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4 itH(Chang et al., 2008; Kim et al., 2006; Kim
2014: The Korean Society of Traumatology,
2018). &3t o F A5} HIA oM e =
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T2 o|FET AMES Eoln ot (Ahn et al.,

2015; Chiang et al., 2012; Hammer et al., 2016:
Hashmi et al., 2014; Kim et al., 2014: The
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A7 FSAMEES W5Y] 8 20129 5H A9 934l
B AAAGE FHE6T ol8 B3 F5e 38Rt
365¢ 24717 B =3 34 $F5E T A9 A

5 s RS A, ], A8E 2E A
AEE 201797 1704 AYsta 9/ 7188 &
2] Aaetdet. E3k ggolE d9d] o B A"
AL Hsle] F5EHEA] AEES Austal &
wol8 MYzt FE F JEE 20169€ SHET

7Fe 7Bt 2 (Ministry of Health and Welfare,
2015), A HIENME SFm7t BiS 7]
A3l AEHE AT o= SFAALARE, = §
w3t SR BR
(KTAS)), €3%%% A5 (Injury Severity Score
(ISS)) Z1ABke] AR AAARE 7H (Health
Insurance Review and Assessment Service)oll #
TIEE Bhar Qith Fak ojFolgo] HgEQl
3] gsH] BgE Azeb] s A F

£ 1SS} KTASe wheh E7sisitt. 20163 $5<5
F7Fe A7 Hoelle 6A13F o Aldate] Hd

o E& e ERIFHE(B0~60%)°] A8=Ae
W A ol3rE ARF A FastA S (KTAS

Ho

4~ o) 3

(Korean Triage and Acuity Scale
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ot 1SS 153 o)’
%M 5%= 733keta
A 7k $xke] FE
FZEE AJ5le] KTASE E-F3laL(Emergency
Medical Foundation, 2014), ISS¥47F 21A4E o
A B 347 QAR gelso] ERu o,
olg7 AIAE KTASER< ISSHe 85733l
A olgzle] wWE A7 Yol FEe Aehs el
Ao R ggEold 4 gtk KTASE w34
TTEE A wdete B de BRETE $3E
29 FEE9le Ao =gl He Aoz Yehutt
(Jung, Kang, Song, Jang, & Choi, 2017). =3t
ISSe AMEH A¥Aol of o7 AAA R
7V de] AMEEE dlREA AFAAR aAE
EHt 3] dFE oS rbssil st A sHH
o & & F o, gdetn Bt SAEE A
gslsto] omxo oAlEH A5 FHeY] 2

rS ox o
HL = =i

o ol W 5 g
ll
lo
[\
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ol

ox,

o s] o]g-3lar JrH(Becher, Meredith, & Kilgo,
2013; The Korean Society of Traumatology,
2018). 53] ISSE U 1§ 7t v|uE S 9%

wele] A, oA =R A EAAL] Y 9
&y st AR 9 e d7E TheA g

(Becher et al., 2013). ISS+ =% 9/d3kake] 0
g ol F o SAE B o (Ahn et al., 2015:
Kim et al., 2014), Zslete] 1SSl
w2 tdzte] 545 AR st Hammer et
al., 2016: Taylor et al., 2002: Yang & Kim,
2004). 28y FuldAe Tl Y SFAEE Ud
3 FAETS Yoz [SSHG EAlo] o]Fojx o
TARE uslsPlde Fevt slem, 53] 9w
= WEeR g dAFE wlg 5T AAoltHAhn
2006; Kim et al.,

Sl
et al., 2015; Kim et al.,
2014: Yang & Kim, 2004).

AR e FEUelHe AlF B ol&
st A HE ol 28kl Bl grjdolElel o
BAEES FA pgsta ok ®xielg HdHlelH
Qop7|do] Aol MgHlE F FUAERY] ¥
she el Wik A|FE S flel Aabgzrdd B
HoE AFskA Bk vlolHE wiEe R g
Fota Wdigh FuAEet oaae EIIT
(Health Insurance Review & Assessment Service,
2017). SEveks 19890l A 51 QR HIAA =S
Aldete] GURIAAER H RIS Hsta glemz
AZER AFdolee gWske RS A =7
o] S 8AH 2 Y45 vk 53 AkRo|th A
R HARAE S Wdste o] HulolH el i Bl
BEok] 275 AT F 9dx, o2 HEer ®HA
|z a% gl o]Fo)d ¢ UthKo & Lim, 2014).
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o ole I7kle =RIRITE ddeR o mE
5745 olefste] wRlel Al £RE 4Rt gl
geietal =9l ol Wi A5l A7t 8
e ARl met w=Rleldeiate] HAre] =iE
FaL, ARAFE BT 9l VzAwrE 2 ¢ Sl
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C oz} HlQle] EHFFEATE $HEA FRE
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« Q) legle) £RFFEAS] HE S48 5

