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SweoliE A¥ 7He] Pearson F¥hiA] A= <iE 6>3 Uk
T AV v 3o A (r=-0.44,
S(r=044, p<0001) 2 AFE3A B F(r=0.65,
p<.000D) = Fe] AHAAE Bk KTAS 25+ 32 v52 A7k
3 &9 ATBAG=-065 p<000D)E, dUFA vFH A3 Lo
FHBA(r=0.66, p<.000)E YEFWHTE. KTAS 3+ 34 vlF

p<O000DE, LA ¥

p<.0001)E, JA3= <
AP BEAL W] F(r=0.28, p=0.0012) = &< FHAAE Btk $FH BE F
AA FAeE HES YeEpdY whE Sty AR £ RE $HE
Aol o3 AuRAZ wolA ekt
Wl Aol wek A W B vFe AV vF Ae e
FHAA =081, p<O000DE, HLA BT} o] FAAA(r=-0.80,
<000DE HEdvh Hed B o A4 wFe g sEs dERRoh W
el weh Ak o8 A HFE AV wjFy Se
A (r=-0.60, p<.000D)E, LA ¥]F(r=0.60, p<.0001) L A=}
B (r=047, p<000D) ¥} o] Fa#AE Bk &

AMeA HFe Fasn QABA WMFS Fhke 4L Ly 59
}

il

A4 AFAZ] BR%

AAZE wRE A Sk

p<000D)= HERHow, 1243t o3 Al &4k Bl5 2 FA7kekA v g3} At



o A#ABA(r=-067, p<000)E RHIYT. F8& FZ=¢FA3d uwg

A2 A (r=-0.66, p<.0001), dTA ZZ=(r=-0.72, p<.0001), =34

HEF(r=-0.66, p<000l) 3= vFL BF Ariska dvE=3 72 29
7}

p=0.0350)%, dAZA vFH Fo] AHBAG=-0.20, p=0.033NE HAT}
ANAAH = A7k vlg 3 g A (r=0.40, p<0001)E, dA3HA}
Bl 5 (r=-0.34, p<0001), AL W¥F(r=-036, p<.0001), ArgEA
H] = (r=-0.43, p<.0001)3}+= 29 AAFAAS B}

X 6. SuA T Sus AF 3o AdAAA
SHAw A%
LR A7k 44 A AHd
r p r p r p r p

KTAS ¥%

KTAS 1 -044 <0001 044 <0001 0.07 03936 065 <.0001
KTAS 2 -065 <.0001 066 <.0001 0.17 0.0478 0.37 <.0001
KTAS 3 -0.25 0.0044 023 00068 0.17 0.0585 027 0.0017
KTAS 4 044 <0001 -044 <0001 -0.17 0.0576 -0.32 0.0002
KTAS 5 0.17 00526 -0.12 0.1614 -0.30 0.0005 -0.34 <.0001
A+ 109ty 3 9%

A

$FYENH F -049 <0001 043 <.0001 046 <.0001 028 0.0012
Sud BE F -0.35 <.0001 0.29 0.0007 0.35 <.0001 0.23 0.0079

Swolgtd diel = 009 03176 -0.09 0.2909 -0.02 0.8004 0.00 0.9872
(A%)
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£ 6. SHSA T SHdnw A 9 AAAA (AF)
Suos 4%
LAy A7t k! A4 b
r p r p r p r p
gﬂ-s\l(;lg]}\—]? °1d M4 -0.30 0.0005 0.31 0.0002 0.00 09864 0.36 <.0001
FI Y dskA vF 026 0.0024 -0.30 0.0004 0.11 0.1929 -0.22 0.0099
g B=a 33
H|E
A4 v 0.81 <.0001 -0.80 <.0001 -0.34 <.0001 -0.25 0.0040
A -0.76 <0001 0.76 <.0001 0.29 0.0007 0.20 0.0231
ol =] -0.67 <.0001 0.65 <.0001 035 <.0001 0.32 0.0002
g = 33k
H| %
T 2k -0.60 <.0001 0.60 <.0001 0.14 0.1019 047 <.0001
a3 R g -0.06 04906 -0.01 09200 0.28 0.0010 0.15 0.0847
LR 9 a5 -0.19 0.0295 0.18 0.0405 0.15 0.0918 0.04 0.6508
SaAd AFAE
2 v 5
AAZE w| Rk 063 <.0001 -0.60 <.0001 -0.32 0.0002 -0.42 <.0001
i]}\]ﬂ_ﬂ— o1 8413k -045 <0001 046 <0001 0.10 02766 0.37 <.0001
18]]}\]?1_7& o1 12212 -0.63 <.0001 0.61 <.0001 028 0.0011 034 <.0001
]lj%;—lﬁ- o1 24712 -0.67 <.0001 0.62 <.0001 045 <0001 0.38 <.0001
24X o) -0.55 <.0001 049 <0001 045 <0001 0.38 <.0001
F8 FTTTaAIA
Ly
A7 -0.66 <.0001 0.64 <.0001 035 0.0001 0.39 <.0001
AP HEF -0.72 <0001 0.69 <.0001 0.29 0.0014 047 <.0001
=84 HEF -0.66 <.0001 0.65 <.0001 0.29 0.0016 0.31 0.0008
TN -0.09 03352 0.05 05754 0.14 0.1457 -0.15 0.0976
A= 0.20 0.0350 -0.20 0.0337 -0.01 0.8798 -0.19 0.0391
A QA = 040 <.0001 -0.34 <.0001 -0.36 <.0001 -0.43 <.0001

