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Abstract: The aim of translating this study is to clarify the importance of teamwork and the importance of introducing
medical students to its principles, and to provide a mechanism for training them early before they reach the clinical training
years where it will become difficult to modify their behavior, and this training should include unidisciplinary and
multidisciplinary collaboration.

Medical colleges always strive to raise the level of public health by focusing on making the patient safety the first goal for its
graduates. However, cooperation between the members of the medical team and their understanding of each other roles is
the cornerstone of patient safety, and the curricula do not explicitly include skills and behaviors required for the success of
this cooperation.

This study has been held at Vanderbilt University in the United States of America on a group of first- year medical students.
The researchers used a training package that included the specific knowledge, skills, attitudes and behaviors required to
work effectively as part of a team. The researchers presented these skills through training courses offered to junior medical
students- over a period of four years- and for two weeks annually.

The training course contained an introduction to the most important topics in modern health care, in cooperation with the
Experimental Learning and Evaluation Center, the sample consisted of (420) evaluation forms, and the results showed that
the evaluations of the training course were positive, as almost all questions had averages greater than 5 of 7 in all four years.
It should be noted that the use of simulation is the best way to inculcate any behavior, knowledge or skill in students, as
simulation offers us a way to bring students closer to the ground and prepare them for what they may face during their
future career.

Based on the results, | added a set of recommendations to activate the strategy of cooperative training and teamwork within
the medical schools, and added some similar past studies, which | believe will benefit those who seek and wish to improve

and develop the curriculum of medical schools.

Keywords: teamwork, communication, simulation, interpersonal skills, curriculum development, repetitions.
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(2)Simulation article in Encyclopedia of Computer Science, "designing a model of a real or imagined system and conducting

experiments with that model.
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2007 Schedule

Start Total STUDENT GROUP (n=11 each team)
Poriod] grne EOTIMS| oo o3 2 3 4 5 3 7 8 s 10
A 8:00 AM l 9:15AM | 1:15 | Intro | Intro | Intro | Intro | Intro | Intro | Intro | Intro | Intro | Intro
Transit to next ponod 0:10

B 9:25 AM l10:40 AMI 1:15 | Sim Sim | witisms | williams | witioms | Witiams | Burundi | Burundi | Williams | Wisams
Transit 8o next period 0:10

c 10:50 AMl 12:05 PMI 1:15 | Lunch | Lunch Sim Sim Lunch | Lunch | Williams | Witlisms | Lunch | Lunch
Transit to next perod 0:10

o | 12:15PM | 1:30 PM | 1:15 | wamams | waiems [ Lunch | Lunch | Sim | Sim | tunch | wunch | ssrndi | euana
Transit to next period 0:10

& 1:40 PM l 2:55 PMI 1:15 | Burundi | Bumundi | Burundi | Wards | Werds | Wards Sim Sim Warcs | Wards
Transit {0 next périod 0:10

F 3:05 PM l 4:20 PM I 1:15 | Words | Words | Words | Burundl | Burundk | Burundi | Wards | Woards Sim Sim
Transit $o kst period 0:10

G | 4:30eM | s:00eM | 0:30

Wrapup | Wrap-up | Wrap-up | Wrap-up | Wrep-up | Wrap-up | Wrap-up | Wrap-up | Wrap-up | Wrap-up

EGEND Your Location
Intro Initial Session Intros, Getting to Know Who?, Colour Blind L. Hall 807A-D, S11A-D, 415A-B
Sim Simulation Crisis on Flight 1974 MRBIV 3rd Flr
Wards Role Play Ward Rounds at Jefferson County Hospital MRBIV 4rd Fir
Burundi Exercise Mission to Burundi Light Hall 411A-C
Williams Negotiation Williams Medical Center P & T Committee Light Hall 407A-D, 411C-D
Vrap-up| Wrap-up Wrap-up and Team Evaluation L. Hall 407A-D, 411A-D, 415A-D

2010 Schedule
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https://pubmed.ncbi.nlm.nih.gov/27852293/#&gid=article-figures&pid=fig-1-uid-0
https://pubmed.ncbi.nlm.nih.gov/27852293/#&gid=article-figures&pid=fig-1-uid-0
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2010 4] 2007 &fgiadl JM5 Slazdl Juadl agn § dousmiud | olaid) ST Jguz! Table S1

Table S1. Exercises Used in Teamwork Day 2007 and 2008

Exercise

Source

Teaching Method

Key Learning Objectives

Getting to Know Who?

