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The Evidence-informed of Patient Qutcomes for Taiwan Trauma
Medical Care
Abstract

This study aims to explore the pattern and risk factors of mortality from
major trauma. A trauma registry dataset obtained from a medical center was
used to analyze factors associated with the major trauma mortality using
logistic regression models.

In this cross-sectional study, medical records of 2,868 trauma patients
hospitalized at China Medical University Hospital were extracted and
analyzed. The direct marginal effects were calculated using Path Analysis. The
two-part model was used to calculate the incident re-hospitalization after
discharge.

The mortality odds increased 2.9% for trauma patients with one year of
age increase. The mortality -odds increased 12.4% for those with injury
severity score increased by one. Other risk factors associated with mortality
included unstable vital signs at arrival (OR = 5.69), and complication during
trauma care (OR = 2.48). Patients with Glasgow Coma Score less than 13
(OR = 12.19), and patients transferred from other institutions (OR = 3.34)
were significantly associated with early mortality within 48 hours. Age,
unstable vital signs, injury severity score, severe head and neck injury and
complication were risk factors associated with mortality from the major
trauma. The risk factors are different between mortality within and beyond 48
hours of arrival.

The disability probability was increased by 0.002 (OR = 1.01) for
patients with one-year increase of age , by 0.085 (OR = 1.53) for being a
female, and by 0.178 (OR = 2.37) for with a Glasgow Coma Score of less
than 13. Operation and complication during trauma care increased the
disability probabilities by 0.026 (OR = 3.97) and 0.227 (OR = 2.86),

respectively.
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Approximately 50% of the hospitalizations for injuries were caused by the
motor bike crush, but 94.6% patients hospitalized for motor bike crush had
used helmets. But, one thirds of the motor bike crush hospitalizations were
associated with head injuries. Helmet use decreased 0.012 of the mortality rate,
nevertheless, there was no effect on long-term medical utilization.

Keeping stable vital signs, making appropriate decisions during the
initial phase of trauma and reducing complications are the important
guidelines for the optimal care of major trauma patients. The discussion will
be focused on policy implications of this study.

Using helmet can protect the head injuries effectively. Interventions for
facilitating trauma care services and system are necessary for improving the
quality of care.

Key Words: Helmet, Trauma, Injury prevention, Motorcycle,
Performance improvement, Disability, major trauma, trauma

system, trauma registry
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65.5%% F M EHRERETHRETHFE 534 % > A 844 A(68.0%)
R F A AR E LA B SRGE kEI3E % 341 A(27.5%) -
ZBRABRBAAAGFURAGBCER IR RE L 422% & 1
CERMTREZEDS PR 48 6 o) i E MG R & A 39.1% 18.7%
RNFURGRACEMREABZEZEZZILNRE - ERERETHRE
A 165 A > et F 13.3% -

BREMERERE 1,036 AP () A 318 A(B0.7 %) H R

KA AE T RS M BAR AR o R AEm B TR 472 R 61.6% B B
T 212 A(66.7%) R 38 38 T2ty » BhEFEE A 99 AGB1.1%) » BAG S
A(1.6%) » BRI 125 2 A0.6%) ° 142 A(44.7%)t % & % % 4 4
(Emergency Medical System, EMS)4& 3,35 % B4 %2 F 2% 0 115 A(36.2%)
BECERMY REABISINZE R T CHBIERE 0 61 A29.5%) 4 F ¥
R B AT IR AERAT A A1 3%EGATA Bxm K T83% %

G BAZ Y HeAT F A 0 40.0%F BB E c PR R ESME R R BRI E
W ERREL 19.6 R RFFHRERER Y 16 B KR EXG
FROTPIGMERREA IS4 R BEFREREAL28F T -

= REMGETRESRT

— M8 % GRBEATRFEA (KR Dt ERBT > B
MBI EBEREBEZAAN D F8E M 1 R BTHEE
2.9% > ST ER I A 0.003 ; sMME5 R EE(SS) &I v 1 & > LT B3 o
12.4% > e # R Who 00135 B|IRF A FELARIBREYRTHELL
# 569 ETHEH 0115 6B BRAGEELENETHILS
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FoAEEEAN(REAR ) RYFRAMEEN BTG T
— R R R PR~ HEEI - M MR EAME R
G RGARE SR FEENM LR RTHE W 2.5% - £
FAEE AR T > B BRAEHO NN 13 5 H A CHELLA 548 &
THEFEIE A 0.144 5 W R 90mmHg F TR E L A 2.63 0 BT HE
¥ 0.092 > B PR AT R GHRERBBEZAN - AXGREEL @
AR R EIMEE R T E LA 314 BT MW 0.061 5 A IR E
EIMEH R TR H LA 2.62 0 e E I e 0.088 5 B3R R E SMG ) 3t
MG RERBBELZMM - SLINERBRAFBEN LA ERNEHE F
FETRRE LA 3.14 -

