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Reliability of the Emergency Severity Index Version 4 Performed
by Trained Triage Nurse.

Choi, Hee Kang' - Choi, Min Jin? - Kim, Ju Won® - Lee, Ji Yeon® - Shin, Sun Hwa® - Lee, Hyun Jung®

'Director, Department of Emergency Nursing, Seoul National University Hospital

*Nurse, Department of Emergency Nursing, Seoul National University Hospital

Purpose: The aim of this study was to measure the inter-rater reliability of Emergency severity index (ESI) version 4 among

triage nurse. Methods: This study was carried out from August 11, 2010 to September 7, 2010 in a regional emergency

department. Data collection was done by ten triage nurses who trained ESI v.4. Two research nurses and ten triage nurses

scored the ESI version 4 to the patients as references, independently. We calculated the weighted kappa between the triage

nurses and research nurses to evaluate the consistency of the ESI v.4. Results: A total of 233 patients were enrolled in this
study. Classification of ESI level was as follows - level 1 (0.4%), level 2 (21.0%), level 3 (67.8%), level 4 (9.4%), and level 5 (1.3%).
Inter-rater reliability by weighted kappa was 0.79 (95% Confidence Interval= 0.74-0.83) and agreement rate was 87.1%.

Under-triage rate by triage nurse was 6.0% and over-triage rate was 6.9%. Conclusion: For this study, inter-rater reliability

was measured good level between triage nurses and research nurses in Korean single ED.

Keywords: Triage, Emergency Severity Index, Reliability
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H-3 w250 245ty e ¥ Ko S4Ho
sab=o] AAE =N g B yehuar qlek
(Shin et al., 2004). ol=2|gt T3zt A2 AlAASQ] =
Ao (Derlet, 2002), §59= At ¥ G5 #53te}
SR AH|A Ao A}, FEA ARA AT A w2d, <
T, ST ol A AR W ZAE oISt
3 JeH(Sun et al,, 2000), 53], #UstE a4 @
2 AR Qlsf oJate} ZFZ A 2hAF Rz ol thgt Fgo]
AANBR FEA7F S2424Q] A 7E A Eekal 7]
oA Zlthel = 5% Aol AaiAIAY fl= & = Sl
AAgol UtHChoi & Park, 1998), ¢} Zro], -S4l
Agte Aeog w2 s agHow Mwstal 2
o] FFkol wef M=o LAE 248 oF stz 4l
Bt 22 55 2Rl o SRR vl 5

EES

o A= 96%2] SHAAA SEA~SEA Y F5
T BReiE A835kal 9= (Zimmermann, 2001), 3
S, 49 S5 B e S S5 = £ =
of nlgte] Al =7} Wk A Aol whek(Fernandes
et al., 2005; Travers, Waller, Bowling, Flowers, &
Tintinalli, 2002) A1#=7} & 59 $5&= &7 =7
= AFgSE AL EASFY AL, Mchugh®}t Tanabe (2011)2]
AtAate] wEH 20099 wl=te] SFA A= 57%7t
Emergency Severity Index (ES)E AF-3}1L Q= Ao
= LR

Il = A5 3l A 3, 494A9] EF=T7F
Q12 14(Choi & Park, 1998; Kim, 1999; Lee, 1998) 2z}
o ARl e ERETE ARSHL Qlof, A=Ee
2 ARE7 £ #2353 S5 e e A
Zgolrk. 20009 o]F SEA TT= ERFETC ESI ®
= Canadian Triage and Acuity Scale (CTAS)2] &8
AL H7reke A7 S7FskH A (Jang, Oh, Lee, Kim,
& Lim, 2007; Kim et al., 2006; Lee, 2002; Park et
al., 2002) FF% 57 E15 Yol &8st AFgstaL
= 2= soluA Hlth
A A E 2008 7o ESI version 45 =%
o, 20084 89 1UHE 31U7HA] SR A==
32 weighted kappa ko] 0,492 =% & o]
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%8 BISHs AR E F7HE AR Gt

2 Ao 524 S Wt s e &
FTE B5E oo SAARY T 5 YAEE AT
ShaLA} g,

3. 80{ "9

1) 2% B2 (Triage)

T HFe eud Wd $AE gide® Aol
 Aele] =g wdsto] AAHE & wet S5
AAE e ¢ UeE S A= AoRE FT4
T ARE FIRF AaolA 193 A%l e AE =
7] APPskaL Esto] A AR StolA A= &
< 2AIA 7 WA Y mE AlwsHA sk dAgelth

