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(Marasovi¢ Sudnjara et al. 2024, Araiza—-Garaygordobil et al. 2021).
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(A-0) A= 3

B ooy e Slge] s|l=EaR, (D-F) g Wi
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AR AR A 9 ks 8
(£6.05)° 4] 202013 8.583](+£5.66), 20211 8.333](£5.10)2 AXA o2 74319

o AR (20199 tiE] 20204, 20199 oiH] 2021), A3 = 123] vl U

s Ade ol 20199 H

i

H—é“.:

o] 9= B3 =9 A4 (Wilcoxon signed-rank test)S AAJstal, v vz
A3t 1F LFE EAsH7 3 Ed=ZY HABonferroni correction, 4 a

=0.0042)& AL&stdvt. 1 A3, AA ghakte] o W Sl 20199 thH] 2020
Wit 2021 REFOA BEAH R §o8A A tH(p<0.0001, F4).

AghrdE A9EY SEF7A A S A e o] & AV MY e
Aok, A4 skape] A9 20194 11.183] (£7.72)14 20200 6.053](+5.79), 2021\
5.943](£5.79) = oF 47% #Astlow, F Hlu BYF B2y By S S A
o2 93k 2ol 7} A ATHp<0.001). COPD A} Al 20191 10.053] (£7.04) 0l
A 20201 5.143](£6.46), 2021 4.953](£6.24)2 °F 51% FA4s3lal, AR
Fro] 8k th(p<0.001) .

HhE L A" A 99 v ASroA e Aduid o dFE o] dEHA
b, 28t skate] Azb o WHE 314 20199 8.403](£5.38) 04 2021 8,293
axnew, AR fFoskA FUtk(p = 0.611). F
3R 20199 9.573)(£6.22)014] 2021 9.233](£5.37) %, FAZ 3= 2019
W 7.433](£4.78)014 2021\ 7.043](+5.17) & ZAsR oy, gy B4y 3 =

=+
N
(o))
N/
fu
—
w
=
o
B~
QL
Fl[‘
?JL

AXoz FoatA LUtz p = 0.251, p = 0.254). AAHoZE= Al 77+
e 9 o]go] 6.0% Ao Y, T G2 HAILER Aot 538 &5
Al Sapto| A e o] & HAVE 7Y FEEHA vERd v AddA 1918 vk

(D)

ol M= AR kAR o] dRo]l FA AT (LHY).
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[3E 4] AxH ¢ o]§ Ws)
1% A3 F4 9 HE 35 £ D
20194 2020\ 20214 2020_ vs 2019 2021_ vs 2019
p-value p-value
A 8.86+6.05 8.58+5.66  8.33%5.10 <0.001 <0.001
¥t 8.40%+5.38 8.56+5.54 8.29+4.63 0.113 0.611
i 9.57+6.22 9.43+5.15 9.23+£5.37 0.265 0.251¢
HAAZE  7.43£4.78  7.11£5.05  7.04+5.17 0.698 0.254 1
2 11.18%£7.72 6.05%+5.79 5.94+5.79 <0.001 <0.001
COPD 10.05+7.04 5.14+6.46 4.95+6.24 <0.001 <0.001
* Wilcoxon signed-rank testo] Bonferroni X AA(EA a=0.0042)S % &3 p-value
THA Holl= p<0.05% 21 Bonferroni B4 ¥ o4 WA X3
= Z4 : Bonferroni B4 Fox BAZHORE /23 (p < 0.0042)

Ik

21
18
15
12
9 = N | ‘

1 15
5 1

Il

3
0

A4 2EY "wd "@ds: 1y COPD

487
=201949 =20204 =20214
(O 4] AgtdE A7 Hot Qe W+ 14 §8H2019-20219).
gfs JdrE Y, of2ute EREAS BASHL

