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M. |79

L 2354 Md<s 88 & 4dH d+ 24

|-'El
re
=
5
k
ot

ML 17 437t ZHARAE A=A EEA & T2 YA
THAIRAE A3 A dFAe] oFE Frx Aok o3 IJAAA(reverse
causality)S eislA] &=thd, A7 stz g HAe #AsiseE
A B g AAAES AD F Ae 7P oA A7 AA= S}
F(randomized controlled trials, RCD)o| A7, #ZAAF} 23 A5 & &8sl & o
TAME E7Med A7 AAdlet. wEld B dAFeE S4AFY A%
(quasi-experiment)& 7}g3ta AFE AAFTO=ZN A AAH W@ ke o

SERE R EEEE

}=A 7]]%‘:2: Aed 9;113}. ol H{RAFAL /AL HEr 8%

= & SoA Al 7HA Ao

2 o] RoFth AA, AAFAL Ao s Ao s A -9o|thSmith, 2005 Gertler

dsAgoly FH4 S Ml

5} FA3 v At F WA, A=42E 6 AEAH

AL = o3t o] 9JtHGarcia-Gomez, 2013; Wagstaff, 2007). A A, AR}=

AL 7H 7499 R SHoly Aol T A FASE AHoste= A
$-o]ti(Mohanan, 2013; Wagstaff, 2007).

ABF4E Z8 IW A7 T dFE A4S s5HEEL

=
(F5S, 2020, A7, 2019D), PLL5 APow Hojdh AL AACHF

[
for

o
L
ol
v
l

T2,
2019; ¥A43, 2018), F MIde EF A& A= AATHEH S, 2019b). 1
R AR IUoll A AAFFA thek EA AUl A AL fle AoE A
"} oo B A old AYATE Fxdto FFHES FHCE & AF4
M-S =AUk, =2 oA 74A o mH] Feo] & 4l F5EAHYE, AF4
g HERAE, 37 dXEEH AR S 2AH 0 R POt 1
uh, o ARAE HEAAS, 37 dAFAS] A A& ARG =, 18 S
SHE = V] AT QAR FAoZ s & g Qe WA, ATFHs WA
< B3 vluTH EHZSE% T, ARFAS A2 IFEHATY wash-out

5 - X
- 13 - A =1



period® BFHoE HgFozH oo HHFGOL ot ATl WAL AT

F e Vg weED,

o2 F A9 AT AAE vlafde] gle ARR-ARE AA, AFE-ARE H]
T2 v AA, AFF HE b 532 v A, G AAG A, FdE A A,
g AA, AFHT A o2 F72E T AtHCook, Campbell, Day, 1979; Joffe
& Rosenbaum, 1999). & A7-2] (&4 DolA= AAFATANAY Azl 7449
welgs motstr] flste, o AAE AAI(
design), & AAT(AZTAE 72 7/ITEES BFS 7FPoA A% 54 A5
HAFARE oA | SAHsE A4S FIsAT B DA AFHs A
< 53 HALH dz2Te FAH3A olE 1ty 5AAE R A T 97
o] ¥A3(2018)7 Fadlon and Nielsen(2015)¢] QTS Faste], A2 A4=4
I olFaHEW, 1AAYN BYPS AFAoEN A7 syt JHAIREA A mA =

2

Interrupted time series comparison

- 14 - =T



2. A= 3 W A

2.1. ARA@=EA D)

B Ao 83 A8 2RIy ot FZE YIS Z o 77k
A HEdEA S F AAR RV 2 dEAReH, HE dREEe 7,027l o
7 gEo g Qe 20199(143D 71E AEE-S F 41247170l th o, 2012 7
2zl A 2T BE 18007HE F7HE vp ArHEAAS AT, ALista A
HHAATL, 2019, BARIEe A2 tjEets HdzAoln, BREE A F
25 60% vIte] HA FE ¢ 50%E A Wi AASF 7o v A

Tol Agsicta gelA Qth

X

T 7
A7), ;4 =g 2y = —5}47} AA 7o Ak JHE, ALS sl oig
4 2d3E vadoe=A &

A= FE71% thE, L A, A=W, AMREF, 9% 9 v @ AR, Jge
Agstel AFATHE Hol SAHIM, BApol thal AT oo A F EF
FUT & Yok olWT ARP] FHL M, B ATAAE TA W5E F9A
o Slo|= FgRA, MFERA, AT ARSI Aol BF JFL TR
k.

2 dA7e = EXUEe 1ARE 13apA o] AsE &St 143k AR
35, BAME HelE 5474, nxb dlolEle] A4k, HA, &5 WHaE n-1dE
712og2 FRH wet Z&sA Fokrh AA EHAdAME FA, AE A5 WAF
A EYAS 98 5AEERE AETS F4319A T, wash-out 7]7bel] 7}

T 4] FZAS WY RS A% AT FaWR W A% 1%

- 15 - &t
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3. 4 A A4

14=fol] 2 A, 4
2 S = H{skA e
=240D2 HAZ FAHIYL. 25, A EAQHso =4 EAAL 9o 2010

AN ALt A=E T FALAA A

CGE 3> AR T FALANA 13FH0] BT A7 AT 5

A= 2011 | 2012 [ 2013 | 2014 | 2015 | 2006 | _,
EX g 2= 72 8t 9t 102 | 1= | 123 | ©
M 94 89 107 87 85 87 549

