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- (Al 7la: ) ﬂfl% ﬁ}% (EEZIREES
(2] 212 404 Rk Al FrbeRa) 2 2 40H) P AL R7HREAL 2
7} Azh S
NAEHA £ G BA

7I174dF sE2cig 2

BEREEE 2

ATE AREE Oy A gne ¥
=

(29 1] - tida A 3

179.1, M31.4, Q20~25, Q26.0~26.4, Q26.8, Q26.9, S25~260|c}t. i

Aol o

omiid 179 ATGIES} gixste] tidAts AAPNHES F1).
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A3 A EEH
1. A 4

32009, 2010l A 22 A A} 118 2

A B JtE FRESt £ H ASE A (pooling)dtar, A F )

BHRE A3 A dF F4F(quasi-experimental) ZFQ1 o]
Z2to] =¥ (DID)3} 4FF=to] =¥ (DDD)S 83191 th.2

.

oL
)

(Poisson Distribution)E 7}43sle]  S-0] B2 (Negative binomial
= g En(EJRH
=, Y9EARGIE 27 AF(In(Y ZH+D))dte] BFI AR S &
ATt FRFEH AEoAReE e Z2A2E 37 EA (Multiple logistic

regression)d-2 AH-&3131th.

AAg T3 EA AL SAS 9.3(SAS Institute, Cary, NC, USA)S Al&
sttt

2) olFAtolRY 3 WEA|RYe DAV RPS ARG Wy E- £ AW A2
Zgsto] YU A2 NESH YUL o8 4 Ark £ el FYAL LA
U £ ARA|9) REWAH ch2cHRIQIAL WA, 2012 Imbens, ). # A7 £ A
B Aag

regression)dt 20|33 Y2 (Negative binomial
regressio)2 ¥y¥tRloz FEHLTF JHIATE(count data)d F$ 0 £ 19 223
+ oY 0 AEStcHFEY, 2014). & AFoIAM A I AR ¥ IASA] o5
o] &(UA7IZt, ol &3l Zotd B AEIMS B¢ AN M UESt
Al ¢koktt. st 2ol | YPEFPS AL3WS T Deviance®] Value/DF o] 1.169
2 UEYT. gebi & dAFoA e ol IHeEE A3l

4) Arzxto|B&oA quasi-complete separation A7} 2AY5to]  Firth's bias
correctiong ZF7}sto] EAsitHHeinze & Schemper, 2002).
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FEE AT B
A=Y o AQ0099)  AAEY o] F(20108)  AAEY o AQ0099) AN o] F(2010)
ed¥e  quas  wdve  quer  edew  guws  edbe

= = = =
A 1,688,927 18.43 1,707,581 20.28 177,766 12.65 325,592
A k2 1,853,400 18.17 1,854,033 21.59 152,726 12.48 419,417
o 1,539,405 18.66 1,539,162 18.79 230,567 13.00 79,069
e 40-64 A 1,297,192 19.72 1,727,103 25.03 106,673 14.22 203,812
6541 °]% 1,845,409 18.61 1,734,509 19.52 269,735 10.88 480,851
T=4 1,415,032 11.03 1,823,344 17.24 132,588 6.14 278,987
AT HlF=H 1,768,212 20.57 1,670,181 21.27 200,592 14.33 350,242
F<olst 1,496,203 19.42 1,508,336 20.90 266,306 16.32 431,813
WHFE 1A= 1,793,087 13.17 2,338,456 18.75 32,595 7.00 253,952
i =o] 3,654,411 24.11 1,989,986 18.56 236,709 11.72 158,016
WMo o w2k 9l 1,864,871 20.30 1,734,046 20.20 198,882 4.83 383,681
AP [o] & 1,347,594 14.80 1,646,509 20.48 107,377 22.60 93,232
=k A 3} A= 1,623,125 17.62 1,727,558 21.02 177,766 12.65 325,592
e
e = 3,004,948 34.57 1,498,493 12.60 0 0.00 0
7‘17‘3}%‘% e 2% 1,765,497 14.46 1,910,970 16.93 304,435 12.95 360,542

