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Reliability and Validity of the Modified
Emergency Severity Index-2 as a Triage
Tool

Tae Geun Kim, M.D., Jin Kyung Cho, M.D.}, Seung
Ho Kim, M.D., Hahn Shick Lee, M.D., Hong Du Gu,
M.D.}, Sang Won Chung, M.D.?

Purpose: We measured the inter-rater reliability and validity
of the modified Emergency Severity Index-2 (mESI-2) as a
triage tool in the emergency department (ED).

Methods: We applied mESI-2 to 2,724 patients who visited
three EDs. In each ED, emergency medicine residents,
interns, and nurses independently evaluated the severity of
the patient with mESI-2. Data on the triage result, the
patient disposition, and the length of stay in the ED were
collected prospectively. For patients who were admitted or
who stayed more than 24 hours in the ED, the APACHE [
score was calculated.

Results: The weighted kappa value was 0.602 between
residents and interns, 0.541 between residents and nurses,
and 0.451 between interns and nurses. Hospitalization (ED
death, admission, transfer) rates were 100% in category 1
and 82.4%, 53.8%, 17.2%, 6.2% in categories 2 through 5,
respectively. The mean length of stay was longest in cate-
gory 3 (687 min) and shortest in category 5 (150 min). The
mean APACHE [ score was highest in category 1 (10.8)
and 8.6, 6.2, 5.2, 2.9 in categories 2 through 5, respectively.
Conclusion: The mESI-2 demonstrated good to fair inter-
rater reliability among residents, interns, and nurses, and
the resultant categories were related with the hospitalization
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rates, the length of stay in the ED, and the APACHE |
score. With further modification and refinement, mESI|-2
can be a reliable and a valid triage tool in the ED.
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2. mESI-20] 2let S =F

mESI2] o3 FAE] sl Bae FEmE
o3} o] AR AR STt SRt 2L 7

wak A$-olx]o] thgk AR or F|@atTo| Y AlF sl
1. A0 a3t B9E category 12 BRI 184 e 4
T s T oA gl AlA e S gk A
2003 8€ 19%H 22 & 9¢ 15974 A& - A7 T AA G ARdel de AF category 282 ERH3IA
Intubated / Apneic / Pulseless / Unresponsive l_. Category 1
Yes
v No
High risk situation '
Systolic PB < 90mmHG
(In bleeding patients, pulse > 100beats/min) > Category 2
Confused / Lethargic / Respiratory work? Yes
Severe pain / distress
l No
How many different resources are used?
Diagnostic study + medication
Procedure
(In trauma patients, x-ray and procedure were counted one)
Consult
None One Many
Category 5 Category 4 Category 3
"High risk situation "Severe / distress

- Immediate life / organ threat
« High lability risk
« Would you give your last monitor this patient?

« Severe headache due to intracranial hemorrhage
« Chest pain of cardiac origin
« Other severe pain that cause life threatening result

Fig. 1. Modified Emergency Severity Index triage algorithm
BP:blood pressure.