1. A7 &4

6541 VIRt ¥l <) aaieh 654 o1 wQ o1
BAlel £AFFE A9 ool UE 54 vwshn
243 91sh nA RS B8 27 B @

Fold}

2 =
W AZEARFEIHE B4t ARR o4l
o 2 A7 FE fste] ABEAE FE9] A9
AFEGAAE 7R FA Aoz ABA g e 9
234 F AgHAE AA 2P ALl 20161 14
1978 2016'd 129 31<e]x, KTASSH ISS7F 5
Aol 7= o] A el deAs FEeke] 2017
9 6¥ 30¢7HA AEE AA wlolHE ALkt
20161 19 &<k ool A A= 5,0667 1%
om, Kim 5(2015)9] 2&0]& AFlx LPFH 6
NEZNAE og7d71= golstar glo] & A7eli=
o) @A olgAd7] ABIIREE] o AMz o8&

oz a7 Y8 X 8717 6709 233 4} 12
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e Adeaian, aoks ARlet o 540 &
(Palmer, 2007) 184 m|vt 22} 45209& A<
4,6029< A7 ddo R a9t 1318 273t 1SS
St KTAS7} 7148 BAIA S A 27 AT
Fow Bt webr & AFelxs 184 o) 654
ngk vl 3,018 654 o3 x=%1 1,584%, &
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1) A9

2 ATFE st =19 #3t TduEE v
o2 HAdolEolA & /et oA v 4
g, a%, 24 A7], B8R, KTAS, 1SS, 34
ANLAZE, £330 ¢, F AsH], ALY, F8A
A7, AFSEF7] AHEY F, Ao Folt) A,
o, B4, Y7z A 71" RS ALE
stk A A7l d9dAt 3~5492 ASE E,
6~8¥42 9%, 9~11¥9L 712, 12~29& A=
Zelstsit.

20129 BAEAR APAgE B3 AedE I
SFA BERETH(KTAS) = 20129 vt 8384}
BR=79 CTAS (Canadian Triage and Acuity
Scale) & telvzt 27 g Mg Zlojth(Korean
Triage and Acuity Scale, 2017). KTASE $x}9]
2/4S 4o Z(symptom-oriented) EFIE =T
2 3 5 BRe 499 Al ZelE A
slelsitt. 1A o2 IIFGEE Hrista, 23p3os
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Azste AS 22 I (Emergency Medical
Foundation, 2014).
455 5=34(1SS)+ Baker, ONeil, Haddon

3} Long (1974)0] wEALD 3kz}o] &fjfakal 444
TE Wrispr] ¢1al 7idE 420 Abbreviated Injury
Scale (AIS)S o]&3le] AlAkE Hmolth. AISE 4
AL vt 5, 4=, 7%, 55 AR, AAEH
oAl FZ Yo 14 (minor)olA 53 (critical) 7}
2] BReta, 64 AES 7IHe] oele AL 9n|
5}‘3‘1 W EE T AE S Y Awae] &

‘3} 19 FgkAe] AVRE o501 gk
A% Hashmi 59 A+
])6-/] ToES ANES

gi\?} IOHH °]

F

O

AT =(MbB850%,
Fusgc. A

H|AR(A]

AL, ?l%— =71 *F&"'*" ATeFE
MB857*, M5858*, M5860™)+E
o Fe HAAY NaZIFEedx] Al

olF, &, 7IEL Hd %

Receiver Operating Characteristic (ROC) cutoff
value® 27] 98l Youden's IndexZ ARSI,
Youden's index@te] 19 7M1 HA 9 S T3k
HYouden's index=Sensitivity +Specificity -1).
A7FEAAAE 7] 9A A ~El2] SAS Enterprise
Guide ver. 6.1 (SAS Institute Inc., Cary, NC,
USA) < o]&3te] &A515itt