T 1
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A4 1,623,018 21.85 1,473,684 24.14 34,081 12.21 283,568 28.44

Bz e 71 A= 1,429,542 14.58 1,633,750 15.03 148,362 11.54 393,683 21.93
o A 1,888,934 21.40 1,750,255 23.32 217,292 13.33 274,844 24.09

1 1,382,338 21.15 1,599,964 23.77 191,072 16.50 283,751 33.58

2 2,294,376 22.70 1,225,148 16.97 214,166 6.64 472,205 19.82

r2ETE 3 1,292,271 10.52 1,526,485 23.39 179,767 16.33 492,859 28.29

4 1,868,752 21.50 2,341,650 22.24 202,540 17.00 166,321 10.86

5 1,783,950 4.67 2,132,328 12.52 3,924 4.50 134,340 5.80

_31_



[3 6] o] Fol & dvtd EQ0LT &2l
FEEEE 1A B4
AT o AQ0009)  AAEY o] F010d)  AYEY o AQ0099)  HAESY °] F(201049)
porbe U0 aollo  Ad0s  ullho edde il
(&) Akl (<) Akl () Akl e
EE 642,783 3205 659562 3847 796313 2449 653,174
. = 642783 3112 762426 3577 615678 2162 641,010
o of 521141 3297 541260 4165 L177.215 3007 685,136
20-644 929819 3316 558,104 4690 616711 2124 504721
A%
654 o4 563453 3214 703417 3633 1002878 2850 835786
FEd 781994 2839 649898 4245 652504 1554 675,970
7157
MED 602485 3304 662684 3706 868928 2901 641117
FEols} 560183 3146 676854 4371 882210  27.02 822,004
LEGE 1% 876876 3850 592267 2628 593956 2188 432,007
WEol4 853674 1689 660141 2288 978917 2270 695,852
W$A & 732207 3227 742699 3589 892270 2013 702,053
R

W$A e 469127 3156 467,707 4466 476454 3878 457,660
Surg A e 657,351 3313 684393 4041 796313 2449 653,174

b e 351413 1243 399,660 1840 0 0.00 0
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g 747122 3441 926806 4426 1101696 2164 826388 2431
) 552972 3022 352232 3180 449907 2765 444905 2953
& 856359  30.88  637.602 2632 983671 2164 584238  23.08
qle 478098 3301 672254 4563 544455 2815 745671 3145
1 602814 3322 910008 4211 483649 2000 492802 3381
2 381691 3197 326817 4579 1138964 2542 838607  27.67
3 869.504 4138 646892 4614 715903 1843 656619 2871
4 645680 1667 616088 2764 501803 2450 635072 2266
5 1054313 3433 679732 2428 1238508 1807 624198  16.46
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Y9 e molgol UF TholFAte] EAANE AWuE I =9
Aol M3l A =9 F ANIBAD B YALARGFL F71Y

16,7799 =73k
st Aoz ek, ARRE et |
159,918 S71ste AoE Uebwth ool 43149
s 69 S HAE HAte] A 2d 5
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[ 7] TeolF2to] EAAI (o] R ol8)
ool Y, 9, 1A
e R
o] A(200913) o] ?(2010'3@) AL el
AHEH B4 1.688.927 1.707.581 18.655
o 4% B 177,766 325,502 147,826
Bolnuz
At 7o) 1511161 1,381,990
o] Z3to] 129171
A EE A 18.43 20.28 7
e | AAT @A 12.65 22.90 10
AR Zo) 6 -3
o Fto] 8
Ax @ oA 642.783 659.562 16.779
BE) HA 3 3} 796,313 653,174 ~143.139
Bolmga
Aegt 7o) -153,530 6,388
o) Z 3o 159,918
A AR B4 32.05 38.47 6
AYels AT BA 24.49 26.65 2
T
ATzt 7o) 8 12
o] F=}o] 4
D olF Aol B AFAel NARY 24 A3
ML ojgo]fo P F= 7 HFEES TAIT dHAA 14
# BAs vMmd AMIBAD B4 ool o] YAl WH} F
@7 Wk ol Fate] HARIOD modedsh, £SAZE FFel 2
o]Z Hrlst= AExto] 3 AXFHDDD model) B4 Ax= [# 8]9 [&
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dAs Bash vwste] AMURAT BAY YU ROl FWHE of
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Ha, oAl A% At efEeligao] A yEbst o, 40-65
Al mRbell &8k FATLFS 654 o]l Hdke SALF ol s 2@
BEAREEo] WA UBRH. dgFEe] £ EATol T olstdl &
& SAEG P EAFETol Wkew, R AFste FATE I
A G2 Aol Hls) 2ol &3t oA "ol Wk A%
4 a]le] F, et dde VHH e @A %A g2 @
Ao wlsl ool &3t FostA w2 ALz UEEn. G EAY
Bo] 7 ARG Zhdek fAtel] wis| ARG TFAR fApe] 9
BT E Tl FosHAl Sk WIFRP TFU3E Sk %A &4

