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U om7H SHA ol& IS Fofslr] flste] 2018dF-H 2022\ 7}
A Adxd o] AgE THZE YAt E 3).

SFA ol g 7FE 201990 84024177 0% s weoki, My thu] o
249(1,656,30571) Z7Fstgch. whA, 20200l = 65282137 07 FA3 74
g wled, olE 20183% 2019 Aol Wl Zxch ok 20219 $H A
o] & U4 6,819,1967, 20221 SF4 ol UFE 745844074 02 20204

A& o7 Frketgd o 20199 o] & AFHTE vkt

o] &
T2 SFA olf 4= 20189FH 2022Wd7FA] BE 7|7t i s)o]
BE olg A7t T ol AFnt a4 wolth FF(KTAS 1~3) o] &

-

A4t S (KTAS 4~5) o] & 74 EF 20194 71 @kt 53], A1t

of W& FZ o] & A5 W GAS A SFHA o]f Ao WME ok
o} FA3A T 201999 T35 o8 A= 20183 M8 9F 19.4%(525,587

A) F7Fgo, 20209+ 2,610,109 02 20187 20191 Apo] W3l Z
v} 34 A9 ol F 20219 ¥ 202230 = A&Hom Frlsld,
202239 $% o]¥ WFE 32204877002 201999 322883713 A &

dgt FEoR YErWTh B, A4S ol& e P Bwad sl 20199
5173580741 o]F 2021d7kA  FAsilar, 2022del= &% FThste]
42379537 0.2 A At 2y ol 201999 o] § AFHUTE Wkl

1

O

_43_



&1 ()
10,000,000

8,000,000

6,000,000 5, 0
4, 3
4, 2 3 PR 1
4,000,000
2,000,000
2, o > [ ) 5 3 7
0 T T T T 1

2018 2019 2020 2021 2022
m 5% (KTAS1~3)m 35 (KTAS4~5)

a9 3 =l &4 o8 A

_44_
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= AEEA BlTo] Fashs ()9 WFeR YERH HTo ATt A
2 20199 ¥ 20209 9] BT ZFol= 1.55%p, 20201 ¥ 2021 9] A5 o] &
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50.9%, 20199 56.7%= S 7Fsh= el lal, COVID-19 A Al A1 2020
o= 614% = 7Hd =A glE Ak o] 20214, 20229 ZH7} 59.9%, 59%
2 ou7¢ S ASEHFT ERF) &4 v s
oF HF EF 1 A FA ¥SE ¥Ry, 20180l o=
] T A TS 67.1%, HF AT TR vF2 50.9% A
ok 7o digk v)F zkeol= 162%pelH, 57 WA E FAbe] vlFolt
20199 & F o] HlF 2Fol 7} 9.4%p, 202012 3.2%p, 2021 2.3%p, 2022
We 26%p=, vttt 7 o] HF Apol= Akt

g 712 S5 Hadn A8 At 3 v Fd ALY #x) vjF oz
o] ghetstitt s A AVE &4} HlFL COVID-19 A &
o1 20189 80.1%, 2019\ 79.8% %1, COVID-19 24 5 202042 79%, 2021
dS 79.4%, 202238 79.7% %tk 2018 B 2020 744 = SFA At B2}
o] HlFo] At o) 2021 = A uin] 0.4%p, 202230 = A iy
0.3%p7t S7Fsti COVID-19 A 7 HlsHth= oFgh vttt AL 3kxp
H]F2 COVID-19 A H el 2018d 7 2019 EF 0.6%% 3L, COVID-19 &
A Foll = 20200 0.8%, 20214 1.0%, 2022 0.8% = S 7Fétlth. COVID-19
A AR COVID-19 A $-of Abg 32} v Fo] &9t}

R SRl AAA g2 A2, A7), dHS 249 =G 2 9

’

S HFErHor ERSAY. 8 dd do]H (Balanced panel data)®
ATHAE A7 Wi drd o mr|d AAA dAFE LY.
=)

T ARt = ATt 7182 10470(34.3%), HlF=Hel ARk
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e B8Rl dFets omriwe] 7P wakal, A g eF 5y, 995

