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5 EEERIT 2 538U, —F% Training data (6,487) &L, 5% Validation data (6,488) &
U7z FRAZEREL T, J— RMb(o) /=48, Injury severity Score (ISS). XAEHAMLE (BP).
MR RR) . Glasgow Coma Scale (GCS) ATV ZFWBILizkD., SiM/MEREZIZIDE L
OPAT 4 v 7 ERREER L. I5IT, HHEEN | DKL TWTY, HFFREOTRESE
ZIEEAETTRNT E &R Uz, (e L THRE FETHHEALE LR @s=1/14e? B
VT b=-61 cISS - cAGE + cBP + ¢GCS + cRR/2) &L TH. BOTFRIESEIMA - N, REREITT

DREWNDOT—FTTRIEL . TOHEMAEZHET 2 FETH S,

A. TIRBKN

JTDB ZFIAL T, T KBAI5E<, BRsa L
ETHMEICGHE b, SiRMEEBREOEFE TR
OVAT4 v ERREERTZHIE2EMEL

7“,
“o

B. BIFH&
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OPAT 4 v 7 BRSBTS, £
QAT AGE) . 1SS, GCS A7, IMEHIMLE (B
TBP), FHEE CAFRR) ZFENFNI—R{ELr=
CAGE . cISS. cGCS. cBP, cRR (Table 1) ZfHuy,
BEZEEITEIED 2 5T —E Ui, HEEHEEL
T BAHEERZ AW, BNBXURIETILD
XEHREIZT, HLDOJAT 4 v ZEIRRDY
TEEVESZFHEL /. TIVEOEAEDHH
W, REEREEE (CUF AIC) ZMw=,

BREEIZIZ Validation data Z VY. receiver
operating characteristic HI#ROBHE FTERECIT
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Table 1 Coded (categorized) values

Coded Systolic blood
GCS score v Respiratory rate Age ISS
value pressure
4 13-15 >89 mmHg 10-29/min 16>
3 9-12 76-89 mmHg >29/min 24-16
2 6-8 50-75 mmHg 6-9/min 40-25
1 4-7 1-49 mmHg 1-5/min >55 65-41
0 <4 No pulse 0 0-55 >65
ISS: Injury Severity Score
GCS: Glasgow Coma Scale
Table 2 Coefficients of Logistic Regression Models
Regression Model Intercept BclSS BcAGE BcBP BcGCS BcRR
-6.281* 1.058* -1.404* 0.718* 0.777* 0.370*
cISS, CAGE, cBP,cGCS, cRR (0335)  (0.070)  (0.137)  (0.077)  (0.047)  (0.090)
{351] [227] [104] [87.5] [267] [17.0]
-5.734* 1.038* -1. 348* 0.889* 0.841*
cISS, cAGE, cBP,cGCS (0.283)  (0.069)  (0.136)  (0.063)  (0.045) X
[410]} [225] [98.8] " [202] [345]
-5.573* 1.079* -1.358* 0.818* 0.839*
€ISS, CAGE, cGCS, cRR (0.289)  (0.070)  (0.133) x (0.046)  (0.070)
[234] [254] [104] [317] [143]
-6.657* 1.356* -1.435* 0.823* 0.774*
cISS, CAGE, cBP, cRR (0.302)  (0.064)  (0.128)  (0.068) x (0.076)
[485] [445] {126] [145] {103]
-4.663* -1.328* 0.843* 1.025* 0.349*
cAGE, ¢BP,cGCS, cRR (0.357) x (0.129)  (0.077)  (0.044)  (0.094)
[170] [105] [122] [540] [13.7]
-6.518* 1.021* 0.694* 0.778* 0.275*
clSS, ¢BP,cGCS, cRR (0.324)  (0.067) X (0.075)  (0.045)  (0.085)
[405] [229] [86.1] [297] [10.4]

Bx: regression coefficients, *: p<0.001, ( =standard error), [=x2]
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Table 3 Akaike’ s Information Criterion (AIC) of Models

Regression model AlC
clSS, cAGE, ¢BP, cGCS, cRR 1732
clSS, cAGE, cBP, ¢GCS, 1748
clISS, cAGE, cGCS, cRR 1819
ciSS, cAGE, cBP, cRR 2017
cAGE, cBP, cGCS, cRR 1987
clSS, cBP, cGCS, cRR 1846

ISS: Injury Severity Score
¢ISS: coded value of ISS
RTS: Revised Trauma Score
cAGE: coded value of age
¢BP: coded value of systolic blood pressure

