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Triage results of children who visited the emergency department
via emergency medical service providers: an observational
study in a regional emergency medical center

Kyeong Jae Lee, Mi Hyun Park, Joohyun Suh, Si Young Jung, Seung Joon Lee, Myeong-il Cha

Department of Emergency Medicine, Myongji Hospital, Goyang, Korea

Purpose: We aimed to investigate the triage results and the degree of agreement between prehospital and hospital stages of
pediatric patients who visited the emergency department (ED) via emergency medical service providers (EMSP) in
comparison with adult patients.

Methods: We retrospectively reviewed 8,152 pediatric patients who visited a regional emergency medical center ED via EMSP
from January 2015 to December 2015. Pediatric patients were defined as younger than 15 years according to the Korean
Triage and Acuity Scale (KTAS). Given the difference of the triage tools of the prehospital (EMSP) and hospital (KTAS) stages,
we performed the re-triage into “critical” and “non-critical”. Comparisons of characteristics between pediatric and adult patients
were made using chi-square tests. The degree of agreement between the tools was analyzed using « analysis.

Results: Of 8,152 patients, 654 (8.0%) were pediatric patients. Direct medical control was more frequently performed to adult
patients (P < 0.001). Critical patients were more common among adults (12.2% by KTAS, 24.8% by EMSP) than children
(8.5% by KTAS, 14.1% by EMSP). The « value of pediatric patients was lower than that of adult patients (0.09 [poor]; 95%
confidence interval [CI], 0.01-0.18 vs. 0.38 [fair]; 95% ClI, 0.35-0.40).

Conclusion: Pediatric patients transferred by EMSP showed lower severity and degree of agreements of the triage results
between prehospital and hospital stages than adult patients. It is necessary to pay particular attention to pediatric triage in a
pre-hospital setting.
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Eligible patients who visited
the ED via EMSP
(N =8,339)

Exclusion
No EMS run sheet (N = 183)
No medical records (N =4)

Study population
(N=8,152)

Children* Adults
(N = 654) (N =7,498)

Fig. 1. Flowchart for the selection of the study population. * Defined as patients younger than 15 years. ED: emergency department,
EMSP: emergency medical service providers, EMS: emergency medical service.
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Death (estimated) 1
Critical
Emergent 2
Less emergent 3
) Non-critical

Potentially emergent 4
Extra 5

Fig. 2. Scheme of re-triage of the prehospital and hospital triage results. Note that “death (estimated)” and “emergent” of EMSP and

1-2 stages of the KTAS were classified as “critical”. EMSP: emergency medical service providers, KTAS: Korean Triage and

Acuity Scale.
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Table 1. Clinical characteristics of the study population

o Total Children* Adults
Characteristic (N =8.152) (N = 654) (N = 7.498) P value
Male sex 4452 (54.61) 410 (62.69) 4,042 (5391) <0.001
Reasons for visit" 0.56
Disease 4,486 (55.03) 345 (52.75) 4,141 (55.23)
Non-disease 3,660 (44.90) 309 (47.25) 3,351 (44.69)
Unknown 4 (0.05) 0(0) 4(0.05)
Others 2 (0.02) 0 (0) 2(0.03)
EMT1 or nurse on board 0.51
Yes 7,846 (96.25) 625 (95.57) 7,221 (96.31)
No 300 (3.68) 28 (4.28) 272 (3.63)
Unknown 6 (0.07) 1(0.15) 5(0.07)
Direct medical control 625 (7.67) 9 (1.38) 616 (8.22) <0.001

Values are expressed as number (%).

* Defined as younger than 15 years.

" Total may not sum to 100% because of rounding.
EMT1: emergency medical technician level 1.
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Fig. 3. Comparison of the distribution of the prehospital and hospital triage results between children and adults. Bars indicate the
percentage of the patients for each triage tool (children KTAS, adults KTAS, children EMSP, and adults EMSP, in order of
left to right). Note that “death (estimated)” and “emergent” of EMSP and 1-2 stages of the KTAS were classified as “critical”.
KTAS: Korean Triage and Acuity Scale, EMSP: emergency medical service providers.
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Fig. 4. Comparison of distribution of outcome between children and adults. Note that adults were more frequently admitted to the

intensive care unit (ICU).

Table 2. Comparison of triage results between the prehospital
and hospital stages in children*

Table 3. Comparison of triage results between the prehospital
and hospital stages in adults

KTAS critical KTAS non-critical

KTAS critical KTAS non-critical

Children (N =22) (N = 607) Adults (N = 896) (N =6,398)
EMSP critical 8 (36.4) 81 (13.3) EMSP critical 646 (72.1) 1,161 (18.1)
EMSP non-critical 14 (63.6) 526 (86.7) EMSP non-critical 250 (27.9) 5,237 (81.9)

Values are expressed as number (%).

* Defined as younger than 15 years.

