ive

creat
commons

)

E D

O N S D

M

O M

C

XN & XHEAl-

)
)
A
5%
<+

ioll
)
10
ak

&l

O

3
<D

0%

W0 s

~U)

<3

oll

RJ 4D oo
oS
”) <+ 1

~ 2 O]

LICk:

El-

ZHE Metor

LICH.

!

MEXE ZEAIGHHOF &

— o
:_CI

t

¢}

MNERLEAlL A

K4 .
I
[
00 <
S
] =
Ww m
RC o0
= K’
0 oy
RC U
K &
S K
oF
)
J (@)
(o]

3l
ST
- .o
)
o 3 _Eu_JE
00 7 5
(@) LOr _
= 2 ol
o7 2 U

-
0 il
RM 5 O
= = %_”
S 19
JI Ay
5 80 gr
o=
[ ] [ ]

X ESLICH

tOd

HEAH0 2 Ol8Ke als 2o ol o

E

ol

I 2

Oloiotol &

S}
=

0l N2 0| =3 & 72 (Legal Code)

Disclaimer |:|._'|

lection

Co


http://creativecommons.org/licenses/by-sa/2.0/kr/legalcode
http://creativecommons.org/licenses/by-sa/2.0/kr/

CO
v
ID
~190)
=

5
7171444
5t}

.@.O

N



=

COVID—199]

AE@g ol 4

o] EEE A FAEEOE AFY

2024d 12 €

Bo

NR



ansa A /4'*) g éi? \‘

AAdEE et

20243 12 €

S

I — S




ol A A olmdZAE A7F HulF Aok EESAIE sHalEUh oAE AF7L
At 252 Ve AEVE Ha Ava geks AE B ydL
2AE FoldFUth SFAEE HUHEAE SelEthE Ak
&
q

Agle) B2 wEsintks A A4S BB sHe 2e Felhigyh SRk A% wa
Eanoleta A4Ye R 2ot
24 A7 olAlE s Ae

dojzba Q&Uth AfERE A b ZAE A4S o
[e) Z =

Sol AN Rel B2

At BE gt e ¥ meda 99Utk AS dds Qeg 7
s 3ol YT B, Folo] A% olgA Mabl WEQEA TEASUL EolAnY
AL WEHE P vobd P 9L uA BEF AP wEPE WelgHU 73 22
e AT Al ARG Aol @ R @ ¥ e 5 QoW EA&UG

A WA FPAAA wHstn A" A £ ot dlgelgz ol HolFAl o4t wH
A AERUY. @ 29 8717 Bed o mayAN ARSUS. 9849 N8 24,
Aud mrE, AAE BEYAE FAA S g2 Y2sa B PHe 7
2A FAHVh 3 FEs) L S AFUY 1 9 RE lgesha wads ojskg
AAIAE =AU, o] BEAT EHED & Jx AA HEs FAaALUS

A QAT ATE, A AFE, A7 25SE 5, 4960 A7E, AA) 56
5 RS A5 b mAE 2R N wes A7)0 el xke] mepo] A4
Aty gtk AE 7P AE RA) 239 o] el AVl § be Agew A
Sd 4 AsUh gl AT APEEE A=Y A B 2ds A4, of

& A

QU oA s AA AN, kAT AA B9 A
ge) pad Ay cded gohtd & 9l

Aol A% whz A % Qg
sAurez A oh o) FAy. $-¥7t AL ol

o] Hglguth BAE Weks A7 ZeAE @Age] AF AAsn SANFAA BAY

Utk Belwch @4 W WA Azshs A4 oyl west Aglel Agel At gt

o NE AF nE 3 1

Pk 2 werenh 2 HE 9w, AR,

=
N
2
[\
(@)
—
(@n]
L
|o
u
4z
)
9
I
L
N
—r
K
—
(@)



&l

Jil

v

o)
o
op
nE

I A&

!
el
o
al7)

o
i
o)

=)
)

3l

s
o
jzel

o

o

mo

.10

3.COVID—19 A]7]1¢] HY 7

III. d79

.. 15

.. 15

17

¢

3

o)

.17

B

4r
o

17

-
=)

Hr

.17

o

Mo

19

jan
xr
gl

.19

T
TH

B
H

K

TH
mo

e

.19

g



IvV. 23

21

wr

21

F 39 ey W Fo

s

A

2. COVID—-19

.28
.29

X
H

T
T

o7
=y
)
)
ﬁo
0
or

&

ol

3.COVID—-19 A%

o] W& COVID-199] ¢

A

3

ilf

ol

ot

o

X
el

.04

.30

ArAsel g 1

2.

37

39

... 40

.. 45

=]

=
= T

H

59



£ 2 9

12

3
750
o

X

sl
)

0

o

o

mo

25

.14
.. 18

2. COVID—-19 #1719 4

Ry
ar

.23

H

22!

.24

B
ol
s
BT
ol
A}
or
)l
e

3

0

22!

..26

.33

2

o
N
xr
i
oy
0
gl

ol

.1 J

22!



29 A

16

AFNE A A

a9 1.