(George et al., 1993). & A7Lo|AE= Wuerz, Milne,
Eitel, Wiencek®} Simonds (1999)0] 7Hs}41 a1 2004
version 42 WA ¥ ESIE =2 ARESlY] 2 R
£ Skeleh 2 AFoA Y] F5E Ee SR WA
of 2] HAES}, AT A RS 1Y
sto] ESIof whet $AE S9A|2 EFsh= Aot level
12 S7HA01 Aatzso] Fast 49 ojH, level 2=
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Table 1, Korean Emergency Severity Index version 4

ZtSAtol o5t S8 FEE 2R
. Emergency Severity Index Ver3|on =

AMER|E 28 A
AIOE

Emergency Severity Index

EEAIZE cC.
V/S* VAS™
ESI Level 1
1, BtXje| MHo| 2{Z6t AEfeITt oo oold
2, CI2ol|l g3l T T XX S0| SA| HR2E}?
BMV'&7], 7|2tata Qb 7| Eate SZCPAP! MM S
AR =X sl Cardioversion), 2| Al Et = £(External Pacmg) oo Oofe
EHHIsZS, ARAHMALE IS, SLHEAKIntraosseous access)
LT VUL M, 8 FRX|EMA|, EEE, 50% glucose, E=utgl, OFEZE, OfH| 4l
3. fwi}?g FoHel MZISH S SR MAESIE (90%, O|AAME] EHY(AVPU® scale)Eoi| P or U 0o ookl
ESI Level 2
4, 02E Mejolvt?
Sol X 27t 2RFt MEiE MHO|L FR Y| &4 JiS40| iR =2 A,
102 O|LHol| FEX MA[7H EH oo oo
o: 88, HEF A=, A3 2| Aol oM MEjo|X|DH A ST obFEl AlEY, R4 22 EfAE SR},
ALY S 2ot M Notel MAEjZ ndetd O|ZEAKIE FAMIS0l| 2Tl AtEy
5. ZtX}7| w5t Z2KConfused), X|=H2d Atof|(Disorientated), 7| (Lethargic)AEH 21712 oo ool
6. FAE SOt ME|M/HAN 1SS A= AENRITL?
(&5 S20/ 108 £ 78 o|4Y A= 12{e = UM O] EXLE floff 0K L2 HHE &+
%l\% gEOI [_[H 0 01' 0 OI'I’l—c‘)—
o) =4, Al2H, HiMo| SEHE £5, SRS, 4 =3, st 85 S5t AL,
8=
ESI Level 3
7 A EE AR UIEE = AR
O gl AHAAL O AME O X-rays
OCT-MR-Z21} OFURY O FUFAL ZSFAL 2F2H
O g =98s O Ee|E|(Consult) O SHEANK 2 EHSImple suture)
O 7[et X2 ( )
8. ALZ Of|= X}0| 271 ofAtelT}? ESI Level 3 oo Oof|e
9. ALZ of|= X2l0| 174 o|AkRIZ}? ESI Level 4 oo oo
10, AIZ o= XIo| gi=71? ESI Level 5 oo ool
11, WEEE)100/2, 255 20/2, MAESHE (92%0] siEhet=7t? oo oo
0| A% ESl Level 22 42 1HE &+ US
%|= ESI Level 0102030405

* CC : Chief complaint ; * V/S : Vital sign ; * VAS : Visual analog scale ; § ESI: Emergency severity index ; ' BVM : Bag valve mask ;
1 CPAP: Continous positive airway pressure ; * AVPU : Alert, Verbal respose, Pain response, Unresponse,
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] & 2N ol AHgShe EAolH, level 4= S Ette ZEA NHY S5 7 59 =l ESI
A AHE VN ARSshe EAfeltt, miA 9.2 level 5= 74 - Heksto] 20059 #FE3HE ESI version 4%
[e]
o

e

i

=
FU ARE BEA SHY AUS AGSA g Bx 20089 7ol B 9 SRk AR} W A
u

i EE ARSI Table 1).
ESI= #Hte] 4 =et Sg4o] 7ML ol A B7}
9) 22% B2 715 AK(Triage nurse) sto] STAIR FFEE B "HckFig. 1), 194 &
FTEE B EARE 3] S At FAlo]l AT S22l AW fxge] AR e £
Z7pAel A Y BaEe] BAS AT QXA F, Fuph ZThiT AR ANE, AdAA o A T
QEFE slo] Aol A MG ARG AeA 8 xgo] Wasithy 1SR BRED, dwEA okerhd
& 4 WA e TEARR(Reid—Mckee, 1993) & 91ty ©AR Hol7HA €}, 29 A= wm 7t == 9l
TelAE FHE -Er of tgh n&s W, FFE BEF =Mt AP0 uggAdE, IR HAs £/
AFE GGt tsAtolTh 71/ Al Qleh AR B E arge] e
712" o) Al BFEE VA ek 1999 A 4A o3t
3) A Z_@l/\}(Research nurse) AY 2814 A&7F Dadt Az Agou 2o &y &

