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Provider Partnership Programs $%93ta v}, Z18]31 CERT(Comprehensive
Error Rate Testing) ZEI1HME gdle] A A A AFH 2BH 9 1+
5 Ftersto =z Alxde] g Pristal ok (Asl g 5, 2011).

Medicare Program Integrity
& -
ﬁ f ; Benefit Integrity
MS OIG, FBI, CIA T Z=

OOl HA B MOIAE woAol PRAT B NANE

o2 A
{Medical Review)

a8y =EAN/ME

CERT system

E7d 5349 u=2md wog g7t a=W AF LRSS HR W

I =273 2 8 AMAY(Provider Tracking System) |

R R e K IR s =R P e e e e e R
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Adams 2011; Linden A, 2015)(Z¥ 10).
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SFHAAADEA 2 SASS] "PROC GENMOD"E AH&3FIaL link functione log

= Negative Binomial distribution® & dA3s}c}.
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* gingle—group analysis
- BO: intercept(d#), B1: /Y A 71-&7](slope)
B2: MY AMA A% =+ Wel(evel change)
B3: MY A MY F 712719 Aol
* Multiple—group analysis
- BO~B3: Wxws YUE, B4~B7: ABLS UEH
B4: /MY A case?} controle] 45 x}o]
B5: MY A casest control?] 71&7] x}ho]
B6: MY A case?t controld] F& x}o]
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(84.00) = withE AAsklar A HdEe)7E 9l 71ke] 257H(16.0%) 3
k. XA =5 091 71Ho] 3370(21.2%), 191 713 2970(18.6%), 2°]7¢<]
71¥ko] 947042(60.3%) = 7HE Wk, FEEFAE A= 71Eke] 89704
(57.1%), ZZ2FA7E ¢l 713o] 6770(42.9%) R oW, X 7] ZAL7}

A= 7]
o] 2170(13.5%), 7] FAH7F 9l 7)3o] 1357)(86.5%) = A=),

Z AT HAA AFed FANE 4ERYSFE QL(25% quantile), Q2(50%
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quantile), Q3(75% quantile), Q4(100% quantile)= F-slA=dl, F HAHA
ZA4=2] Qlo] 3570(22.4%), Q2 2870(17.9%), Q3 4470(28.2%), Q4 4970(31.4%)
qom F HFFNE Qlo] 3570(22.4%), Q2 3370(21.2%), Q3 4270(26.9%),
Q4 467](29.5%) % BEE o] = WA AGS FFTNe 9AE 4592 L
WS o 2= 9}, = AL Z2AE(%)S 1nurel y)3o] 11370(72.4%) & 7}
ZF gokar 1012 2mnke] 3770(23.7%), 20]17d°] 671(3.8%) = 2 A},

1.2. A7 gy B4

) Sl
R R R
69071 (65.0%), FAl 20970(19.7%), 1 ° A o] 16271(15.3%) = A-&5 7
7133 fARgE BXE B, ARdEs 19999 ol 2277H(21.4%),
2000~2005%d  22270(20.9%), 2006~2010%d  22970(21.6%), 2011~2015'3 2767)
(26.0%), 20161 o] % 107711(10 192 AE&EAANBI G224 2011~20154 0]
71 B ot e zpolrt A gtk

2| o)A E 1 1 7827W(73.7%) = 7H Bkar 29< 712 201
A(18.9%), 378oldel 713 78M(7.4%0) e, AAAFE7} gl 7B
92271(86.9%) = wittrE 2HA el o A2l 7h = 713ko] 13970(13.1%)
09!
51.

rL

1,061714:9) 719548 B, N9 A& - 47 7}

flo

3l 7)o

ATE. A= Z12o] 21770(20.5%), 191 7|13 29670 (27.9%), 20]4
Ql 7)ghe] 548704 (51.6%) 2 7 Bkal, EEFAE dE 7)ol 59274
(55.8%), TraZFAE Sl 71¥0] 4697](44.2%) % o™, X 71FAE Qe 7
o] 12070(11.3%), =71 &AHF 1= 7]13o] 94170(88.7%) = A=A},
ool 1™ BEA WIES UAKoRE AEHA7HY vdgr|He] &+
7F frAFsE AT

Z WA A5 Qlo] 27070(25.4%), Q2 2767H(26.0%), Q3 2607 (24.5%),
Q4 25571 (24.0%) o™ F FATaH2 Qlo] 27070(25.4%), Q2 27170(25.5%),
Q3 26270(24.7%), Q4 25870(24.3%) % #F o] = HAAAFY HFTFHE

