number generator.
This pilot curriculum study was approved by
the Institutional Review Board.

Curriculum intervention

The overview to this curriculum is given in
Figure 1. After recruitment, residents electron-
ically received pre-reading material. This
material included the goals and objectives for
the curriculum. These goals and objectives
were generated as a result of a modified
Delphi technique between trauma surgeon
faculty (LA, RF), emergency medicine faculty
(PP), and a surgery resident trained in medical
education (JF). These goals and objectives are
listed in Table 1. As a supplement to the goals
and objectives, the pre-reading material also
included two electronic chapters from a pri-
mary text used by the trauma service regarding
organization prior to trauma patient arrival
and adult trauma resuscitation (19 pages).!!!

The curriculum was given at the start of the
trauma rotation at the Peter M. Winter
Institute for Simulation Education and
Research (WISER) in Pittsburgh,
Pennsylvania. Resident team leaders first elec-
tronically filled out a pre-curriculum survey
including demographic information and attitu-
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dinal assessments of trauma team leadership

and simulation training (5 minutes). This was

followed by a one-on-one didactic session with Pre-Reading |+-+**-*>| Pre-Curriculum Survey —>»| Didactic Session
a trauma surgeon (RF) (20 minutes). In this

didactic session, the curriculum schedule was R, BT
reviewed. Curriculum goals and objectives jun 7’ : ¥
were individually addressed. A trauma resusci- ~ e = N Re suscitation
tation video demonstrating favorable team P \ {

leader behaviors was critiqued in a similar i

fashion to subsequent critiques of the resident F

team leader (10 minutes). The resident team Final Q&A Feedback

leader was then oriented to the simulated trau- v

ma bay, including the manikins and their capa- Post-Curriculum

bilities and limitations, and to the other mem- Survey

bers of the trauma team (10 minutes).

Other members of the trauma resuscitation
team included a trauma surgeon (RF), a chief Video Review
resident (JF), a trauma intern, EMS personnel,
trauma nurses, medical students, and an anes-
thesiologist. Volunteers were used for these roles,
and included EMS volunteers, trauma nurse vol-
unteers, and medical student volunteers.

Figure 1. Overview of a trauma resuscitation team leader training curriculum.

Table 1. Goals and objectives for a trauma  Table 2. Demographics for eight trauma residents taking a dedicated trauma resuscitation
resuscitation team leader training curricu- leader training curriculum.

lum. \ -
Age [Median, (IQR)] 28.0 (26.0-29.5)
. Sex

1. Primary survey Female 5 (62%)
glrfevﬂm Male 3 (38%)
Circulati(g)n Post-graduate year level
Disability Two 2 (35%)
Exposure Three 6 (75%)

9. Second Residency
R Surgery 4 (50%)
Neck Emergency Medicine 4 (50%)
Chest Certified in basic life support 8 (100%)
.lr}biigmen Certified in advanced trauma life support 8 (100%)
U%[\)n esr - Acted as a trauma team leader before curriculum 8 (100%)
Lower extremities Being'a trauma leader is app}ropriate for my level of training 5.5 (5.0-6.0)
FAST (7-point Likert Scale) [Median, (IQR)]

3. Decision-making algorithms IQR, inter-quartile range. *Characteristics are given as [n, (%)] unless otherwise given.

Table 3. Evaluation of a human patient simulator-based trauma resuscitation team leader

1. Anticipation of and planning for potential training curriculum using a 7-point Likert Scale.

problems
2. Assumption of leadership role
3. Communication with other team members

4. Distribution of workload/delegation of Overall curriculum rating 7.0 (6.5-7.0)
responsibility The objectives of the course were clearly stated 6.5 (6.0-7.0)
5. Attention allocation The course was appropriate for my level of training 7.0 (6.0-7.0)
6. Utilization of information The simulation scenarios were realistic 6.5 (5.0-7.0)
1. Reclogmtlonhof limitations/call for help The discussion of my performance was helpful 7.0 (6.0-7.0)
carly en.oug o ) The debriefing was completed in a professional, non-personally threatening manner 7.0 (6.0-7.0)
8. Professional behavior/ interpersonal skills s - .

. The debriefing experience allowed me to learn from my mistakes 6.5 (6.0-7.0)

ATLS, advanced trauma life support . )
[ plan to apply what I learned here to my practice (knowledge, skills) 7.0 (6.0-7.0)

[ would recommend that this course be a part of the training of every trauma resident 6.0 (6.0-7.0)

IQR, inter-quartile range.
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Table 4. Changes in eight trauma resuscitation leader attitudes after a dedicated trauma resuscitation leader training curriculum using

a 7-point Likert Scale.