Adapted from: Park Y'S, Cho JK, Yoon CJ, Park IC, Lee KR, Kim SH. Interrater reliability of the modified emergency
severity index as atriage tool. J Korean Soc Emerg Med 2002;13:324-8.
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th, ol sldetA ke A5 Al WA AR ASE = 2 mEST-2 €ag]go tiste] 123t m&3 A H,
do AR H=d Ui dES AXA "ot ‘basic mESI-27} 1 2AAE Fxe 2o FIEE EF
study . ‘advanced study . ‘specialist consult + % slo] ZEE e FH|E 72X gate] PR} EFE 7Y
7o) shtel Agor AFA. o T @ /Nl Beak  dEs ANk Ade A W@ AL F 2] ALE o
ta Age s e category 4% EFIIGTH SHFAH 7] Aol ﬂx}g] FTTEE AHst 715, UsAE
Wolxel Hatel Waht o3t 5 dEate] Pxlo] F sttt Sapete]l A i Al ISP E FALE SHAA TSRS A
2 ALAE AFE F A ADE 223 9] e DA A3l AN A4 3 qel FFE 4
cory 302 ERALL. U R FE. U9 B Fae] BA9l bt 195 Ao $EE $RE 7%
L ey ﬂx}"ﬂ‘i Foge] 718+ ‘specialist con- A st Ageel Al AL 7442 ghale] HEWHE
sult' ol sidstA "t e HAb Bask] da A Visual Analogue Scale (VAS), 5%, H7iake] M9
aZoly FoF A So] I8 Ao = category < 71889 e, AFde FHAEH Glasgow coma
5& E#Fatlrh(Fig. 2). scale (GCS)E, HE FAXGI o] F2, Forte A
AFE 717 712 93t o] Az A2 e 3
3. A Shol] RopA Am A wi7hA] Bt o] % FAE 7]
2253} A W871SS Fudle] 7 fae) AF
SFEy AFoel o aElm FFAE FEARA T BF A% 2 A4, U], $udm Adae 54
. Dying? . — Category 1
o T Apneic / Pulseless / Unresponsive Yes
v No
T Immediate?
High risk situation '
T Confused / Lethargic / Disoriented mental status —— Category 1
Severe pain / distress (VAS > 8) Yes
€ Systolic PB < 90 or HR > 100
PR > 20 or Cyanosis
- No
v

4 How many different resources are needed?
Basic study (in the ER: diagnostic study or procedure)
Advanced study (out of the ER: CT, MRI, EGD, EEG, etc.)
Specialist consult

-1 None One Many
Category 5 Category 4 Category 3
"specialist consult
s L "High risk situation  In case of EM consul,
« Chest pain originated cardiac origin limited as follows
- Threatened vital sign (impending sepsis, hyperkalemia- - -) + Drug intoxication
- Would you give your last monitor this patient? * Major burn
« Environmental injury

Fig. 2. Modified Emergency Severity Index-2 triage algorithm
VAS:visual analogue scale, BP:blood pressure(mmHg), HR:heart rate(bpm), RR:respiratory rate(bpm), CT:computed
tomography, MRI:magnetic resonance imaging, EGD:esophagogastro duodenoscopy, EEG: €l ectroencephal ogram.
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Bl AF AIME 2ARIAY $5RE 2= hospital-
ization' (EFHE T AMY, T8 Y, dukA 9
4, Xd"d)ﬂr ‘discharge’ & FHE3lith. AL A9e A
39 o782 Faste], o] dasht B
A Ao R e ) dste Hdoer ddd 4§
hospltahzatlon o7 ¥, A wEAluY A3
Aol 4 o] St dalA gLl el A |
do=z X*%o} < wE ‘discharge 2 ERF3sld. AR
AZHE A AR SFAIEE wd AR

12 A%t
I

AT, 4L satel 2447 o]} SFAEH AR &
A e 3712 Acute physiology and chronic health

evaluation I (APACHE [)#3+E Ak,

Swog¥ b Aol I8E AXA F2 e A
Fole] HEt 2700l o] FoR AE-, 7159] W] B R
(HE¥ze axd 715, mESI—2 categoryZ} 71554
BUAY 6 T2 715 AF, o AR dg &
o] GCS7}F 71&5HA &2 A%, 9 Ex AFH9 o/}
BE3] 715HA] 2L AP e w0l ALtk i
2871 A8stAY, AAF X8 =@ A= #xF, b
e s g A ek FA A AL

Medcale 8 0.09] weighted kappa #o=
Bl E BAe SPSS 12.0 2 o] 83}
Mgu:]‘ /ﬂﬁ_éﬁr~ Fhol A& Ch1 Square)ﬂi AF A
7t APACHE [ AH4e d9ujA& 1 (One-Way
ANOVA) ¥ Tukey HSD *}-?‘H"q FhstATt.

g 0.05 oJskz skt

TTw

\R=WS
TI:

(p-0. 140) ﬂx}~4

(median)< 4441 =

All sites combinded (N=2,724)

257

1,061

SH (N=1,073)
129

447

@ Category 1

Fig. 3. Patient distribution according to mESI-2 category
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YDSH (N=611)
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1,209

NHIMC (N=1,040)
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B Category 2 O Category 3 0O Category 4 @ Category 5

SH:Severance Hospital, YDSH:Y ongDong Severance Hospital, NHIMC:National Health Insurance Corporation |lsan

Hospital.