€GCS: coded value of Glasgow Coma Scale score

¢RR: coded value of respiratory rate

Table 4 Area under Receiver Operating Curves & Accuracy of Models

Regression model AUROC Acc.:ura-cy Al.JRO.C Acc':ura-cy
Derivation Derivation Validation Validation
cISS, cAGE, cBP, cGCS, cRR 0.9648 93.32% 0.965 93.55%
cISS, cAGE, cBP, cGCS, 0.9649 93.20% 0.9636 93.42%
cISS, cAGE, cGCS, cRR 0.9609 93.09% 0.961 93.45%
cISS, cAGE, cBP, cRR 0.9481 91.92% 0.9433 92.51%
CAGE, cBP, cGCS, cRR 0.9503 92.82% 0.9507 93.17%
clISS, ¢BP, cGCS, cRR 0.9561 92.71% 0.956 93.10%

AUROC: area under receiver operating characteristic curve

Table 5 Area under Receiver Operating Curves & Accuracy of Simplified Models

AUROC Accuracy AUROC Accuracy
Regression model Derivation Derivation Validation Validation
cISS, cAGE, ¢BP, ¢GCS, cRR 0.9635 91.90% 0.9639 92.38%
cISS, cAGE, cBP, ¢GCS, 0.9633 93.14% 0.9622 93.43%
clSS, cAGE, cGCS, cRR 0.9599 90.82% 0.9589 90.56%
ciSS, cAGE, cBP, cRR 0.9443 91.90% 0.9422 92.17%
cAGE, cBP, ¢GCS, cRR 0.9503 92.75% 0.9524 92.84%
clSS, cBP, cGCS, cRR 0.9559 91.65% 0.9562 92.13%
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Table 6 Relationship between Coded ISS & AIS

Most severe AlS

Coded ISS ISS Interval
/2" severe AIS Included
4 16> 3
3 16-24 4
2 25-40 50r4&3
1 41-65 TwoS or 5&4
0 >65 Two5 &4 or Three5 or 6

ISS: Injury Severity Score
AIS: Abbreviated Injury Scale

Table 7
b Ps
4 98%
3 95%
2 88%
1 73%
0 50%
-1 27%
-2 12%
-3 5%
-4 2%
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THO, SESTERISEIPRRINTE -, MPE
MIESERESRE & LT, Abbreviated Injury Scale
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FHYERERE, M. R ERAaLIEET
% Trauma and Injury Severity Score (TRISS)
REMEHRBRDBDTHS (1,2], FTH TRISS &
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AR, BEOKRE (G, SMESEDY
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DITITREE=ENID AlS BEEXITHWET,
RTS EHEO=DIZISIHEIME, PR, Glasgow
Coma Scale (GCS) WMAETH D, & 5HIT GCS IZBHIR
B, EFEEHRLN . REEESRIGM O=E%
MBSO > TNS, ZDEIIZ, TRISS I2L 3 Ps
SIEOEDITIIZROT—5 2 LBELELTHED, &
JEDZ L 1R 2 RIEFEERD. FFR EE CLTF.
# FE) OEEERICBWTEER RS U TR
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B T2 <. BREESMEOEEES 1SS LRI
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R E (6], 72EMS Kilgo SIER. HEESN
SEFERE. GCSn D 3 2N 55TV OTFRIIE
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AP EEREE L L TAIS ICE Db &, H
BERSEIM IZE D bORLERL, WihE
WNTH, BFINER S APEIEERATD
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3. . FRTIAIOEERE. AMSEAGEIZED 3 28K
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Kobusingye 5. AIS BEER 7 & 6CS 2FEHYT
T DO DICEEIMEAE S, AEEREE L
TR L ~NIVEHE &, HEHAIE, PR
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2. AR TIE. . SIFIVEESE, BH—
DA 3 R MNT 28 & U TAEREE
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Table 1 Categorization of indicators and coded values

Coded value

Age
<55 1
55+
Respiratory rate
10-29
>29

A
o
O =W A

Systolic blood pressure
>89
76-89
50-75
1-49

S = N WM

GCS (total)
13-15
9-12
6-8
4-5

S = NDWbs

AVPU
GCS 14-15
GCS 11-13
GCS 5-10
GCS 34

O =N W

Japan Coma Scale (JCS)
0-2
3-20
30-100
200
300

LW =O

MaxAIS 3 categories (a)

P
N
-

MaxAIS 3 categories (b)

w
Pt

MaxAIS 3 categories (c)

[\S]
[

No of severe injuries

—
—




Table 2 Characteristics of the eligible and analyzed patients

Eligible Analyzed
N=16716 N=9840
n % n %

Age
15-54 8861 53.0 5471 55.6
55+ 7855 47.0 4369 444

Sex
F 5312 31.8 3003 30.5
M 11402 68.2 6835 69.5
Missing 2 2

Survival
Died 2101 17.6 1769 18.0
Survived 9816 824 8071 82.0
Missing 4799 0

Intention (cause)
Unintentional 13655 83.6 7942 825
Occupational 1269 7.8 781 8.1
Self harm 1086 6.6 695 7.2
Violence 259 1.6 170 1.8
Other 63 0.4 34 0.4
Missing 384 218