Q0|3 7142 oln|sic),



o

(2019 ©i¥] 2021)

o
T

4.3 Post-COVID 9= &3}
Ade A

< B wH um o7 m_w oW X Noop = o o m% o ﬂ HM Y
o Hr T OX B £ = - _ 0 _
Mo ) S I T B o o b T
= Ao oo e ~ K o ] T ms o —
K ﬂ joR L ~ 3% m
,I,Vl 0 ﬁi ZTL Wi - ;om ﬂ>M0 HO _ ‘U| Qw,o .Hl ‘WFL @
oo MR L BBy M o = x Ao
oW om oo & . om o O
AR o o 2w du - 2 o T = W oy T ok 4
R B N - T E oy X
Es o T T s om o w O - S TR
oo, g b ) + = B L o —
& op > o W o Mo = ~ o do o ©
, T om o TR B o= e X o
>, X = o S oop ] — T N o O g
SRR B 29 g Mm B N oo o N S
2T s g s r L w S g g g g
S T ST Lm0 8 Eo4E D B T o
55 0
ER = 50 4_1“L X ¢ P W - Cl _a;m T ZM_ B
w2 P W EN LWk, o T 3D o ()
E %) ~ [ = > B -
O T I A~ = T - N AR
iy 2 =0 o R N Ir Ay = I 9 A_U v Q N
o w oo ol ur o TGS N L X o, D do
U oo om (=TS S~ I M O
<5 M Noogr o T W T = = o ¢ °
,HD v o#n N 0 T - - jariy X s ‘Ul = F.
® B e 5 N O . B3 v i =
s = - ,* or S olm o z.e S o & -
oy 9 - T R = 0 o= M 2 = o< 9
O N . T T o
Moo= wr M S % 2R %7 M | mE oy 2T
2 — Ld oy Loy = ooy AR = = g B o b
3 N S WS e N 8RR oo 2
o wm TCE MR oS 7 R iu_ g &7 wm —
) 0 n - o)) —_
m. oW ko ¥ L . w o S o & = %I .. A
Y s o NF g ER e ogw oy Loy S
A TSR - S T T TR I
P W oy o5 . ® o X ®m = _ ¢ T B
OB R [N T T g < T T - e,
N o lome 9 o ) ~n iy N R IERE] .
A B R T4 T ow S g
n WE T o D E T O® oy o T S w® nT o B HoOo
= TH T " T oM T kB 2R ~ °F g T %o
R - P E B o B
TN DT OB oM oK R 'O ORE T oo o @ oW S

)
)

1.011-1.169,

SHA)

SHA|

<]

_g]
9

o

-

o

1.017-1.154, p=0.017).
b
CI:
7}

P
T

95%

3l

=
HOLT’__—

B

Fol7h s A
o] 2|

%9 (aRR=1.086,

0.001).
- 3'] -

ZFdAE T )2
A2 ]

SHA

S

S
EA

o

i

Al = 9kth(aRR=1.083, 95% CI:

S

o]
A7R3
7t

R

o

i

1.050-1.224, p

I~
T

AF2

3l

=]
-

=
.

1=

A
[}

ol

0.024).

2
(aRR=1.134, 95% CI:
Hop o 9

s e wE 85
_g]

p



(aRR=1.093, 95% CI: 1.046-1.143, p<0.001).

FAAE WA HEFAR o] o BE 057 folehsl 2 ATHaRR=1.078, 95%
Cl: 1.011-1.150, p=0.022). W, M, AE RS2 FA o¥), &5 W,
FRA A7 AH 5L ol MR G5 BEAHR Fo3 AN HolX ek}