KTAS: Korean Triage and Acuity Scale, EMSP: emergency
medical service providers.

‘?‘]_

3
s 19535 EE

==

=
A Y3ck(Fig. 2). 8,1527
= A7) 7GR 2 2299 A QT 7,923 U
FoE BEAS AT F5 A= AodlA o &3t
(&0} 8.5% [KTASI-14.1% [119FZF=8F] vs. A9l
12.2% [KTAS]-24.8% [1195F=87]) (Fig. 3). 119
FTETEEFAAE SFolU KTASHA = 459 (&
o} 13.3%, A9l 18.1%)7}, 119FFEEF AL HZFo]
U KTASOIAM = F5 AR (4ot 63.6%, 42 27.9%)
Hr} 22 v]go] Edth(Table 2, 3). &o8HAto A 1195
FTEREFO KTAS 7t YA =E Hi= ¢ 32 0.09 (poor;

22

Values are expressed as number (%).
KTAS: Korean Triage and Acuity Scale, EMSP: emergency
medical service providers.

95% A1# -3k, 0.01-0.18)0]aL, 4 UgAFS] ¢ g2 0.38
(fair; 95% A12]7+7F, 0.35-0.40)°] A th,

[

Ll

2ol E AA SFA HE SApollA 2 HEE A
Sttt gt M Al WEdW, $FA TR 3 5
194] o]a} &Rz AA 9 30.2% (1A w9k, 3.5%; 1-9
Al, 18.6%; 10-19A], 8.1%)Att. Hl=oA+ 54 W
= B2 F 154 mnt A7 18.2% 5 AR gl B sy
oY B Ao A ular Balel g2 Aof o] 7)ES
AHEREO e, Aofgka} Hlgo] 33 5%% H|ILH w3ttt

Pediatric Emergency Medicine Journal



4 EE solae] 3
o

gIth 1195 o &3t Aot

O AFAY NEA A7) v GFS AYS A0
2 AR 1§ $FFRA EE 2B 2R B
M &L Lotsh Hl9] HolB Wolx Yskort, oz
A ulge dotolA @A vtk o] B, 1195 §
8 WEG sotEiate] W FFwo] slad AOR 47

2 Ll
3.5%Q1, 119 FZEEH AT AT S &L A9l
24.6%, 20t 14 1%t}

SEYRY A AHR SFFEERFolth Lotghat

SR A7 He SYATE T gAA

A7) o]F 1 WrIA} 7F A= EFF AJQlR T o
o

=
=

=2

15) [e]
= 5
%

=

R

Mr oo O 4> o

BT

oft ofN o -

Za3}ebr] s, KTAS 5
Fohal WAk HES AW, H
EEFY dAEE pofeAtA | Wokth &
119 o8 vlgo] AW wong FH|

&ohe Aot YRS THA7)E

i

2
HE
ok
o,
r
2
olN
O oN Mz mm m ot HT X oE [o (B r|f

)
riok
>
o

2
Ao = KTAS 1-39H7 8| &o] AJolH ) Wokor}d
2 AL A= 4olgre] KTAS 1-3¢4 H]&o] 37.1

References

1. Lee KH, Cho SJ, Lee JE, Lim TH, Park IC, Lee JH, et al.
Emergency patient severity classification system
standardization research. Seoul (Korea): Ministry of Health
and Welfare; 2012. Korean.

2. Lim TH, Lee KH, Park JB, Kim OH, Hwang SY, Jo SJ, et
al. A study on the validity and reliability of the Korean
Triage and Acuity Scale. Seoul (Korea): Ministry of Health
and Welfare; 2015. Korean.

3. Kim JH, Kim JW, Kim SY, Hong DY, Park SO, Baek KJ,

Pediatric Emergency Medicine Journal

B A9 32.0%HT =4tHFig. 3). o= aotgAe
11955527 27 535 Hl&o] o Fgorh (4ot 14.1%
vs. A9l 24.8%), KTAS 394 2] n]&o] AolHct =9k
7] gl Eo|th(40} 33.6% vs. A9 19.8%). 012 WHUA
A A LolBE AF O R Hi Aol Qlrhal F4
S 5 AL, WHH 2 KTAS7F axotebabe) 555
g 4= gtk o] EAof Al F7HA ATt
Ste. E3E, KTASOIA Axok2hato) whol & 3714, 36
71202 ARt e, ZF AR EA o
T gast},

TFoll= € 7HA] Agkdo] Stk A,
; o2 7] gl duksto]
Joltt, &4, KTASE 97|
7] g2oll, 715 wH| = QIgt
otk M, Hdx A<t
2 g5 i, 7t =

o S

o o foow

ue

it
o
e

o
2 o
ozl

riok
b
i

o

it

o
L

ro > A g
4

O
rlr
o

a

L ofx ofy
ol o N ot Ho mx

H K1 o &2 2

g & ftlo

fr am e Borp

o o L AT L

K1
-
N
2
-+
2

AL AL ox [0 X2
Foodu qu o fu LLoAd rho

iih)
_\:‘_l‘
o
i’,
i
2
of
ot
o
g
oo w ~
! o 4
b
o)
o

18

o

okt

e

[

]

e

oo o ot
R

Sl

oE:‘mg
{0 ©

olN

ox o\

(o St
b
Lo

o 1
T o
-4
o

AT
acA &)
o
ot
ot
N
;%

b

(@)