A, AFFoE QI3 SHAT EAE ¢stsly] A8 AAdTE T AS AAH
oA HA 234 BZFo] 73 JHE AASATHEES, 2020, A&, 2018). 01]
Aty <GE DA 2011(T=0)0] 73FA o] LA 7H7dS B3 947179 7
2009 A(T-2) 78 2013 (T+2:)7bA] #50] 7hsstHA Al E2]3d 7HL
AZE AlZRR 2000 FE 20109 7bA] S A 0] WA EA FdE Tholt mExbrt
A2, 20163(T=0 AHFZAo] AT 877179 7%, 20143A(T-2)F¥ 20184
(T+74A] BZo] 7Fsskal 2005858 2015714 ARF5F4S 7L 7174
g HE HFokA 2 7otk

AR, AFESF NS Bo D AT ALE ATEE BT 22 T3
89 WS A4 20 A ARIAY H7F AE, 4

A AN, DAY, AZRefoh R Aol AT 259
HAHELS, AT S A A $FFE 1E, AT AdelA AEHE 0%
ul, FAN, o 5H A%, 7F7Y Folth 13 A2 ol WAL AT AR AFF
Aol WA YWAT 2007k AL HEF 2647477} Y H QYL =

Aol AR Ant7k 2597kl tsiM = F 37779 thEare] A= AT
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#obA ke ApRlE el val 27hd Aol dhe
3171 Slste] < 4>} Lo PHOE BAL AWSIPOM, A%FA WA I A

=
T 29 AL BA 7]ZH(reference) .2 A A 314t}

WA CE Y B 1AL A4FH BAT 549717RE Byos stk B
4 1-leME 95 wAERE TP B4 1204 A5 ngaRs} 3
A AFF ALAS AT DA TFSHATE B AT 28 BH F st A
BEA0] AT HAE Gl AW Aol A e § de v, ¥
4 139 BY 1404 E 454 2ATS Wb HA5/TE o] BA
Stk Au AT ALS AP BRE BANGAA ANGE #5HLS

4

e 7 PR wth MY BRO BZW A5 FFE FFRE oA
58} ARaEe] F9) 60% olshel g 7HL°lE‘r.
OS50 2 G £ B4 204 = ARSF

G ould Az AHE R TP 26 47}% A% za WA &S 7}%) 259
Aok AgAS MY A% ARE HEEAES AP ATFE A7 BHY
o B4 1M Gt ATAMY AFFH0] RAld] WA JFS A= 17
st APTF DHEHE TP BARPL, B 2204 AxS

= 3REH AFFTFE DHENE

2
>
fo
By
)
ol
N
o
1
3
=)
rlr
of
o
o
r&

d, o= Wxwo 7Hd 17434 (placebo shock)=

o]
(Fadlon and Nielsen, 2015). &3+ & A5 Ap4F Fa] Ha49
—
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/\
F
N
A4
M
£
3
X

NFEA e 4 59}
e =
A | 9w | Has | 91z | gze | as | 00
74
B4 1 AR D
1-1 va 549 X O X
1-2 va 549 X O O
1-3 va 290 X O O
1-4 va 259 X O O
B4 2 <AR2E BAT v, AFSH 0l YT
2-1 v 290 264 0
2-2 va 259 377 O O

A ol mWA

AT7HEE HABs7] A EANHOoEE AFHFA F A
Hksl o] 2l H(generalized

AP Her AXFH HERLS AR} H, o
difference-in-differences, GDD)& A}-83}%3

ARE4 23 A& 712 AT MAS 23] AATH e A
& ol AATH dETe ZhF B Vb e 35 JheR AR 54 A
ol EolaA Foldnt. B HATA MES BRI, A AFE A A
ZA(exogenous even)® AHolstual g o), B AFox ZZH o AHod A

o A% wAAR AP WEEA B FAS T BRolh WA w

AR WA AU 29, AZAE, AAFAH 2 S FFE W WE

of A3 WHF WACIRIT By) ol Zwel Ytk tlEo] AMIH A
al

59 A% AYE, 1YWY, F= 5o AW ID IFANA AFFRL 2 F ¢
o, ABFA WATH WET 1 AT BHol} ATFE EA Holst doidle
SR ED

N
i
rlr
—\|l—'
-
4
AN
Lo

(Heckman et al., 1998; Smith & Todd, 2005, @A 3, 2018). o]=xEHE& A%
gAY 249 AS J|EHoR T u(T-2), A4E4 ¥4 1d A(T-D, A%

37
Fol ART-0, WY 1 F(T+D, B4 2d FT+) AR 747 AAEH gz

- 21 - .Y



o] FAjde] Wats nlwste] AAD & JA e FHES e

Wl A4 &4 29 AT7EYES ofet Zon, By 19 ATEIFE By 2
ANA Shock; 5 AT+ Aolth
2
Vi =a;+ BX X+ Y st X Shock; X Tiy & 71 €jperenrrreeeeeeeeeeeeeeeeeeee e, D

r=20

where 1= 1,2,3,.... t = 2011, 2012, ...., 2016

1 =z 2~
v S5H
=

e TAT Ao e dx nAEHY Sk, AATA AFE UEH=
gr "z AgAES yehde, @8 S40] 43 Jiae At Ay d
7,2 MAPE B ARER)E 2r’h

GOl MERA A WE AT FEI 259 W T F A

kel WE, AzE AY oldm &3 aSH] Bl FAH Y] WHE, FAIFa]] 5o Al
Aol & WsE s&siqth vAgeE #F a9 A, MY £y A