(p>0.05).
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[3£ 5] 219 A% o) Wt 3l Wstol| digh Sold dntstagAs &4 4
.
i) HF aRR 95 % CI p-value
. 2019 A (ref) - - -
b 2021 0.943  0.925 - 0.961 < 0.001
o H(ref) - - -
o 1.009 0.950 - 1.072 0.773
1ZE 7 Rk(ref) - - -
g FE & ol 1.086 1.013 - 1.164 0.02
A= 1.023  0.960 - 1.090  0.486
40 o (ref) - - -
P 50 o 0.972 0.888 - 1.063  0.532
A5
60 o 1.004  0.917 - 1.098  0.933
70 Al o)A 1.016 0.923 - 1.118  0.748
Ql, AALEZF(ref) - - -
@, ArE= 1.048  0.981 - 1.121  0.165
25 &9 Q3, 9= 1.051  0.990 - 1.116 0.104
W, 395 1.056  0.994 - 1.123 0.08
B, HurE= 1.083 1.014 - 1.156  0.017
olg E;((j]_ %—53 Zﬂ@'_ﬁl_‘g 7}?}1}(ref) - - -
8759 Fa4 1.134 1.050 - 1,225 0.001
o] 1 ol gl (ref) - - -
ol oS 1.086 1.011 - 1.167  0.024
- EA(ref) - - -
AT A TE 1.093  1.047 - 1.140 < 0.001
A% ofn Hﬁjjt(%ﬂ(ref) - - -
A v EA 0.975 0.935 - 1.017 0.237
2 (ref) - - -
3-8 ZdE AAl/ L&A 0.982 0.915 - 1.055 0.628
484 0.959  0.913 - 1.007 0.091
ZL8(ref) - - -
FoH A% JE(ES e 1.034  0.974 - 1.096 0.273
HE 1.015  0.965 - 1.067  0.566
§ _ AA v FA(ref) - - -
4 A EA BED) 4 1.078 1.010 - 1.150 0.024
A8 <t whA (ref) - - -
413 mwk 0.975 0.921 - 1.031 0.366
S5 =" < v Y2 -43 0.952  0.905 - 1.001 0.055
2 -33) 0.938 0.877 - 1.004  0.067
T4.3] o] A 0.989  0.919 - 1.065 0.776
*aRR: Adjusted Rate Ratio.
*FHE EAE p<0.05 04 FAHLZ Folgs ofuE
#*8: S0t GEE(w ey Ad+%)
xFHE M WS £, AR, &5 8, 95 24 78, Fo) §F, AF A9,
T oy, ug dH, T8 A% dE, & e 7 e 1



T
kT
Jfu
ic\:;
)
N
o
X
o
it
ofy
il
riet

A 22 s Al A
= 03,6159, SHVIA A3 fxe F 1HeR sews ATdssien, o

bolg watabAl vl

offt
ol
i)
it
Ho
ofk
nE
fo
&
)
ofo
E
Wi

EAFoR Fo3 o, W, &7 AT (n=173) = AdY] o] F
g o]&o] oF 56.0% =
e el o] HA] IS T F UM

AdaA a9y ASdeMe omae FEAH(aRR=1.152,  95%  CI:
1.066-1.246, p<0.001)9} && AFAH(aRR=1.092, 95% CI: 1.045-1.142, p<0.001)9l
Al e o]go] A YERRTh. W FFEol =S4H Y o fo] fAhdte AT ol
AHHJ (L aRR=0.921, 95% CI: 0.860-0.987, p=0.020, = o]} aRR=0.941,
95% CI: 0.894-0.993, p=0.027). &5 FTdAT HAAS5FTQO)T JAAL5FQL)
of maf] <l o]&o] FoldA Ao (aRR=0.913, 95% CI: 0.854-0.976, p=0.007),
Ul A5 E9dAM e SAASRE fod Aol jllH.
STEF7IA Agol M= o do]l gAET o o]&o] wWekil(aRR=1.59, 95% CI:
-2

1.13-2.23, p=0.008), &+ AFAte] 9 ol&x F7lehe AFS HIAT SAH
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aRR 95 % CI p-value aRR 95 % CI p-value

2019 A (ref) - - - - - -

j

A 2021 0.970 0.953-0.990 0.003 0.440 0.378-0.512 <0.001

g H(ref) - - - - - -
° o 0.990 0.931-1.053 0.756 1.590 1.130-2.230 0.008

1% "7k (ref) - - - - - -
g FE gZ o] 0.941 0.894-0.993 0.027 0.979 0.690-1.410 0.904
A= 0.921 0.860-0.987 0.020 0.926 0.560-1.560 0.795

Q1, FALEZ(ref) - - - - - -
@2, Ax5% 0.975 0.920-1.033 0.397 1.22 0.870-1.720 0.238
25 19 Q3, 9= 0.959 0.909-1.011 0.122 1.224 0.875-1.714 0.238
M, 9= 0.964 0.905-1.027 0.260 1.265 0.910-1.760 0.164
5, A1A2E5%  0.913 0.854-0.976 0.007 0.889 0.660-1.200 0.517

og wg gy CoET HAA D) - i - . ] .
olgFol £Fx  1.152 1.066-1.246 <0.001 1.039 0.733-1.472 0.831