.31

3
H

i)
=

o

o
&

B

.32

wiu
g

18 3. W Ao 2 98

iv



or

o

COVID—-19 A%

L

R

AR O R

oz 7|

20169%E 2022714 9

COVID-199°] $gv}&

A=

]

COVID—190] H

o

el

olo

o] 37 delHE &

2]

fal

sk 24371

1A
[e)

oM A

ol

0
G

ofpy
T
I
B
i
ﬂnﬂ

g

ojy

e

EEG AL

o

YA 2020W 2.56

&

2019d 8.9¢]

20214 25.399 €, 2022 21.099

Febl =

S

srlet.

o
COVID—19 o] B4+ 0.78%°N4 2020 —10.62%%

o

COVID—19 A]7]el] 9

FANS AE

=
=

20220 %= —9.45%=

A
-1
(o))
=

iz
)
or
&
iz
)
o|J

—_

o)

Tor

g7)%olele] W} Aol

Gl

ol

o
i

Jari
o

M

~O0

3AEA Az, COVID-19 o]

[e)
1.55%% YEFoH, o

gz

_Tot

‘mo

o2 e

6.671 ¥

7 Ase

%9

< COVID-19 o]

7150199 7

EO

)

X



b A%

ol &

e

9]

16.40%, srw¥ele] dr]=ole] S7F Al47) 8.929

2} COVID—199]

1

0

o

@ Aol
Aol 7} =1

3

[e;

=2
=

2

Ax o] Aol u
ApolE Hoy, 37

3}
=
]’

k)
pul

90
o]

COVID-19

o
o

T
=

R

ol A

.

2
of

] COVID—1929]

o)o)k

REVN
=4

o

34

S

oJv]

o

=

| dzelo)® F7b A
agge, A,

ol 71

R

]

-
R

o)

O
3 13

BEE
5

p

fu

T

o] o] o]
o <

A~
fLA

=
L

el

=N
—.:“O

bl o,

0

A=

jp

=

g2 F™el 7l

s

2 49 A% 9

ko3
F 3

63:

ofpy

w3,

2 COVID-19,

1

L

A =

3 A)

of
0

G
o

&

vi



L A&

d7HE R HeA

1.

] A7 H & EAoltH(eF

"o

N

ol
aig

!

~
4r

ol

el bet

<,

MW.O

ﬁo

&

AEE
a,

=]
=

Aol 710 (0]

489

$etebs A

2023).

2022).

KR
T

7=

A5 A=
| AAEu (2

, 2023).

A
ax

CEREAIC K

=
-

Fol7h AAEAM B

Z

A

3

=
Q)

o

==
L

s

ol

I

e gl

|

SRR

=€
=1

E]_]_—

R
fu

o A& Zlolz} <%+

, 2022).

o|J
4

-

)

AlF ol (

e

9|7} o] o] Ao}

o
o}

o

Mo
ol
i

B

%)

Mv_-o
ﬁo
o

mo
W

it

shelo] ol oIt}
FRE R

B4 =

o wufehe

2l

AAHQ Zwlo] ohet tha v A H 3l

AollM o] e W FA
H71 ol S

s
5

g, A5 el

77

o7 H#Hr}

==
5,

A o] 5o A gk (A

2016). ®Aro] thet

™

3], 2021). ©]

EE

o] AA oot (ehEted e

3

e By



of AAl =4 diu] AA IFEC] muste] F7]ARN I A KA FE
7F AHYPEA 5& Brhstr] ofH sl

old w7 oA 2020~2023d2 COVID—19 #dY] Al M Ao dAZ
o7 & HIE JHAgTH(&olE], 2024). COVID-199] #3475 WA Asnd,
vt =d 3 COVID-19 1z s 2020d 19456 20239 69 14
COVID—19 #7IeA st&Foz dadri7tA & 7xE9 df3ds Al g 7]
ZF COVID—-19 #x1a; 4= °F 3,170% % (T35 X3, APgA #& 77 839
o7, AYES °F 0.1%E 7I1SFAHEE Ul 20 AFT-19 T LFHF Y,
2023). 20209 39, A3 A AFI7F Agow AldEgow, e & 749, A5A
AYAHIZE Folakdth 20219 119 387 #A9Sd @4 dg Auxgs &
et wAA A E S s o, 20219 1292 S eu|FEo] ¥HAsaL 5
2t AlG-o] Zrolgitt. oo A ZA| FARHEE sy, 221d 297FA] WAl FHA
galo] thg-ahith ol % 6x(2022d 84Y), 7xH(2022¢ 129) WHIS FHu
5, kA GAC Hol &tk 2023 3€7 /TS AL oMo Aunpa
3 Zg F7) A=, 2023d 697 COVID-19 A7 4 RE AZdAedA HA
GAE sFxgsty dHE BE HARAES @ dAs AT (%A, 2022).

COVID—-199] #Aak2 =wl 77fclof At ofyegl WY owm 2 -H24 3o

(

il
O
o
ol

aw

2 g u (A7, 2024). 719 A WA 9 Rgunte g = 49 FAPEA
of sl A3 df-gst7] ofHRlrh
Hn AT 29 FAEe Uis I8 B FEo] AVIHAY HAEE AR oloR
(e E, 2024). 5% A9 TUME Q8 uRA B JFF o] 7helA 7]

T (Rl 2023). ol AFE= COVID-19 A2 5838 HAS sust 9

r°4'
M
%
o2
12
PN
all
r o
:?Q
@)
O
=S
W)
—
«©
jur]
=
o

Tl &) HE A HY]) Ao FAAeR AT Edds AN AFse ¥

ARl AAbEe FEE v SR E

2ul, @b enloh 2 ARugwnt obye 8l mARg WAEA, ARkt Ah &
al

A, E7IZE E4, A S o] AR HY 99 o or A%

o
o
N,
H
ol
ol
3t
)
b
>
f
oy
o
>,
2
sz_r‘
Y
o
o,
~
it
24

il



2 o)