ol e Ao vt
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[ 8] b8 3xte} viwd AHPAAE 89| Jd o gol&
44713t ALBARGF
DID DDD DID DDD
3 S.E. 3 S.E. 8] S.E. 8]
poe o -0.0387 0.1343 -0.0469 0.1371 -0.048 0.032 -0.053
S
. O 40-64A 0.4039** 0.1439 0.3517* 0.1462 -0.0136 0.0348 -0.0006
4 o 6541 o%F
AL o] -0.0765 0.2247 -0.2106 0.2294 -0.0701 0.0531 -0.0837
g AEFE i1s -0.2766 0.1571 -0.3344* 0.1605 -0.007 0.0366 -0.0124
A FEI5
2.% A =4 -0.3357* 0.1463 -0.2334 0.1491 0.0768** 0.033 0.067*
B H =
Hj) -2 -2 R 0.1522 0.1556 0.1979 0.1566 -0.01 0.0368 -0.0084
T o7 gl
e sr|# 538 0.236 0.1338 0.2138 0.1359 0.5315%** 0.0354 0.5177%**
ol g% e
Zulul A 2 3 A -0.3216 0.3024 -0.3428 0.3124 -0.0881 0.0711 -0.0609
5 <
ARRE A A 0.2623* 0.1251 0.2712%* 0.1243 -0.0432 0.029 -0.0447
2 3%
N7RY 71 A5 -0.3344* 0.1366 -0.3521%* 0.141 0.0723** 0.032 -0.2415%**
o 5 s
1 0.651** 0.2413 0.3991 0.2965 0.0316 0.0527 -0.0479
2 0.5351* 0.2353 0.073 0.3061 0.0682 0.053 0.0204
LEFE 3 0.5423* 0.245 0.4099 0.3327 0.0748 0.0558 -0.0307
4 0.6054* 0.241 0.4528 0.3257 0.062 0.0548 0.0299
5
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OERE: JAEd g
DID DDD DID DDD
3 S.E. 3 S.E. 3 S.E. 3 SE.
o e AxEa 23 3ar 0.1531 0.1912 -0.5466 0.5644 0.8717%** 0.0483 -1.0567*** 0.1253
CEES ICES e .
¢ Ag 84
] 2 135 —
A AT AAZYE 0.1117 0.1328 0.5871 0.4441 0.0207 0.0315 0.0111 0.0979
A= A
AL EBASRIAA x A A YT -0.6633* 0.2871 0.1085 1.0702 -0.1068 0.0655 -0.4869* 0.2374
AATY Fxa55F 189 -0.4778 0.4935 0.0303 0.1108
HAAEY Fx &25FF 284 -1.1498* 0.5184 -0.0597 0.1181
AAZY T x a25FF 3RY 0.1867 0.551 -0.0184 0.1263
HAAZY T x A25FFE 4E2Y -0.3224 0.5995 0.0282 0.1307
AP 43 32 x 255 189 -0.686 0.6576 0.1114 0.1484
AxEH A3 FAx A5FE 289 -0.7549 0.6741 0.1221 0.1495
AP A3 3z x A5FFE 39 -0.9466 0.6664 0.5033** 0.1526
AR dE S x A5FF 489 -0.4343 0.7375 -0.0017 0.164
AHER A3 AAxAAEY Tx 255 189 -0.7548 1.1714 0.5453* 0.2648
AHER A3 A AAEY Tx £5FF 289 -1.6149 1.189 0.6026* 0.268
AHER A3 AAxAAEY Tx £5FF 389 0.2034 1.3183 -0.1299 0.2904
AHER A A AAEY Tx £5FF 489 -0.0326 1.3483 0.3812 0.2957
=il 2.1835%** 0.364 2.5165%** 0.3874 2.7191%** 0.0856 2.7607*** 0.0904