Yol o1 ol gl (ref) - - - - _ Z
Aol 5 o o
ol 9le 1.075 0.997-1.159 0.062 1.267 0.863-1.861 0.228
= EA](ref) - - - - - -
A5 A9 e
&= 1.092 1.045-1.142 <0.001 1.281 0.996-1.647 0.054
A% ofb W) $-2} 5 A (ref) - - - - - -
- vl -2} v]EA 0.956 0.917-0.997 0.035 1.077 0.807-1.438 0.613
T2 (ref) - - - - - -
-8 A AA] /L83 0.972 0.925-1.022 0.249 0.751 0.478-1.179 0.206
382 0.972 0.930-1.017 0.435 0.472 0.199-1.126 0.092
=04 A7 =5 (ref) - - - - - -
a w 1.027 0.974-1.086 0.393 1.330 0.910-1.960 0.142
HE 1.014 0.965-1.067 0.604 1.310 0.940-1.830 0.119
5ol e A 7 H]_%Od(ref) - - - - - -
& 1.069 1.002-1.144 0.058 1.067 0.770-1.510 0.702
A3 <F vhA(ref) - - - - - -
413 vt 0.975 0.921-1.031 0.388 0.963 0.680-1.410 0.834
SF e g2 43 0.958 0.910-1.011 0.106 0.782 0.510-1.210 0.234
F2 -33 0.924 0.860-0.993 0.029 1.350 0.930-1.970 0.114
F4 3] o)A 0.989 0.912-1.132 0.672 0.792 0.480-1.310 0.340
#AEAA 19e ey 5|4 Al 5 st T8 IAES A9,
*aRR: Adjusted Rate Ratio ]
7 A= p<0.05 oA BEAXHOE {oEgs ounE
#18: So]d GEE(agHy Herz)
+ZHE Al WS FE, dEd, &5 5, 98 BY §8, F 5, AT AY
AE ofi . ug Ad, ST A% A", 59 A, SF iE 3



4.4 ol FFo 2 Z2}H19 AF 98 o8 w3

Aol el Wk mEuho Aol sld) o olge] WAL FFL YA
wwsts) g8, A4 A9e Fehlw Pl TRl HATS AT

(adjusted Rate Ratio, aRR)E AF&3s}g ).

Hl7go ol Jetoll A= W] o] o o]&o] 5.4% FAste] FAACR FoT
Ha7F F915 A H(aRR=0.946, 95% CI: 0.927-0.965, p<0.001). ol Heto]A =
9lef o]&o] 7.9% 74 (aRR=0.921, 95% CI: 0.859-0.987, p=0.020)3}o], F Ht =
oAl Hee] o] ol om o]go] $FE = Aol YERTHGEE 7).

HgolQl  HetelA= 5w e  FHAH(aRR=1.154, 95% CI: 1.061-1.255,
p=0.001)¢} & 715 2F(aRR=1.091, 95% CI: 1.044-1.140, p<0.001)olA 2| o]-&o]
FoJshAl otk e, W FFEol HSFF Y o] 8ol st Aol AN
™ (12Z; aRR=0.924, 95% CI: 0.875-0.977, p=0.021, thZ o]A4}; aRR=0.946, 95% CI:
0.897-0.995, p=0.041), F¥4 074 Fei7t W8 21 A -9-(aRR=1.055, 95% CI:
1.001-1.112, p=0.046)9} @A FA=H(aRR=1.075, 95% CI: 1.002-1.154, p=0.044)%
ol ool FolatA F7tatltt.