1) 17524 2Ado] gt ¥ ¥Ast 713t s o]& A AIFoA o]F t+lofA 75 o] HWAYSHA] Lottt
steete, s 7Hte A&oIA 4540 B8 Zor 7Pgehg ofu|diti(staggered treatment
adoption).
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V. d7+23

L AF2AE Fe spe] Yk B4

Y
ol
ol
o
o
=h)

& 5497hel A AEA
< ALY W] A & 5, WFE W A <& o3 2o, At
FH ALS 7HER U] Ve 2

A A AR gE W AA b = 5
o, dRb7he] A Ao R of 3543, AAS 7} = BFHom of 13253
dolth. FEAe] B AA 7 oF 14197k, dwb 7h5t oF 19807, A4

Zhre] A of 793vtdelth vl A B AA Tt of 3907, o
1o, 7}5‘34—8— A 7h o 18%H4,
Rb 7h oF 197k, A&S 7hrel A oF 18|l Mt om Ral 59
et ZhAlA B o=A UBbEE], ol A&S shgtel His] duk shgrelAe] Al
&, HE A8 Fo] A7l Fad ddolth

b F AR Vb 258 MR &5, AUl A3 AEste W,

1, Tﬂﬂ & 9 EF bt ALS =
Ao Wt AA ThlAE oF 29 6XREo|Rl e, ARTIFE oF 49
4, XiiE Zbre o 19 1At o s Ur :

AA 7HE BEe 1891%k ol o, 7bol A 274389, A&E bl

H—t« g3extdelttt. A elA At FEshe S A B Qk 80rel, <
7bre] - oF 1Rk, A4S 7hate] A5 of 43vkdelglon, A oA JJ A
EFate wsHle A9 AA A B oF 1705, dubb H o oF 2697Hd, A4
5 7hrel A5 of elvtdelitt. WA rhgte] ARl FAWEL oF 19 23rt
2lojgl o, o1u}7}—?0ﬂ/ﬂ‘* oF 19 739, AAS7MFAE o 62009030
Fae BAAE A F sy FAvE, AVE &F 7Y Ae FEbE e, A

Al A A AAEE, BSE GA 7MY B9 REadSs ondth

4
T
N

[Re
N
N
-
I
I
(@)
rl:l
(o
R
b
oy
A\
N
oy
w
DN
©
rE
(o
o

fo e

r{o
o
23

]:!

Q

o

L
e r
[\G]
O
oH,
E
ﬂ‘ .
N
U

N
r
L -
o
By
rlo
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<E 5 958 de@4ds4a A 239 d 719
AA 7} Sl e A 257
H T a 7 ) o o 2} = 2t
ER
oo—,r Ho 549  2497.01  7788.41 | 290 3543.30 9282.265 | 259 1325.49 5451.69
(29719
g5
(The].urel) 548  1419.25  4604.89 | 289 1980.07  5516.106 | 259 793.46  3201.09
H] F8-5-=)
(TFe-urel) 549 390.65  2800.31 | 290 445.81 2729.112 | 259 328.89  2882.00
ZAEBL | sg9 1899 15712 200 191
(The] urel) . . 9 9.19 138.2848 | 259 18.77 176.11
T+
Z A} AL 549 26341.64 36287.34 | 290 40102.39 4252691 | 259 10933.85 17884.45
(GTRAT))
7} 58
7P BEAE | 549 189116 1287.17 | 290 2743.84  1228.947 | 259 936.41 308.21
(T 71¢)
A o] A 1]
2 549 80.99 336.19 | 290 114.46 450.0487 | 259 43.51 102.56
(7<)
A 151
(TS k9 549 170.58 41714 | 290 268.78 512.5387 | 259 60.64 228.83
(%—gjj?]_]j_]o” 487 12584.27 16346.42 | 272 17596.86 1943697 | 215 6242.76  7487.88
o) A~
(7%:[%&% 549 2.57 1.20 | 290 3.05 1.217544 | 259 2.035 0.93
e
ol & 549 64.54 12.71 | 290 59.79 11.98106 | 259 69.87 11.32
(2 :AD
- SR



<F 02 A454 2 2d AL 7IFo =2, AA 7h7ek 4Rt 7k, LS T
Q

T 6o
To MFY Wl Ywra S4o) acksol ok

A QA 7 B o 7 Aol WAl A 80.61%0 0, 4471 A
$ 19.49% At A sptel] HE a5 ﬂ?oﬂfﬂ% 7h A48l A<l wigol
3243%% U wokth. AA JhFe S wSeEE 2F olsh) 41.06%= 7HE
BRI, FE ol 16.79%, IE ool 27.37%, & ol 14.78%°] BT
Gut Threll s ThrETE aEel ]l A9(36.33%)7F T Bgta, A e A
25 7oA E 2E o3t BlFo] 61.39%E AAstY M w=A dElgon o
Z oS 541%°) EHAT thEog HA sk, stEFe FE ZEFE)
38, A, 284 T duE2Ed e 306%uon, n&FUL AIAA A¢
29.69%, WIBAZEANTY ALTE, FEFIE T FARIE A= 39.71%AH
7l 8 2RIV dE 2 e divbrald e 45.17%5 0, As
S ZhrelA s 14.29%0) =R ALS ThrolA 57.92%7F BIZAAIE S AT AT
= A 94 5rgnteith