158/ tHetSs2=teiXl: M 172 *M 25 2006

AFele 1,658, Q1€ , 5
ZFetnh. Azel, Q' 9 1hsAL 3R F B5UL &
F5 A e 268z Augdagdd |1
23278 (21.6%), 4i4 1 3
JeABTdH LN 3 E T
et

mESI-29] 5% /723 7M 9153 category 1%
H 7P e category 57HA 7+ 10%(0.4%). 1874
(6. 97) 12091:'3(44.4%), 1.061%(39.0%). 2579

%%XJE éﬂ—t— SRR & Abde] 157, T84 o

4 7947, Ho] 747, E o]

1,710“301915}. iﬂ% A7t Hit 478.5+878.1%, %

& 5ROl Hd 13932871419 £

% E%iﬂr. APACHE 1 A4t 968%lA 2A}els]om

B 6.4+5.38, FHe 6= HA 044 A 39
AR EEIATHTable 1).

2. IR ALOl2] YR =

Agelel Q¥ o] UAZ ZAMAGE 955W L
weighted kappa #-& 0.6020190. $5= 771 43
3 6189 (64.7%)2 A3 3374 F 14794 (15.4%)l ol
M Aot hrn AskAl, 19048 (19.9%) ¥
o7t JEETE FebA RSkt IR & 337H
F 3108 (92.0%) X = 157, 268 (7.7%)dX= 2%
., 19(0.3%)A= 3559 Atel7} Wth(Table 2).

Ageel tTAb 7he] dAE RAMAYL 353HoE
weighted kappa 362 0.541°190t}. $5= 771 4*
3k 2078 (58.6%)= A|<e 1467 = 729%(20.4%)2 A
o7} AR A, 749 (21.0%) L AF7) 1t
At S8kl ERskth A8k ek 1469 Z 1384
(94.5%)H e 157, 6W4.1%) e 25H. 29
(1.4%)A = 35+5<] Atel7t Wk (Table 3).

AAF FTAF 7he] A= AL 328W 2
weighted kappa #2 0.451°|%0th. $5= 771 °a1i
3t 1889 (57.3%)< A9t 1408 ZF 8078 (24.4%) <1
glo] ZtaAbETh A8, 609 (18.3%)< QlElo] 1haAlR
o oA ERSIET. EAekA 22 140% T 1229
@7.1%)MAM= 155, YA 18%(12.9%) /= 25+
o] 2pol7} Wt (Table 4).
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mESI-2 category 19| ‘hospitalization’ €] H|&o°]
100%(10/10)2 7Fg £%o™, category 2% 82.4%

(154/187), category 3 53.8%(651/1,209), category

+ 17.2%(183/1,061), category 5= 6.2%(16/257)=

5= E7olA $E4= ‘hospitalization’2] H]&o] &
o&HAl E=olHtH(p=0.000) (Table 5). ©]&& 23t z}o]
= I B BN #EE 5 Ui