Aolol FRel At TE eutt 25 FFEd W g 0§ Aol7t FHs
A veptt. 25 fEo Age nge

| =555 Ay ol&o] FoatA Hadte
™, $9%5(Q3, aRR=0.826, 95% CI: 0.707-0.965, p=0.017)3} &$15(Q4, aRR=0.769,
95% CI: 0.637-0.929, p=0.006), H1A5Z(Q5, aRR=0.741, 95% CI: 0.579-0.949,
p=0.017) .2 Ye} HALS5FQL) o] FostAl 42 o o] &S5 Bt &
AFALe] e o] & Tk AFE HYoY TAHCR FoshA FUn
(aRR=1.133, 95% CI: 0.988-1.299, p=0.084), YA QR1Eo % 2]t zfo]7} &
A=A ekoket.
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[ 7] Z2Y19 A3 o W 354 Wste] gk Sold dnkstaEAngal 4
A3} Fofl friol mE sl B4
ol H] 7ol 21
2= e (n=456) (n=3,354)
aRR 95 % CI p-value aRR 95 % CI p-value
o 2019 A (ref) - - - - - -
v 2021 0.921 0.859-0.987 0.02 0.946 0.927-0.965 <0.001
i) — — _ _ _ _
A F(ref)
o 1.085 0.928-1.270 0.306 1.003 0.939-1.070 0.938
3% vvk(ref) - - - - - -
s FE gE o)l 0.899 0.754-1.073 0.233 0.946 0.897-0.995 0.041
A= 0.96 0.705-1.308 0.796 0.924 0.875-0.977 0.021
Ql, FAAES5Z(ref) - - - - - -
@2, AL5F 0.895 0.700-1.145 0.277 1.005 0.946-1.068 0.848
25 &9 Q3, T9% 0.826 0.707-0.965 0.017 1.005 0.952-1.061 0.847
W, 9= 0.769 0.637-0.929 0.006 1.016 0.951-1.086 0.642
Q5, HiAx2E5Z  0.741 0.579-0.949 0.017 0.955 0.892-1.023 0.627
3 ) o)} — — — - - -
o ug 48 274823 7FY A (ref)
deFo 32 1.069 0.901-1.269 0.445 1.154 1.061-1.255 0.001
~ S A (ref) - - - - - -
AT A9 s
& 1.133 0.988-1.299 0.084 1.091 1.044-1.140 <0.001
= — — — — — —
A% o Wl $-2} 5 A (ref)
v -2} vl A 0.956 0.846-1.080 0.467 0.969 0.914-1.028 0.149
2] (ref) - - - - - -
-8 A A /D &=) 0.954 0.826-1.103 0.526 0.964 0.913-1.017 0.149
8= 1.098 0.759-1.587 0.621 0.965 0.892-1.044 0.347
; , ZS(ref) - - - - - -
=3
Zofg)ﬁ A% L 874 0.652-1.172 0.367 1.055 1.001-1.112 0.046
HE 912 0.703-1.183 0.488 1.022 0.976-1.070 0.361
& el — — _ - - -
o1 A & A Hl_HO&(ref)
eS| 1.117 0.916-1.362 0.272 1.075 1.002-1.154 0.044
3] QF Wi (ref) - - - - - -
413 vt 1.149 0.939-1.407 0.178 0.963 0.914-1.014 0.195
ST W= 942 -4 3 0.928 0.767-1.124 0.442 0.962 0.914-1.013 0.128
F2 -33 0.877 0.692-1.112 0.280 0.948 0.877-1.024 0.129
T4 3] o] 0.819 0.648-1.036 0.097 1.016 0.912-1.132 0.672
*aRR: Adjusted Rate Ratio. ] )
e‘a‘e =R = p<0 050lA EAHoZ Holets on g,
#18: Sold GEE(ashy AJatx)
A *é‘?é, AN F5=, AdY, 25 £, 7 B F 59, AF AY,
AZ ofi ug Ae, S8 A% A, 59 A, SF R ¥3)



5. 1z

B ATE 2019-2021 =oAL 27] AR E F&ote] v s wizkd
H(ACSC) #HAte] el o]§ ®WslEs AT, 2019 i) 2021 AzF o W
ee e 5.7% AAElen, AduA u9dE v Asdre 3.0 i
(aRR=0.970)°ll 2H o, S F71A Aol A= 56.0% =
gt ol@A o] FAFATH. Ho At vl R} e o] 8 FaFo] ¢ %
3(aRR=0.921 vs. 0.946), 2J8Fo] 5
Av &% Frtete Ade] #HFHUL.