M. B. Weinger and

Group discussion

This exercise was designed to facilitate the

(Johnstone, Scotland,
UK)

Stanford University development of a non-judgmental atmosphere in
School of Business (Palo the group. It will also allow individuals in the
Alto, CA) carly stages of team development to:
e Gain an appreciation of group diversity.
e Practice decision making in a low-risk setting,
e Deal with conflict.
Colour Blind™ RSVP Design Team cognitive exercise | This exercise was designed to:

o Refine skills that will help ensure common
understanding (sense making) between team
members.

e Emphasize the importance of checking and
feedback.

e Demonstrate how communication can break
down in teams. and to enable teams to
identify and rectify such communication
failures.

Mission to Burundi

J. Slagle and Vanderbilt
University School of
Medicine (Nashville,
N)

Role play and decision
evaluation

This role play exercise was designed to:

o Emphasize the factors that improve or impede
team performance.

o Highlight relative contributions of individual

team members versus the collective wisdom
of the tcam as a whole.

e Explore the concept of “Groupthink™ (social
pressures (o agree).

Williams Medical
Center ™

The Harvard Negotiation
Project™ (Cambridge.
MA)

Multiparty negotiation
with role play

This role-play exercise teaches the students basic

multiparty negotiation skills including:

e Evaluate options and positions before and
then duning the bargaining process.

e Importance of separating personalities from
the problems that must be resolved.

s Communicate effectively in an adversanal
situation.

e Introduction to contingent agreements and
post-settlement settlements.

Ward Rounds at
Jefferson Hospital

M. B. Weinger and
Vanderbilt University
School of Medicine
(Nashville, TN)

Role play with a
Standardized Patient

This role-play exercise teaches the students more
advanced negotiation and patient-interaction
skills including:

e Understand the importance of and methods
for team resolution of conflict situations.

e Understand and overcome barriers to effective
commumecation.

e Effective information transfer (especially
listening) - obtaining input and information
from everyone on the team and from the
patient.

(5obaa il BlSlaal) Lo aild mgia sdiagll Ay o day 5
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e Develop and maintain effective goal-oriented
team coordination.

o Develop strategies to maintain cohesive
distributed teamwork.

e Learn preparation, planning, direction and
execution of the team goals and objectives.

e Foster team assessment and provide process
feedback related to team progress.

New Exercises for Teamwork Day 2010

Name Game

M. Weinger and
Vanderbilt University
School of Medicine
(Nashville. TN)

Group discussion

This exercise was designed to replace “Getting to
Know Who and facilitate the development of a
non-judgmental atmosphere in the group. Tt also
allows individuals in the carly stages of team
development to:

e Gain an appreciation of group diversity.

e Engage in team conversation and learning.

Get to Your Spot

Origin unknown

Team physical exercise

This simple exercise was designed to:

e Demonstrate the difference between pursuing
team goals versus individual goal.

e Importance of interpersonal and cultural
differences. and their influence on team
decision-making,

e Integrating patient preferences into care
decisions especially when they are in conflict
with the providers” preferences.

Crisis on Flight 1974

R. Booker and
Vanderbilt University
School of Medicine
(Nashville, TN)

Role play with high
fidelity simulator
(SimMan™) and
simulated passengers
(actors) in 2007. Only
simulated passengers
were used in 2008 and
thereafier.

This exercise introduces students to the principles

of crisis resource management (CRM) including:

e Recognition and assumption of team roles
(leaders and followers).

e Team communication skills especially closing
the loop and cross-checking.

e Resource identification and management
including calling for help, getting what you
need.

e Situation Assessment inclyding dynamic
changes in an open mind.

New Exercise for Teamwork Day 2009

Pediatric Surgery
Scramble

Vanderbilt University
School of Medicine

Team exercise with
Simulated Clinicians

This exercise was designed to get students to:

e Appreciate challenges inherent in complex
interdisciplinary health care delivery.

e Provide an introduction to the life of an
inpatient house staff physician or third year
clerk.