A % 4 R R AT b7 Bl IR AL TR BRI A M B ey £
ECRhm) ZPEITHACHRELZRFAE|RIFSRIEEIN 13 50 &
ECHELDE 12248 L0 RGAETHELE 334 FERIET
%A B E (B b 3.40)~ Bk 45 B 13 (B B tb 3.53)Fv dic 45 8 /)5
7 90mmHg(Bs Btk 2.40) » SAZAI (B B Lb 4.13)Fv B 2R (BF Bt 2.93) i &
MG o Fib BB A FRIRERLE R -
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k- REME R BRI ST RIEBRE R

REMGBAE HFEAEK RLTAK
N=1,241 N=1,076 N=165
£ %5, mean(SD) 45.1(22.3) 43.8(22.1)  53.4(21.4)
P31, n(%)
B 813(65.5) 708(65.8)  105(63.6)
4ok 428(34.5) 368(34.2)  60(36.4)
BEm L, n(%)
A 488(39.3) 403(37.5)  85(51.5)
£ 753(60.7) 673(62.5)  80(48.5)
G, (%)
H I EH 844(68.0) 736(68.4)  108(65.5)
PR3 % 341(27.5) 288(26.8)  53(32.1)
B A A% 43(3.5) 41(3.8) 2(1.2)
F 2515 13(1.0) 11(1.0) 2(1.2)
% 1% % € 7 (ISS), mean(SD) 21.4(6.8) 20.4(5.7)  28.0(9.1)
% 15 £ #,n(%)
SASEL AIS=3 952(76.7) 808(75.1)  144(87.3)
B3R AIS=3 281(22.6) 235(21.8)  46(27.9)
B3R AIS=3 167(13.5) 145(13.5)  22(13.3)
2l 7 K, n(%)
BATEN 232(18.7) 215(20.0)  17(10.3)
119(EMS) 524(42.2) 452(42.0)  72(43.6)
¥R 485(39.1) 409(38.0)  76(46.1)
B PR R4S T A 5 4%, n(%)
3 716(57.7) 688(36.1)  28(17.0)
7] 525(42.3) 388(63.9)  137(83.0)
Bk 45 <13 468(37.7) 337(31.3)  131(79.4)
W 4% E<90mmhg 94(7.6) 64(5.9) 30(18.2)
% <10 %>29 R/% 154(12.4) 107(9.9) 47(28.5)
Bt 4572, n(%)
A 328(26.4) 226(21.0)  102(61.8)
3 913(73.6) 850(79.0)  63(38.2)
78t 85 R (%)
2 #3 58 v (<48hrs) 67(40.6)
8%, 4 58 v (> 48hrs) 98(59.4)

mean: -F341&; SD(standard deviation): % #& %
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A RENMEGERE

Wit e RER

XIREGBZFHEGREE)
% B RE % B2 A AR (%) )
RENMG FERA
EHAM RAEABL kAR BAQE
(N=1,036)  (N=318) (N=718) t4# P&
i 43.6(22.0) 47.2(21.9) 42.0(21.9)  <0.0001
! 0.087
B 678 (65.4) 196 (61.6) 482 (67.1)
L 358 (34.6)  122(38.4)) 236(32.9)
Ao 8k
HEFH 710 (68.5) 212 (66.7) 498 (69.4) ARE{E
PR3 % 275(26.5) 99 (31.1) 176 (24.5) 0.063
JR A4S 40 (3.9) 5(1.6) 35 (4.9) 0.024
% 2l 7 25 11 (1.7) 2 (0.6) 9 (1.3) 0.408
2 H K
BATEN 207 (20.0) 61 (19.2) 146 (20.3) A RE{E
119(EMS) 441 (42.6)  142(44.7) 299 (41.6) 0.965
#3512 388 (37.5). 115(36.2) 273 (38.0) 0.485
R d 647(62.5) 137 (43.1) . 252(35.1) 0.015
A AT F 47 529 (51.1) 249(78.3) 280 (39.0) <0.0001
A, 206 (19.9) 127 (40.0) 79 (11.0) <0.0001
%1% B £ E(ISS) 20.3(5.8)  22.0(7.1) 19.6(4.9) <0.0001
2 A 2R AL
58 58 3R 815(78.7) = 272(85.5) 543 (75.6) -
¥ 276 (26.6)  76(23.9) . 200 (27.9) -
B4 2R 293 (28.3)  83(26.1)  210(29.2) -
iR 198(19.1) ~ 51(16.0) 147 (20.5) -
79 ik 392 (37.8)  126(39.6) 266 (37.0) -
shER 109 (10.5) 24 (7.5) 85 (11.8) -
TG A 4542
Bk 45 #<13 315(30.4) 163 (51.3)  152(21.2) <0.0001
W %5 FE<90mmhg 57 (5.5) 21 (6.6) 36 (5.0) 0.302
% <10 %>29 R/» 102(9.8)  52(16.4)  50(7.0) <0.0001
ERERERA 163446.8  279617.6  114213.3 -
(204866.7)  (228458.1)  (171907.6)
% RAERRH 19.6 (20.9) 35.4(27.8) 12.6(11.5) -
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(5 BREMEBAKIR S S BEE

