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The trauma center called me
this afternoon about your
patient, Benjamin. >
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| I thought Benjamin's fracture ~ Sol discharged him home

from falling from his bike was afﬁaﬂ@dﬂvjﬁ& with follow
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rHey, there's a drunk patient in the waiting
room who is becoming really disruptive. |
need you to come assess him.

Ok, let's go do that.
I cannot right now. | will be there when | can.
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October - November 2016

Physicians screened

(n=553)

|

Physicians eligible (n=416)

J
Physicians randomize

Not eligible (for example, worked
~ atlevel I/1l trauma centers) @

Declined to participate (n=48)

'

Allocated to game
and low load version
of simulation (n=92)

(n=13)
Unknown (n=2)

Physicians included
in analysis (n=77)

Did not complet
= Technical proble

)

Allocated to game
and high load version
of simulation (n=92)

Did not complet
=2 Technical proble

(n=18)
Logistical issue (n=2)

Physicians included
in analysis (n=72)

May 2017

)

Physicians randomly selected topeamigjpate
in longitudinal follow-up

|

Excluded (n=36):
Did not respond (n=22)
Too busy (n=4)
Did not complete simulation (n=10)

Physicians included in analysis (n=64)

/

Allocated to app
and low load version
of simulation (n=92)

Did not complet
= Technical proble

(n=14)
Unknown (n=3)

Physicians included
in analysis (n=75)

f

Allocated to app
and high load version
of simulation (n=92)

Did not complet

Technical problem
(n=15)
Unknown (n=4)

Physicians included
in analysis (n=73)

;

Physicians randomly selected goparttsipate
in longitudinal follow-up &

Y

Excluded (n=36):
Did not respond (n=27)
Too busy (n=8)
Did not complete simulation (n=6)

Physicians included in analysis (n=59)



Table 1 | Characteristics of participating physicians in study of effect of video game versus traditional educational apps on triage decisions in
simulated trauma cases. Figures are numbers (percentage) unless stated otherwise

Game Educational apps
Characteristic Initial study (n=149) Follow-up study (n=64) itial study (n=148) Follow-up study (n=58)
Mean (SD) age (years) 40 (9.4) 38 (7.5 <40 (S.D 8(7.3)
Female yacy] 28T0%) 5407) Py
Mean (SD) years of experience (5.1 (9.0) (8.2 (7.4) (8.0(8.) 7 7.4
White (non-Hispanic) 104 (70) 45 (70) 97 (66) 37 (63)
White (Hispanic) 11 (7) 4 (6) 12 (8) 4 (7)
Black 4 (3) 2(3) 6 (4) 1(2)
Asian 25 (17) 13 (20) 25 (17) 14 (24)
American Indian 2 (1) 0 (0) 3(2) 1(2)
Other 3(2) 0 (0) 5(3) 2 (&)
Primary board certification:
Emergency medicine 141 (95) 61 (95) 142 (96) 58 (98)
Internal medicine/family practice 7 (5) 3 (5) 3(2) 1(2)
Other 1) Y E ¢ ) Q)
ATLS certified C 105 (71) 49 (77) 102 (69) 41(71) D
Practice at trauma center: o -
Level | 15 (10) 6 (9) 5(3) 2(3)
Level Il 9 (6) 3 (5) 7 (5) 3 (5)
Level llI 19 (13) 7 (11) 23 (16) 10 (17)
Level IV 5(3) 3 (5) 2 (1) 1(2)
None 101 (68) 45 (70) 110 (75) 42 (72)
Means (SD) score for personality traits*:
Extraversion 3.5 (1.0) 3.6 (0.97) 3.6 (1.0) 3.5 (1.01)
Agreeableness 3.6 (0.79) 3.5(0.78) 3.6 (0.81) 3.6 (0.9)
Conscientiousness 4.3 (0.57) 4.3 (0.6) 4.3 (0.68) 4.3 (0.7)
Neuroticism 2.2 (0.83) 2.3 (0.89) 2.1 (0.82) 2.1(0.9)
Openness 3.4 (0.89) 3.2 (0.83) 3.6 (0.91) 3.6 (0.96)

*Assessed with Big Five Inventory-10.7




f - teqal apps
0.53 (149 0.64 (148)

Table 2 | Assessment of triage decision making by physicians randomized to video game versus traditional educational apps based on educational
programs on simulated trauma cases with analyses of variance

Proportion under-triaged (No)

Estimated difference (95% Cl)

F statistic
4.91 <0.001,
v

Main model 0.11(0.05t00.16)

Sensitivity analyses — —

Excluding physicians who work at trauma centers 0.56 (125) 0.65 (135) 0.09 (0.03t0 0.15) 0.29 0.002
Excluding physicians who experienced usability issues 0.53 (105) 0.64 (136) 0.11(0.05t0 0.17) 12.53 <0.001
Excluding cases in which patient died 0.64 (149) 0.76 (148) 0.12 (0.06 t0 0.18) 17.23 <0.001
Post hoc analyses

Types of cases:

Representative cases Qoo il e =050 L 058 0.45
resentative cases 0.63 (149) 0.81(148) 0.18(0.111t0 0.25) 24,81 <0@
Adherence:

Bpestic <75 min 0.59 (51) 0.67 (33) 0.08 (-0.03t0 0.19) 2.25 0.13
Exposure 75-105 min 0.53 (85) 0.63(91) 0.09 (0.02t0 0.17) 6.61 0.01
Exposure»105 minutes 0.36(13) 0.65 (24) 0.29(0.13 t0 0.45) 13.32 <0.001

Likeability:
Did not report enjoying intervention 0.56 (149) 0.60 (148) 0.04 (-0.11t00.18) 0.28 0.60
Six month follow-up:
— Duration of treatment effect 0.57 (64) 0.74(59) 0.17 (0.09 t0 0.25) 16.14 <0.001




