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Evaluation of Validity of the Korean Triage and Acuity Scale

Choi, Heejung' - Ok, Jong Sun' - An, Soo Young®

'Department of Nursing, Konkuk University, Cheongju
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Purpose: The aim of this study was to identify the predictive validity of the Korean Triage and Acuity Scale (KTAS). Methods: This methodological
study used data from National Emergency Department Information System for 2016, The KTAS disposition and emergency treatment results for
emergency patients aged 15 years and older were analyzed to evaluate its predictive validity through its sensitivity, specificity, positive predictive
value, and negative predictive value, Results: In case of death in the emergency department, or where the intensive care unit admission was
considered an emergency, the sensitivity, specificity, positive predictive value, and negative predictive value of the KTAS were 0,916, 0.581, 0,097,
and 0,993, respectively. In case of death in the emergency department, or where the intensive or non-intensive care unit admission was consid-
ered an emergency, the sensitivity, specificity, and positive predictive value, and negative predictive value were 0,700, 0.642, 0,391, and 0.867,
respectively, Conclusion: The results of this study showed that the KTAS had high sensitivity but low specificity, It is necessary to constantly re-
view and revise the KTAS level classification because it still results in a few errors of under and over-triage, Nevertheless, this study is meaningful
in that it was an evaluation of the KTAS for the total cases of adult patients who sought help at regional and local emergency medical centers in
2016.
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Total ED visits
N=5,605,288

Exclusion (age)
Under 15: n=1,406,483

v

Exclusion (in KTAS level)
Unclassifiable: n=4,841
Unknowns: n=49

Missing values: n=67,844

v

Exclusion (in disposition)
Transfer: n=74,767

DOA: n=10,615

Other and unknown: n=9,626
Missing value: n=13,524

v

v

Inclusion
n=4,017,539

ED=emergency department; KTAS=Korean Triage and Acuity Scale;
DOA=death on arrival.

Figure 1. Flow diagram of study screening.
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Table 1. Characteristics of Study Participants

fon
ox

231y - 534 - A

(N=4,017,539)

Variables Characteristics Frequency (%) or median (IQR) M=SD or median (IQR)
Age (yr) 15~19 233,629 (5.8) 49.3+19.8
20~29 565,071 (14.1)
30~39 625,565 (15.6)
40~49 614,550 (15.3)
50~59 702,774 (17.5)
60~69 520,173 (12.9)
70~79 458,415 (11.4)
80~116 297,362 (7.4)
Gender Male 1,995,635 (49.7)
Female 2,021,904 (50.3)
Cause of visit Disease 2,910,566 (72.4)
Non-disease (trauma) 1,104,102 (27.5)
Unknowns 845 (€0.1)
Missing values 2,026 (€0.1)
Triage officer Nurse 3,320,308 (82.6)
ED doctor 464,734 (11.6)
TLEMT 228,749 (5.7)
Other and Unkowns 428 (0.1)
Missing values 3,320 (0.1)
Disposition Discharge 3,022,974 (75.2)
Admitted to non-ICU 806,913 (20.1)
Admitted to ICU 167,842 (4.2)
Death in ED 19,810 (0.5)
LOS (minutes) Level 1 164 (78~365) 127 (68~228)
Level 2 208 (119~389)
Level 3 165 (103~288)
Level 4 107 (56~183)
Level 5 59 (21~125)
KTAS Level 1 44,839 (1.12)
Level 2 299,706 (7.46)
Level 3 1,433,401 (35.68)
Level 4 1,731,292 (43.09)
Level 5 508,301 (12.65)

ED=emergency department; EMT=emergency medical technician; ICU=intensive care unit; IQR=inter-quartile range; KTAS=Korean Triage and Acuity

Scale; LOS=length of stay; M=mean; SD=standard deviation.