HASAH o2 v &S A 2018l = 15470(50.8%) 2] <] 5.7] %
o] AP gFomy|Por BRI 20199 11704 7FA8 14370(47.2%)
7F AdgH e mr) el gl 20201 o] & A H & o] w |l st
= 71#E v A E AT A9-SF s AEE 2018 11371(37.3%)
o A 20191 1227](40.3%) 2 Z7Fste] 2021d7b4] 5 de =& X380t
2022 1207H(39.6%) % 2704 FHastdth 98w 5= AA F7tst
=, 201849 3671(11.9%) 04 2019 F-E 202137k &= 3871(12.5%), 2022
ol &= 4071(13.2%) At

i 713k omre T dg
=t COVID-19 %4 el s COVID-1
7Fetd ek 20183 ¥ 20199 AFEFHE LS 4271(13.9%), 202012 4570
(14.9%), 20213 o]+ 4471(145%)F k. 3 =d dl o] ¥ (Balanced panel
data)o] S0 &l 1 o T dFst= Jur| B FaTHdE AT o
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T4 COVID-19 A AHTE COVID-19 24 o vkl 20184 14.8%,
20199 14.3%, 2020 11%, 2021 11%, 2022 12.7% = 20201 ¢] W3} Zo]
A4 glem 20229 A o] 1.7%p 5 7FeR ey COVID-19 24 o]
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2 ovkokth o] % 2021dolE 33%E 2018 FEWME ol 202249
39%% 7 =krh 20209744 #AE A &8kt s COVID-19 S A 7] =
1Moz tAl Trkske el dEvHe AlwT HEF 2T
Q1A &2 COVID-19 A Aol = 20184 52.9%, 2019 59.8% = F7}et3l 1
COVID-19 24 3 20209 56.8%, 20211 53.1%=, 2022 56.3% % 7249}
S7He WHESl oy 20199 Btk wrokth o s @) Al AL AT
27154 AAEE HEFT 27154 AAEH v =d Wk S BATh
COVID-19 24 A 20189 487%, 20199S 542%=  Z7F8klaL,
COVID-19 24 % 20203 2021l ZFzb 49.7%, 452%= Al tiH|
45%pH A& o7 Hastthrt 20229 46.8% % A%slel ot 20199 Btk

Stk

ol5olg AR 4 BT LAH 9 Al veHdR(E-o8) #E
she, 8 o & ¢, dJigo] FEdA & vkgste] detsidvh v
71 At MRS Y9): COVID-19 24 FHG

COVID-19 4 A =gkedl, 2018 0] 9.3%, 20192 2018 thH] 2.9%p
wroldl 6.4% %I th o] F 20209 6.2%, 2021 5.7%, 20224 6.1%= 74384
oF Al Q11,0008 F 8 F #4F = COVID-19 24 7o w8
COVID-19 24 Fo Z7bstdth. 20184 14.47, 2019 149 o]l aL, o]
A &HA 072 Frkete] 2021+ 1649 o] ATt Al-w--7F Q19 1,000 3 9=
w9 #3382 % COVID-19 &4 Adxrth COVID-19 #A $71 gkt
2021 0] 37.8W o7 74 weka, 2022192 36.19 0 &2 20210 Hlal] 2 Qle
U COVID-19 #H4 Ao Al-g=-F Q1 1,0008 9 9 8Ho] =FAA & B}
= 2okt

QbR o] 2 (=22l HEt 3

o

l‘.?&

v

%

oS e o mIF AR AT A



A PAME g EFHES WIso] o BIH AT-T LA o

il

Mo

S AESHAT COVID-19 A 7 201812 83.8%, 20194
90% 2L, WA Foll= 20208 91.8%, 20211 90.2%, 20221 91.1% = ¢ &7
el Al A hAME 2852 COVID-19 WA o o] E=9kth,

oz 7i#he]l Al 9l 1,000 54 mRk g fol e dwbrom
COVID-19 24 duch 9y Fo 7243kt COVID-19 24 A RE 2018
W 3769, 2019 35.3W o2 7Fastg o, COVID-19 %Al Al 7121 20204
o= ZAaA7} ol A 3257 o2 sttt 2021 AAIAH o= 39297}
A F7vsk o 2022\ 27.3%M 02 20183 thH] 1039 A&t 957w
o] Al 1 1,000 654 o)A =<l 4= COVID-19 &4 ARE S
7 FAE Boen, 20189 20147, 20199 211.79 ] itk COVID-19 A
320206 230.94, 2021 244.69, 2022\ 2594H o0& A %2 el FIFA 7} &
A= Ak 20223 o) =717 Al Q1T 1,000 654 o] =91
20183 din] 587 S7}akdt).

¢

i
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13 ATdE R

& =H(N=303)

COVID-19 A A

COVID-19 A %

W 2018 2019 2020 2021 2022
Mean N £SD,% Mean N +SD,% Mean N £SD,% Mean N +SD,%6 Mean, N +SD,%

F5FE

AS(HAx 7)) A vF 671 16 66.1 165 64.6 17.3 62.2 19.2 61.6 20.5

BSHFT /) &2 vF 509 27.9 56.7 24.1 61.4 19.4 59.9 20.4 59 216
A4

A7F A 8 F 80.1 8.6 79.8 8.6 79 9.4 79.4 10.4 79.7 10.2

Ab 3z} W) 0.6 0.6 0.6 0.5 0.8 0.7 1 3.8 0.8 0.8
Agu7# £2AA

FEAMKE, A7), AA) 104 34.3 104 34.3 104 34.3 104 34.3 104 34.3

=T 9 A1) 199 65.7 199 65.7 199 65.7 199 65.7 199 65.7
THYR7H T2

AL F 8 A 36 11.9 38 125 38 125 38 125 40 13.2

2 9 g o] ZALE 113 37.3 122 40.3 123 40.6 122 40.3 120 39.6

AGead=rH 154 50.8 143 47.2 142 46.9 143 47.2 143 47.2

(A%)
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313 AT o571 d=(N=303)