&

-

S
Ll

."

e,

-

|

fes

3 %

ulel o

A
=,

sto] A E ATk 3 A

)

=
=

1=

A
ul

NJo
Nlo

o]

N
X
=0
T

N\
o

ny
o7

olo

W

A8,

=]

3}

, 2023). Y

o
=

I

e =8 % AEHAY. COVID-19

7}l
3 X

=

-
fs

fiu

&

o] o] o] 5 th(e] 4

1

&

-
, AEel A

1t

3

-

o B g A
e

o)zl
ol F T} w3k COVID—19 Zxte] tf

2,

-

=
7

A% 7 o]

=3

ol7t Wl 9 mely A

A7 A

i
-

)

1A
o

Eis

S

7}

=

o

QaAsA A%
t}. COVID—-19

A # ol A= A (&

°] 79 COVID-19 °]% ©%
), A A

=,
+
2028 A7HA] =

=

o

1)
&

T X

gzke] o Zolgef gt

o A=

L

32659 0 7 FF3]

—_L

=
A=y

H]

==
jLs

SelA,

2

il
ZPRS

ull$ ol Rk
S|

7F 2

=

it I
O [e]
PR AL AL

5]

COVID—-19 PCR #HAF &7t o
1% 888694, 1% 7629999, 1% 74289 9do % 714 H

3} o] it

)]

=,
o
gl

=

b}
AE 714, 2023).

Z

]

H] G-~

3

ol
1=

ko)
5}
H
OZ S
FeTEH

R

A

2| %ol
.
BER

&
7

I

=)

o),

A5 FHo) o1E Y 2020d 1€952E 20224 12€97b4 3d7re F2 A7k

s o
Ay

COVID—194]7]
AN717F At 7] o 7

243}, 9
2022).
o] ZTh(

2020 1x 53819, 2021 4% 18569, 2022 8
o}

3299, 4% 34879 o =® 713

off tf
ole], 2024).

&
=
K3

[e]

=

A



g Al e ARle] FRE TGI8, 2023). ol Bl

< COVID—-19 o]

19
o
H
o
AL}
of
o
i

. AEACE COVID-19 A7+ A4 L

Apo) &}



bo} erobu

S

el o

ol

COVID-1909]

o] Ay

et 2.

Sl

X

M

stelth. o] AT9 TAHY

A}

A, COVID-19

o

ol

o

=4, COVID—-19 A% k=

o
W

s

—_—

0

_T
rH
ﬁo
o7

or
o
%
o

&7

X
V2ol

ol

!

o] COVID—-19&%¥

ole]

2~
1l

371



0

i

A

Fd A

1.

vl g7 8 9

R

Aoz A = (A, 2003).

R

fu

AYaL Qh7lel Al Ao ddelA

T
T

o

Ay
ofpy

-

ol frud

w2 ¢kevh whebA W

o7l elefol EoprkA ¢

=

2}

<=2z}

]

-
R

[e)

file)

w9

9
A 39 wA7F WY oz

o] A5 3A A FARAre R AGEHA ek,

A
=

=4

o,

plJ

Fzolt}. of

of 7198t ==

o)
o]

, 2016).

job)

\mﬂo

ol

2 A7) wEolth(

A7F Axte] o Hoh=

o}
=)
A=

H

],

b sbA ol o (%}
of WAl

o) Z AU A 9]
72 2016). weba

I
1l

R

Ak el A%

Z.
S

HelA Al

7} 7}

.

o]‘~
koS

] Ao R 9ol ¥ o

S7elt
A oA Rt

]

=

P s e

, 2022). vlg o]

=7
L

©

Eigd

=
1

S

2l
o]

A

Alrt

=

=

s

A7k

d

d

fs3

2023). Yo7t H]

=
o

Arglel A
A

(71

o7t Agdct ey 9l rg

% Y

S|
Al

i

oy
)

oy



)

Fol AL 9915

S

Hell oA
A A5 50%~100% B WHolAd 1-/FEHARY

En
= =

. ey

&

HAAMH A24% A 3

ki

= 97HA

5Wdo] =
o] A

At

HALE52 50%7HA aLfE A

o Eri]le] A

]ﬂ_

]

of AbgElojof Bt

%

B

2021).

}

9101

100%

513
=

7HA A7}
el A A

=
-

£19] o]fF=Z, COVID—19 Al7] ¥ AR a4

i3

s

Z COVID—19¢° %

8
T

2l

o 7

S|
4l

T A

vja] 7R 92 olo of
COVID—19 7]3t Eot &ARAE AlA/Z]/

A WA=

I3
pul

)

<

[e)
o4

ost7] olgrhs ol

s}

=
a=

3 79

olgo] g ost

[e)
py

of e AR APYA = A4

Aol A 2t

COVID—-19 &z}
FAtt

bl

S

o= Qa5 W g 7)o

e

L
s

il

g7

gk

3] A9 gl

2003). &

SEEICEESES

SR8

How

7

£8599 COVID-19

ICREES

olty. COVID—19 #Axz el #d

a4

4 AR

o

Bo
ﬁo

4] olejo] A

!