993 (993~993) 2.2 KTAS &7 @-ﬂ]’ HE 4 52 59 HlgFS
2 EFE U7 F dehEAzE dYstAY Atske ATt
99.3%% Aoz Uekth ¢ A% $=H(95% CDE 2.185
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SAE A debgAe] JUskAY A7IEH vlSF dldAHE KTAS
g 4 52 52 vl2A B/ 8|S (specificity)oll ]3] 1EA] &
St H|& (false negative)©] 0.14481-& UERHATH Table 2).
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-
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Bl Admitted to non-ICU

B Admitted to ICU Discharge
100 ~ -

80

60 -

40 A

20 A

O T T T 1
Level 1 Level 2 Level 3 Level 4 Level 5
n (%) n (%) n (%) n (%) n (%)
Death in ED 15,022 (33.5) 2,886 (1.0) 1,552 (<0.1) 277 (<0.1) 73 (<0.1)
Admitted to ICU 18,661 (41.6) 71,399 (23.8) 62,427 (4.4) 13,406 (0.8) 1,949 (0.4)

Admitted to non-ICU 6,851 (15.3)

Discharge 4,305 (9.6)

95,601(31.9) 421,651 (29.4)
129,820 (43.3) 947,771(66.1) 1,474,136 (85.1) 466,942 (91.9)

243473 (14.1) 39,337 (7.7)

ICU=intensive care unit; ED=emergency department; KTAS=Korean Triage and Acuity Scale.

Figure 2. Comparison of disposition by KTAS.

Table 2. Predictive Validity of KTAS by Disposition of ICU Admission or Death in ED

A. Result Matrix of Disposition and KTAS level

Disposition

Total

Admitted to ICU or Death in ED Discharge or Admitted to non-ICU

KTAS Level 1~3 171,947 (a)
Level 4~5 15,705 (b)
Total 187,652 (a+b)

1,605,999 (c)
2,223,888 (d)
3,829,887 (c+d)

1,777,946 (a+c)
2,239,593 (b+d)
4,017,539 (a+b+c+d)

B. Sensitivity, Specificity, PPV, NPV, PLR and NLR of KTAS

Sensitivity Specificity PPV NPV PLR NLR
a/(a+b) d/(c+d) a/(a+c) d/(b+d) sensitivity/(1-specificity)  (1-sensitivity)/specificity
(95% Cl) (95% Cl) (95% Cl) (95% CI) (95% Cl) (95% Cl)
Admitted to ICU or 916 581 .097 993 2.185 0.144
Death in ED (.915~.917) (.580~.581) (.096~.097)  (.993~.993) (2.181~2.189) (0.142~0.146)

Cl=confidence interval; ED=emergency department; ICU=intensive care unit; KTAS=Korean Triage and Acuity Scale; NLR=negative likelihood ratio;
NPV= negative predictive value; PLR= positive likelihood ratio; PPV= positive predictive value.

2 o] KTAS 5 2z 4 4 52 59 v]gFo 2 E 7Y iy
A & A7eke A942A 867%YS VTt 9 AF S
95% CDE 1.955 (1.951~1.959)2 o= 38 = @ﬂ' HA 52
FERMOl JestAY SFAIM AREEE AA| S38AHE KTAS
7} A2 B53F v]&(sensitivity)©] 12X] B3t v]&(false posi—
tive)oll Hlal 1.95581%& ejulghct. 54 AR $=H1(95% Che
0467 (0466~0469)2 ol= 577 At A7Iet vlgF At
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Table 3. Predictive Validity of KTAS by Disposition non-ICU or ICU Admission or Death in ED
A. Result Matrix of Disposition and KTAS level
Disposition
Admitted to non-ICU or S Total
ICU or Death in ED 2
KTAS Level 1~3 696,050 (a) 1,081,896 () 1,777,946 (a+0)
Level 4~5 298,515 (b) 1,941,078 (d) 2,239,593 (b+d)
Total 994,565 (a+b) 3,022,974 (c+d) 4,017,539 (a+b+c+d)
B. Sensitivity, Specificity, PPV, NPV, PLR and NLR of KTAS
Sensitivity Specificity PPV NPV PLR NLR
a/(a+b) d/(c+d) a/(a+c) d/(b+d) sensitivity/(1-specificity) (1-sensitivity)/specificity
(95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% Cl)
Admitted to non-ICU 700 642 391 867 1.955 0.467
or ICU or Death in ED (.699~.701) (.642~.643) (.391~.392) (.866~.867) (1.951~1.959) (0.466~0.469)

Cl=confidence interval; ED=emergency department; ICU=intensive care unit; KTAS=Korean Triage and Acuity Scale; NLR=negative likelihood ratio;
NPV=negative predictive value; PLR=positive likelihood ratio; PPV=positive predictive value.
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