Table 3 | Assessment of triage decision making by physicians randomized to video game versus traditional educational

apps based on educational programs on simulated trauma cases with Poisson regression models

Relative risk (95% Cl) Pvalue

Main model (n=297)

Exposure to video game (reference: educational program) ¢86 (0.75t0 0.99) @
Completion of outcome assessment under conditions of high cognitive load (reference: low load) 1.06 (0.94 to 1.20) 0.34
Sensitivity analyses
Excluding physicians who work at level I/Il trauma center (n=260):
Exposure to video game (reference: educational program) <_0.86(078t00.95) 00033
Completion of outcome assessment under conditions of high cognitive load (reference: low load) 1.02 (0.921t0 1.12) 0.73
Excluding physicians who experienced usability issues with interventions (n=241):
Exposure to video game (reference: educational program) <082 (074t00.92)  0.00T=
Completion of outcome assessment under conditions of high cognitive load (reference: low load) 0.99 (0.90 1o 1.10) 0.92
Excluding cases in which patients died (n=297):
Exposure to video game (reference: educational program) @O]S to 0.91) @:
Completion of outcome assessment under conditions of high cognitive load (reference: low load) 1.02 (0.941t0 1.10) 0.66
Post hoc analyses
Cases with representative severe injuries (n=297):
Exposure to video game (reference: educational program) 0.93 (0.78t0 1.11) 0.45
Cases with non-representative severe injuries (n=297)
Exposure to video game (reference: educational program) 0.78 (0.70t0 0.86) <0.001
Adherence (n=297):
Exposure to video game (reference: educational program) 0.82 (0.75 to 0.90) <0.001
Time spent on intervention: 75-105 min (reference <75 min) 0.92 (0.83 t0 1.01) 0.11
Time spent on intervention: >105 minutes (reference <75 min) 0.84 (0.711t0 0.99) 0.04
Likeability (n=297)
Exposure to video game (referent: educational program) 0.81(0.72t0 0.91) <0.001
Did not describe liking intervention (reference: liked intervention) 1.04 (0.92t0 1.19) 0.45
6 month follow-up study
Duration of treatment effect (n=122)
Exposure to video game (reference: educational program) 0.77 (0.67 to 0.88) <0.001
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Table 4 | Sensitivity analysis to test effect of missing outcome data in study of effect of video game versus traditional educational apps based on
educational programs with analyses of variance

Proportion of under-triage

Videogame  Educationalapps ~ Mean difference (95%Cl)  Pvalue
Main analysis (n=297) 0.53 0.64 0.11(0.05t0 0.16) <0.001
Assumptions for scenario 1 (n=368)
Missing physicians in game arm would have performed similarly to those observed in 0.55 0.64 0.09(0.03 t0 0.14) 0.003

educational arm and missing physicians in educational arm would have performed similarly

to those observed in their cohort

Assumptions for scenario 2 (n=368)

Missing physicians in game arm would have performed similarly to those observed in their ~ 0.53 0.62 0.09(0.03t00.14) (0.002
cohort and missing physicians in educational arm would have performed similarly to those

observed in game arm

Assumptions for scenario 3 (n=368)

Missing physicians in game arm would have performed similarly those observed in 0.55 0.62 0.07 (0.01t00.12) 0.02
educational arm and missing physicians in educational arm would have performed similarly

those observed in game arm




Table 5 | Adherence, usability, and likeability of video game versus traditional educational apps. Figures are numbers (percentage) unless stated

otherwise
Game Educational apps

Measure Data Example of qualitative feedback Data Example of qualitative feedback

Median (IQR) time spent 90 (60-120) NA 90 (65-120) NA

on intervention (min)*

Described problem 44 (30) Not much of a gamer but enjoyed the app. Loved the 12 (8) The myATLS app is useful but the user interface could be

with usability of apps mystery solving aspect of the game - found it annoy- improved.. A better interface would make the otherwise
ing that if you accidentally clicked on “discharge” a useful info better. The review app has great questions,
“multi-trauma patient” for example, you could not go but is also in need of a better user interface. The ques-
back and edit your mistake tions are great and it’s very responsive, but could be

improved to the standard of other quiz apps

Commented positively 60 (40) The game, Night Shift, was a really fun experience. 135 (91) The iPad apps were very user friendly. | completed

about likeability of The story was interesting and had my attention to questions while | was on a flight, and it was actually

interventiont details as | wanted to solve the mystery and to con- entertaining and made the time go by quickly. If | wanted
nect the dots. It felt realistic and | could put myself in to review a specific topic from a question, | could easily
a position of the main character pull up the chapter

Commented negatively 89 (60) The overall effect seemed more of a distraction than 13 (9) myATLS was too superficial. More of an outline rather

about likeability of
intervention

a help. | am not sure if | am to be more concerned
with the “US NAVY” or the fact that elderly with trau-
ma do better at a trauma hospital. The entire time |
was playing the game | kept focusing on who wrote
this the program and what their goal might be

than substantive reading

NA=not applicable.
*Participants were asked to use their intervention(s) for minimum of one hour and to report their usage.
tParticipants could provide both positive and negative feedback about their interventions.
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EFFICACY OF VIDEO GAME VERSUS TRADITIONAL
EDUCATIONAL APPS AT IMPROVING PHYSICIAN
DECISIONMAKING IN TRAUMA TRIAGE



oo o5
s

3k 355 4y sl s 5,8 adlasl v
L 0dig s ;0 oad Cod o2y o lge 3l ooliiwl ¥V

SIS oS owy v



31

S JU 55
_,m\ )_\A\