SOz ATFY AEHE /1Eo] WA 7T T486%F AASHHL, vE
2 25.14%_(o. LRk 7he] Ag 71&0] 89.31%H o, A4S Tl A= 58.69%
2 Avides itk WA s sbrael o 1067%7F WAABE RSy e
Ao dehgd, ol AAHA BF AYol FF 64544 He AT W g
9 AOR BT, YubTelA Y AFE R /HTFIE 6L72%AR A
o ws) AxE AT TR WY AL BAT FSE 80.69%0 o2k

AA 7 F 7FF7F AFse AYS ALd FEH 34.06%= 7MY =
el duk el E M B HFo® 40.34%7F ALl AFstgou, A
25 7Y AS NG/ TFAE A G 7}75} W HFQl 37.45%7F A
Fatdh AA 7 Z1Ee R JFe 9.10%, & 50482 mFY ol de,
olF F MY MAE 7T JHFFAT. FUAZEE iAol HEA RS
Fet HES 37.34% A 0H, FRALERE YA AN RIARFS v EFE 1]
&2 53.55%A k. LRt VHFAAE SRIAAES JhdAelHA R ES B
7FF7E 59.31% A o, ALE JhFolAE 12.74%C EATh HA A
Z1ZEo 2 FAE 9] VI ERY JIYEQ] 66.8%0 HlE @S F£XE HolH
(OECD Health Statistics, 2017), ol EHA|3de] Fo| HAALE5F HF

f

% = ;
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2 A3E =1l

AR AP ATEF FRA AG FES B NS FLOE $UD AL
= AA 9 4517%H o, RELS 27.14%, VFE, wjg we 2769%%ch UAuk b
MAE FoA AL TS EE U FLOR $HT ASE 60.69%E 71 FS
MEe AASFE WA, ALE ATAME AR FHE AGS G 2= w0
Jmo S HFo] 4247%2 7% BT WA AT F ATFEI A7t 9
= e ¥ 67HE 17.49%5 0w, ARt 7oA = 14.83%, AAS THolA =

i

20.46% WlFoIAth. WA R A5 JholA FaH A4l U HlFo] ¢ 3

stow, Aol 7k vl FEH3 Aole e ALz Hodn.
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<& 0 HFd He@dsd 24 2d A 7S

AANT | dwbE | AXEAT
s NE 9 | Ne 9% | N %
N e
oA4| 107 1949| 23 793 84 3243
G| 442 8051|267 9207| 175 6757
HE AETE
zFolsl| 225 4106 66 2284| 159 6139
ZFzolsh| 92 1679 51 1765 41 1583
TFol4| 150 27.37| 105 3633 45 1737
gEol4| 81 1478 67 2318| 14 541
brs FE 22 ¥
Ve TR(HE, YA, YeA)| 168 306| 131 4517| 37 1429
4%, A4 | 163 2069 91 33| 72 218
MIAARET, AE T2 91 3971 68 2345 150 57.92
O O o
N Aeay
HE, JJENelE, WA, AE) | 138 2514 31 1069| 107 4131
A& | 411 7486 259 8931| 152 5869
P A AR 6%
Qe| 161 2033 111 3828| 50 1931
ole| 388 7067| 179 6L72| 209 8069
N AFA
Ng, FEA| 187 3406 117 4034| 70 27.03
SN EHN AR | 179 326 82 2828 97 3745
WR/EHAYES | 87 1585 47 1621 40 1544
FHAHARAFE| 96 1749 44 1517 52 2008
L nEr
BES 50 910 2 069 48 1853
FRAdRE M WOSE | 204 5355| 116 4000 178 6873
FAAZER VI MAEY | o5 3734|172 5931 3 1274
Neg FuH A% N
G| 152 27.69| 42 1448| 110 4247
BE| 149 27.04| 72 2483 7T 2973
Tg| 248 4517| 176 6069 72 278
e Aol
e | 453 8251| 247 8517| 206 7954
e | 96 1749| 43 1483| 53 2046
A7} frol
Mag | 198 3607 76 2621 122 471
4% 351 6393 24 T379| 137 529
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2. AREAL AL FHAe) RAME FHGL7T)

B AT 3 <FE DAAA AAG &4 &Add &
WA CE D, <E 8, E DS Fa txz o] A4FAL AL QA 7oAl
AARA ] AA FE WHFL BT 5 Yk JM £Ee FHUSE F U
AAGFEAY, FEFAY, NFEEAY, JEWE BT 20 WBSgon, of
wls FAARA 2 %

g -
b owE ZaPEAE dudt FlA AFITF DFEH] O EAE F
= 3]

=)
lo
4
o
o)
P
2
5
o
o
H
ol
i)
Y,
oy
o
L
i,
oz
o A
rt
=
=2

AMEE AP AT ASEE WY, 71 22dY, deny #3, B2
g % %), B GRAACIT FEEH A5, 7T AL, ATbafolR, AFA
A, A oA B)el Aol WE WHE TFATE AL oA T Ad

Lo

SHAIZ Azl AAISHA] EdT

E De ARFAL A AA HTE UHeR 95 nHEHe TR
4 Asolth. AFEAL AL AA AFoIAY FH
A, , L FtERe] A9 A%EFA 2d A oulstel 247 312%,
5.3%, 26.3%, 0.1% 2Hashe 2 FAROR fovlsAE et
A%%A 24 Ao oS W, A4%4 29 T FRAL 8%t Pa FEEA
oF 20% Z7F WA 7 Bl 3% 5%7F Z7hstd ot of