#550¢0.001, **p<0.01,

*p<0.05, HF2H: 71EHT
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Zpob Bl e AR date] oY o 5ol s
ool &3 AR F
DDD
B SE. B SE. B SE. B
o 0.0335 0.0835 0.0831 0.0847 0.0358 0.0275 0.0405
e
40-647) 0.0942 0.0819 0.105 0.083 -0.0113 0.0288 -0.0301
6541 ol
tEol -0.0269 0.1321 -0.0111 0.1327 0.0323 0.0416 0.0228
% -0.0432 0.0908 -0.0427 0.0941 0.0251 0.0305 0.0221
F5o)3)
e -0.0004 0.0011 -0.0005 0.0011 -0.0109 0.0269 -0.008
Al 5=
UEETE-EY 0.5630 0.2639  -0.0883** 0.032 0.3204 0.0888 0.3301
7 e
A 0.9421%** 02319 0.8282* 0.2373 0.0472 0.0764 0.0638
=
A4 -0.0836 0.0754  -0.0722%*  0.0247 -0.069%* 0.0245 -0.0722%*
A%
A -0.2117** 00803 -0.2096**  0.0801 0.0531* 0.0268 0.0634**
o
1 0.2733 0.1403 0.3533 0.2221 0.0711* 0.043 0.0398
2 0.2099 0.1378 0.3897 0.2364 -0.0045 0.043 0.014
3 0.3454 0.1426 0.5595 0.2602 0.0423 0.0449 0.0193
4 0.0596 0.1398 0.0466 0.2491 0.0145 0.0444 -0.0539
5
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CEREE & CE R
3 S.E. 3 S.E. 3 S.E. 3 S.E.
A= A3 3= -0.317%* 0.106 -0.258 0.2445 0.0002 0.0364 0.0181 0.0841
A58 of % .
% A8 B4
_ AAT s -0.123 0.1051 0.3686 0.3398 -0.0503 0.0337 -0.1749 0.1076
A=Y AF waea
AL EAASRIAA x A A YT -0.023 0.1451 0.1009 0.1423 0.0333 0.0468 0.1009 0.1423
HAAZY Fx &25FF 1854 0.1426 0.1207 0.1426 0.1207
AAEY Tx A5FF 289 0.0152 0.1301 0.0152 0.1301
AAEYY Fx &A5FF 389 0.1019 0.1363 0.1019 0.1363
AAZR] T x &A55F 489 0.2571 0.1412 0.2571 0.1412
A-Ed 248 A2 x £5FF 189 -0.0344 0.0993 -0.0344 0.0993
A-EH 28 A2 x £5FF 289 -0.0583 0.1037 -0.0583 0.1037
A-Ed A8 A2 x £5FF 3ES -0.0176 0.112 -0.0176 0.112
A-EH A8 A2 x A5FE 489 0.0145 0.1107 0.0145 0.1107
AdER A8 FAxAAEY FxA5EFE 189 -0.0549 0.1646 -0.0549 0.1646
AdER A8 FAxAAEY FxA5EFE 289 0.0429 0.1722 0.0429 0.1722
AdER A8 FAxANEY FxA5EFE 38 -0.0328 0.1831 -0.0328 0.1831
AdER A8 FAxANEY TxAEFE 489 -0.1856 0.1865 -0.1856 0.1865
Ehil 1.6123*** 0.389 1.5871%** 0.4071 2.1564*** 0.1271 2.5607%** 0.0999