COVID-19 A =

COVID-19 A &

Wy 2019
Mean, N £SD,% MeanN +SD,%6 Mean, N +SD,% MeanN +£SD,% Mean N *SD,%
g7 42
AFEFE 42 139 42 139 45 149 44 145 44 145
T o9(EFHEY, WY B ES) %61 86.1 %61 86.1 958 85.2 959 855 959 855
73 H
NP 14.8 2.7 143 2.8 1 25 1 25 12.7 26
AT e AR E 3.3 14 3 12 29 13 3.3 14 39 15
AT HEE 27134 A4S 59 102 59.8 104 56.8 99 53.1 8.1 56.3 77
A ARAMZE 224 g 487 117 54.2 116 49.7 113 45.2 9.4 46.8 9.4
g ol &
Al M e 5 &89 ) 9.3 35 6.4 3 6.2 3 5.7 2.7 6.1 3.2
HoE T AT 1000733 144 28 149 27 15 26 16 27 16.4 27
8 9 87 5
AT T 1o00dd 348 149 35.2 15.1 36 15.3 37.8 95.2 36.1 15.1
Jnie $FAA &
(A1)
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® 13 A7t =719 A8 (N=303)

COVID-19 &4 A COVID-19 4y =

= 2018 2019 2020 2021 2022

Mean N +SD,% Mean, N +SD,% Mean N +SD,% Mean N +SD,% Mean,N +SD,%

A o A (&)

P T DA

- 88.8 8.1 90 77 91.8 6.3 90.2 7.2 91.1 6.9

dAME 8 F

AT 74

Al Q1T 1,000 2

] °° 37.6 8.3 35.3 79 325 7.2 39.2 96.5 27.3 6
54 o]k o} &
Al Q1R 1,000 2

201.4 88.8 211.7 92,5 230.9 94.1 244.6 98.4 259.4 102

6541 o)A =91
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3. COVID-19 28 A-%F 5789 $F4 o& H AY

54 ug

COVID-19 &4 -5 o]m7|#e 54 ol & &4 T5%, H443% v 5
H3lol x| EA] W3l el paired t-testE Ab&3le] 2polHAAS AN A
THE 14).

AT 57| Hz= 7)) A "Fo Hid
COVID-19 24 Holli= 66.6£16.3(%), COVID-19 A Fojl &= 62.8+19.1(%)
2 4 ed, 987189 COVID-19 24 4-F $H34 A5(HE &7)
2} v o] ztol= TAA SR fol sk th(t=6.13, p<.0001). B F(HF #
) A v Fe] Hire COVID-19 24 A 53.8426.2(%) L, A Foll =
60.1£20.5(%) = S7Fstdth o =m7]#¢ COVID-19 &4 d-5 S54 45
(HF 7)) &2 v 59 Aole SAASRE o st th(t=-4.59, p<.0001).

gg71#e $F4 A7F @A v FL COVID-19 HA A 80.0£8.6(%)°l H]
3 COVID-19 24 5 794+10.0(%) 02 748t ¢ =, COVID-19 24 A-

A7F A v F2 Frol ek zbol7b A ATHt=2.73, p=0.0067). o] =71 #o] &
2 A gz ¥]FE COVID-19 A A 0.6+0.5(%) 1A COVID-19 A
0.8+2.3(%) o2 F7tat i, Ab $xf HlF 9] Aol FAH SR fov
% tH(t=-3.45, p=0.0006).

o E57]3e] Al 1Y E S TES COVID-19 24 -3 SA4 2
2 folg Aozt A ar( p<.0001), COVID-19 A A 145+2.8(%)l H] 3}
A T 11.642.7(%) 2 stk o5 71#e] Alw T 2T FHES
COVID-19 ¥4 7 31+1.3(%) %t} COVID-19 24 5 34+15(%)2 =

COVID-19 24 A-F 238 FHE Aole SAHLRE Fovednt

Lo

o 1
eud 74

ol\

ol
)

o

]_

ol

)
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(p<.0001). ¥ &5 27154 A8 COVID-19 24 A 56.4+10.8(%)° H]
3 WA 9 554488(%)= A3t COVID-19 #-% ¥ &
A& 9] Apol= FAH R fo W&t th(p=0.0317). Al-- Al
4 A& COVID-19 A A& FAHoz {Fofdt #o]7
(p<.0001), COVID-19 ¥4 A 515:11.9(%) K.t} A 5 47.2+10.2(%)& %
Eak A=