Notes. KTAS = Korean Triage and Acuity Scale.
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5. A9 ¥R TS5 SFYR 43 e AAA
7F. A9 $33A F5E=9 A AAA
Ao gFolaAYd, SH5A o8 54, A94d 5L FAst JAEE
aREgIE EFste] xdeol SFEA TR AU ATALe A%
A= <& >3 2
A o] KTAS 153 &4} v)Fo] 1%p =7Fstd #A71sA ¥]5& 3.12%p
ZF 48 A THSE=0.54, p<.0001). ¥HH  KTAS 2%53(B=0.70, SE=0.24, p-=

0.0033), 3% (=035, SE=0.11, p=0.0019), 4% F(B=0.26, SE=0.10, p=0.0072)
A o] FEFE AHe] Ak HF2 FosiAl S7hskAT
KTAS 5532 &4 #AE nilou $A4ow FoahA] st

SHoEAd #d W F) QT 109 HEd SHemT|d U U S
45 A9 AA7t8A vFL 759%p a8k tHSE=0.62, p<.0001). whd,

T4 94 F(B=0.31, SE=0.06, p<.0001)t SFosta o] F(B=0.49,
SE=0.08, p<.000)= S7HEsE A9 AR HFo] FAHo®
oA Z7hst ek

SuA o8& B5AdAMe &5 W Fd T aAk o8 ¥Fol 1%p
T4 W A7ERAE HlFe 0.38%p 74 EtATH(SE=0.06, p<.0001). Ex 3
AAF F AZFEE o] & Al HlFE FolFE &9 dHES HATHB=-0.23
SE=0.12, p=0.0574). Wl A= 2 F& JA$A HF L& SAH SR {23
de HolA sttt &FA AFAZe] #HEFFH AR HFol
ok Al O] AFAIZEO] 4A1ZE mIREQl B2} Wl o] 1%p F7betd ] 7hEk At
H] % 1.48%p %78t A tHSE=0.63, p=0.0183), 4-8A17F ] wk(B=1.71, SE=0.70,
p=0.0150), 24X 7t ©]2(B=1.94, SE=0.84, p=0.0211) %= SA 4 o2 §2| 3 e

2
rj.“;l‘

Hir
0
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A 54 F AR AFAPEE 1%p S71E W A7 v Fo)

0.08%p 74 3FATHSE=0.03, p=0.0036). Q1AL A7IskA v fo 3

AHE S HolA 2okt
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sl

7. A9 SHAA FE %9 Azke ARA

W4 AR
B SE p-value
KTAS H| 5
KTAS 1 -3.12 0.54 <.0001
KTAS 2 0.70 0.24 0.0033
KTAS 3 0.35 0.11 0.0019
KTAS 4 0.26 0.10 0.0072
KTAS 5 0.25 0.13 0.0612
Q1 109 3 olgxgd
—8—3943%711 T -759 0.62 <.0001
SHA ¥ 0.31 0.06 <.,0001
Swogy A F 0.49 0.08 <.,0001
9A]-18A] o]A A gkAL HlF -0.15 0.09 0.0784
S gz vF 0.03 0.16 0.8286
g Fzd $g3ix vF
I -0.65 1.28 0.6108
a9 -1.20 1.30 0.3578
o] ?4 -1.19 1.36 0.3813
U 9 SHg3A N
x} -0.38 0.06 <.0001
S 2.90 2.20 0.1881
AR -0.23 0.12 0.0574
SHA AFAHE A v F
AN Z: m Rk 1.48 0.63 0.0183
AN 7 o) 8A17F w]w 1.71 0.70 0.0150
8AIZE o] Ak 12A17F W] vl 1.35 0.75 0.0699
1227t o) 2F 24417 1] gt 0.50 0.63 0.4327
24X 3 o) 1.94 0.84 0.0211
FQ FEeIAAA T
Al 27 A 2.14 1.31 0.1009
A HEF 050 0.70 0.4751
F84 HEF -1.59 3.12 0.6093
TN -0.71 0.20 0.0004
A= 0.00 0.00 0.6509
AQAHE -0.08 0.03 0.0036

Notes. KTAS = Korean Triage and Acuity Scale.; SE = Standard Error.