**¥p<0.001, **p<0.01, *p<0.05, H==H: 71EH] T
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100 A7 oA G 54
o oy AA

7h 7H 7H %
234 303 537 100.00

8% 106 126 232 43.20
AT 1z 177 305 5680

. 201 267 468 87.15

o] 33 36 69 1285

40-644] 102 132 234 4544

654 o4 129 164 293 5456
Fxolsl 13 171 306 5698

z  az 69 98 167 3110
WEold 30 34 64 1192
e 79 108 187 28.90
seEd 155 195 460 7110

pE 229 291 520 96.83
AT ge 5 12 17 37
2% 115 168 283 5270

A< 119 135 254 4730

P 115 152 267 4972

o 119 151 270 50.28

1 78 81 159 29.61

2 57 68 125 2328

3 40 51 91 1695

4 35 57 02 1713

5 24 46 0 13.04
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[ 11] FRgelzn 44 7h7e] dubs 54

Al=Hdd g 43 3z
A A& ¢ 0] A (2009) A =9] 0] F(20100) A A &= 9] 0] 2 (20093) A A5 ] 0] $(2010)
ZEOWSE ASOWoE AEOWIE ZEOW S ZEOWOE ZEUWoE ASUvoE ASOWoR
11>10% 1] >20% H]>10% 11>20% H]>10% H]520% 11>10% 1] >20%
AT O AT B AT B AT W A @ T W b %) bR
A 48 10000 22 10000 53 100.00 35 100.00 21 100.00 7 10000 20 100.00 9
. = 39 8125 18 8182 44 8302 29 8286 16 7619 6 871 17 8500 8
o 9 1875 4 1818 9 1698 6 1714 5 2381 1 1429 3 1500 1
ey 0644 10 2083 4 1818 9 1698 2 571 4 1905 1 1429 6 3000 0
o 65407 37 7708 18 8182 44 8302 33 9429 17 8095 6 8571 14 7000 9
I ZZol3 40 8333 15 6818 40 7547 27 7714 18 8571 4 5714 13 6500 8
;,} ﬂg* = 6 1250 6 2727 11 2075 7 2000 2 952 1 1429 3 1500 1
B g=old 2 417 1 455 2 377 1 28 1 576 2 2857 4 2000 0
£ . F=d 13 2708 4 1818 14 2642 8 2286 10 4762 2 2857 9 4500 3
4 A So=m » mee 7 77 39 758 27 a1 5238 5 743 11 5500 6
Mt 33 6875 15 6818 39 7358 26 7429 15 7243 6 8571 15 7500 8
BHQ‘?;Z]— ki
mr H‘lﬂz‘} 15 3125 7 318 14 2642 9 2571 6 2857 1 1429 5 2500 1
swmgd | Ae 46 9583 20 9091 50 9434 34 9714 21 10000 7 10000 20 10000 9
& A ole 2 417 2 909 3 566 1 28 0 000 0 000 0 000 0
A7 13 2 % 5417 9 4091 27 5094 18 5143 11 5238 6 871 12 6000 6
2% 2 P 22 4583 13 5909 26 4906 17 4857 10 4762 1 1429 8 4000 3
S e 13 2708 4 1818 17 3208 8 2286 8 3810 1 1429 9 4500 3
7k oA e 35 7292 18 8182 36  67.92 13 6190 6 871 11 5500 6

45 - s R kil



1 28 58.33 17 77.27 32 62.26 24 68.57 12 57.14 5 71.43 12 60.00 4 44.44
2 12 25.00 4 18.18 12 22.64 6 17.14 7 33.33 2 28.57 5 25.00 3 33.33
L25FE 3 4 8.33 1 4.55 5 9.43 2 5.71 1 4.76 0 0.00 2 10.00 1 11.11
4 4 8.33 0 0.00 3 5.66 3 8.57 1 4.76 0 0.00 0 0.00 1 11.11
5 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 5.00 0 0.00
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2. Jugogn T v IFH} L5AFE 9F Aol