A

o213t Ay A AAHoz Bwuyd WAy Al7|e o o]& A AT} FALS

5 ZolA, @39 ACSC A8 F HAAL BT o & ANH PAole
= ReA o) ok Bed s1Ee] ATE FRE AN Basdeqs @y

P

71l oe) wEo] oF 42% At B uE i (Moynihan et al. 2021), = A
B 7H EA el 20200 A el 1w ATt G5A ] 15.4% 74
g o m Ut tH(I=r R aArs A 2023). oo Hlu g wf - Agtel A gld
A ACSC HApel A e o]l & A F2 FuF R AR, TFVIA gkl
Ao e o] go] 56% HHd H2 FARU19 o] F FTFV] AFhe] o|F o]go] A3}
A= vE mrke] AT Aatel fAkeAl slAdE g Add (AR 9 2021,
Sim et al. 2023, Yamaguchi et al. 2022, Hong et al. 2024).

ol o] & A AU AFw 54 wet HolaA vebwt. 8%, W T
= A7) A B ASE 38 5 Al=F SFo] o of HAE dF A4S
7hsAd ol glom (Hong & Jung 2024), A ©E2 AALD AFoA=
wol gk Al7]el 13] Adrt Srbekal Gy ghAke] A8 4

ox

A

Z3s A7t B vk Yrh(Sim et al. 2023). ¥ 357 A3 gd ¢
H, AFS A AR F7], vpaa #FE Soz <l Ayt owv|d R AAVF B4
A2 74 ok HErt Eo)E%E VM E #

==
A 1# e ¢ Ao(EE R AAI AFY 2023, Yamaguchi et al. 2022, Tsai & Yang
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ABSTRACT

Outpatient Care Utilization Among Patients with Chronic
Ambulatory Care Sensitive Conditions Before and After the
COVID-19 Pandemic in South Korea

Kim, Jee
Department of Pharmaceutical Medicine and Regulatory Sciences
The Graduate School

Yonsei University

The COVID-19 pandemic has had a significant impact on healthcare systems
wor ldwide, disrupting the continuity of outpatient care for patients with
chronic diseases. This study utilized data from the 2019-2021 Korea Health
Panel (KHP) to quantitatively analyze changes in healthcare utilization among
patients with ambulatory-care-sensitive conditions (ACSCs) before and during
the pandemic, focusing on disease type and disability status. We conducted a
longitudinal analysis of 3,810 adults aged 40 and older who had at least one
outpatient visit in 2019 for hypertension, diabetes, angina, asthma, or chronic
obstructive pulmonary disease (COPD) and responded to the panel survey for all
three years. The annual number of outpatient visits in 2019 and 2021 was
compared using a negative binomial generalized estimating equation (GEE) model
with exchangeable correlation structure.

The analysis showed that total outpatient utilization among ACSC patients
decreased by 5.7% in 2021 compared to 2019 (aRR=0.943, p<0.001). By disease

group, cardiovascular and metabolic conditions (hypertension, diabetes, angina)

_48_



saw only a modest decrease of 3.0% (aRR=0.970), while respiratory diseases
(asthma, COPD) experienced a sharp 56.0% reduction (aRR=0.440), indicating
significant heterogeneity by condition. Patients with disabilities showed a
greater reduction than those without disabilities (aRR=0.921 vs. 0.946), while
Medical Aid beneficiaries and rural residents maintained or even increased
their outpatient visits. These findings suggest that fear of infection and
quarantine policies contributed to care avoidance, especially for respiratory
patients, whereas mitigating policies such as long-term prescriptions and
telephone consultations may have helped maintain treatment continuity for
cardiovascular patients.

In conclusion, COVID-19 negatively affected the continuity of outpatient care
for chronic disease patients, with the greatest disruptions observed among
respiratory disease patients and those with disabilities. Policy implications
include the need for separated care pathways to reduce infection risk,
expansion of long-term prescriptions and remote consultations, tailored support
for vulnerable populations, and the establishment of real-time monitoring
systems that integrate claims and infection data. Limitations include the
sample size, reliance on self-reported data, and lack of explicit policy
variables. Future research should involve linkage with administrative health

records and long-term outcome analyses.

Key words: COVID-19, ambulatory care-sensitive conditions(ACSC), outpatient

care utilisation, Korea Health Panel
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