* ARg AAFEA= A
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KTAS 15+ 24 ulso] 1%p 57t A9, A9 ddda vFe
145%p  Z7FtATHSE=051, p=0.0041). ¥hd, KTAS 3% 3F(B=-0.44,
SE=0.14, p=0.0012)3} 4% 3F(B=-035 SE=0.11, p=0.0023)& SFAHo=
gk 59 ABAE BAY A= KTAS 2533 KTAS 55+ H52
SAA R froletA ekt

SHEAA 543 #Este], A Q19 109 HF SHmH FUt
N 8 A Az JUsA vFE 7.07%p S THSE=1.05,
p<.0001). WHH, &4 W FE AdSA vsH foe 5o AR
B om(B=-0.18 SE=0.09, p=0.0500), &Folgta} A&l = A 1
S7he W x99 JA3A; v F o] 0.43%p #H4ad A THSE=0.10, p<.0001).

SHA o8& 5=, 94 - 184] oA W3 HlFe] 1%p 7 A5
A9 e AAFA v FL 0.34%p 5 7FFITHSE=0.12, p=0.0057). WY =& 5

WA olg HlFL JUA vFd SAHoR fFodt deo dARHE
BATHB=0.41, SE=0.06, p<.0001), Wt F&xpzF 2 S o] &3k
HlFS 7.90%p HAFATHSE=3.11, p=0.0111). F£

=
3
A HTe LS v Fofd o] duAdE Eioew

ri‘l

o

A B 1%p 271 o d9sa vFe 048%p Z=7bEelu

$HA AFAL, WY A2, 20 9 A% 5 e 4A S FE g9
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M e QAR uF} BAYOR fo@ Anyol 9l

A9H EAoM= A E(B=0.00, SE=0.00, p=0.0030)¢} ABAH=

=0.10, SE=0.04, p=0.0047) X7 4AgA H|F FAA SR Fo3 ke

_39_



8. A9 S A T Y9 A
kil B SE p-value
KTAS H| 5
KTAS 1 145 051 0.0041
KTAS 2 -0.53 0.28 0.0629
KTAS 3 -0.44 0.14 0.0012
KTAS 4 -0.35 0.11 0.0023
KTAS 5 -0.20 0.17 0.2564
AT 10wy 3 s
%2943711 = 7.07 1.05 <.0001
SHEHA ¥y + -0.18 0.09 0.0500
Swogy A F -0.43 0.10 <.,0001
9A-18A] o] A U Y3A H|F 0.34 0.12 0.0057
S gz vF -0.10 0.21 0.6093
U A2y 334 bS5
I -0.11 1.83 0.9532
A9 0.31 1.82 0.8644
9 ﬂ 0.21 1.94 0.9129
U 9 SHg3A N
x} 0.41 0.06 <.0001
S -7.90 3.11 0.0111
AR -0.21 0.17 0.2211
SHA AFAHE A v F
AN Z: m Rk -0.18 1.07 0.8632
AN ZE o1 8A17F 1wk -0.51 1.18 0.6642
8AIZE o] Ak 12A17F W] vl 0.42 0.93 0.6491
12A17F o] 4k 24417F w] gk 0.37 1.16 0.7514
24X 7 o)A -0.34 1.23 0.7803
FQ FEeIAAA T
A2 -3.01 1.39 0.0310
A HEF -0.63 0.90 0.4835
Z94 HEF 4.09 2.77 0.1393
=594 0.48 0.21 0.0225
SR 0.00 0.00 0.0030
AQAHE 0.10 0.04 0.0047

Notes. KTAS = Korean Triage and Acuity Scale.; SE = Standard Error.