AAE 10%= ge 459
of ¥AANE HHY, A= Aol W A=Y o) F HxdAd
Zbek dE Jhgel AREe sH HES BT daFou, A4HE
FAZ 7Y A AE7E o vrol, A7 2 Huzt xole] A
Aedade 7] ARge sn BAEC] oF 2%p TV AL
et

76] zﬂ =) ] ;1114 =9l
o] 1(2009) olz(010w)  1E & Al
Ax D BA 32.65 30.81 “1.84
IR o) SH] 5 3 _
MY U E 2 14.69 10.81 3.87
Aozt 7o 17.97 20.00
o] FX}o] 2.04
Ax D BA 14.97 20.35 5.38
o) 2] o s )
e s 84 4.90 4.86 0.03
Azt 7o 10.07 15.48

3 "
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Ho} AT %W«l S5 2SN P B3 A}
71% 10%<} 20% =5 FAHSRE foshA &
Q159 g3Fow 23 9 =H|(Odds Ratio, OR)=
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A5 AR EY B JheAol ZaFen, FrHd AFsteE T

b msEe] AFste sbrel v ol sl w4 sbsHol el
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o wEgeay B4 5ol O Ut £S5 9 e A
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<

[ 13] 48RS B34 Bg FE3A G 7h7e] kel

FEFo] 5 H[(010%)

o] 5 1H]020%)

DID DDD DID DDD
Exp(3) Exp(13) Exp(3) _ Exp(B3)
8] OR) p-value 3 ©OR) p-value 3 ©OR) p-value 3 ©OR)
e o] -0.211 0.810 0.355 -0.178 0.837 0.450 0.011 1.011 0.971 0.036 1.037
o=
i
- 40-64A) -0.069 0.934 0.876 -0.121 0.886 0.790 -3.125 0.044  0.9748 -3.208 0.040
TT 65 ol
SR -0.139 0.870 0.656 -0.141 0.869 0.656  -0.265  0.768  0.5563 -0.231 0.794
UFTE 1 0.253 1.288 0.293 0.245 1.277 0.316  -0.314  0.730  0.3287 -0.338 0.713
FEol5t
2] =4 -0.106 0.899 0.328 0.172 1.188 0.235  0.074* 1.077 0.042 0.068 1.070
B Bl &=
o HL%;} 0.298 1.347 0.108 0.287 1.332 0.134 0.125 1.133  0.6285 0.082 1.086
HH-,—Z}- AT
L TR
e
Zubula A= 0.214 1.238 0.545 0.312 1.367 0.406 0.768 2.156  0.0936 1.098 2.997
A% FF o =N
AR Ao 0.400** 1.492 0.003 0.418** 1.518 0.002 0.285 1.329*  0.0862 0.324 1.383
24 A7}
w71 R g A5 0.008 1.008 0.955 -0.015 0.986 0.920 -0.315 0.730  0.1051 -0.358 0.699
7t o & =B
1 -2.192%** 0.112 <.0001 -4.517 0.011 0.961 -4.003 0.018  0.8672 -5.352 0.005
2 -1.204%** 0.300 <.0001 -3.560 0.028 0.969 -2.735  0.065  0.909 -4.255 0.014
LSTE 3 0.083 1.086 0.815 -2.252 0.105 0.980 -1.468  0.230  0.9511 -0.520 0.595
4 0.630 1.878 0.108 1.469 4.344 0.994 -1283  0.277  0.9573 2.170 8.758
5
*#%p<0.001, **p<0.01, *p<0.05, FZH: 7|=3t
l.l_".' 1
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FEF T (10%)

I Fo] T (020%)