4. ™7 AlZH

Category 19 AF Al7F> F1 426.7+403.65°]92
o, category 25 B 606.3+1145.2%, category 3&
H 687.3+1086.6%, category 4= H 298.0+520.0
category b= Hi 150.6+302.0%°2 category 2
o} 39 Hat AF AlRte] 7P AL ole N WY BF
A FU3IATt Category ke H AF AT BlwoA]
category 29} 4,5 22]1 category 3% 4,5 Alo]jA]
ol gk 2ol 7k giith(Table 6).
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A F 24ANZE o] SFAH AF A 9687 <
APACHE 1 #4& ¥wdt v} category 12 3+ 10.8
+4. 5807 7P &AL, category 25 Hi 8.6+6.0
4, category 3& BT 6.2+5.3%, category 4 BT
5.244.14, category 5+ 2.9+4.24°]1Y. APACHE
I BF#-d4E category 29 3.4 2|3 category 59t
1,2 ol frojet d A9 X}O] HAH(p=0.000)
(Table 7). BYHR = AlEd2H AL mESI-2 category
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Table 1. Characteristics of the study

All sites combined SH YDSH NHIMC
Number of patients 2724 1073 611 1040
Rater

Resident 1658 852 468 338

Intern 1862 778 229 855

Nurse 572 431 141

Gender
Mae 1415 (51.9%) 558 335 522
Female 1309 (48.1%) 515 276 518
Age distribution

15-20 163 ( 6.0%) 59 36 68

21-30 501 (18.4%) 192 177 132

31-40 516 (18.9%) 176 134 206

41-50 472 (17.3%) 153 94 225

51-60 354 (13.0%) 167 74 113

61-70 391 (14.4%) 203 49 139

71-80 239 ( 8.8%) 98 32 109

>80 88 ( 3.2%) 25 15 48

Age-mean, years 46.2+18.4 47.8+18.3 41.1+17.3 47.7+18.7
Age-median(IQR) 44 (15,98) 48 (15,93) 36 (15,92) 45 (15,98)
Disposition *

Hospitalization 1014 (37.2%) 543 132 339
Expirein ED 15 ( 0.6%) 13 0 2
ICU admission 131 ( 4.8%) 80 16 35
GW admission 794 (29.1%) 426 105 263
Transfer to other hospital 74 ( 2.7%) 24 11 39

Discharge 1710 (62.8%) 530 479 701

Length of stay-mean, minutes’ 478.5+878.1 834.0+1259.6 281.8+420.4 227.3+252.3
Length of stay-median(IQR) 195 (5,13932) 338 (5,13932) 165 (7,4722) 154 (7,2740)
APACHE | score 968 548 121 299

0-4 376 (38.8%) 180 54 142

5-9 410 (42.4%) 233 54 123

10-14 112 (11.6%) 78 8 26

15-19 50 ( 5.2%) 40 5 5

20-24 8 ( 0.8%) 7 0 1

25-29 6 ( 0.6%) 5 0 1

30-34 4 ( 0.4%) 3 0 1

>35 2( 0.2%) 2 0 0

APACHE [ score-mean’ 6.4+5.3 7.3+5.7 53+4.0 50+4.6
APACHE [ score-median (IQR) 6 (0,39) 6 (0,39) 5(0,16) 5(0,16)

SH: Severance Hospita, YDSH: Y ongDong Severance Hospital, NHIMC: Nationa Health Insurance Corporation I1san Hospital
IQR: interquartile range, ICU: intensive care unit admission, GW: genera ward admission