[ feel confident in my ability to be the trauma resuscitation leader for Level 2 traumas 6.0 (5.5-6.0) 6.0 (6.0-7.0) 0.18
[ feel confident in my ability to be the trauma resuscitation leader for Level 1 traumas 5.0 (3.0-5.0) 6.0 (5.0-6.5) 0.01
I have been trained adequately to be a trauma resuscitation leader 5.0 (4.5-5.0) 6.0 (5.5-6.0) 0.01
[ think dedicated team leader training is valuable 7.0 (5.5-7.0) 6.0 (6.0-7.0) 0.65
[ think simulation team leader training is valuable 6.0 (5.5-6.0) 6.5 (6.0-7.0) 0.047
[ feel nervous about being a team leader 5.0 (4.0-5.0) 3.0 (3.0-5.0) 0.048

IQR, inter-quartile range. *P values for testing differences in pre-curriculum and post-curriculum item medians with a Wilcoxon Signed-Rank test.

Table 5. Trauma resuscitation leadership curriculum feedback by four participants.

Elements of the curriculum that were enjoyed
Feedback and video.

Elements of the curriculum that needed improvement

None.

Simulation reviews.

[ enjoyed the simultations [sic], the one on one direction froma trauma
attending, the effort to make it feel as real as possible.

Need more situations where the team leader needs to delegate tasks
(putting in chest tubes, placing Vs, reading films, calling services, etc.)
while paying attention to the overall plan of the patient.

More feedback for communication, more working thru [sic] scenarios,
more asking what the resident should be doing at that point, being very

critical in terms of all the decision making process. More leader building
with specific comments and specific suggestions.

The scenarios were realistic and helped improve my team leader skills.

I enjoyed the debriefings, and feel that my skills improved.

It should be available to all residents.

The majority of the curriculum revolved
around a series of simulated trauma patient
scenarios. Eight case scenarios were written
by a trauma surgeon (RF) and a surgery resi-
dent trained in medical education (JF). Cases
were programmed by a WISER simulation spe-
cialist (NE) with time-specific decision-trees
using Simman 3¢ software (Laerdal Medical,
Wappingers Falls, NY). The scenarios were
pilot-tested and revised. The cases were a mix
of six blunt (75%) and two penetrating (25%)
mechanisms. The cases represented a mix of
Level 1 (higher) and Level 2 (lower) acuities.
The resident team leader was presented with
pre-hospital information through alpha-
numeric text pages. The resident team leader
was the trauma resuscitation team leader for
these eight patient scenarios (5-10 minutes
per scenario). After each scenario, the resusci-
tation video was reviewed in a one-on-one
fashion with the trauma surgeon (RF).
Personalized feedback was given regarding the
resident team leader performance, using the
curriculum goals and objectives as a standard
reference (10-15 minutes per feedback ses-
sion).

After the eighth scenario, a final feedback
wrap-up session occurred (10 minutes).
Finally, the resident team leaders electronical-
ly filled out a post-curriculum survey including
curriculum assessment and attitudinal assess-
ments of trauma team leadership and simula-
tion training (5 minutes).
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Evaluation methods

Descriptive statistics were performed for all
of the items assessed on the pre-curriculum
and post-curriculum surveys. One-tailed
Wilcoxon Signed-Rank tests using matched
pairs were performed on identical items on
both the pre-curriculum and post-curriculum
surveys to test for differences in attitudes.
Qualitative thematic analyses of elements of
the curriculum that were enjoyed and ele-
ments of the curriculum that needed improve-
ment were conducted for post-curriculum
feedback. All statistical tests were performed
with Stata 11.1 statistical software (StataCorp,
College Station, Texas), using an a.=0.05.

Evaluation

Over the six-month study period, there were
18 resident team leaders that rotated on the
trauma service. At the post-graduate year three
level, 2/4 surgery residents and 4/9 emergency
medicine residents were block randomized to
receive the curriculum. At the post-graduate
year two level, 2/5 surgery residents were
selected. Demographics of the resident team
leaders are given in Table 2. There are no dif-
ferences in the participant sex (P=0.73), post-
graduate year level (P=0.29), or residency type
(P>0.99). All participants were certified in
Basic Life Support (BLS), ATLS, and had par-
ticipated as the trauma resuscitation team
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leader prior to the curriculum.