AN BEARAOE 903 3= ot

(

rr

o
H
%)
I~
R
iy
b~
aY
A
[
p

lo

73.3% S7FetRA o™ (p < 0.05), A&7tE ¥l& 22.2%7F F7bstdvkp < 0.05). 45

A 2d F AFoAME, 1354 T 2d del ws FEFAdo] 831% F7HEHA
thp < 0.05). o] & Azl FHoz e A9 A4S 2d A AHAA A4
5 7ol sgR A el 793.46REd0ll V], AT A 1d Folle S8 FA ol
581849 Z71SHAT ABFA 2d Fole 659.36u9 Z7behelch
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G AFFAL AL WA sbrelAe SR R as)

GERIT)
D ) 3 4)
255 TR H) 2555 steu

(Z19 3 (Z183h (Zw) (213

A=A -0.172 -0.186 -0.088 -0.047 -0.063 -0.073 0.0389 0.0347
%
(0.144) (0.196) (0.133) (0.174) (0.103) (0.138) (0.0562) (0.0814)

g 7&%;‘7—3. -0.123 -0.312 0.0099 -0.053 -0.196 -0.263 -0.0021 -0.0075
o] «—
ST (0.175) (0.210) (0.168) (0.199) (0.124) (0.158) (0.0540) (0.0788)

e 0.102 -0.0742 0.242 0.166 0.0361 -0.057 0.0898 0.0742
0.209) (0.26D (0.194) (0.247) (0.139) (0.184) (0.0755) (0.105)

A4 0.130 -0.0814 0.324 0.199 -0.064 -0.184 0.0596 0.0419
<
N (0.227) (0.284) (0.206) (0.259) (0.140) (0.178) (0.0724) (0.106)

s 24337 -1.013 1877 0815 0577 4144 01847  -1.421
(0.258) (3.440) (0.228) (3.166) (0.162) (2.179) (0.0578) (0.906)

A= O O O O O O O O

s e

7]‘?‘/7]‘?'"[‘ X 0] X 0] X O X O

H=A] F 2745 2150 2741 2149 2745 2150 2745 2150

R2 0.014 0.073 0.009 0.072 0.012 0.039 0.007 0.030

F D Z35 Qo FX= A FFAA TR A 5mFEA

Z 2) * p <005 * p <001 *** p < 0.001

T 3 BANMTEE 7T AT AE S WA, 7 2EFH, J5ERY £3,
HEAES o7 F), B SFaJA0MTF #53 &5, 7t FAKY, AVFAEFA R,
AFAE, 2 o] HH] & )9 AlZte] w2 Wt TEEHJOY Azl =

AN RA ke
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U}?ﬂi}_

GORIT)

D @) [€)) [@))
FH= =85 H] =g 5 7=
(EZLEHE&) (EsE)) (EisE)) (23
(ref. 27354 FA 23 #)
27354 1@ A -0.352 -0.147 -0.0726 0.0368
(0.288) (0.264) (0.160) (0.114)
A7&4A g3 9= -0.575 -0.365 -0.258 -0.0106
(0.312) (0.296) (0.200) (0.118)
ARE4 14 &= -0.391 -0.275 0.0390 -0.0497
(0.388) (0.366) (0.219) (0.143)
A7XE4 29 & -0.351 -0.200 -0.0995 0.0305
(0.437) (0.413) (0.247) (0.160)
il -8.659 -8.522 4.475 -5.075%**
(6.478) (6.162) (3.819) (1.506)
A=A ay O @) O O
VIV EFE A ST O 0] O O
H=H] F 1222 1222 1222 1222
R2 0.117 0.102 0.069 0.051
F D Z35 oo FXE= e FRAA THEE AA TFex
= 9) * p <005 ** p < 0.0l *** p < 0.001
F3) SARFZE 7FEFY AT AF R WK dHE, FE 229, J551y §3
NS R T, BA dFA0MTF #58 &5, VT FAAE ATFAE R R,
AFA A, A o] duHE )¢ ARt W& W3t £FFHJ oY AAREA =

AA A ke
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A% AL ARS ATAML ARA F2 W

GORIT)

Rl

D @) [€)) [@))
=5 o8 H| 5§53 7t=8l
(2wsh (Z21¥sh (Z21ws3h (Z¥sh
(ref. A4<4 T4 2d )
A7=4 1@ A 0.142 0.0973 0.0459 0.0342
(0.203) (0.183) (0.183) (0.0838)
AATA d3) A= 0.277 0.381 -0.0338 -0.0447
(0.262) (0.250) (0.213) (0.0587)
A7&F4A 194 = 0.521 0.733* 0.133 0.222*
(0.323) (0.312) (0.254) (0.102)
ARE4 23 & 0.618 0.831* 0.0591 0.0447
(0.368) (0.323) (0.25D) 0.0777)
s 8.876* 9.367* 0.230 -0.727
(4.215) (4.550) (2.446) (0.980)
A=A EH @) 0) O O
ZV 7V A B @) 0) O O
= F 1045 1044 1045 1045
R2 0.115 0.104 0.087 0.081
F D 235 ¢ FXE= MU FFAA FH3T AA g2
Z2) * p <005 ** p<0.0l, *** p < 0.001
F 3 SAUFEE T AT AE s WK H 8RRy F9,

WA AR F), FA dFJOMT 53 &

‘0
L TFE FAAL, AT Ao,

AFAA, AY oldn§ )] ARt wE Wyt TgE oY AdEl=

A A &4

UE
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A3 AFda A 23

w
o
ofy
2
e
ined
x
ol
o
i

i)
i
N
N
N
N
2
>
ol
el

duk Jhe AR5 bl dE A3 2}2]
of HETe PASAT G APl ANEARFAL AL ATAE B4H
AP dzzldel Ads WY AF M5B Aol 10>, WFE W4
o A% <E 1D Ytk AL5F FreM e AN EARFAL AL 77
= &9 Wy