* Chi-square test, x2=609.655, df = 4, p=0.000

" ANOVA, F=40.474, p=0.000

' ANOVA, F=11.012, p=0.000
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3 Aol dEHE FFE LHE GnAEL TR A F AF AL FT Aw0, 649 4 5 5 A3
¢ AEow A@sAzien, dupd e X7 B g HogH §8% FTE ERETE Husa o,
of o 4% (acuity) ¥5 ofe 414 el g4 ATAEL o2 ESIE AT o Wele) RYeo
£ 7R3 55 % (severity of illness)E HFIsdx, o} A WMFAIZ mESIE o] &3 71&9 A7) B8R A%
= 28He B AAGEHA 27, dE FRD9 F= o] 1Y Mol #<tsle] mESIE Heh3t mESI-2E 7%
Table 2. Interrater reliability of mESI-2 between residents and interns
Resident Triage
mESI-2 Category 1  Category 2  Category 3  Category 4  Category 5 Total
Intern Triage Category 1 2 4 1 0 0 7 0.7%
Category 2 0 50 29 6 0 85 8.9%
Category 3 0 39 369 86 4 498 52.2%
Category 4 0 4 99 176 17 296 31.0%
Category 5 0 1 11 36 21 69 7.2%
Total 2 98 509 304 42 955
0.2% 10.3% 53.3% 31.8% 4.4%
Weighted kappa = 0.602
N=955 paired triage ratings; triaged by both residents and interns
Table 3. Interrater reliability of mESI-2 between residents and nurses
Resident Triage
mESI-2 Category 1  Category 2  Category 3  Category 4  Category 5 Total
Nurse Triage Category 1 1 2 1 1 0 5 1.4%
Category 2 0 19 26 1 1 47  13.3%
Category 3 0 22 123 33 3 181 51.3%
Category 4 0 0 42 60 4 106  30.0%
Category 5 0 0 1 9 4 14 4.0%
Total 1 43 193 104 12 353
0.3% 12.2% 54.7% 29.4% 3.4%
Weighted kappa= 0.541
N=353 paired triage ratings; triaged by both residents and nurses
Table 4. Interrater reliability of mESI-2 between interns and nurses
Intern Triage
mESI-2 Category 1  Category 2  Category 3 ~ Category 4  Category 5 Total
Nurse Triage Category 1 2 1 1 0 0 4 1.2%
Category 2 0 14 23 8 0 45 13.7%
Category 3 0 10 125 33 5 173  52.8%
Category 4 0 3 41 44 9 97  29.6%
Category 5 0 0 1 5 3 9 2.7%
Total 2 28 191 90 17 328
0.6% 8.5% 58.2% 27.5% 5.2%

Weighted kappa= 0.451

N=328 paired triage ratings; triaged by both interns and nurses
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3tal TR ERETEAY 2F =) el did A 2 AT, ‘TFYe = (respiratory work) ol t
= ANEstth M= TET7E 2 203] ool AU HMZFo| A= AT
71&9] mESI¢F Hlwsted mESI-2914 = ‘298 + = et $9XE dHrt n=3 9 5% R
(high risk situation) & &8A%7} E<Hgad 7+ of BHEE AsAZE Aetat 7o 7], drles
ol e AFAIAY FF, Mo ke AF, 1ZE A AL EF 7 A £7] B Rk @A o]F
g5 3= AN, 55 rY AdS AusA] S AR FUHE AR S S5AH W
a2 A BFoly 3% 2 VASE o] &3t 87 oo oA o]FolAlE Z1EAQ AR I AHAL, <7
Table5. ‘Hospitalization' rates (N=2,724)
mESI-2
Cdegory 1 Caegory 2 Cdegory 3 Cdaegory 4 Cdegory 5 Totd
All stescombined®  10/10(100%)  154/187 (824%)  651/1209(538%) 183/1061(17.2%) 16/257 (62%) 1014/2724(37.2%)
H' 77 (100%) 112/129(868%) 352/557 (63.2%) 70/336 (20.8%) 2/44 (45%) 5431073 (50.6%)
YDSH! 0 611 (545%) 85213 (39.9%) 3832 (118%) 365 (46%) 132611 (2L6%)
NHIMC! 33 (100%) 36/47 (76.6%) 214439 (48.7%) 75403 (186%) 11148(74%)  339/1040(32.6%)

SH: Severance Hospita, YDSH: Y ongDong Severance Hospital, NHIMC: Nationa Health Insurance Corporation I1san Hospital

* Chi-square test, x’=609.655, df=4, p=0.000
" Chi-square test, x’=266.335, df=4, p=0.000
* Chi-square test, x’=78.520, df=3, p=0.000