LA am A | o)Ak Alo] FpsAlo] mj ow =2k 108 o|yjo] FZ=2]0l A
b AbolH 20089 ESI & X|7} WAst Aot SUARE L Y St 23Alo)
o of Zrofstqlct, E3th, 2008 A o] 83l= 1Y o] eE AR =Y, 27 0|4 3THA
A&A n&T TAL FH ESI o of 2, s 4t o] 8xt¢o] glow suAR EEEc uf

At gk 29 o) 2k Afolt Auro @ 3ciA o SPehs Aol FHYTE =5l
Wk Bk 1003] o4, 384 B 203] o)A}, Al
3t 92% olsto] HFE L A 2R $AL e

|| Od;ll:(i:l-lﬂ &} 4= Q)tH(Gilboy, Tanabe, Travers, Rosenau, & Eitel,
2005).
1. 67 Al
4,817 24
2 A= S WEe IXE R 55 &

S} AT B Aolo] YAEE setsle] BSI 1) F3E BF BT £Y

5 st )
ok BERETY AR EE Frlehs RARAToIT 2 SFAAE 20089 TERE 9% k= S8 @
Y3 AL ESI version 45 HoFsH 7|2 4]0 sixpd 2=
2.970h e = 719shiA] ESI #5728 AlRskith 2008 1095
Bl A} 97| R0] Qs 7] kB R AR o] Wk
AN HI-SFBAE SFA 2010 8¥ 11YFE ESIE Adste] nE 141 dekAtof| tisto] of| 2l 2 Algh &
B 99 7TUZHA] WY 154 ool 3Af F He| =53 T HY IsAPE SRS st gsta gl
2337g0] At o2 ZIE T ESIE =371 ¢ H 20084 5¥°f &5 AT AF &
ASS AAetal A AY 284, $FA Agol 84l &
3. i FE BERTE AJASFA HEAL AYE e R ESI
WSS Akt ESI w82 7EEA; 1910 tdto] 24]
2 AFoA= Wuerz 5(1999)0] 7Hst 54, 4% 7He] 7]E w3} 24319 A3} s, AXEA EolE &
£ 5% 4% Bt ofyel oldEl= XY AHTIAIE T AGOE o|Fo|HT
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Fw BRATA o] FANHA, ¥
SaAoAE 20109 690 5= B 1
requires immediate A ves @ SAF AES wolalA HY 2EE B
life-saving intervention? B Al 7MY 225 B 20| whet
o Az ezt 2X oS AYstel 35 B
A2t SAHOR NYHT FEHOR T
high risk situation? B 2= 5F Sh= Zlo] HZolt

or o F3E BRTGS 33U Yol AN
confused/ lethargic/ disoriented? T 9l E2EE BHEZbE Al 27]9] S
evere patn disress? ohgshe] 28ellA] 53 olue] o] el
getsto] BSI S5 wiE Al 55
| @ 5 HRNSALE SF AENSAL AAES
c A AR ZFTAReE A A 34 o dold
how many different resources are needed? A e 9T A "ol "]l 1t AE

none one many 2 F 10 o= AAdskqlnh
T B S AR =9 96l
| | | 20104 58] 5819] WRo| o|oiRc}, &
@ @ — 5 Folsta AEe] 5olo] FEE HE Al
danger zone vitals? 2 Yo AAAA, BAYF, WARA,
@m 2180 1350 | I oongier AAART AALA S| 7] Frhol B
Sm-BY [ IT00 40 [ 0 a3 WEES BRI FFE BF 1
3-8Y [ »140 | )30 (\? AR ARE BAES T OFeE U
28Y >Q1.OO >£O c% 0] Emergency Severity Index, version
- < 4 . implementation handbook (Gilboy et
lno al., 2005) 28 447} o]} 18 EO|E A]

ystaict,

(3) 2 QT e HAgFAY AR
2 AvEY FEE BRI, AT, &
Figure 1, Emergency severity index version 4 algorithm WA ARl gL o g Lol A 9
T, BTl FaTelu Yty Ba
20084 7TUYE AR BAlolA 2§ ESI leveld 2 S A M
Harlol EEol H7A ol gd Aol e 67ig ger T ESI ST wirel mek Almyeis Alws wdsie £
Z 18] 147} =08l A7k THgon, Sgolstn) max 1 A7E B8ER=Tl ESI level 1 #HA= S8R 9145k
U3t 5L AlYYE 754} §A B AEo] ofs)  Pmergency Response Team (SFolsizt 14 219, A1)
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Table 2, Characteristics of Study Sample Patients (N=233)
Characteristics Categories n %
Sex Male 109 46 8