5 <
BHE 7HH)3 dizrodAe] AFds A A Wssl Aol o
S <F 120, BFY W5 A <F 130 YERith d458 Mg t-test
A3, ‘?-ﬂ—zr?'%‘ W= chi-square A3 Z234Z2 AASAY. Faz ojy o] &3
= 2d A AAoA e 7t ™, A, usTE, TH 2E9H, A&
BE, AFAY, RENYFE, rafdie dEY 7 753 THAHEAE
Y

AR, AZE AFNAl Sk HIE, AR AFNA AEH=

ri
O

of
)

AZ, 7HY Folo, <F 10, <GE 1D, <F 125, <& 1P = wjH ol &85 ¥
T o= FEHEeR] FRA, A, vEs A, 7tEY AR A AA ST

1
9 (34%) %%%iﬁ, IV F A5, M 153

=H], 7h b A9, (BFE) 7
e, RARE, Artafo]FolA Eﬁlﬂgi
g o] (ALK F57A, 7}? %—ﬁ}

:\0 -lN S
X
ey

EAAOZ 9oud ztol= AlgbAth z}7}5\_ o HoA EAZORE Fougt 2o
7F s SAEAT, wiA A3 vlaste] AFolAIRE Zpolrt FolEES AU
T AU

)—l
%
rlo
R
P~

< s JhelAe] WY A% AnE Wl
WA A AN ES dxEe (@58 APF 99, (BFY) ArF 4, e
ol BAHCR folm@ Hol7t AT Ly WA o) F, (A%F)

i 57 2
ATE G4, (BFF) AT AE, ASFE, BIRIAAY FARE Aolrt
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GE 10> AubT A%E WS A AF nEgEE 24 20 1) @)
EE B
H A X o = A X o =+
0 S 0 S t-test 0 S 0 S t-test

215 290 3543.296 | 1545 4454818  -911522 | 200 3543296 388 3520414 22.883

CERP 289  1980.071| 1541 2550781 | -570.710% | 289  1980.071 387  2122.875|  -142.804
[e)

gy 290 445809 | 1545  345.764 100.045 290 445809 388 360.08 85.729

sheul 290 1919 | 1545 43.61 2442|290 1919 | 388 62408 ~43.218

L 290 4010239 | 1545  33455.81| 6646.58*** | 200 4010239 | 388  38923.03 1179.36
)7

#53) 290 2743841 1545  2946.86 | -203.019%* | 200  2743841| 388  2856.559 |  -112.718