3) &gl 1

2 A7E gt e Agelstadtaaieleld
3|(IRB)2HE AFEH, tida 4471 2 A9l
T, A7, Aade 2 oHd 54, A7 AgA A
95 AAH F90E FSIIHUTIRB NO: CNUH-EXP
-2018-031). RE AuE dATgaale] ARE B

7] fislel WAe] olge] ohd ¥R 7153
1 FEe] glom, AN AW Y ¥ 4Ed
7L Y Bghd AP A2 Pseles B
sk, 3449 BAZ Fal A3R@AE7 e A
wo] ARRHE 2RAAT, 640 F AAlolgolt.

M. At &=t
1. ChedRiel eeby 54
AT ddAte] 54& Table 17 2tk 20164

1%—3 129 3147k 18S9} KTAS7} 7175
AT deAle F 4,60201900M, 18~644 H]
=9l 948aR= 3,018, 654 ©14 =2 938k
1,5840|0t}. AEe At T1.5%% ARET 2
wj o]} wskow, AMAEF AL 7P B 4]
Huga}oih 7]»2 dE, B o vt 243
A7 EZo] 93.3%AtE. KTAS 357 %
%lzﬂrx}ﬂ 75.5%% AR89, 1SS 16Zq 01*0“’

Z94e A 40.9%AT .
275.43%01a1, &4
2 AL Bt 6.88Y,
0.21eIet. S A7
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2. oot | olo| EM4EEE H 73-F5EdTol 60.5%, $5E 22.9%, AR F
G0 16.6%2 YR, H|=RldMe 7t 7}

=013} W9le] EAFFE AFE golsla, &4 58.4%, 22.9%, 18. 7%= VEh} H|$=3 BX 2 B
FEEd ofmg Gk vA =R Fets] Hal & . 435 #4188 1~15)79 H=2 FFHsE
TTE OFS THUFE 3l EAxEH IAEME 5.30£3.77, =& 7.10+3.55% =919 A7t ¢
AABIAtHTable 2). 1SSl wWE EXE wldME =9ton $3 £AH(ISS 16~24) T2 H|=91(18.64+

Table 1. General Characteristics of Korean Geriatric Patients with Traumatic Injury (N=4602)

Variables Categories n (%) or M£SD
Gender Male 3289(71.5)
Female 1313(28.5)
Age (yrs) 18~64 3018(65.6)
>65 15684(34.4)
Season Spring 849(18.4)
Summer 1165(25.3)
Fall 1269(27.6)
Winter 1319(28.7)
KTAS 1 Resuscitation 405(8.8)
2 Emergency 1888(41.0)
3 Urgency 1183(25.7)
4 Less Urgency 993(21.6)
5 Nonurgency 133(2.9)
Insurance NIH 4297(93.4)
Medical Aid 305(6.6)
ISS 1~15 Mild, Moderate 2721(59.1)
16~24 Severe 1055(22.9)
>25 Very Severe 826(18.0)
ED" Stay (min) 275.43+281.36
Number of Injury 2.97+2.15
ICU" stay (days) 6.88+10.47
Ventilator Use (days) 0.21+0.56
Length of Stay (days) 12.17+10.34
Total Medical Expense (1,000 won) 6479+8237
Survival Alive 4406(95.7)
Dead 196(4.3)

" ED Stay: Emergency department stay, including missing data (N=4561)
"ICU: Intensive care unit

Table 2. Incidence of ISS according to Age Group (N=4602)
Point 95% Wald
ISS Age n (%) M=SD t p B SE . Confidence p
Estimate Limits

1~16 18~64 1762 (58.4) 5.30£3.77 -12.32 <001 -0.13 0.011 0.88 0.86 0.9 <.001

>65 959 (60.5) 7.10+3.55

16~24 18~64 692 (22.9) 18.64+2.49 2.89 .008 0.08 0.027 1.08 1.03 1.14 .004
=65 363 (22.9) 18.1842.35