% 54 (n=1,036)

p BHELL(OR) 95% 1B E&M P FEA Rt

i 0.011 1.011 1.003,1.020 0.011 0.002
ot 0.427 1.533 1.111,2.116  0.009 0.085
B[R B R 48 & A TR A5 4R

Bk 5 #<13 0.865 2.374 1.682,3.352 <0.0001 0.178

A E<90mmhg -0.207 0.813 0.416,1.590 0.546 -0.038

e <10 %>29 R/% 0.277 1.320 0.802,2.171 0.275 0.056
A F i 1.378 3.965 2.802, 5.611 <0.0001 0.260
BB E 1.050 2.856 1.968, 4.147 <0.0001 0.227
B xR ﬁ‘i 0.006 1.006 0.693,1.459 0.975 0.001
2% B & B (ISS)4F 4 0.013 1.013 0.985,1.041 0.367 0.003
i%&ﬁ

B F U ARG

BRiE) % 0.361 1.435 0.982,2.095 0.062 0.072

JR A% -0.616 0.540 0.186, 1.569  0.257 -0.102

F R Y1815 -1.107 0.331 0.063,1,738  0.191 -0.158
Bl X

BATEN A4

119(EMS)zE A -0.114 0.892 0.571,1.392  0.615 -0.022

23R -0.381 0.683 0.436,1.072  0.098 -0.072

TRGAFEHER=P - P (1-P) > L+ B HEEFHE - P AHRAEFHEATIHEI0.7% -

BEA A mlﬁ%@éﬁi%zﬁwzﬂxo =1>—Pr<y=1‘x0 =0> °
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VBT @R R EREEWEN R TR AR ERINMNMG - HETF

o~ PR EARETHBE  ARESHEXNT » B —IFRET A H—
BF@ 5 3 REF AT E S A BE R M ERAERAR &
RAGRAMRGANEAERRNEDEE > Ma YRR ERAHER SR
B R AR SRS IRER > ENZ A F ARG AN EERER -

Bt ZAEBERHEHLA Z R A (two-part model) # 3t

FERARERMIIFREWETUG G R EFEGENBRALR 27T

FERE SR AR AN ELMAFETTRGGEFNABRER > AERR
SMEHNRMBERAAGEZERE  RAAEALE—FIRTRIA -

B 2005 47 A £ 2008 4~ 6 A > Bk £ F 4G E ) 2,868 &% & F
HERFET 56 A0 UERES R B 2,812 45 EREHRE —FN
RZRGEFERMEPIDHN SR EAMETRORE S > LA R
Aot REEHARMAERARGTE - B HER P52 (visit) A
B > AKX F

Visit = P(Visit ) x M

oVisit _ OP

——x M +

= x P
o0X o0X

= Logit EER&E < P (BEFILiiater  Yyx(1-P)

oX

M = P2
oM Y
s OLS g7 A%

EREBIT@FE S HRAERELDE  HNZRGEMBLENIIZTHSE
RRF—E@F A FT 2,812 L5575 % B HIRE — F N 845 E 485 09 P
TER FEATRAUEAPISE K 2,260 A AR EEHEY 0 3]
ARERZDWEAEGEARMOFIZE KRB AMME - ERFE=
BEEFEHE - A5 BEEBRANALGS - GEREZ MG HBRE

B
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FwWE AHRER
F—f RGRRRAGHRERER

S RMEFRGE > REIME P CELING > EARER
2,868 % % B > 94.6%(2, 714 N) 6% B A BRL DM > IS4AANGSA%) BB AF
MEFRBRZ (RN R a s ABENER  ARL2HEOF
otk 29:5(F 164.3% ~ 4 135.7%, p<0.05) > Lt HAHRR 2 1E ey B EaR
BRERNEMN > BRREE RS RGN EMREERER - FHEEY
B3t RIRR 2R AR A T2 F3359R  ARZLHEORATFHF
i %39.63% (p=0.018) -