N

Z71%57%

ofN
o

rd
o,
N

AZ 27

O

olN

-

o] o)
A X

gk

&

Smrlel A WFHgR&(E-)e COVID-19 #A A
7.9¢3.6(%) K.tk COVID-19 4 F 6.0£3.0(%) 0% +2skglon, 2ole &
AR e el S ATHP<.0001). Al-- T 1T 1,000 F 8 gk #Ah

EAH ez fel3k 2ol 7 QI (p<.0001), COVID-19 24 A 14.7+2.8(4)
BHup @y £ 158+2.7(H) 22 FUbsk gtk Al 1 1,000 o] 55 o]
FFEA FE COVID-19 24 A 350+15.0(49)2t COVID-19 &4 F
36.6+19.1(%) F7bskalaL, o] ztolE BAA & Fo)m skl th(p<.0001).

oJ57]#e COVID-19 oA & A7 724 kHdHE 2852
COVID-19 A 2 89.4+7.9(%) R th F7Fe 91.0+6.8(%) o] 2™, T A% 2
2 fo3k Zol7h YA THP<.0001).

oz 7| Al-wt T AT 1,000 F 654 ©]d =21 4= COVID-19 A
A 206.5+90.7(F) Rl COVID-19 ¥4 F 2450+988(%) 0.2 Z718k¢laL, =}
o= AR oA tHp<.0001). o771 Al ]9 1,000
541 mIRE 9o} 429 COVID-19 A A-F Aol= BAH R Folatx &
2 THp=0.0622).
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ABSTRACT

COVID-19 outbreak and changes in the proportion of
patients using emergency department(ED) in healthcare
facilities

Euna Baek
Graduate school of
Public Health
Yonsel University

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

This study aims to investigate the relationship between the COVID-19
outbreak and changes in emergency department (ED) utilization in
healthcare facilities, using a mixed analysis at both the institutional and
community levels. Data from the National Emergency Department
Information System (NEDIS) spanning January 1, 2018, to December 31,
2022, were utilized, along with community-level variables derived from
the Community Health Survey, Resident Registration Population Status,
Regional Medical Utilization Statistics from the National Statistical Portal
(KOSIS), and the Medical Aid Statistical Yearbook from the National
Health Insurance Service. The study restructured the data into a
balanced panel dataset at the healthcare institution level, ultimately

focusing on 303 healthcare facilities. The pre- and post-COVID-19
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periods were defined based on the first confirmed case in January 2020.
A linear mixed model (LMM) was employed to analyze the impact of

the COVID-19 outbreak on changes in the proportion of ED visits.

The results indicate that the number of ED visits decreased following
the onset of COVID-19 and gradually increased thereafter, although it
did not return to pre-pandemic levels. The proportion of non-severe
cases was consistently higher than that of severe cases, with the
proportion of non-severe ED visits decreasing from 61.57% in 2019 to

596.82% 1in 2022.

The study found significant associations between the COVID-19
outbreak and changes in emergency department (ED) severity levels and
discharge outcomes. Post-COVID-19, there was a 2.81% decrease in the
proportion of initially classified non-severe cases(£=-2.81, p<.0001), a
0.82% decrease in patients discharged home(B=-0.82, p=0.0043), and a
0.42% increase in mortality rates(5=0.42, p=0.0004). Conversely, the
proportion of finally classified non—severe cases increased by 6.27% after

the COVID-19 outbreak(£=6.27, p<.0001).

Community-level factors considered in this study included health
behaviors, healthcare utilization, safety awareness, and population
composition by city, county, and district. Some community-level variables
were significantly associated with changes in ED utilization patterns.
Notably, a higher number of major cancer patients per 1,000 population

In a community was associated with a 1.47% decrease 1in initially
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classified non-severe cases(8=-1.47, p<.0001), a 0.39% decrease in patients
discharged home(s=-0.39, p=0.0150), and a 0.16% increase in mortality

rates in the ED(5=0.16, p=0.0019).

In conclusion, the COVID-19 outbreak was significantly associated
with changes in ED severity levels and discharge outcomes. Some
community-level factors also showed significant associations with these

changes.

In conclusion, the study found significant associations between the
COVID-19 outbreak and the severity and discharge outcomes of ED
visits in healthcare facilities, as well as significant associations between
some community—level variables and changes in the severity and
discharge outcomes of ED visits. The observed under-triage, revealed
through discrepancies between initial and final severity -classifications,
suggests 1nefficient use of emergency medical resources and potentially
critical outcomes in emergency care. Further research is needed to
identify the causes of under—triage, and community-level variables should

be analyzed as independent factors in future studies.

Keywords: COVID-19, emergency department, severity levels, mortality,

proportion, community-level
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