Aol malA HaBsE S Qe
AFEAANGTo] 1 oolfrolth. 2020~2022W ¢l W el



=
R

3k
=

74

B

{= S A2 R )
9

fis
—_L

i=1

<
=

&

x| £

Rl

o] 5 EA)

of A

=

2 AR

&

oo COVID—190] ¥

e

e
=
3, =8

9

F ek

=

[oi3

37 )

S

o)

=

3}

Jolwo] A
A 719

=
=

o] o]
o)

o]

A

=

R

R

o]
2

a2 A

71407 o
3

[e;

1

iE

1215 8o 710

A
o} of

3} of 4

271

L]
fu

A AL

S|
A

T

o

)
%

¢

ol

™

34 <]

S

ole] COVID—197} #o)

St

o

[e)

i

| Al7lele

30

A

7}3

=

o

lo] olg < ow

-
i1

=] L

°
gl

el o

—

0

o
)
B
oV
o

a
N

X

M
r

L
fu

o]

St

°

g7]<=0]

L

fu

14

o

b 913
AU~ AT

o

37}

=

A5

t} (o] 23k, 2024).

1

°
gl

Fo]of

9]

ol

o
%

el

)

o

mo

ole]

L

fu

Al Gz E DA

Al
=

B
‘m.o
T

—_—

o

o

JvNO

ofpy
o

—~
fite)

o
ol

A it

[¢)

=

R

elof Bsf

8T

1=
of

o v

Ry

&

o 1 oM R o] dFelA F=

1

fs

o dF& X

1t

go] NdEE e

H 2

i3
o}

13} o

-
Ry

[e)

ToME FEEEH



Bl

o]
5

L

R

o]}

&

x|
=

171 3t 94 o A

3]

12

o7

H3lv 1y 2

1

et (H 55, 2022).

27F A3 FRH] &0
(U3 5, 2019).
Ao A BaE g}

3lo

=]

—_—

o
o

o

o Wl

9

<]

)

=
L.

o] u}

29 2022).

[e)

R

3L

SH

S

[e]

i

ol A

Zol A}t (o], 2017).

|

o

= W

A

d

o|J
Pl

3’
)
o
R

o)
o

i

T

p==
o

bt

4 AlAol
[e)

=

E

= Ao (A

1

R

S
17] ofel it

ol B Ag

o

°©

PN
T7
ATE
she}

=
=

Al

o] W& xto]E Bth 1 oA Fused

Aol EAF G B
Aol M 5y

=

AE AT 2 B2 ATt
=

oy
-
3}

) 2k

1
o)
=

°
pal

% A8
W&, gl

1
a6
_]

7

Aow epi el

|

A
Ry
o

X

I

\u}
e 71709 dolEE AgSta Yol 37

AR RS vt

LG
Qe oY MAEES AR doly

lasso 29

KN
=



1‘9/] Al
Eﬂ ol ylz
- 07__‘7‘:1’

o]‘:]', Lq.al_}\_] tg
B a] 2%
1 A% dolEu vlAF4
A A

3.CO
VID-19 )\]7]94 e A
S|

RS

=

3 16% = y
\,w [ o 1ml —_—
T B xr \;lo o] XH
KH Oﬁ o < 1 -
T P w%amﬂ%;@g
o A ™ 5 4 » T o % LA SR
_q#ﬂ1gﬂ1ﬁ@ ﬂz_1Lt
AR DS R LczvEec.
N T o T g =
o] X° go N HM_ S o N p o o1_e @) 11@ )
mwﬂ oo g = A ; ® B2 ST
. 0 O
?%?ﬂ@%m%ﬂbmﬁomﬁ.ﬁ 2
m o 3 N S i o o N
Cow T 5 4 O g4 2% ST E
o oo BX Moo G A @u.? R
mgmgHﬂawggdaqiqu%
_ el N
wloﬂﬂ%ﬂw%w A
(R 2o 0 o N gl oon ol ) ) s o
go W M_w| < T Fo ﬂ_ﬁﬁy ! = 50 MT Fol o W % W
i or mr a7 1; ) ot &o ol ,i s To o o ] g
EAS o i xR Mo T oy
A S X W ° M R NI ﬁ_ o
= N - %x o T T N o S
K = oAt g 5 No o - o <
3o oy = K owe X w o N o X
o ol blo < o A4 HW Bo ,ml _ ,Dl e ~ m_. ol
™ o X0 X ey A_W s o ‘@o i 9
%mwymﬁ,iaﬂ mﬂ»og mm%
— —_ <% T -
%)x%?%gumam’%ummﬁ.%&
-~ 8% %_ﬂﬁﬂﬂ@ R B
o 3 > i oo LS o <o AR
B B = — G N o] ul - S~
= - ¢ op Ao o H B d X moaﬂrﬁax ol
= B o M g o) " = o ]
B3 A= — £ ~, - T <A fo
9}av}o . SR I N
L m ~ o o < 5 o ~ T ey o
Y EATJ%}O%EL}J.%
[l a AF R < X X
mAJLf% 2= #l}mou.@
= B o w o N Mo o . =
S T e Z ™ Lfﬂu@iﬁo o
Tl o T Q_. _— _— T
mﬁ%;mf;évmﬁf_jﬁ%
H B e ME ‘i|_- Mo oo T o) W R T ML o
VX Ho m B oo U] =) C ° 5 r,dﬂr
a _z__v i 1Or Jl | \lﬁ <
oA oE o~ o B
~ o
X

-10 -

33l

g2l

C
OVID-19 A]7]¢]



SEIeE RS 18y ol

2l

X

7}

A%,

T-oll A

3)

ddel o

<]

= qlAtolth. webd COVID-19 A7) 3

PN
T

14

s

ofpy
700

Muﬂo

aze)
or

&+

—

0

of
Ul
0
M.O

G

T
T

-11 -



a7 23

1. 34594 B 49AT
a7 e

=
A72

w7

A W) Eo]

TFEZF A

ZFAE

=

€]

3l

9|

H]

el

Sk

=1

H] o
s

ze
wir
"

Ak

=

)

o

(2019)

o

o)
o
o
ol

1o

e

1]

°

2

A

L

w2 ARk o) 8t

—‘H §]7ﬂ /\334'7]— —?—_’Ff:;l-7]_r)

3]

H]

(2022)

e

o
70°
B

&
o
-

3
.