* ARg AAFEA= A
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0.43, p=0.0087).

g2 vlF 2 1.13%p S7F
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No
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£ 9. A9 S A 5 A4 daAd
. AL
a9 g SE p-value

KTAS H|%

KTAS 1 0.04 0.17 0.8036
KTAS 2 -0.08 0.05 0.1314
KTAS 3 -0.02 0.03 0.5370
KTAS 4 0.01 0.02 0.8221
KTAS 5 -0.02 0.04 0.6726
A 109 F 254

SHEIH F 1.13 0.43 0.0087

SH3A ¥d F -0.10 0.02 <.0001

Saosty Ao & 0.01 0.05 0.8829
9A]-18A] o] YA vl F -0.04 0.03 0.1054
T U g v -0.02 0.06 0.7985
e Fzd $gsia vF

A Y 0.44 0.39 0.2613

9 0.47 0.38 0.2207

Sk 050 0.43 0.2389
Uy ad $H3A v

T2} -0.04 0.02 0.1037

e D FgF 0.94 1.24 0.4445

TR 9 2R 5 0.06 0.06 0.2815
SHA AFAHE A ¥ F

AN 7+ m] Rk 0.28 0.34 0.4131
AN ZE o) 8A1ZF w gt 0.29 0.34 0.3999
8AIZE o4 124]17F w] vk 0.16 0.34 0.6371
12X17F o] 24417 wjwk 0.40 0.35 0.2530
24X 7F o] 0.30 0.37 0.4138
T8 FTTESHARA NF

Al 27 A 0.19 0.41 0.6385

HEA HEF 0.24 0.20 0.2287
F84 HES -1.03 0.56 0.0651
=9 -0.03 0.06 0.5843
SR 0.00 0.00 0.0048
AZAHE -0.03 0.01 0.0050

Notes. KTAS = Korean Triage and Acuity Scale.; SE = Standard Error.

* s agEAE FAE
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KTAS 15+ &4 HFol 1%p S7te o, At $x} Hl&2 0.32%p
Z7FF A THSE=0.06, p<.0001). ¥k KTAS 2-55 ¢ 32 H|5& AY &Y

SAA R FolF HHAdS HolA Fth
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ASH
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Q1
j=}
e
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°12](B=0.13, SE=0.06, p=0.0343) 3=} u]x =3 A}

TS vEHY e g FdAE FEA o) &
Aol Abg A vFE skl Fhekvh(B=0.02, SE=0.01, p=0.0007).
TR 9 23§ Avbel g A HlF g A Al v Fo] ARdES
nYon EAHOR Ho3ArHB=0.05 SE=0.02, p=0.0034). AFA7ro|
ANZE o ERkel AR Hlgol  FUFESE AR Ml 0.11%p
7F 28t THSE=0.04, p=0.0016), 4-8A1%F ©%k(B=-0.11, SE=0.04, p=0.0039),
12-2477F  wwk(B=-0.12, SE=0.05 p=0.0212), 24213t o] AHB=-0.08,
SE=0.04, p=0.0304) AF A vFE AIGEYR FAHCR {Fot &9

HAE B F8 TTEFEE oAM= s @A HT
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Adom% ot vh(B=-047, SE=0.23, p=0.0352). A7~

H
™1 =i

& g9

A4 B4 F ARAREE AT B4 FD BAdo2 §93

R84

lo
lo

BAE debov), AYARESL 1%p S7hE W A B4 ¥FS 001%p
SFATHSE=0.00, p=0.0002). QITE =+ AMdEIH SAHOR Fogh
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% 10. A9 SHAA FTEG AT AR
. A
a9 g SE p-value

KTAS H|%

KTAS 1 0.32 0.06 <.0001

KTAS 2 -0.04 0.02 0.0862

KTAS 3 0.00 0.01 0.3695

KTAS 4 -0.01 0.00 0.1026

KTAS 5 -0.01 0.01 0.0782
A 109 F 254

SHAFH & 0.14 0.08 0.0874

SH3A ¥d F -0.01 0.01 0.2200

Saogy A -0.01 0.02 0.4321
9A]-18A] o] YA vl F 0.00 0.01 0.4080
S g gasa v 0.00 0.01 0.6518
g A2d $H3A v

A W 0.14 0.06 0.0192

9 0.11 0.06 0.0509

o] ] 0.13 0.06 0.0343
Uy ad $H3A v

T2t 0.02 0.01 0.0007

T 2 gy 0.18 0.20 0.3678

=R 9 AR 5 0.05 0.02 0.0034
SHA AFAHE A ¥ F

AN 7+ m] Rk -0.11 0.04 0.0016
AN ZE o) 8A17F ml Rk -0.11 0.04 0.0039
8AIZE o4 124]17F w] vk -0.10 0.05 0.0683

12A17F o]k 24417F vk -0.12 0.05 0.0212
24X 7F o] -0.08 0.04 0.0304
FQ FTEAAAA T

Al 27 A 0.30 0.16 0.0526

HEA HEF 0.10 0.07 0.1524

294 HEF -0.47 0.23 0.0352

o9 -0.04 0.01 0.0032
QAT 0.00 0.00 0.3268
AZAHE -0.01 0.00 0.0002

Notes. KTAS = Korean Triage and Acuity Scale.; SE = Standard Error.