(5obaa il BlSlaal) Lo aild mgia sdiagll Ay o day 5
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2010 J) 2007 &l giad! pe oayeid| Sloedsy (Flozed! Joall P92 Bogs .S2 Jeax!!l Table S2

Table S2. Teamwork Day Course and Exercise Evaluations Across the Years

Signif. | 2008 | Signif. | 2009 | Signif | 2010
Change VvS. Change V8. Change V8.
£ ~ 2 2007t0 | 2007 | 2008to | 2008 | 2009t0 | 2009
2 2 o 2008? (ref) | 20097 | (ref) | 20102 | (ref)
b= 4 =
- g k OR OR OR
U
2 z z (95% (95% (95%
© o) cn cn
P P P
Overall Course Evaluation Questions
1. The course 2007 | 103/0 | 6.0=(0.8) | 6.0(2.0)
developed skills 119 1,30 1.04
and techniques 2008 | 100/0 | 6.0=(1.0) | 6.0(1.0) : - 0.67
required to (0.74- (0.82- -
effectively 2009 | 110/1 | 6.2+ (0.8) | 6.0(1.0) 1.91) 2.05) 1.60)
collaborate with 0.48 0.27 ;
ther team ' - 0.87
. 2010 | 101/0 | 6.1=(0.9) | 6.0 (1.0)
members
2007 | 103/0 | 5.4+ (L1)| 5.0(1.0)
p)
o g Revised | 109 | Major | 211 Gl
aterials wete 2008 | 100/0 | 5.4+ (L1) | 5.5(1.0) | syllabus and (0.65- revision of (128 (0.50
; changed ; syllabus 2 -
valuabls 2009 | 11170 |58+ (L1 | 6020) |  some bl | pigew | 20 142)
sppleokteky readings | 075 | rcadings | 0.004 X
Lt 2010 | 100/ 1 | 5.8+ (1.0) | 6.0(12) e
3. The courscresulted | 2007 | 103/0 | 5.6%(09) | 60(L0) | Improved | 169 123 0.81
in further several (L.07- (0.75- 0.47
dev.cl'opment pf my 28| WL | 380 6000 exercises 2.67) 2.03) -
d;.cl.sf"“'m“k“‘g 2009 | 111/0 | 5.9+ (L.1) | 6.0 (2.0) 0.026 * 0.41 L41)
abilities 0.46
2010 | 101/0 | 5.8+ (1.1) | 6.0(2.0)
2007 | 101/2 | 6.6+ (0.6) | 7.0 (1.0) Several of | 0.52
1.00 Culled out 2.01 the best 0.28
4 eam faci!itator 2008 | 99/1 | 6.4+ (11| 7.0(1.0) (0.58- tz::;l&laéﬁ:rs (1.09- ;:zgxtggg; N
was chieetvs 2009 | 109/2 | 6.7+ (0.7) | 7.0 (0.0) L lowest 31 were 0.2m
0.99 | evaluations | 0.025 * | unavailable | 0.040
2010 | 99/2 | 65+(0.9) | 7.0(1.0) in 2010 2
2007 | 10370 | 6.4+ (0.7) | 6.0 (1.0) Culled out
facilitators
with the 0.76
N 2008 | 100/0 | 62+ (L0) | 6.0 (1.0) 0.86 | owest 197
i he facilitators and 0.52— raluati (1.20- (0.45
nstructors provided 1 2 4 ‘l-) c\; ::; d:;s 3 = 0 -
useful feedback 2009 | 111/0 | 65=(0.7) | 7.0 (1.0) : e | 1.27)
0.34 =X 0.008 *
debniefers 0.29
2010 | 101/0 | 6.4+ (0.9) | 7.0 (1.0) fxall
CXCrICIsCs
2007 | 103/0 | 5.8+ (1.1) | 6.0(2.0) 1.03
6. 1 gained more 1.25 121 o
insight into my own | 2008 | 100/0 | 5.8(L1) | 6.0(2.0) (0.61
strengths and (g 359- (2 g_?_ -
weaknessesasa | 2009 | 110/1 | 6.0(L1) | 6.0(1.0) ) %027 1.74)
team member 0.46 0.47 0.90
2010 | 10170 | 5.9(1.2) | 6.0(2.0) :
(g dbaa agalil BlSlaall I8 gt sall Ay o daa 3 .
(s oy e pild e RN EE) gDl
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2007 | 103/0 | 5.8+ (0.9) | 6.0(1.0) 116
7. llearned to identify 0.97 1.43 2
the essential 2008 | 100/0 | 5.7<(1.1) | 6.0(1.0) (0.60- 087 (0.70
behaviors which 1 '57) 2'3 4 -
make a team 2009 | 111/0 | 5.9+ (1.0) | 6.0 (2.0) i = 1.94)
effective 0.89 0.15 0.56
2010 | 101/0 | 6.0£(0.9) | 6.0(2.0) :
2007 | 101/2 | 5.9+ (0.9) | 6.0 (2.0) 107
8. This course will 1.25 1.53 :
help me to become | 2008 | 100/0 | 6.0 + (1.0) | 6.0 (1.0) 0.77- (0.94- (0.63
a more effective 2'0_. 2'50 =
team member of the | 2009 | 111/0 | 6.2+ (0.9) | 6.0 (1.0) 1) ) 1.84)
health care team 0.37 0.09 0.80
2010 | 101/0 | 6.2=(1.0) | 6.0 (1.0) i
Teamwork Day Exercise
2007 | 100/3 | 53 =(1.3) | 5.0(1.0) 0.83 0.76 Replaced
- s . 3 by Name
& ‘f,‘”.’,"g ok 2008 | 97/3 |52+ (13) | 5.0(1.0) (?'252) (?;‘17 Gamend
wo! s 21) Get to Your
2009 | 110/1 | 49=(1.5) | 5.0(2.0) 0.46 0.24 Spot
2. Name Game 2010 | 101/0 | 5.2+ (1.3) | 5.0(1.0)
3. Getto Your Spot 2010 | 100/1 | 41 = (1.8) | 45(2.0)
2007 [ 100/3 |52+ (14) | 5020) | Changed | 172 0.76 0.76
4. Wailliams County j ' exercise | (1,02- (0.48- (0.46
Medical Center e T3 | )| BOE0 Ordcfio this | 3 go) 1.20) i
one always
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2010 | 101/0 | 5.9+ (1.2) | 6.0 (2.0) | (see text for
details)
Colour Blind 2007 | 100/3 [6.0(1.1) [6.0(1.0) 1.19 1.23 144
(0.72- (0.71- (0.85
1.98) 2.11) -
2.44)
0.50 0.46
0.18
2008 [97/3 |6.1(1L0) [6.0(2.0)
2009 [109/2 |62 (1.1) |7.0(1.0)
2010 [101/0 | 6.4(1.0) | 7.0(1.0)