7}

=

A 3

=1

Y Ao

1l A
=

omu, COVID—19

3N

AN

- 2018-2020 9 o871 WR F:40] A&How

7}

=

<]

jaze)

A 9

=
=

S EEEEE

xr
i

o

X0

AF

EERIEED

st

o]

&

ZF
=

=

w2

(2022)

oE

G

3

oF

oy
=

R

i

G

w0

oy
To°
go
.

0

T
or

e

fused lasso

=

i

2 EleolH

2

- 2013-2015d 21 7} kg

Fused lasso 37 23 7]4l9]

ol
)

o]

of

!

o
or
e
o
7o
ol

(2018)

e

el
To°
5o
oF
ojn
s

A=)

-12 -




A7 A%

4 B APAT AD)
AT g

72

mm

o

ol

2} H1

Al A

)

A7—

!

&

o

=

e

R

i

k]
o

Hol #8&

P
T

(2012)

)
Ire

ofp
o]

]
o

ol

)

ﬂ
22|

=
pzel

L3
O
)

el

o

s

o

SEER

T

o

& A3

ole]

(2017)

k)
™

24 A

il
o7

A=
3
T
‘m.o

T
™

ki
N

-13 -




A7 A%

a7 W8

A72

¥ 2.COVID-19A17]19 ¥Y HY #FH APAF

o
nMO
or

&+
o

ol

Ao s

ko3
T

- COVID—19 #

wn

o
o

H

B
o

0

SiH
X

el
100

‘WO

jee)
or

&

- COVID—190] #

(2023)

wa} COVID—1929

CEER)

AL

o

(2024)

]

A
=

2]

P
T

A

.

1)

<

fol chz s Lief

- COVID—-19 717+ <9 H

%

)

A4 2l — COVID-19 3

—_

)
ofr

(2022)

o] AIxta] o

)

o
\WO
Ho

sk, &

A g

o

ol

]

o

L

L

dyHow

5,

o

A8 LA A

el

Fotd,

TA7E o

i

o] COVID—

<

<F
o
d

xr
H
]

zel

X
or

A
ok

[

%!

A §-

- 14 -

(2024)




III. 9+IH

1. 47 A=

o] A9 AT AREE StHHEIAAFYX S (KHIDD oAl FAIgE 20161W~2022
BN

AR E FEHAE. TA g W9

o] 9 Bt ALHAT ol 13079 Yol Btk wFF T BE B4
2 AR A FFEFPIAANA TEH AT FEALAL FPIANA HE

FHdor 49 AeE AdedtH(Z® D). olel 6719 o] FrrH o

ht
)
£

- 15 -



ot= 2 4L A S 8 (KHIDI)
SAEESAl HOIH
M FYE R B £ A M (2016 H~2022'H)

% 3797 &2

1307 & & X2 :
> 2016Hd~20224 7t
174 H0|2t e +E2fEl 8¢

A 4

24971 HE -
77HE HIO|H 7t 25 EX

671 &M< -
> 2016H~20224 7t

A o | i )
SHZ2 U522 4

a9 1. 793 A 33

-16 -



A
AJr

o|J

il

oF
&
o
o|J
or

4
!

Hr

o]
ol
,mo
Ton

o

ol

=

Tor

)

a9

), HlFEA( )2 &

o
o

oA

A X

2,000

Foglow 10% ®9k, 10% ©] 20% 7

3|

(91", HAUE) ] &7 A9

i
all

o

o)
Mo

%

A

-

2agich Wy

2 7

©

/Bl—

o 20% o)A 30% m|wk 30% ©)

2022

-17 -



4
)

3. Ao AMG#

*

W&

i

4
B

*100(%)

i
or

i
o)
or

e
T

3

A3 (201611~20229)

U
B!

0.2016~20194

COVID

2.2021d 3.20229

1. 20204

eyl
Mo

4+
]

Uiy

L AF8EA 1

o’

)

N

Mo

i

0

wjr

G

T

4+

2.500—1,00074

1. 200—4997H

0.19971 =]k

4. 2,00071 o]%

3.1,000—1,99971

4+

~

Ho

2.20% °l’%

1. 10%°]7

o
Ho

0.10% wl%t

30% w]RE

20% w%k

3.30% o’

-18 -



4, F2Xv

X
g

B
i

=K

g
o

W

s
@

Q)
or
m
Q)

1o

oF
oy

H

1o

H

wj
i
H

el
N

o
o
!
Mo

fite)

o

&)

Fltk. COVID-19

0 s]

3

Z}
4

20161~2019¢ =

©
R

o] Wt

jany

N
"I
Hr
=
=K

nhy

or

o

I tiH] 2020W9~2022Y H o] xtolE A 9

= A

=24 1

S
=

oF

I
-

Aolo] weha 7ol

o
&

AR A
=

o} Fol b

EA S 2o

iy
o

il
B

bl o,

s

=

Q)
=

o] HrE 21 A

Aoz AFsgon, &

=
=

sk A7]

COVID—-190°] ¢

o

(Mixed Linear Model, MLM) < 43 3}3ith.