1o
ok,
e fo

ofN iﬂ rlr

b1
Mr
Ju £
1o

flo oy
o\
il
Shs
du
E
Ho
o
>
o2t
e

N = o

ne oy
B>
[e]
o
rlet
N
>
-
it
o
i~
e
<t

BT
e
é.
Y

10 oy oY H1 1o
H
_‘\l_‘
o

~
)
fo
_?L
i)

OfaH 2t A

2 Az o] = HH oA} §ls.

MEXH

B ARLE o] =23 peE A7

e
o
e
N
72

O

2
o

et al. Validation of the Korean Triage and Acuity Scale
compare to triage by emergency severity index for
emergency adult patient: preliminary study in a tertiary
hospital emergency medical center. J] Korean Soc Emerg
Med 2016;27:436-41. Korean.

4. Lee HS, Kim MIJ, Lee JH, Park IC. The accuracy of the
KTAS according to the use of a pain scale. In: Proceedings
of the Korean Society of Emergency Medicine 2016 Fall
Annual Meeting; 2016 Oct 13-14; Incheon, Korea. Seoul

23



Pediatr Emerg Med J 2017;4(1):18-24

10.

11.

24

(Korea): The Korean Society of Emergency Medicine; 2016.
p.470-3. Korean.

. Kang KS, Kim OH, Kim KY, Cha YS, Cha KC, Lee KH,

et al. Effectiveness of the Korean Triage and Acuity Scale
(KTAS) in trauma patients. In: Proceedings of the Korean
Society of Emergency Medicine 2016 Fall Annual Meeting;
2016 Oct 13-14; Incheon, Korea. Seoul (Korea): The Korean
Society of Emergency Medicine; 2016. p. 343-4. Korean.

. Lim T, Park J, Je S. Pediatric Korean Triage and Acuity

Scale. Pediatr Emerg Med J 2015;2:53-8. Korean.

. National Emergency Medical Center. 2014 National

Emergency Medical Information Network Statistical
Yearbook. Seoul (Korea): National Emergency Medical
Center; 2015. p. 20. Korean.

National Emergency Management Agency, Rescue and
EMS Division. Writing tips for first aid record sheet etc.
Seoul (Korea): National Emergency Management Agency;
2012.p. 11. Korean.

Min SS, Kim JK, Lee G, Park CW, Yang HJ, Ryoo E, et
al. Evaluation of pertinence in prehospital triage and
management by paramedic’s reports. J Korean Soc Emerg
Med 2000;11:489-98. Korean.

O SH, You KC, Park SH, Kang MS, Kim JH, Kang GH,
et al. An analysis of prehospital care by 119 rescue services.
J Korean Soc Emerg Med 2006;17:99-106. Korean.

Park JO, Shin SD, Hong KJ, No H, Hong WP. Evaluation

12.

13.

14.

15.

of agreement between on-site triage results for patients
with trauma by paramedics and hospital triage results for
patients with trauma by doctors. In: Proceedings of the
Korean Society of Emergency Medicine 2016 Fall Annual
Meeting; 2016 Oct 13-14; Incheon, Korea. Seoul (Korea):
The Korean Society of Emergency Medicine; 2016. p.
269-70. Korean.

Sung S, Lee KH, Kim OH, Lee HY, Lee JH, Kang CY.
Correlation between the 119 triage and the Korean Triage
and Acuity Scale. In: Proceedings of the Korean Society
of Emergency Medicine 2016 Fall Annual Meeting; 2016
Oct 13-14; Incheon, Korea. Seoul (Korea): The Korean
Society of Emergency Medicine; 2016. p. 235. Korean.
Thompson T, Stanford K, Dick R, Graham J. Triage
assessment in pediatric emergency departments: a national
survey. Pediatr Emerg Care 2010;26:544-8.

Ambulatory and Hospital Care Statistics Branch. National
hospital ambulatory medical care survey: 2011 emergency
department summary tables [Internet]. Hyattsville (MD):
National Center for Health Statistics: ¢2009 [cited 2017
Jun 25]. Available from: http://www.cdc.gov/nchs/data/
ahcd/nhamcs_emergency/2011_ed_web_tables.pdf.
Mirhaghi A, Heydari A, Mazlom R, Ebrahimi M. The
reliability of the Canadian triage and acuity scale: meta-
analysis. N Am J Med Sci 2015;7:299-305.

Pediatric Emergency Medicine Journal