Evaluation scores ranged from 1 (worst) to 7 (best).

Temporal comparisons of course evaluations. Two ordinal (proportional odds) logistic regression models were estimated, along with

their robust standard errors, to characterize the association between scores and the course evaluations and between scores and

exercises while adjusting for year and exercise order number. Linear combinations of estimates were calculated to summarize

temporal differences.

* = P<0.05 indicating statistically significant difference for this comparison

Ward 0.29
2010 | 101/0 | 5.3=(L5) | 6.0(2.0) Retinds
2007 | 100/3 | 5.4 (13) | 6.0(1.0) 0.92 R“Iz"“d
3. Mission to (0.56- Pe di: e
Burundi 1.49) s, ¢
2008 | 97/3 [53+(L1)| 5.0(1.0) i St;:gnel?le
Reduced | 1.29
2009 | 110/1 | 5.8+ (12) | 6.0(2.0 number of

6. Pediatric Surgery , i e tasks (0'_73

Scramble required to | 2)
be 2.

2010 | 101/0 | 5.8=(1L4) | 6.0(2.0) completed | 0.39

2007 | 100/3 [ 6.5=(0.8) | 7.0(1.0) 104
1.05 0.75 ‘

7. Ward Rounds at 2008 | 9773 | 6.5+(0.9) | 7.0(1.0) c i (0.61
Jefferson County (?;(8))- (?;’ ;; -
Medical Center 2009 | 11071 | 6.4=(0.9) | 7.0 (1.0) i i 1.79)

0.88 0.31 0.88
2010 | 101/0 | 6.5=(0.8) | 7.0 (1.0) ‘
2007 | 99/4 | 5.1+ (1.6) | 5.0(2.0) .Cut lcam 3.92 < 0.83
size from 10 — 1.13 )
; toS& s :
8. CrisisonFlight | 5008 | 97/3 [ 6.0+(LY) | 60(10) | chunged | 6.86) (0.65- -
1974 : g 1.85) 138)
rom s
‘ mannequin <0.00 ! 0.62 0.47
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Table S3. Yearly Comparison of Exercises (P values)