1 el Amel we

0
o

o

)

—_—

o

COVID—-19=

A

H7HH (linear

20161~2019d 3 2020d~2022d&

Eay =1
T=

7tk

=z
A

1 201997b4 = 0, 202093 E = 1

BE

ol &

spline) 7]

i

o} 7Hg] W4 (COVID)

Ao A, interrupted time

Fot ek

3]

glatazt

A 3hE

SRIEEl

%

9/]

o]
2]

o
&
o

ha

X

-19 -



series Ao I3t 2d
COVID—-199 &#7F H

235 mue] Ao o)

= COVIDS HeY EA 7+ napers xdEshy]

2
ME ofgsl ekAA HAT F ol Aol ¢

s

E
=

o

i
kd

2dl 1 - AA el gig COVID-199] a3 &

o

ij =Bot+ P Y+ By COVID + B~ TH+ By X+ Bs - H T

FBs - WY Ay AEY B E+w(CF A AHE + e,
2d 2 -COVID—-19 9% Bd 549¥ Aol =<l
ij =Po+ b1 ?—JEt + By - COVID, + B3 - 6%§+ﬁ4'x/g+ﬁs -G
+Bs - COVID, - =¥ + B, - COVID, - X/ </ + Bg - COVID, - & H F &}
By Y T+ Pro- I HE+u(FEHE HH AT + €
7k 2dle R 4.4.2(R Core Team, 2023, Vienna, Austria) 2 'Ime4’ #7]A (1.1-

35.5 M7 & ALgstel THAUG. BAH o4 BALS p0.058 NFEoR &%
o},

- 20 -



IvV. 2 3

AT o Bd T F 243709 el AAHAeH, AFFEHAdS 407
(16.5%), &L 20370 (83.5%) At} 24 AL FE
o] 10370 (42.4%), BIFEA Aol 14071 (57.6%)F o, A= J8H,
=ad, stwyel, AW, 55RQl, ARSI le] ZhzE 10471 (42.8%), 5870
(23.9%), 5670 (23%), 19 (7.8%), 40 (1.7%), 274(0.8%) %o = wWorth WA
of mel EF3AE wli= 2004 wlwke] 2071(8.2%), 2007 o] 50014 v vt
o] 13871(56.8%), 500%7¢ ©12¢ 1,000 wwke] 6871(28%), 1,000 2,000
W wdko] 1470 (5.8%), 2000187 ol7dol 37H(1.2%) itk A oA 4 tiy] #A|
HES H]&L 10% vwo] 14770 (60.5%), 10% ©17% 20% wwro] 2471(9.9%), 20%
o] 30% wlwro] 2770 (11.1%), 30% ©]A+o] 457)(18.5%) ATH(E 4).

r
>
o
o,
~
r o
r_)&
of

2. COVID—-19 A% ¥Hd F9A4 W3t Fo]

COVID-19 A5 Wee] sojge] 2 Wsprh s glnh. ¢4 8] 95e]
S AT EE, COVID-19 old 717kl 2016 delA 2019 dA7A] Ht o]
1

19

19
il
Mo

e

T2%NA 0.78% % FAsHAth. 53], o2k Al COVID—19 A7] A )
2020 el —10.62%% wAs] ostHEN o, o]F 2022 Holx —9.45%% & F
= FASATHGED).

AEEEEAY] Ae 2020 d H GETY g5oloEC] 0.66%% o, 2022

ol 1.68%% Ui 3HAE R Wi, FHHA A

2022 9 —11.64%% Z sEAE FAEAH AGEE

kol ojg e ojgolo)E Wt duEgt FEE W
g

A9 —-7.88%K}F F H] 77 S AE Hlow, 2022 delx S

M

gR

2020 d —-12.84%,

o
o
FEAD MFEY g

rlr

A& 2020 @ —14.34% =

=21 -



Welol —13.80%, vlF=H Mol —6.25%%F At Ad¥e FAskY AHF

ATk wbE, 98w 2020d —1.12%, 20229 0.05%% ¥lwd P F2&
A8t COVID—-19 ¢ F4& & Avd Zo=® vepgrh. Ayl suy
A5, 247 2022 -0.09%9F —0.33%% FAMSE 8 Bt

W 5 7Iee® v, ¥ 7 200 W vwkel e 2020 d -21.31%,
2022 9 —13.91%% & #HAE 7|53 ¥4, 1,00
0.19%, 2022d —0.27%= ™%
HREH, A5 v&o] & HAdYdF= COVID-19
A Fol A or stk Ao vlg&o] 30% ol Wde 2020 9 —2.02%,
2022 —1.21%= HFAQA FE& A8

COVID—-19 100 W74 & 1f=mAAdwrls A4 A d7leoloddd w3 9

S "R AA B Vo ®, H dr]olol> 2016 W 8.55 ¢ A 2019 |

8.99 o=z nwd ¢rgAo|gl ot} COVID—19 o] AlZHE 2020 Weoll= 2.56 ¢ ¢
o7 F7retglth o]F 2021 Well= 25399 ¢, 2022 W= 21.099 Yo 3E

He FHZE AFEEH o] 2020 W 14.06 ¢ el 2021 @ 39.29 9 ¥,
20229 37.339 oz A&HQ FEAE By, FTRPAL 2020 0.299 ¥
o 2021 22.65 9 €,2022d 17.89% oz Huoz e FFor 35
Atk Ao 214
W 32.24 9 dor F FO] FUHE VIS5 v, vlgEd ¥ 2020 A 2.45 o

6

doll wvlel W 3HAE

HEE F2d o] 20204 2.79 HelA 20

oA 2021 16.
RAY(E 6).