=256 18~64 564 (18.7) 30.31x7.26 1.17 241 0.01  0.010 1.01 0.99 1.03 .202
=65 262 (16.6) 29.55%9.28
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thile FAg JHEAE 5e7 #4938 e
Table 49 2ttt 7435, T35, A4 258 BF
el E8o] 7P e WIEE Hejom B3] 473t
o0 1897 3ede v, e o=
A 9 B ollel AA e} dxEen
o Adkel Edo] 7MY w2 WI=E YeRIT

dEUEE o= s BAG 2 =18k
H =Rl s B E 4= gl U= FH(7.5%)°] 2
4529018 AAEE AL, B w03 gl 3 &4
(2.1%) 3 ohdAd %%%@(2.0%) drgol 4 5*%’4;

SFIASZE EF71E EXE Table 39 2t} 74- 4, 5+918 2R8It
5 471 ~15%) M =A& 45H(37.9%), 3
5H3(33.4%) ol vl 453(34.7%), 2 5. oln} Hii-ol & =M4FEHSof e 5N
T7(30.1%) Tz +x3tt. 5 &4 (16~24 H|
AellA =018 255(61.4%), 35F(30%)&L
weton, H|w9l% 2%55(67.2%). 355(20.8%)% Table 5& =203} H|:=9 2 EAFZH40 WE
o2 Yelgt A48 $5E040(254 o)A = B8 HmEAsidtt. -5 &4k b
2 255(50.4%), 153(30.9%), ¥l 25+ ool ME FAdo] oA 3HIE E et wQlFlA
(58.1%), 155(30.7%) =2 BAsAt). = Aol 51.8%= FUH| & o] AolE HS
&7 = Hxello] o Bska(4=8.77, p(.001),
4. Tol3f vl MY U =4FETo mE 3 AYATRE =90Fe] 6AIZIeE o At
ChelE Ate =2 (t=-3.05, p=.002). 91&3 %7] ARELS(t=-2.11,
p=.035) 2 FEA ALY =-2.07, p=.039)
Table 3. Distribution of KTAS by ISS and Age Group (N=4602)
<s KIAS  1nes) 20 3% 4% 5% .
X p
Total 405(8.8) 1888(41.0) 1183(25.7) 993(21.6) 133(2.9)
1~15 18~64 40(2.3) 530(30.1) 505(28.6) 611(34.7) 76(4.3) 1713.8 €.001
>6b 10(1.0) 210(21.9) 320(33.4) 363(37.9) 56(5.8)
Total 50(1.8) 740(27.2) 825(30.3) 974(35.8) 132(4.9)
16~24 18~64 75(10.8) 465(67.2) 144(20.8) 8(1.2) 0 1071.1 <.001
>6b 26(7.2) 223(61.4) 109(30.0) 5(1.4) 0
Total 101(9.6) 688(65.2) 253(24.0) 13(1.2) 0
>25 18~64 173(30.7) 328(68.1) 58(10.3) 4(0.7) 1(0.2) 654.5 {.001
>6b 81(30.9) 132(50.4) 47(17.9) 2(0.8) 0
Total 254(30.8) 460(65.7) 105(12.7) 6(0.7) 1(0.1)
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o I HANT A A32Y A2%

= xQ0te] o Ao FX8H|(t=-0.8, p(.001) A1(t=2.09, p=.036), 8= o ¥BH

T xQlwe] o gsith o HAAVIE AL, THE, ((t=2.41, p(.001). SHAAMNLARY, F22d Al

odF, ¥ wAR Bokon Hxllwk olg At 9 I HxRlwe] Z2Aa, AFTF7] AT E =

AL wolwy vl 3 Zol7t gle olFo] Wkout BAZcn folsixe WStk A

Ao eyt HAA7 e 290 o] F, Ao H=A2 Ao A
5% £4FAM e =ATY BT BF 94 Bol ot BAFORE {3t Aol gl o=