OR OR OR OR OR OR OR OR OR
95%CT | 95%CI | 95%CI | 95%CI | 95%CI | 95%CI | 95%CI | 95%CI | 93%CI
P P p P P P P P P
=
25 o - "
z z 23 8 3 g 5 " -
z = =2 5 = E El %0 ) £ A
2 = = B ) -2 @ 3= =z 5
2 @ 23 £ 3 s 5E e :
2 g - g =z = 55 £ :
o0 = 5" @2 2 Ew s bt
B S ) -2 g Z 2 “ 3
=1 s = 3 = = b 2 ©
& 88 o = o=
Exercises e 20 =
275 7.61 0.71 091 0.94
S ~ (71— | @1i- | (037 (0.49 (0.50 _ B ~
= 4.43) 14.08) 1.36) 1.66) 1.74)
<0.001 | <0.001 | 0303 0.748 0.835
3.92 9.54 233 1.87 1.03
. S| ~ 236- | s546- | (1.93- | (104 (0.62 ~ - ~
Getting to Know Who 2008 650 16.68) 5.76) 3.34) 1.69)
<0.001 <0.001 <0.001 0.036 0916
6.36 9.48 4.98 1.87 3.06
—_— - 380- | (57— | 84— | @oi- - (1.75- ~ ~
“ 1065 | 1612 8.75) 345 5.35)
<0.001 | <0.001 | <0.001 | 0.045 <0.001
7.06 7.62 3.18 1.10 3.04 0.31
o 432- | @24- | @7m2- | (058- (1.60 - (0.19 -
N 5 > 2
Kanss Gnge 2010 11.52) 13.69 5.90) 2.07) 5.75) 0.52)
<0.001 | <0001 | <0.001 | 0776 0.001 <0.001
22.66 2447 10.23 3.52 9.75 3.21
— (1292 | q282- | G21- | @.77- ) “@87- | (91— )
hebr pouse St 200 3975 | 4672 | 2009 | 702 1953 | 3539
< 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
0.36 2.77 0.26 0.33 0.34
007 | @23~ ~ (1.53- | @14- | @18- | (0.19- ~ B B
0.59 5.03) 0.49) 0.59 0.62)
<0.001 0.001 | <0.001 | <0.001 | <0.001
0.25 2.43 0.85 0.48 0.26
08 | ©@15- (1L34- | (047- | ©25- | (0.15-
0.42) 442) 1.53) 0.89 0.43)
<0.001 0.004 0.588 0.020 | <0.001
Colour Blind™
0.16 1.49 0.78 0.29 0.48
2000 | @09~ (08— | (044- | (@.16- .27~
0.26) 2.59) 1.41) 0.56) 0.86)
<0.001 0.157 0414 | <0.001 0.014
1.08 0.45 0.16 0.43 0.14 0.04
i ) ) (0.58 0.24- | (.08 B ©22- | ©09- | (0.03-
= 1.99) 0.86) 0.30) 0.84) 0.23) 0.08)
0.806 0.015 | <0.001 0013 | <06.001 | <0.001
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013 0.36 0.09 012 0.12
2007 0.07— (0.20 - (0.05 - (0.07— (0.07 - B B B
0.24) 0.66) 0.16) 0.20) 0.21)
<0.001 0.001 <0.001 <0.001 <0.001
0.10 0.41 0.35 0.20 0.11
2008 (0.06— 0.23 - _ .20 - .11 - (0.06— _ _ _
“ 0.18) 0.75) 0.62) 0.36) 0.18)
Ward Rounds at <0.001 0.004 <0.001 <0.001 <0.001
Jefferson County
Medical Center 0.11 0.67 0.53 0.20 0.32
2000 | (006 (0.39 - " 0.31— (0.11— - (0.19 - . .
- 0.18) 1.17) 0.89) 0.35) 0.54)
<0.001 0.157 0.016 <0.001 <0.001
0.93 0.42 0.14 0.40 013 0.04
2010 (0.50 — (0.24 - (0.08 — (0.23 - 0.07 - (.02 -
. L71) 0.72) 0.26) 0.70) 0.24) 0.08)