* s agEAE FAE
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gxsl g AsAe AdET @9, =R % AR Uy a1 v

g ABAe AW FEAAEC] FEAE o §5X Fn

ol & E A AAANE YEtlE Fa% A xoltt
TS ST AFAIZEe] 8AIE mIRFo] AL 24417 o]l FAp H]Fe
A A WS F7F 2 ARG v S Aok AddA ol AU o= S
stz Qg A g A do] xpe] Am Ao FAAQ S HRHv=
van der Linden MC, Meester, van der Linden N(2016)¢] <179} t}x
dolatth 28y 259 date 9d ¥ S5 HddAE ddow
dadteln, A5 AdE 4 AddFE AZoPrkeE A Aot
TAYS 7 Ak o] A9 A= @] AT A AF TTET Hot
5 % AP Ve s R Fv(Kim et al, 2021; Otto et al., 2022).
24X 7F o]} Al BARSE AVEEAF 3he] ol AuAE SHA A FAITEl
Tk e Axm A9 2448, S5 FEEE % AFA As
FAIE 7l 1% S 54 5 FEAQ adlo] deAEe Ayw
e 4= AtHHoyer et al, 2019; th3t-gF<]:8t3], 2021; Darraj et al,
2023).
A ze A, AL g9 SolA FF(KTAS 1-25+3) 34} v &0
A, &2 FF S HAZ(KTAS 4-55H) 34 vl &o] =)
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ABSTRACT

The Association Between Regional Emergency Patient

Severity and Medical Outcomes

Joo Yi Kim
Graduate school of
Public Health
Yonsel University

(Directed by professor Tae Hyun Kim, Ph.D.)

South Korea's emergency medical system is facing structural imbalances
due to increasing demand and stagnant supply. In particular, the uneven
distribution of emergency medical infrastructure across regions has led to
significant differences in the severity distribution of emergency patients and
their treatment outcomes. While previous studies have primarily focused on
individual-level analyses, there remains a lack of empirical research that
comprehensively incorporates regional characteristics of the emergency care
delivery system. This study aims to empirically analyze how regional
differences in the severity distribution of emergency patients affect emergency
medical outcomes.

Using publicly available data from the National Emergency Medical

Statistics Portal and the Community Health-Related Factors Database, the
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study constructed an eight-year panel dataset for all 17 provinces from
2016 to 2023. The key independent variable is the proportion of patients in
each grade of the Korean Triage and Acuity Scale (KTAS) among
emergency department visits in each province. The dependent variables are
the proportions of patients discharged, admitted, transferred, or deceased.
Analysis was conducted using a generalized estimating equation model with
year—fixed effects.

The total number of emergency department visits steadily increased
nationwide, with a temporary decline in 2020 followed by renewed growth.
KTAS grades 3 and 4 accounted for the majority of patients; grade 3
showed an increasing trend, while grades 4 and 5 declined. In terms of
outcomes, over 70% of patients were discharged, though this share has
decreased, while admissions —around 20% —have increased. Regionally, the
proportion of severe cases (KTAS grades 1-2) was higher in Gangwon,
Busan, and Daegu, whereas mild cases (grades 4 - 5) were more common in
Gyeongnam, Ulsan, and Gwangju. Regression results indicate that a 1%p
increase in KTAS grade 1 patients is associated with a 3.12%p decrease in
discharges (SE=0.54, p<.0001), a 1.45%p increase in admissions (SE=0.51,
p=0.0041), and a 0.32%p increase in deaths (SE=0.06, p<.0001). In contrast,
increases in KTAS grades 2 -4 were significantly associated with higher
discharge rates (grade 2: B=0.70, SE=0.24, p=0.0033; grade 3: [B=0.35,
SE=0.11, p=0.0019; grade 4: 3=0.26, SE=0.10, p=0.0072), while grades 3 and
4 showed significant negative associations with admission rates (grade 3:

B=-0.44, SE=0.14, p=0.0012; grade 4: B=-0.35, SE=0.11, p=0.0023).
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This study demonstrates that the relationship between regional
emergency patient severity and medical outcomes is not a simple linear
correlation but rather a complex, multi-dimensional structure shaped by
healthcare resources, utilization patterns, and regional contexts. These
findings highlight the need for tailored emergency medical policies that
account for region-specific characteristics to ensure more effective and

equitable care delivery.

Keywords: Korean Triage and Acuity Scale, Severity Changes, Medical

Outcomes, Regional Disparities
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