H
o
12
o
[\
)
NG
N\
rt
—
0o
oo
©
12
o
o
i

&
bt

4

-22 -



A
T BEETE T
N %* N %* N
A4
FE 21 52.5 82 40.4 103
v = 19 475 121 59.6 140
AHIH
=3 11 27.5 47 23.2 58
AbS A Bl S <l 1 2.5 5 2 6
DN 2 5 102 50.2 104
A Q) 1 2.5 18 8.9 19
sl 25 62.5 31 15.3 56
g St
200v] 3t - - 20 9.9 20
200014 5007 vt - - 138 68 138
500°]% 1,000 7t 24 60 44 21.7 68
1,0000]% 2,000w] =k 13 32.5 1 0.5 14
200004 3 7.5 - - 3
Az gt
10% w5t - - 147 724 147
10%°17¢ 20% 7]t 1 2.5 23 11.3 24
20%°17d 30%w| vt 7 17.5 20 9.9 27
30%°1% 32 80 13 6.4 45
A 40 - 203 - 243

“unweighted percentage; T 20224 7|+
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bl

o] & (%)

2016 2017 2018 2019 2020 2021 2022

mean sd mean sd mean sd mean @ sd mean sd mean sd mean sd

243 172 85 073 8.77 0.65 9.22 078 897 -10.62 27.78 —6.29 23.69 —-9.45 32.24

40 4.18 591 4.35 5.67 3.92 5.16 4.33 523 0.66 6.36 2.84 598 1.68 5.9

203 1.24 885 0.01 9.1 0.01 9.7 0.08 9.38 —-12.84 29.78 —8.08 25.41 —11.64 34.77

103 1.19 9.63 0 9.48 -0.84 10.85 —0.15 10.37 —14.34 37.13 —=7.27 2838 —13.8 44.39

140 2.12 7.58 1.26 8.2 1.75 7.66 147 7.75 —-7.88 17.72 —-556 19.62 —-6.25 18.42

58 —6.61 9.84 —8.35 10.02 —8.28 12.08 —8.57 10.88 —39.64 44.57 —29.52 31.63 —38.6 47.38
6 —2.13 5.65 —3.23 3.29 —-2.29 3.98 —-2.39 4.02 -7.81 6.37 —5.62 4.01 -—-7.22 7.48
104 4.94 5.37 3.61 546 391 5.5 4.3 521 -1.12 7.36 098 18.25 0.05 22.89
19 1.4 525 097 553 1.1 5.03 1.63 4.59 -359 496 0.21 536 —-0.09 5.98

56 491 685 511 6.6 4.02 631 398 6.68 —-09 7.14 2.01 6.66 -0.33 8.16

(A<)
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254
(@)
(2
k
i3
lo
b
I
N
lo
f

o9& (%) (A%)

2016 2017 2018 2019 2020 2021 2022
25 N
mean sd mean sd mean sd mean sd mean sd mean sd mean sd

e s

200 m] ¥k 20 —-1.19 9.04 -3.49 10.75 —4.51 14.39 —3.82 12.05 —21.31 42.65 —-13.4 24.38 —-13.91 26.79
200 1% 500 =] vt 138 1 8.43 —-0.21 8.85 0.28 9.1 0.16 9.12 -12.69 29.04 -8.42 278 -12.64 39.1
500 ©]%¢ 1,000 =]t 68 3.83 861 3.33 7.96 244 787 279 7.85 =59 21.12 -1.84 145 —4.18 18.28
1,000 ©]% 2,000 w] 1k 14 271 6.79 3.11 5.26 284 451 3.79 471 -0.19 6.16 1.23 6.21 -0.27 6.57
2000 ©]%& 3 1.85 5.64 1.8 5.68 1.77 4.18 046 256 0.02 278 3.61 2.77 473 2.25

¥ HE

10% =)=k 147 1.32 8.21 -0.31 9.03 0.03 9.59 0.15 9.19 -13.08 30.43 -8.19 26.67 —11.28 37.35
10%°17%% 20%w| %t 24 -0.19 7.02 -0.35 5.87 —-0.71 6.32 —-0.35 6.61 —14.03 28.45 —10.68 23.23 —17.29 29.62
20%°17%¢ 30%m%t 27 2.19 10.04 2.85 9.13 1.38 11.07 1.12 11.59 —8.54 27.36 —-3.39 21.4 —6.27 2442
30%°1% 45 377 9.03 341 84 299 781 3.24 7.19 -2.02 14.2 0.54 992 -1.21 1246
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AR RS T0F AR A F7eld (Y 9/100 ¥7)
2016 2017 2018 2019 2020 2021 2022