Female 124 532
Age (yr) Mean+SD 544 +165
Direct 160 68.7
Entry Transfer 34 146
OPD 39 16.7
119 ambulance 31 133
Hospital ambulance 3 13
Other ambulance 13 56
Visit
Self transport 74 318
Ambulatory 84 36.0
Others 28 120
1 1 04
2 49 210
ESl level 3 1568 678
4 22 95
5 3 13
OPD= Outpatient department ; ESI= Emergency severity index
ojstat suatel 494 WFsL RS alv, EHE Algetac 2nE 5= £F 2
sk ESI level 49} 5 &Ab= WhE AEAS %’4‘811 SARR} AT P AR AR e S

Qe Fofstat w4t ARE G

3) 2% 85 7tE Ao ESI AlE: g7}

20109 8¢ 112
T A= BAE 93] FEE
AFE 7 AT APl YT S
3 g Ak Gel A 23] 1haaE
Helodeh, AT/ Bt 2] AT HEALE 55
7 7HEAL 1097 W BUR

ALE 99 7 0177}11 ESI 5%
me 7hEA fow ESI
Ae 6dlolw &
A7 ZhE AR A

o] disto] ESI $55=
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Table 3, Characteristics of Triage Nurses (N=12)
Triage nurses (n=10) Study nurse (n=2)
Characteristics
M=£SD M+£SD
Age (yr) 335+40 31.0+14
Career (month) 106,8+43 .2 71.0+00
ED career (month) 67.7+48 4 71.0+00

ED= Emergency Department

Table 4, Inter-rater Reliability Between Triage Nurses and Study Nurses (N=233)
Study nurse ESI
ESl-level 1 2 3 4 5 Total
1 1 0 0 0 0 1
2 0 40 8 2 0 50
Triage 3 0 9 145 3 1 158
nurse
ESI 4 0 0 4 17 2 23
5 0 0 1 0 0 1
..... - 1 . - . ; 233

weighted kappa value - 0,79 (95% Cl 0,74-0.83)
ESl= Emergency Severity Index

I AR e H7EE Qg S w5 (MSAF 1083 A

1 278 Ao aFom Aste] SRR A
L= of W A = TE SASZ 23S E35lo] weighted kappa analysis®

SRR Al AR —4 Tt o] SuA ARl = A

ojgfo] qlof gxtof|lA] A+t A = 5

of ulg] axekA] kATt shARE, At AR A7 E

gzte] tfsfiA= Xm A3 o 7 | H I AsrAx}
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o
R s At 7
}\

H =

T

Y R

T B dEARE A AL SA T £

7 REENUY 75 A g4 BRE F 2 31110104 onj, gue ol
o] 124 (53.2%), /3ol 1098 (46.8%)0] L, dHe

S| UbA B4 SPSSE Bl Wl R4S Ast Wt 54.4+16.5MI%00h WeA=E A WLE A9t
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16078(68.7%), Hdo] 3478(14.6%), LHollA ==
27k 399 (16.7%) °lal, WHSTE ERE gt
217} 8478 (36.0%) .2 714 Wkt ESI 254
level 3 $HA}7} 158 (67.8%) 0.2 714 Wk, of
level 2 3217} 4978 (21.0%), level 4 A7} 2278(9.5%),
level 5 27} 378 (1.3%), level 1 $AF7} 175(0.4%) <=2
&2 Yepyth(Table 2).
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MU e oM

B
o
=

2 E5T 25 25| Lubs S

31.0+1.4A)
71.0 7H4 olSlet

FToE E7Y A% 2AME 919
Aok AT BEATE SA F5
weighted kappa #F> 0.79 (95% Confidence Inter—
val, CI 0.74-0.83)2 YEelY Good TAE S =3t
weighted kappa analysist= 0 (&1 ELA)AA 1 (&
A AA)AA 9 ol ZHH T, Ao gk HES @
kol B3 7he] Hol7t 242 weighted kappaghe @
o Z] A =}, 0.810]42 Very good, 0.61-0.80 A}O]
+£ Good, 0.41-0.60 & Moderate, 0.21-0.40< Fair,
0.200]51= Poore] T LpeL},

% 2339 A} FojA 203 (87.1%)0] F= BH7F A
Astdedl, dAIsHA] g 24 F 1478(6.0%) 9] A=
STE BF USAPE AR R (under—triage) & 3L

1674 (6.9%)-& I F-(over—triage)S st tHTable 4).