The post-curriculum survey evaluation on a
7-point Likert scale is given in Table 3. The
median overall curriculum rating, concordance
of the curriculum with training level, discus-
sion of performance, the nature of the individ-
ual feedback, and the plan to apply the knowl-
edge and skills of the curriculum was /7.

The comparisons of pre-curriculum and
post-curriculum attitudes are given in Table 4.
Resident team leaders felt more confident for
higher-acuity trauma resuscitation perform-
ance (P=0.01), adequately trained after the
curriculum (P=0.01), with improved attitudes
in team leader training (P=0.047) and reduced
nervousness about team leadership (P=0.048).

A total of 4/8 (50%) participants offered
feedback for qualitative thematic analyses. All
4/4 (100%) gave both elements of the curricu-
lum that were enjoyed and elements of the cur-
riculum that needed improvement. All of the
typed feedback offered about this trauma
resuscitation leader curriculum is shown in
Table 5. Qualitative thematic analyses showed
that a majority of elements enjoyed by the par-
ticipants included the realism of the scenarios
and the nature of the video-based feedback. A
majority of the participants felt that more
chances for feedback should have occurred in
this curriculum.
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Conclusions

We successfully developed a needs-assess-
ment-based and well-received simulation cur-
riculum for trauma team leaders. Despite the
small number of learners and low study power,
this pilot curriculum leads to significantly
improved attitudes and self-evaluation out-
comes by junior residents. Similar applications
to other team-based scenarios in other medical
domains are possible. This is the first known
study to describe the attitudes, self-evaluation,
and meta-cognition of trauma resuscitation
team leaders. This curriculum will be used to
train future trauma residents. Furthermore,
we plan to continue to evaluate curriculum
outcomes, with the ultimate goal of evaluating
team leader behaviors in live trauma bay
resuscitations.

References

1. Hoff WS. Organization prior to trauma
patient arrival. In: Peitzman AB, Rhodes

[page 4]

M, Schwab CW, et al, eds. The trauma
manual: trauma and acute care surgery,
3 Ed.
Williams & Wilkins; 2008. pp 62-70.

. Santora TA, Trooskin SZ, Blank CA, et al.

Video assessment of trauma response:
adherence to ATLS protocols. Am J Emerg
Med 1996;14:564-9.

. Ritchie PD, Cameron PA. An evaluation of

trauma team leader performance by video
recording. Aust N Z J Surg 1999;69:183-6.

. Lubbert PH, Kaasschieter EG, Hoorntje LE, 9

Leenen LP. Video registration of trauma
team performance in the Emergency
Department: the results of a 2-year analy-
sis in a Level 1 trauma center. J Trauma
2009;67:412-20.

. Sugrue M, Seger M, Kerridge R, et al. A

prospective study of the performance of
the trauma team leader. J Trauma
1995;38:79-82.

. Townsend RN, Clark R, Ramenofsky ML, 11

Diamond DL. ATLS-based videotape trau-
ma resuscitation review: education and
outcome. J Trauma 1993;34:133-8.

. Scherer LA, Chang MC, Meredith JW,

Battistella FD. Videotape review leads to

[Medical Education Development 2013; 3:el]

Philadelphia, PA: Lippincott 8.

10.

rapid and sustained learning. Am J Surg
2003;185:516-20.

Association of American Medical Colleges.
Effective use of educational technology in
medical education colloquium on educa-
tional technology: recommendations and
guidelines for medical educators. AAMC
Institute for Improving Medical Education.
March 2007. Available from: https:/mem-
bers.aamc.org/eweb/upload/Effective%20U
se%200f%20Educational.pdf

. Williams MJ, Lockey AS, Culshaw MC.

Improved trauma management with
advanced trauma life support (ATLS)
training. J Accid Emerg Med 1997;14:81-3.
LeFlore JL, Anderson M, Michael JL, et al.
Comparison of self-directed learning ver-
sus instructor-modeled learning during a
simulated clinical experience. Simul
Healthc 2007;2:170-7.

Rhodes M. Adult trauma resuscitation. In:
Peitzman AB, Rhodes M, Schwab CW, et al,
eds. The trauma manual: trauma and
acute care surgery, 3™ Ed. Philadelphia,
PA: Lippincott Williams & Wilkins: 2008.
pp 71-80.

OPEN 8ACCE55