RZGIRAIT A ETREDERARBANGENE  BEREN S
SASASR ~ B Sf ~ BER - RS A B 0 KK 1E 6k A64.9% % 5A 58 3f 4
% 51.3%F B Z ARG AIS KA R F#3) > 33.8%F M3k o5 > 8%
B BRI ABY27.7%, 17.4%8121.3%(p<0.001) > v9 B 4} 5 & bE 45
WMH AR HBREDME R ANT34%A W MG 0 BHARBRR DR A
#950.6%(p<0.001) PR30 15 F e tbfo) B R B & F R 2218 A A £
R -IMEREENLRFERDAABE LR > ABRRLDHENY R AT
B R EEAE8.50 » Bk BZ 2 1BE A F3513.45(p<0.001) -

THATBRLEMEHNBRERIBE > 409 A BL2HERAE
AT B BR F 47 0 13.0%09 KA R 218 % A F £ 34T B BR F 47 (p<0.001) -
ABRZDMEREAGFHERRBI2R  BEANARLLEHANGTY
85K (p=0.001)- it &L B EMBEE HIR B—hE2OREFIREA -
FBRREEERATHERRESIR  FHILE 569,536.57T B KK
RAVE1544 m AP ERREII2K » FHIEE 4109,103.1¢ 0 B
WE RS e BEE £ R o

FERERT @ 0 RITE AR RS 0 6.7%8 F RE 2 ERA
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FHERE 0 B E RN R B TE R A12.3%(p=0.007) - K Z2MEHA
BT EA1.8%  BARRELEEHANII%IK > BEH ST LehFT R
(p=0.073) -

FoN D ATRE ARG B L (n=2,868)
BRR21E n=2,714 RBEZ2ME n=154 pvalue

MR n (%) 0.039
A 1,514(55.8) 99(64.3)
gk 1,200(44.2) 55(35.7)
## mean+ SD 39.6+ 18.2 35.9+22.4 0.018
B% % E n (%) 687(25.3) 38(24.7) 0.859
ISS mean+ SD 8.5+ 7.1 13.4+ 9.5 <0.001
-3 4E 2 X # mean+t SD 8.3+ 10.5 11.2+ 14.4 0.001
Aok % T 4E R R # meant 6.7+ 8.0 6.9+ 8.9 0.904
SD
RIAFRE A 69,536.5+ 104,766.9 -~ 109,103.1+ 168,014.0 <0.001
SA 58 3F SMG n (%) 753(27.7) 100(64.9) <0.001
3R 985 n (%) 578(21.3) 52(33.8) <0.001
B4R M5 n (%) 367(13.5) 23(14.9) 0.619
BE 2R SME n (%) 227(8.4) 17(11.0) 0.247
™9 Bk SN n (%) 1,991(73.4) 78(50.6) <0.001
F EHAIFIME(AIS=I) 473(17.4) 79(51.3) <0.001
n (%)
BA B8 F 47 n (%) 108(4.0) 20(13.0) <0.001
H28E n (%) 181(6.7) 19(12.3) 0.007
£t n (%) 50(1.8) 6(3.9) 0.073

tmean: -“F341&; SD(standard deviation): 1% # £

B TEB RS RLBE NN

SoAT 51 A X 3 45 R 2K ) » HE LR B IS ~ AR T4 -
BRRCE ~ i ] BEA L EER BH R AR A CHABRYE
A Ly B A(P=05) > LA BYEREANIMG MHETHHEY
o RBEDEERAEFUS ERTHRRHBERBRA0.012(K

N
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AN) o ABEFHRER 2 2 TR A B E SR IMG - BUTH B F T A 6 R BRI A
BEESE B H R 5 3] FE180.335 5 0.076420.015 © 8 4 52 & SA 2R S5 09 F i
BT R A0.037 0 G L PATFHBR F AT 5 B THE @3 He0.007 -
S4B EHAS BT EAEA0.039 - B A REFBENIMEHTL
15 8 F ZHATHBA FHT 6944 R 1 h0.227 > 4o R I4TRABE FHT R 6 BB 42
Bk ORISR B9 4% R 38 Ho0.192(K AN\ »

Rt REMVPHEERERBE XL AR /A

R G I8
B %8 bR L E B3R IMG B a4 iz grd
2241 0.334 -1.639%*% -0.143 -
FOESRIIME  2.551%** - 6.520% % 1.097%*x*
B B8 F 4T 0.508 - - 1.800%%**
B 2.439%%x* - 3 -
i 0.011 0.006* -0.002 0.004
P 7] 0.187 -0.112 -0.015 -0.272
Bk L -0.111 0.285% 0.084 0.517%