! Chi-square test, ¥=178.270, df=4, p=0.000

Table6. Mean length of stay (minutes) in ED (N=2,724)

mES-2
Category 1 Category 2 Category 3 Category 4 Category 5 Totd
All sites combined* 426744036 606.3+11452 687.3+10866 2980+5200 1506+3020 4785+8781
SH' 498.1+4724 7349+1350.7 11220+14460 4780+7394 251.2+5795 834.0+1259.6
YDSH* 2955+3756  356.1+3654 2604+476.2 1421+2059 281.8+4204
NHIMC' 2600+60.6  326.1+214.6 296.5+301.6 1780+£1827 124541959 227.3+£2523

SH: Severance Hospital, YDSH: Y ongDong Severance Hospitd, NHIMC: Nationa Hedlth Insurance Corporation |1san Hospital

* ANOVA, F=40.474, p=0.000
" ANOVA, F=17.707, p=0.000
" ANOVA, F= 4.987, p=0.002
' ANOVA, F=21.674, p=0.000

Table 7. Mean APACHE | score (N=968)

mES|-2
Category 1 Category 2 Category 3 Category 4 Category 5 Total
All sites combined* 10.8+£4.5 8.6x£6.0 6.2+5.3 52+41 29+4.2 6.4+53
SH' 11.8+4.6 9.1+6.6 7.2+57 53£36 47+25 7.3+£57
YDSH' 7.3+56 52+3.7 5.6+4.6 1.0+14 53+4.0
NHIMC® 7.0 7.1£37 49+4.7 49+45 27+49 50+4.6

SH: Severance Hospital, YDSH: Y ongDong Severance Hospital, NHIMC: National Health Insurance Corporation |lsan Hospital

* ANOVA, F=11.012, p=0.000
" ANOVA, F= 5.737, p=0.000
" ANOVA, F= 1.174, p=0.323
' ANOVA, F= 2.344, p=0.055
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5& UE Fo] ‘basic study &, CT. MRI, WAl74
oAl T SHAIE YFoA FYE= AL 2 STE
‘advanced study & ®F3t9th. $FAsHE A<
ARl P2 ‘specialist consult 2 EF3ITh. I+
7} g 37l WeolM e SEAlEl Wl St <l
ge] 7 A e AsE AXNA HEZ EES
gap7] sl e J2 T SF el taM e FEF
A

to] 7978 ‘specialist con-

ToE TR AT 1 dA=E dyst gd, dE
=l o weighted kappa %l

7} FFE~REe] dFdE A
o BRVF QA e AS 1559 Aolrt tiREel
A1 ﬂ%‘—”éi-‘;— F27} category 322 BFIS wf 2
5l 7} category 42 EFF -7t Q€] cate-
gory 322 EFIL w EAW} category 42 EFI
A7 718 BTk o] Al AdiHor 3ol ¥n
s A 2Aste At $ERE

&5 ¢ F Ak Category 29 3 A
ek 71Eel® st Y13

’31 X}Oloﬂ 1&;&1’/}3 /‘37‘9‘7} 0131?'?} B7kAE 3be] Afe]
£ mES[-29] dl&l ®Boh
& Adsle A9 ]4"4 =Y 4: 9}% Aolt}, 1
v, gt 5P0] Bud mESI] A9t 9 I dA=e
weighted kappa 0.82%! ¥ mESI-2914& 0.6020]1%4
. £3] mESI-2 category 3, 4 AlololA Be BAX=S
Btk oAEE Ak axd gl mESI dME HAL
o] d8 FFS ZAA %, mESI-204E #xl9] o]F
S 183 AAte FHIRAE A eof steE o] A olA
= VP Atolo] -5 Aol 7h WAy Sk oz A7
359 AR BERES4E 52 ‘hospitalization’ A3
= mESI -7} @ate] FEEE wdstn v B S 9
. BlE category 13 A At AR ZE A oA
‘hospitalization’ © E3td SHAF F A, 3k
, gy 1:]1% A 7J91 Hae & 4 AR &
5(10/15)7} category 1 2,
}«] 89 3/ (117/131)7}F category 29}
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ol
o ¢
—
H

e X o
fu
o
>
>
= o2
2o
)
fo ”
D
»
\

oF ¥R P L of\ mly o
©,
)
oH:
>,

(2

ohet Sl 2 2 AL O]
Qlelwia Hzow olgt 9l 7| kS wATHY. o

H H .