Ha=
w—IT= }\]o
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2 At Y AE A9 SFYEAE Sl W
gt 154 o] Sa8AE td = ESI version 4 &
olgsto] FFEE okl SHAE AR =S S5k
Aol 48 7Hs8e B7HsELAl Al3gskelrt,
A7 4 W 1] S5 A & At

o)
<

®,
(V6]
rlok
By
N
-
[op)
'ﬂ
o0
5
fu
N
N
o2
52
32
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, L T2 o2 level
2 22H21,0%), level 4 3HAH9.5%), level 1 ZZH0,4%),
level 5 32H1.3%)9] &A1& Ueyth ESI version 2
£ o] &3t Eitel, Travers, Rosenau, Gilboy2} Wuerz
(2003)9] Aol v=e] T BYE FoR F5%
5 285t 5719 BolA level 3 AF7F 30~
50%% AHA|gtcal kick, Eitel 5(2003)2] ¢dtof o]
7Y B F 1 2% M HolM = level 4 9 level 5 &
A7F Eekar, 57)9) 3 ol A= level 137} level 2 22t
7b Botthe ACR Hot 32 o FTEF w2 8
o] Hlgo] Fom oj= o 54} qfmof whet 2hAto
Tt 2 £xst7] diwolgta & 4 Qlrk, 53]
Tt Y15t 42 AlRtell A AA7F LRk level
1, 2 A= 20.0%2 Kim 5(2006)9] Atol|lA] Hirgh
level 1, 2 3x}9] 7 3%H T} £ BH]E&S Bt o]AHS
= A B SaAE 3AF B dY-SFomAlE
E4% dukel=o] iy Y Ao ofsf efrgofAl

g gtizof whet yhejEolof sk &
= e AS o e g B 8
i, F5we] w2 Al He| £a & |zt uf$-
23}ltHChoi & Park 1998). & $FAlo= Z5%7t

ESI level 13} level 2 371 W A& 7|04 4=

zsloe A9l g Ferh Fasic, oe

] AN 0| =
INPTEEL



2R AXwE BH, weighted kappa #ke] 0.79
(95% CI 0.74—0.83) Good o2 YEMTE Y oal=
Kim 5(2006)9] dA-ollA Mzolet I, MFoJet 113
Ab, I3t ZES AL Afofofl 7Fe] weighted kappa #ko] 2t
7+ 0.60, 0.54, 0,452 &% A Hil= =2 25 H
gow, AHH Moo AR =7t weighted kappa FE0]
0.82% Very good2 & X113t Park 5(2002)2] &A-tet
zlol& Bt n]=+9] ESI version 12 =2 3 Wuerz
5(2000)9] Hirox= FTARLE SARLEe] 0,802 =

UAEE B o ESI version 22 o8] =Y A
3t Eitel 5(2003)9] Aol A= 0.69~0.879] &3

HAh %3t Tanabe, Gimbel, Yarnold, Kyriacou
2} Adams (2004)2] ¢1+Loll 4= ESI version 38 =12
sfo] Atgk Ayl 0.892 2 YA EE Btk olE &
T E79 A= = SljollA Ape] 7t
USlEt, ESI= ml=oll A 7 =42
5171 A o 2] oA AlEE HES st
& 7FsdS B7keor & " art Qi

ESIE =93 %791 20084 8¢ 1
7HA AR A== 27 AtollA] Rtk ks
Aol A 7+3ALO] weighted kappas= 0.49 (95% CI
0.42-0.56)¢] moderate TAZ A SH= At 4=
L7 G S =R olfelle =Y 270l TtEARE0]
ESIO] gt A} olsi7h FE5351 F55%
Dotz AERIE flo 1
IAE 2] S5
ZHEo, &
5] HAR ¢lsto] A&7}
(2002)2] A-FollA+= 8T8 522} 4
T YA =g ZA% A3} weighted kappa 1Ol
822 eI, Worster 5(2004)& 599 7I3AS
do ' ESIE WSSkl 2007 EAbe] SRV =S F
T 75 Aldst] AF=E 543 21 weighted
kappa #to] 0.89%2 SAHEUL. o|¢h= =24, 55
Aol ekt ¢l AA = o] QA Fot Kim 5

(2006)9] Aoz 37 Bde e R AREE 574

M dr rlo
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Ho off
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%AL
T

3+ A3} weighted kappa ko] 0.4594 0.600.2 =4
Holow, EA3Ae] T5 AHE 59 2|2 Q3| 5L
Hrto| AL @At HASE = glong S5k 2R
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