*p<0.05, ** p<0.01, ***p<0.001

%= 52 R 2 H 4R 5 A (two-part model) 4 3t & R

R EEUGE  EE M P OEL IR » AL HE2,8684
Tk BRI TREASOA  BI2BI2LHERE NG —EN -
Bk GEERMEPID KRS R ERMERG RIS H > 3 BA R
Ao ZEMHNRPBRALANERER - Ktk —FW
EHAPIZAHI A &R AR 2,669A 0 FHPILF A 49K (R EF AL T 1A
G kA st B A I do i 4EB) o

prutyg
ar
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AN REEHACEEXZEE - MERAPEERAR

R4 A B %8 %A% BRMRT BREHR
T 241 a 0 -0.012
be -0.011
de 0
bjk -0.001
f E A3 IMEG c 0.032 0.037
jk 0.003
ghk 0.002
B Ba T e 0 0.007
hk 0.007
B k 0.039 0.039
RERINIMG R b -0.335 -0.335
B a7 221 d 0 -0.076
bg -0.076
R E BB IMG g 0.227 0.227
B3 2421 bgh -0.015 -0.015
B & 58 3 S5 J 0.079 0.084
gh 0.005
B B8 T4 h 0.192 0.192

TRB UG RARHRL P (1P) 0 A F S A e P AFHRALE

B A G oE g 2= Py =y = D Pr(y = 1x, = 0)

& B IRAR 2 FRR R A A a:0,b: -0.335,¢:0.032,d: 0,e: 0, g:0.027, h:0.192,
J: 0.079, k: 0.039
VEME e B B R BiFRHRAR A A28 A R 2R

AEREZEEHNZTEZRHBFIZSHAURRFISH A REARAR B
HofMmB IR EFTERNAIISHARMFIY $2.13R BH w—
R FHERIPISH A REKL0.02K o F 34T F 478995 ALZF AT F 47
WA G R A IRE — N TS ESS2RNPIY A A EEY
B AWLAFBEAMBENRA HRE—FEN > F3H 5 E1.65R8F1%
Mo R EEGE My T 5 F03RGFTD - 285k L BT A B
MGG EARAETR AR ERETUGERERNIIBARANE
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Fl— 1% £ R ARG A QT AGHARTAw R+ ERER
28128 R ERIRE—F N ERERYKEATIOAN > BTG T
RBAHLISR » A ERRDMBER Y ~ AT A AN A E > ¥
PREFUGEREERMERIBELLN LARA LR - B HAT FHTHY
Fo NELR A PUT F T e m AL G e IR —F N > P EHERS0.3
RoMH ~ FER - BIMEFREEF LB G EEAERYBRAA

EN AT BRR B ERAFISFA 2 R 543 (Two Part Model)

Logit (Any use) OLS (Visit times) R
B Wald B T BR
241 0.054 0.022 W3 R9 1.650 0
T 7] 0.603 F01292* % 1.950 5.390%*** 2.13
il -0.015 9.2 3% 0.024 2.197* 0.02
WEmE 0.063 0.090 -0.532 -1.150 0
58 3R IMMG -0.405 3.689 -0.583 -1.212 0
F 47 0.898 22.589%** 5.380 12.882%** 5.52
I B E 0.033 4.318* 0.300 9.375%** 0.30
i i -0.702 4.672* 2.082 2.545% 1.65
Constant 2.645 33.675%** 0.322 0.320
N 2,812 2,669
Mean 0.949 9.49
-2 log 1067.405
likelihood
R’ 0.106

* p<0.05, ** p<0.01, *** p<0.001
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K+ AR

B % 4 F A2 IR 2 W 3F 94 A (Two-Part Model)

Logit (Any use) OLS (Visit times) R
B Wald 5 T MR
A2 -0.088 0.174 0.136 1.570 0
7] 0.204 5.086* 0.000 0.007 0.01
i -0.012 17.655%** 0.002 1.310 -0.003
WHEm L -0.179 2.236 -0.069 -1.358 0
S8R S5 -0.549 17.496%** -0.004 -0.065 -0.13
F 4y 1.301 110.380%** -0.067 -1.188 0.30
IMG B E 0.035 19.265%** 0.016 5.009%** 0.01
BFA 0.216 1.260 0.098 1.283 0
Constant -1.712 42.962%** 0.922 8,160%***
N 2,812 739
Mean 0.263 1.18
-2 log 3002.197
likelihood
R’ 0.067

* p<0.05, ** p<0.01, *** p<(.001
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