Mechanism
Traffic 8766 54.2 5454 56.7
Fall 5956 36.8 3344 34.8
Other 1447 8.9 814 8.5
Missing 547 228

Injury Severity Score
1-8 3018 20.4 1790 18.2
9-14 4723 32.0 3051 31.0
15-25 4035 273 2822 28.7
26-45 2427 16.4 1731 17.6
46-75 572 39 446 45
Missing 1941 0

Systolic Blood Pressure (mmHg)
90+ 13071 85.5 8275 84.1
76-89 495 32 325 33
50-75 398 2.6 254 2.6
1-49 195 13 129 1.3
0 1125 7.4 857 8.7
Missing 1432 0

Respiratory Rate (per minute)
10-29 10670 77.1 7542 76.6
30+ 1925 13.9 1348 13.7
6-9 60 0.4 41 0.4
1-5 19 0.1 16 0.2
0 1172 8.5 893 9.1
Missing 2870 0

GCS
13-15 12832 76.8 7078 71.9
9-12 1018 6.1 684 7.0
6-8 822 49 581 59
4-5 373 22 261 2.7
3 1671 10.0 1236 12.6

Time to ER (minutes)
Less than 30 4343 34.1 2974 337
30-59 6868 539 4793 54.4
60-89 998 7.8 693 7.9
90-119 230 1.8 151 1.7
120+ 311 2.4 206 23
Missing 3966 1023
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Table 3 Comparison of model performance

Agreement with
Model AUC 95%Cl1 TrissPs-JTDB k
(<0.5/0.5+)

Triss (JTDB) 0.962 0.958 0.967 — —

Triss (MTOS) 0.961 0.956 0.965 0.990 0.959
cAge, MaxAIS, cGCS 0.949 0.943 0.954 0.962 0.856
cAge, MaxAIS, GCSm 0.947 0.942 0.953 0.960 0.848
cAge, MaxAlIS, cBP 0.941 0.935 0.947 0.948 0.782
cAge, MaxAIS, cRR 0.934 0.928 0.941 0.939 0.744
cAge, cMaxAIS(a), cGCS 0.945 0.939 0.951 0.962 0.856
cAge, cMaxAlIS(a), GCSm 0.943 0.937 0.949 0.961 0.852
cAge, cMaxAIS(a), cAVPU 0944  0.938 0.949 0.949 0.815
cAge, cMaxAIS(a), cJCS 0.947 0.941 0.952 0.954 0.831
cAge, cMaxAIS(a), cBP 0.931 0.924 0.938 0.945 0.772
cAge, cMaxAIS(a), cRR 0.924 0.916 0.931 0.936 0.735
cAge, cMaxAIS(b), cGCS 0.944 0.938 0.949 0.955 0.833
cAge, cMaxAIS(b), GCSm 0.943 0.937 0.949 0.961 0.849
cAge, cMaxAIS(b), cAVPU 0.942 0.937 0.948 0.949 0.812
cAge, cMaxAIS(b), cJCS 0.945 0.939 0.951 0.954 0.830
cAge, cMaxAIS(b), cBP 0.920 0913 0.927 0.943 0.765
cAge, cMaxAIS(b), cRR 0.913 0.906 0.921 0.933 0.715
cAge, cMaxAIS(c), cGCS 0.931 0.925 0.938 0.965 0.863
cAge, cMaxAIS(c), GCSm 0.930 0.923 0.937 0.963 0.853
cAge, cMaxAIS(c), cAVPU 0.934 0.927 0941 0.944 0.796
cAge, cMaxAIS(c), cJCS 0.938 0.931 0.945 0.952 0.825
cAge, cMaxAIS(c), cBP 0.869 0.859 0.879 0.943 0.760
cAge, cMaxAIS(c), cRR 0.861 0.851 0.872 0.943 0.735
cAge, No of inj, cGCS 0.941 0.935 0.947 0.972 0.890
cAge, No of inj, GCSm 0.936 0.930 0.943 0.968 0.874
cAge, No of inj, cAVPU 0.941 0.935 0.947 0.965 0.866
cAge, No of inj, cJCS 0.945 0.939 0.951 0.959 0.848
cAge, No of inj, cBP 0.888 0.878 0.897 0.946 0.773
cAge, No of inj, cRR 0.884 0.875 0.893 0.940 0.736
cAge, mixAIS1/2/3, mixGCS 0.935 0.929 0.941 0.951 0.819

cAge, cGCS, cBP, cRR, cAVPU, cICS: categorized indicators as shown in Table 1
cMaxAIS(a, b, ¢): Max AIS Severity Scores categorized into 3 groups as shown in Table 1

No of inj: No of severe (AIS3+) injuries in 3 categories
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