N
sd sd  mean sd  mean sd mean sd  mean sd mean  sd
243 14.17 14.94 7.87 14.28 8.9 16.64 2.56 17.11 25.39 80.87 21.09 48.47
40 19.35 20.78 17.88 19.09 21.06 22.31 14.06 23.4 39.29 36.34 37.33 24.86
203 12.26 1243 5.9 12.25 6.51 14.17 0.29 14.62 22.65 86.8 17.89 51.31
103 15.44 16.56 7.84 15.29 10.04 19 2.7 20.65 37.93 121.2 32.24 70.24
140 13.09 13.67 7.89 13.55 8.06 14.68 2.45 14.02 16.16 20.11 12.89 17.61
58 11 10.33 2.76 10.11 1.83 9.79 1.15 17.91 53.71 157.48 8.43 19.26
6 11.27 14.06 0.37 8.79 0.81 9.46 —-1.27 11.88 4.22 9.41 5.93 20.29
104 10.57 109 6.53 11.12 8.92 139 0.99 13.76 14.19 23.92 30.85 67.9
19 10.97 10.65 7.59 10.49 8.29 11.02 -0.56 8.24 8.17 12.11 12.75 15.39
56 19.29 20.22 16.55 20.07 17.26 24.05 8.4 22.79 24.96 26.68 20.56 28.4
A%)



6. A=Y 1FFIANEEHF 2 A VIl (¢ €/100 83 (AH)
2016 2017 2018 2019 2020 2021 2022
25 N

mean sd mean sd mean sd mean sd mean sd mean sd mean  sd
e s
200 m] ¥k 20 4.81 11.55 1.95 11.12 3.53 13.35 2.24 20.38 —4.72 16.93 15.34 29.83 2.09 17.01
200 1% 500 =] vt 138 4.99 9.31 3.35 10.19 5.16 10.11 5.46 10.93 0.76 14.01 17.23 24.97 23.37 60.2
500 ©]%¢ 1,000 =]t 68 155 17.73 15.1 17.86 13.06 18.38 16.03 21 6.5 19.66 41.04 145.17 18.28 25.54
1,000 ©]% 2,000 w1k 14 12.65 19.43 15.07 18.71 12.53 15.28 15.96 20.45 6.74 23.75 39.25 50.83 30.47 23.58
2000 o7& 3 20.2 33.71 16.87 42.03 22.15 32.77 16.98 21.46 24.67 22.26 48.02 35.35 63.09 18.22
¥ HE
10% =)=k 147 5.44 887 331 9.35 49 981 5.38 11.7 0.06 13.27 17.75 25.8 19.86 50.15
10%°17%% 20%w %t 24 6.74 1435 4.34 135 4.59 1533 5.75 18.15 0.16 20.65 11.52 23.95 16 80.66
20%°17% 30%m%t 27 1438 17.3 17.84 16.43 12.97 16.03 155 23.94 5.65 21.46 253 2464 17.44 29.92
30%°1% 45 16.17 21.09 15.94 21.91 16.27 20.11 18.13 19.94 10.13 21.03 57.78 178.12 30.03 23.2
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ABSTRACT

Impact of COVID-19 on Profitability of General Hospitals in Korea

JunYoung Park

Department of Medical Devices Industry
The Graduate School, Yonsei University

(Directed by Professor Sang Kyu Lee)

This study analyzes public hospital accounting data from 2016 to 2022 to examine the impact of
COVID-19 on hospital management. Specifically, it investigates changes in the medical operating
margin and net profit before reserve fund for essential business during the pre- and post-COVID-19
periods and compares the pandemic's impact based on hospital characteristics. The dataset comprises
accounting information from 243 hospitals provided by the Korea Health Industry Development
Institute. The dependent variables are the medical operating margin and net profit before reserve
fund for essential business, while independent variables include hospital type, ownership type, and
location. Data analysis was conducted using R software, employing univariate analysis and a mixed
linear model to assess statistical significance.

The findings reveal contrasting trends: the medical operating margin decreased during COVID-
19, while net profit before reserve fund for essential business increased. The average medical

operating margin dropped sharply from 0.78% before COVID-19 to -10.62% in 2020, with a
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continued decline to -9.45% in 2022. Conversely, net profit before reserve fund for essential
business per 100 beds declined from 890 million KRW in 2019 to 256 million KRW in 2020 but
rebounded to 2.539 billion KRW in 2021 and 2.109 billion KRW in 2022. Visualization revealed
significant differences in these trends based on hospital ownership type and location. Private and
university hospitals exhibited relatively stable growth in both metrics, whereas public hospitals
experienced the steepest declines. Regionally, non-metropolitan hospitals showed smaller
reductions in the medical operating margin compared to metropolitan hospitals, with some
experiencing increases in net profit before reserve fund for essential business.

The mixed linear model analysis demonstrated a statistically significant decrease in the medical
operating margin during the COVID-19 period, with a coefficient of -1.54% (95% CI: [-2.86, -0.23]).
Conversely, the increase in net profit before reserve fund for essential business was significant, with
a coefficient of 666.62 million KRW (95% ClI: [336.48, 996.75]). Analysis by hospital ownership
type revealed a significant increase in the medical operating margin for private hospitals (16.40%;
95% ClI: [12.80, 20.00]) and net profit for university hospitals (892.14 million KRW; 95% CI: [747.1,
1709.58 millon KRW]). Regional analysis indicated a significant difference in the medical operating
margin between metropolitan and non-metropolitan hospitals, although there was no significant
regional difference in net profit.

This study quantitatively highlights the differential impact of COVID-19 on hospitals based on
ownership type. These findings are expected to serve as foundational data for future policy

development aimed at ensuring the sustainability of hospital management.

Key words: COVID-19, Hospital Accounting, Longitudinal Accounting Analysis
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