DID DDD DID DDD
3 E)(%);g ) p-value 3 E’ég% ) p-value 8] E%(([))g)} ) p-value 8] E%(gg)} ) p-value
A5 AHEE ZE @A 0.925% 2.522  <.0001 0.668 1.950 0.994  0.727*** 2,069 <0001  0.775 2.170 0.982
o A% 82
A=) AA=Y = -0.137 0.872 0.276 -0.218 0.804 0.998 -0.110 0.895 0.515 0.249 1.282 0.994
A5 A=Y A
A ERASREAA x AATYF 0.026 1.026 0.840 -0.015 0.985 0.998 0.197 1.217 0.249 1.812 6.125 0.959
AYAZY Tx A5FF 189 0.237 1.268 0.998 -0.388  0.678 0.991
AAEY Tx A5FF 289 0.024 1.024 0.998 -0.366  0.693 0.992
AT Fx &25FF 389 -0.087 0.917 0.999 2.148 8.569 0.970
HAAE Fx &5FF 489 3.124 22.730  0.986 -0.836  0.433 0.991
AP 43 3 x 255F 179 0.327 1.387 0.997 0.130 1.139 0.997
AR 43 8 x A5FF 289 0.220 1.246 0.998 -0.425  0.654 0.990
AR 43 S x &5FF 389 0.187 1.205 0.998 2.169 8.753 0.970
AEEH 43 3 x 25FF 479 3.517 33.697  0.985 -0.621  0.538 0.993
AdEH 48 S x AR Fxa255F 189 -0.128 0.880 0.999 -1.809  0.164 0.959
AHEH 4% 34 xAAE]Y FxAEFE 2B 0.298 1.346 0.997 -1.581  0.206 0.964
AHEH 248 34 xAAE] FxAEFE 3B -0.245 0.783 0.998 1.059 2.884 0.985
AHETR A8 3 xAAE] FxAEFE 48 3.466 32.002  0.985 3.998  54.505 0.957
bl 2.249%** <.0001 4.590 98.524  0.960 8.321  4107.213 0.935 9.569 14306.940 0.932
**%p<0.001, **p<0.01, *p<0.05, HL=A: 7|=H-S
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Abstract

Effect of Health Insurance Benefit Extension
for Cardiovascular and Cerebral Disease Patients
on Equity in Utilization and Payment

Ye Seul Lee
Department of Health Policy and Management
The Graduate School of Public Health

Seoul National University

A new policy of social health insurance benefit extension has
been implemented in Korea in the beginning of 2010, targeting patients
with cardiovascular disease and cerebral disease. The purpose of this
study is to evaluate the effect of this policy on equity in utilization and
payment of health care.

To analyze the causal relationship between the enforcement of
the policy on health insurance benefit extension and the change in
health care utilization and OOP(out-of-pocket) payments of cardio-
vascular and cerebral disease patients, this study reviewed Korean
Health Panel data of 2009 and 2010, a nationally representative set of
data, and employed a Difference-in-Differences(DID) method. The
change in health care utilization including inpatient and outpatient OOP
payments, inpatient days and outpatient visit days, and household

47 -



catastrophic health expenditure were analyzed with DID model,
comparing with patients with liver disease. Furthermore, the effect of
the policy on equity among different income quintile groups was
analyzed through Difference-in-Difference-in-Differences(DDD) method.

The result of this study shows that the implementation of this
policy reduced the inpatient days and inpatient OOP payments
significantly. Furthermore, the range of the reduction in utilization and
payment of inpatient care was significantly less in those in the lower
income quintile groups than those in the higher income quintile groups.
On the other hand, the effect of the policy was insignificant in both
outpatient visit days and outpatient OOP payments. The result of the
analysis on the probability of household catastrophic health expenditures
also showed no significant change after the implementation of the
policy.

Health insurance benefit extension in 2010 for cardiovascular
disease and cerebral disease patients changed the utilization and
payment of inpatient health care, which also affected equity among
different income quintile groups. It had no significant effect on
outpatient health care and catastrophic expenditures. The results of this
study suggests the enforcement of benefit extension in Korea which
considers not only the effect of OOP payments in total health
expenditures, but also on different patient groups according to their

income, to provide financial protection and satisfy unmet medical needs.

Key words: Health insurance benefit extension, cardiovascular disease,
cerebral disease, health care utilization, equity, catastrophic
expenditures, Difference-in-Differences method
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