H AFolA =] AF A category 301 7P 4
AL, category 2, 1, 4, 58] &A1& BTt 59 %
o H3] category 3 iAo z
ArE FAH o7 AlgEA] Reta &

& 25| AslM e 0T o] FxlF we HeHAL
7 Bt A97F Bol 78 7 AF AR AxEs Hel
Aoz AYZtEY}, FFTEIF B2 category 4 WA 59
Z}Eg QQEAA] ‘advanced study W @7e] 22 gl
o2 AF AZre] A UEREE Aelth ol dAFe] A
Az Wuerz 570] 322 ESI category ¥ o/ A
B 360%, 120%, 604l vla] A5 2
o|e A= A HAS AL A gE A,

AlztEe] o dAE A%

FB,
©
S
HE
)
NG
(=
_\

> oox @Y
_?T

(o &5
rlo
>,
&
o
o
fo
i
I

rﬁﬁm&ﬂ:;r}i:{ml
o o
N
A
=
o o B
(22
B
I
o
fru

. %?x =< APACHE ]I7}

& Azwg UelE, 53 33

B4, AT B 5 Jrke Aol Aeste] QLBA 244
° 2 =

452 aEsdd. 23

7ol fESE 1A 3 8
a

3, 3xte] FHE AR v
of whe} BF7F A o, 74 L}EH %13%7301] glo}
of st WYl 7+ Wl sbssteiol & Zeolth! . ol
Aol A mES[-2+ 1417Ee] ¥wd #-2 wdol= Esta
7S Atelo] B o]te] YA EE Holal, ‘hospital-
ization’ & W&o} AF AlZF, APACHE [ #49=
AHGE Hol SHIEAY TTE BF ETEA fEsH
AHEE F gl o Azt

2 T M=

oW Ao ARHozE A, B AT £gE 3
So 2% 9H A2 Fol $Felen Anst FEeE 3
e A9 AL g

Y= 98] mESI-2 duelEelA =
49l Aoz ¢ 4&4%— w3 ol
Al
=



U2 2 8% 28 &7 mESI-22 &34 HJt /163

s
7}%@0] o, 74 category ] EH” g5 T2
2ol & B = glvka Azt T3 category 1, 29
F7F category 4, 5l Blg] AA ZAlE|o], AlYE Fe
Qe HHE ‘ﬂi’i"% ol Ht} A7IZte] 2AVE
B7He & A =2 AzEn AR, Bk 2

R I Jéﬂ ToE Hrkell 2ARE eA7}
A w2 gho 24

e ox

o Aoz Azt A,
mES[-29] Alg|=u ez tig 45 Ak Aleld
M category AtelelAe] AuiA Hluwt FYE Tk A
ojty, aHER FT&E ERAIY o AT AAR AR
9 o5 A4S vluste 4F Hrpt 288 Ao A7

©. =2 category
Anhy s Mo
2is A5 < Slojop &
Aol A7 Azl BF
o rAE =5 %}*—1%}1 olg Hlgoz vt &

A= 847 Avo] RES 2 ERe B8 AR Aol
g Rolt}
d B

mESI 2= AFe] A", 71TALY Aold AFE 7ho] &
F~EHE dAEE Holu, 3 s
APACHE 1II Aol £7 WFelA #Folg

A FAIZE, d
AolE BT wepd A&AQ $47 B Fol 7
PﬂE Zﬁ%"ﬂ/ﬂ Tl‘o 0}'74] /‘]'o% ‘}!: %]\T‘:‘ %‘%E— T'E“IF'T‘ l‘:—:I:L

7} 2 Aoz 7lged,

1. Wuerz R, Milne L, Eitel D, Wiencek J, Simonds W. Pilot
phase reliability of a new five-level triage algorithm. Acad
Emerg Med 1999;6:398-9.