o] H]go| 72.7%, 83.8%= "¢ Ekon, &4 VERETH

5 Hxe007o] 5.7THR =907 4.6470E Y Bk

(t=4.77, p{.001), FXEHE H]x=Qlwro] o Bt 6. AlUEO| Chst =M4EST AF9| cutoff

((£=2.93, p(.001). SFAANLATL, AFTE7] A value

Sd 2 F3A AL g Qo] vHledTET}
A9, Jd9YTFE =RITET v xeglTo] o Hske ROC F4 BA(Figure 1)lA APd-Eol tigk 1SS
U BAACR sk Lt o) B =Qli o] HA cutoff e AA FA=(Area Under
AE(31.7%), 72(28.1%)° o] TAF oL} H|w the Curve (AUC): 0.8041)F= 24(sensitivity: 64.8%,
Ol 7H(29.0%), 72(26.7%)T o= EAYsII Tt specificity: 83.3%), 180’3 654 n|rte] B]:=Ql+
A2yt ZZEA sl E w01, BT BF (AUC: 0.8425)2 24(sensitivity: 73.9%, specificity:
dAlol MAE(69.5%, 79.4%)°] oJHT} =& Ao 82.5%), 65A °]’de] =RIF(AUC: 0.7522)2 21
2 vehydr) vl —E% £ 4271 6.0271 2 =91 (sensitivity: 60.0%, specificity: 80.8%)% UYEk
THT o 2%om(£=7.34, p¢.001), ¥LL+E o Sk
Table 4. Rank of Primary Diagnosis Code by Age Group, Sex, ISS (N=4602)
, n n n n n
Variable Rank 1 (%) Rank 2 (%) Rank 3 (%) Rank 4 (%) Rank 5 (%)
514 152 140 92 86
Total S0650 (11.2) 50640 (3.3) S0660 (3.0) 572120 (2.0) 522450 1.9
Age _ 245 116 92 63 61
(o) 18~64 50650 8.1) 50640 (3.8) 50660 3.1) S36100 21 522450 (2.0)
269 74 48 44 36
>65 S0650 (17.0) 572120 “.7) S0660 (3.0) 572190 (2.8) 50640 (2.3)
379 126 121 76 61
Sex Male S0650 (11.5) 50640 3.8) S0660 3.7) 522450 (2.3) 536100 1.9
135 55 30 27 26
Female  S0650 (10.3) 572120 4.2) 532020 (2.3) S72190 21 50640 (2.0)
119 77 68 49 45
ISS 1~15 S0650 .4 572120 2.8) S0660 (2.5) 5018 18) 572190 1.7
157 42 39 39 34
16~24 50650 (14.9) S141 4.0) 50660 (3.7) 50640 3.7) 522450 (3.2)
238 91 33 30 20
>25 S0650 (28.8) S0640 (11.0) S0660 (4.0) S36100 (3.6) S0680 (2.4)

Diagnosis code description: S018=0pen wound of other parts of head; S0640=Epidural haemorrhage,
without open intracranial wound; S0650=Traumatic subdural haemorrhage, without open intracranial
wound; S0660=Traumatic subarachnoid haemorrhage, without open intracranial wound; S0680=Other
intracranial injuries, without open intracranial wound; S141=0ther and unspecified injury of cervical
spinal cord; S22450=Multiple fracture of involving four or more ribs, closed; S32020=Fracture of L1 level,
closed; S36100=Injury of liver without open wound into cavity; S72120=Fracture of intertrochanteric
section of femur, closed; S72190=Fracture of trochanteric section of femur, unspecified, closed
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ABSTRACT

Comparison of the Characteristics according to Injury Severity
Score between Elderly and Non-elderly with Trauma

Kim, Hyunju (Doctoral Student, College of Nursing, Chonnam National University,
Division of Medical Audit, Chonnam National University Hospital)

Kim, Younkyoung (Assistant Professor, College of Nursing, Chonnam National University)

Purpose: This study examined the characteristic of the Injury Severity Score (ISS) of
Korean geriatric patients with a traumatic injury in a nationally representative sample to
determine the optimal cutoff of ISS of mortality according to age. Methods: The subjects
were 3,018 non-elderly patients and 1,584 elderly patients with an ISS and Korean Triage
and Acuity Scale (KTAS) in 2016 from the data of the Health Insurance Review and
Assessment Service. The traumatic characteristics of the elderly and non-elderly were
compared by stratifying the ISS. Receiver Operating Characteristic (ROC) curve analysis
was used to find the optimal cutoff of ISS of mortality according to age. Results: The
elderly were more prone to severe trauma than the non-elderly were. The distribution of
KTAS grades was lower, even though the severity of ISS was as high as that of the
non-elderly. The optimal cutoff score of the ISS for mortality in the ROC curve was lower in
elderly over 65 years than in the other age group. Conclusion: The elderly are more prone
to severe trauma and death than non-elderly, even though their ISS is low. Therefore, a
strategy to prevent elderly from experiencing serious trauma and managing their geriatric

trauma actively is needed.

Key words : Aged, Injuries, Injury severity score
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