ey 290 114.463 1545 64.506 |  49.867** | 200 114463 388  106.873 7.591

LT 2% 268.78 | 1545  400.165 | -131385%** | 290 268.78 | 388 305.569 ~36.789

=] 272 17506.86 | 1455  15917.98 1678.88 272 17506.86 | 388  17127.9 468.967

g 290 3.045| 1545 3.187 0.142% | 290 3045 388 2.987 0.058

b py 290 59.786 | 1545 50.558 | 9.228%%% | 290 59.786 | 388 58.131 1.655*

" p <005 7 p <001, " p<0.001
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GE 1D Qube W ds A A% Mnded 2 2d )
] ) A oj] 2] &
W AR Z gz .2 ARNZ CE 2
EIR= % v % (p-value) | ¥ % CIR % (p-value)
=PT 23 793 200 12.94 23 7.93 29 747
2313 *
& A 267 9207 | 1345 87.06| 7498 267 9207 | 359 9253 00489
2Zo)3} 66 2284 226 14.68 66 22.84 85 2191
. ZZ o] 51 17.65 204 13 51 17.65 73 1881
WHTE e 105  36.33 628 do.7g | 007 105 36.33 146 3763 04373
= o] 4 67  2318| 482 313 67 2318 84 2165
oy ATZZ(FE, YA, V&) 131 4517 919  59.48 131 45.17 193 49.74
T2 Tz Apojelat 91 3138|423 2738 |y e 91 3138 121 3L19|  gar
= A2 FTFTLE, k9 ' '
£ (R R 68  23.45 203 13.14 68  23.45 74 19.07
) &, 7EHo] &, WA, A 31 10.69 309 20 31 1069 2 1082
Ak ’ Kekk
AEdH & 250 89.31  1.236 go | 140 250 8931 346  891g| 00032
e, e 117 4034 | 643 4162 117 40.34 141 36.34
B A 7 S AT TH A 82 2828 | 441 29 82 288 125 32.22
>3 o T (o=
AFAS e | ) 47 1621 238 154 02 47 1621 60 1546 6707
BEAG AR A FE 44 1517 223 14.43 44 1517 62 15.98
BEET 2 0.69 11 071 2 069 1 02
SHAZEY 719, REY
SR 7, M 172 5931 | 1125 7282 172 5931 234 60.31
2725 EIP 76 2621 551 35.66 . 7% 2621 74 1907 .
) P 214 7379 | 994 6434 | 7072 214 7379 314 8093 6331
" <005, p < 00L ™ p < 0001
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GE 1D A%E AT 958 W 04 A% MnEdEE A 2d 1) (o)
EE B
B A A = A X o =
n B n B t-test 0 S 0 S t-test
255 259 1325.493 855  1032.925 | 292568 250 1325493 260 912,012 413.481
CERP 259 793.46 854  579.272 14188 250 79346 259  544.153 249,307
EE 259 328.889 855 212241 116649 259  328.8895| 260  171.1901 157.699
= 259 18.765 855 55.61 -36.845 | 250 18765 | 260  49.439 -30.673
L 259 10933.85 855 122948 |  1360.948 | 250  10933.85| 260  13654.64|  -2720.796
)7
Z535} 259 936.411 855 921256 15156 | 259 936411 260  940.156 -3.744
s
ad A 0 260 412 13.906
2iiFly 59 43.505 855 39.075 143|259 43.505 57. 13,
LT s 60.637 855 71.867 1123|259 60.637| 260  43.626 17.01
=] 215  6242.761 683 650833  -265.569 215  6242.761| 260  6226.898 15.863
g 259 2.035 855 1.943 0.092| 259 2.035| 260 1.985 0.05
AT 259 69.869 855 65513 4.355%%% | 250 69.869 260  68.312 1.557
*p <005 " p <001, "™ p <0001
s
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GE 1P ALS b FR A A AT Nn@REA 2 2d 1)
3 e
e A AL S x2 A AT Q=T x2
Gl % LI % (p-value) | wix % LIRS % (p-value)
o3 84 3243| 433  50.64 84 3243 89 3423
A *kk
°= 44 175 6757 422 49.36 | 2> 175 6757 111 estr| OO
EX SE! 159 6139 533 6234 159 6139 150  57.69
o oz FZo|s} 41 1583 111 12.98 41  15.83 48  18.46
AT Fo) 4 51737 156 1825 O 45 1737 4 a7ee | OO
o Z o]y 14 541 55 643 14 541 16 615
ey YFZRCIE, YA, L&) 37 1429|166 1942 37 1429 43 1654
T2 187, AFLA 72 218| 216 2526 geme| 72 218| 69 2654 gsos
= ALGEE ZFEZ, =9 ' '
o AR e 150 57.92| 473 55.32 150 57.92| 148 56.92
: nlE, ZJENlE, WA, AE) | 107 4131|534 6246 107 4131 122 46.92
b , ek
e e 152 5869 521 3754 | 09T 152 5869 138 5308 OO0
A, =4 70 2703 262 3064 70 2703 80 3077
A 7 G A 7 5 97 3745| 284 3322 97 3745 81 3115
= o T [SI=]
ATAE oI 0 1544 127 1485 U0 g 54 o ue 257
B A ARAFE 52 2008 182 21.29 52 2008 61 2346
BEES 48 1853 168 19.65 48 1853 47 1808
e s G 178 68.73| 517 6047 | sgeues| 178 68.73| 179 6885 (o063
ST 33 1274 170 19.88 33 1274 34 1308
A7 o 4 122 471 439 5135 122 471 103 39.62
" ey 137 529 a6 4865 P 137 s29| 157 eo3s 2
Tp <005, 7 p < 001, p < 0.001
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<E 14 AAF20] it 742 Z7HAIRA el mAl= 9%

(Sh9:=k2D)

@) (2) €)) 4)
ZHx =g H 55 74 7FEHl
(22w (E:Ltﬂ 3h (271938 (213
o[F2FE FAHXDID estimator)
(ref. A7Z24 FA 2d %)
A543 1d A 0.418 0.445 -0.110 0.168
(0.410) (0.370) (0.266) (0.168)
17454 daf A= 0.124 0.380 -0.473 0.0042
0.412) 0.377) (0.319) (0.153)
A3F4 149 & 0.369 0.480 -0.0902 -0.109
(0.409) (0.402) (0.266) (0.160)
A543 23 & 0.132 0.341 -0.140 0.0888
(0.406) 0.412) (0.296) (0.150)
et -10.61* -9.223 3.877 -1.941
(5.108) (4.942) (2.925) (1.476)
SRR O 0] 0] 0]
V7Y A & O O O O
54 3126 3125 3126 3126
R2 0.090 0.073 0.047 0.024
F D 235 o] A= MY FEAA - Fd 2FE3
Z 9) * p < 0.05 ** p < 0.01, *** p < 0.001
F 3 BAMGERE AT QT ASSHY WskaY, 78 22y, 9y 43
WAAT AR B, A GFRACH FEH 25, AT FAL, ArhafelR,
AFA S, A4 Olﬁﬂ‘ﬂl% )8 AZte] W& WL 2}EHASY AR Fol=
A ASFA] 23
- 38 - ] 2-1



Yo =AY E 150 w2W A
ApolAe) o] FAE FAAE U AHFe G WYL HATL AEE TFFA

g A gl o, o
2ol W R0l 1% o /AT A454 1d F 31%7h o Z71ergoh

=
ARE4 23 Fole 1454 2d A AAH divl, ol vls) 24540 24

A AxEF 7h7e BEHA F Aol o 1325.49%HA0lW HE TAT ),
A%EA A 24 F ABFA0 BAD AATelAE Dol va] FAfAo] of
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S Aol AARAG WA

GORIT)