2. Park YS, Cho JK, Yoon CJ, Park IC, Lee KR, Kim SH.
Interrater reliability of the modified emergency severity

10.

11.

12.

13.

14.

15.

16.

17.

index as a triage tool.
2002;13:324-8.

Wuerz RC, Milne LW, Eitel DR, Travers D, Gilboy N.
Reliability and validity of a new five-level triage instru-
ment. Acad Emerg Med 2000;7:236-42.

Knaus WA, Draper EA, Wagner DP, Zimmerman JE.
APACHE Il: a severity of disease classification system.
Crit Care Med 1985;13:818-29.

Wuerz RC, Fernandes CM, Alarcon J. Inconsistency of
emergency department triage. emergency department
operations research working group. Ann Emerg Med
1998;32:431-5.

Fernandes CM, Wuerz R, Clark S, Djurdjev O. How reli-
able is emergency department triage?. Ann Emerg Med
1999;34:141-7.

Travers DA, Anna EW, Bowling JM, FLowers DF.
Comparison of 3-level and 5-level triage acuity systems.
Acad Emerg Med 2000;7:522.

Beveridge R, Canadian association of emergency physi-
cians. The canadian triage and acuity scale: anew and crit-
ical element in health care reform. J Emerg Med
1998;16:507-11.

Beveridge R, Ducharme J, Janes L, Beaulieu S, Walter S.
Reliability of the canadian emergency department triage
and acuity scale: interrater agreement. Ann Emerg Med
1999;34:155-9.

Considine J, Ung L, Thomas S. Triage nurses' decisions
using the national triage scale for australian emergency
departments. Accid Emerg Nurs 2000;8:201-9.

Van Gerven R, Delooz H, Sermeus W. Systematic triage
in the emergency department using the australian national
triage scale: apilot project. Eur JEmerg Med 2001;8:3-7.
Eitel DR, Travers DA, Rosenau AM, Gilboy N, Wuerz
RC. The emergency severity index triage algorithm ver-
sion 2 is reliable and valid. Acad Emerg Med
2003;10:1070-80.

Tanabe P, Gimbdl R, Yarnold PR, Kyriacou DN, Adams
JG. Reliability and validity of scores on the emergency
severity index version 3. Acad Emerg Med 2004;11:59-65.
Tanabe P, Gimbel R, Yarnold PR, Adams JG. The emer-
gency severity index (version 3) 5-level triage system
scores predict ED resource consumption. J Emerg Nurs
2004 ;30:22-9.

Baumann MR, Strout TD. Evaluation of the emergency
severity index (version 3) triage algorithm in pediatric
patients. Acad Emerg Med 2005;12:219-24.

Toulson K, Laskowski-Jones L, McConnell LA.
Implementation of the five-level emergency severity index
in alevel | trauma center emergency department with a
three-tiered triage scheme. J Emerg Nurs 2005;31:259-64.
Tanabe P, Travers D, Gilboy N, Rosenau A, Sierzega G,

J Korean Soc Emerg Med



164/ tHEtE2208t8|X: M 17 & M2 S 2006

18.

19.

Rupp V et a. Refining emergency severity index triage
criteria. Acad Emerg Med 2005;12:497-501.

Gilboy N, Tanabe P, Travers DA. The emergency severity
index version 4: changes to ESI level 1 and pediatric fever
criteria. J Emerg Nurs 2005;31:357-62.

Wuerz RC, Travers D, Gilboy N, Eitel DR, Rosenau A,
Yazhari R. Implementation and refinement of the emer-

20.

21

gency severity index. Acad Emerg Med 2001;8:170-6.
Wuerz R, The ES| triage study group. Emergency severity
index triage category is associated with six-month sur-
vival. Acad Emerg Med 2001;8:61-4.

Zimmermann PG. The case for a universal, valid, reliable
5-tier triage acuity scale for US emergency departments. J
Emerg Nurs 2001;27:246-54.