0.806 0.002 <0.001 0.001 <0.001 <0.001
1.41 3.87 10.71 1.28 132
2007 | ©73- (2.05 - (6.18 - (0.73 - (0.76 -
2.70) 7.3D) 18.56) 224) 2.28)
0.303 <0.001 <0.001 0.397 0.323
Crisis on Flight 1974
0.30 118 2.86 0.56 0.31
208 | (071 (0.65 - (1.61 - (0.34 (0.19 -
- 0.52) 2.12) 5.08) 0.92) 0.49)
<0.001 0.588 <0.001 0.021 <0.001
0.20 1.28 1.90 0.38 0.61
2009 0.11- (0.71 - (L13- 0.23 - 0.37 -
= 0.35) 229) 3.21) 0.61) 101)
<0.001 0.414 0.016 <0.001 0.054
222 2.39 0.34 0.95 0.31 0.10
2010 (1.17- (1.38 - 0.19 - (0.53 - (0.71 - (0.05 -
- 4.21) 4.14) 0.61) 1.71) 0.58) 0.19)
0.015 0.002 <0.001 0.872 =< 0.001 <0.001
1.10 3.03 8.40 0.78 1.03
2007 (0.60 — (1.68 — 4.99 - (045 - (0.60 —
- 2.02) 547 14.15) 1.38) 1.77)
0.748 <0.001 <0.001 0.397 0.904
0.54 2.10 512 179 0.55
208 | (030~ (1.12- (2.81 - (1.09 - N (0.35 B _ _
2 0.96) 3.94) 9.31) 2.93) 0.88)
0.036 0.020 <0.001 0.021 0.12
Williams Medical Center
0.53 3.40 3.07 2.66 1.64
2009 0.29- (1.80- 2.87- (1.64- _ (0.97 _ _
0.99) 6.42) 8.93) 4.33) 2.77)
0.045 <0.001 <0.001 <0.001 0.066
6.44 6.95 2.90 2.77 0.91 0.28
2010 (3.30— 3.87 - (1.64— - y (1.50 - (0.48 - (0.14 -
- 12.54) 12.49) 5.15) 5.10) 1.72) 0.57)
<0.001 <0.001 <0.001 0.001 0.776 <0.001
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1.07 2.93 8.13 0.76 0.97
5007 (0.57 - (1.61— (4.86 — (0.44— (0.56 —
= 1.99) 5.35) 13.58) 1.31) 1.66)
0.835 <0.001 <40.001 0323 0.904
Mission to Burundi
0.97 3.82 9.29 3.25 1.82
2008 | ©39 2.21- (5.48 - (2.03 (114 -
< 1.60) 6.60) 15.76) 519 2.89)
0.916 <0.001 <0.001 <0.001 0.012
0.33 2.08 310 1.63 0.61
2000 | 19~ (1.16 - (1.85 - (0.99 - (0.36
- 0.57) 3.73) 5.17) 2.67) 1.03)
& <0.001 0.014 <0.001 0.054 0.066
Pediatric Surgery
Ser. -
bl 232 251 105 0.36 0.33 0.10
010 (1.20- (1.42 - (0.59 - (0.20 - 0.17 - (0.05 —
- 4.52) 4.43) 1.88) 0.66) 0.62) 0.21)
0.013 0.001 0.872 0.001 0.001 <0.001

Yearly exercise comparisons. An ordinal (proportional odds) logistic regression model was estimated, along with its robust standard errors, to
characterize the association between scores and exercises while adjusting for year and exercise order. Linear combinations of estimates were

caleulated to summarize exercise differences by vear, The scores that were statistically significant have been italicized in the table.
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