€)) @) (€) @
FRA =E A H| 5§53 7FEHl
(22w (E:Ltﬂ ) (213 (213
o[F2FE FAHXDID estimator)
(ref. A7Z24 FA 2d %)
754 1d A 0.466 -0.223 0.422 0.145
(0.382) (0.320) (0.333) (0.198)
A7354A F3) 9= 0.0128 -0.267 0.0499 -0.237
(0.382) (0.360) (0.285) (0.142)
A3F4 149 & 0.310 0.117 0.305 0.146
(0.402) (0.375) (0.303) (0.165)
A543 23 & 0.821* 0.226 0.269 0.130
(0.406) (0.363) (0.294) (0.10D
et 5.479 4.563 1.589 -0.155
(3.265) (3.242) (1.864) (0.699)
A=A ay ) O @) @)
VIV AR 8 O @) @) @)
54 22606 2264 22606 22606
R2 0.061 0.055 0.036 0.022
D BE e FAE AL FEoA FRNE 4 BEeH
= 9) * p < 005 ** p < 0.01, *** p < 0.001
F 3 FANFEE /MY AT ASEE Hsid E??.ﬂ +

T A o B

5, FA FFLACH: #5% &

AFAS, A OWHF‘?— )2 Aztel mE W3t 23 Q}}w—‘]’]' 7éTJr§£°ﬂ—t~

AN RA %3
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7V S8R e A4 19 F 73.3% ?ﬂ—o]—%ouq A=A 2d Zo|=
83.1% Z7FsFAtHp <€ 0.05). FEREANFI=E)e] A AZ}F4A 24 Aol nvls]
A=A 13 & 22.2%7F =71 tHp < 0.05). Askd S AL %‘H MRS o2

p
2 BN ETTRUL A ABEFAL AL ALS AFAA FR
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ALE TS FHOE AREFA oF FRA, FEEAS TRRRAde]
Aot @ge AA, AxSF A AZEFA tgsr A% U NHes
FERAG} THREAE BEIFS R BTh EA, ol FAle) AgetEr) A7
JEH A% folx WPl FuE, 55 TURFA, FEEA o Y44 24
M gol7hA e M A AEeT
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Abstract

The Impact of Health Shock on Household Debt

Kim, Kanghee
Department of Health Policy and Management
Graduate School of Public Health

Seoul National University

The main purpose of this study is to identify the changing pattern of household
debt with four severe diseases (cancer, cardiovascular disease, cerebrovascular
disease, and rare incurable diseases) that are heavily burdened with medical
expenses in Korea. Utilizing household-level debt as a dependent variable can be a
useful approach in that it can identify the differences in coping strategies by
income bracket. Another purpose of this paper is to evaluate the financial
protection of the healthcare system of Korea from a long-term perspective by using
the five-year panel dataset. Research hypothesis can be summarized by that the
level of total debt, financial debt, non-financial debt and unsecured debt (creditcard
debt) of treatment group will increase compared to the control group. Furthermore,
the impact of household debt will differ depending on the income bracket.

In this study, quasi-experimental situation was assumed in order to cope with
reverse causality between poor health and household debt. Therefore, health shocks
were defined as sudden deterioration of health. Households suffering from
deterioration from the start of observation were excluded from the analysis as well.
The analysis method was the combination of propensity score matching (nearest
neighbor matching) and the generalized difference-in-differences (GDD) with
fixed-effects model. Through propensity score matching, the difference between the
treatment group and the control group was to be reduced due to observable
variables, while the generalized difference-in-differences (GDD) enables to minimize
the selection bias caused by unobservable factors. In addition, the generalized
difference-in-differences (GDD) allows the comparison of the changing patterns in

household debt between treatment and control groups, respectively, in the year of



the health shock, one year after the occurrence, and two vyears after the
occurrence.

According to the study, low-income households with four major serious diseases
(cancer, cardiovascular disease, cerebrovascular disease, and rare incurable
diseases) have seen a steady increase in total debt, financial debt, non-financial
debt, and creditcard debt since the impact of the shock. The level of financial
debt of low-income households that experienced health shocks increased 73.3%
after one year of health shock and 83.1% after two years of health shock (p <
0.05). Unsecured debt (creditcard debt) increased 22.2% after one year of health
shock (p < 0.05). According to the next analysis including a comparison group
selected through propensity score matching, the total amount of debt in
low-income households who experienced health shocks increased by 82.1% after
two years of health shock more than the comparator (p < 0.05). This increase in
household debt was not observed in higher-income households. In other words, the
increase in the size of household debt in the event of a sudden deterioration in
health was identified among the low-income households in the Korean context. In
addition, the coping strategies of households against severe health shocks from
varied by income bracket. Low-income households tried to cope with worsening
health conditions by increasing household debt, financial debt and unsecured debt
(card debt).

The increased level of debt in low-income households suffering from health
shocks means that the impact of health shocks derived from the study on
household debt, especially in low-income households, led to a response to the lost
productivity costs (issuance of household debt) as well as direct medical expenses.
Second, the fact that household debt has not increased in higher-income
households demonstrates that household coping strategies to deterioration in health
are different for the different income groups. Third, the current health policy for
household financial protection (e.g. catastrophic health expenditure, out-of-pocket
limit policy, application for the exempted calculation of health insurance), that is
limited to protecting medical expenses alone, does not play a sufficient role in
financial protection for low-income households. Additionally, household debt is a
typical variable, in addition to individual and family factors, affected by macro

variables such as economic crisis and interest rate fluctuations, meaning the debt
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burden of low-income households due to poor health may later lead to heavier
debt burdens.

The result of this study raises the need for the concept of financial protection
to expand to reflect the total cost of disease (in addition to medical spending,
indirect costs such as loss of income, issuance of household debt, etc). The
domestic health policy should also be re-designed to reflect the total cost of the
disease, especially for the low-income bracket, and it is also required to enable

households to efficiently distribute medical expenses over time.

keywords: health shock, household debt, financial debt, financial protection
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