HA

{
=

i
e
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I e e T e
Unmat ched 1:3 Propensity Score-Matched
Covariates nc=a15566 ggrllt (r) 8{ e r1C=a15566 ngztl (rj g ] _—
n % n % n % n %
A4 0.9647 0.8164
Az, A7 101 (64.7) 690 (65.0) 101 (64.7) 301 (64.3)
sFel Al 32 (20.5) 209 (19.7) 32 (20.5) 89  (19.0)
o 23 (14.7) 162 (15.3) 23 (14.7) 78 (16.7)
AUds 0.1370 1.0000
1999\ o] A 39 (25.0) 227 (21.4) 39 (25.0) 117 (25.0)
2000-2005 35 (22.4) 222 (20.9) 35 (22.4) 105 (22.4)
2006-2010 42 (26.9) 229 (21.6) 42 (26.9) 126 (26.9)
2011-2015 29 (18.6) 276 (26.0) 29  (18.6) 87 (18.6)
20164 o] & 11 (7.1) 107 (10.1) 11 (7.1 33 (7.1
R E R 0.0026 1.0000
1 95 (60.9) 782 (73.7) 95  (60.9) 285 (60.9)
2 47 (30.1) 201 (18.9) 47 (30.1) 141 (30.1)
3+ 14 (9.00 78 (7.4) 14 (9.00 42 (9.0)
A FHH &< 0.3178 0.2473
P2 131 (84.0) 922 (86.9) 131 (84.0) 410 (87.6)
A 25 (16.0) 139 (13.1) 25 (16.0) 58  (12.4)
X 71 A 0.4331 0.9457
P2 135 (86.5) 941 (88.7) 135 (86.5) 406 (86.8)
A 21 (13.5) 120 (11.3) 21 (13.5) 62 (13.2)
X A WA 0.0417 0.2574
0 33 (21.2) 217 (20.5) 33 (21.2) 94  (20.1)
1 29 (18.6) 296 (27.9) 29 (18.6) 117 (25.0)
2+ 94 (60.3) 548 (51.6) 94 (60.3) 257 (54.9)
525} 0.7682 0.7076
8= 67 (42.9) 469 (44.2) 67 (42.9) 193 (41.2)
A 89 (57.1) 592 (55.8) 89 (57.1) 275 (58.8)
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E9 . APEASF WY A F 2AP
Unmat ched 1:3 Propensity Score-Matched
Covariates nc=a15566 ggrllt (r) 8{ e r1C=a15566 ngztl (rj g 1 _—
n % n % n % n %
T A7 HAAT 0.0517 0.2858
Q1 35 (22.4) 270 (25.4) 35 (22.4) 90 (19.2)
Q2 28 (17.9) 276 (26.0) 28 (17.9) 119 (25.4)
Q3 44 (28.2) 260 (24.5) 44 (28.2) 120 (25.6)
Q4 49  (31.4) 255 (24.0) 49 (31.4) 139 (29.7)
FT ATFFH0MEHEE) 0.3523 0.7365
Q1 35 (22.4) 270 (25.4) 35 (22.4) 94 (20.1)
Q2 33 (21.2) 271 (25.5) 33 (21.2) 119 (25.4)
Q3 42 (26.9) 262 (24.7) 42 (26.9) 122 (26.1)
Q4 46 (29.5) 258 (24.3) 46 (29.5) 133 (28.4)
Z AT2AE %) 0.2516 0.5542
0-0.9 113 (72.4) 795 (74.9) 113 (72.4) 345 (73.7)
1-1.9 37 (23.7) 202 (19.0) 37 (23.7) 97 (20.7)
2- 6 (3.8) 64 (6.0 6 (3.8) 26 (5.6
TOTAL 156 1,061 156 468
1 BEFE A AAY(17.129) VFoR, 1 9 MFESS A&5HA gzt

'17.6.) 7o R AR
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E 10, A5 A4 A - F SRslerRatARd 4T 4%
(a1 4, )
ekl AT SFstel el
Covariates AA A A & AA A A &
mean SD Pwvalie mean SD Pvalee mean SD  Pwalue mean SD  Pwalue
A& ZAA <.0001 <.0001 <.0001 <.0001
A7 (CASE)  2.96 8.83 0.05 0.38 53,151 19,26 896 7,178
u] 4 73 (CONTROL) 0.13 0.50 0.12 0.51 2,314 8,842 2,171 9,690
A9 <.0001 0.0013 <.0001 0.0013
Mg, A7 0.95 4.81 0.10 0.48 17,006 87,627 1,897 8,942
Fq A 0.79 5.29 0.11 0.57 13,952 92,739 2,111 10,872
) 0.47 2.22 0.07 0.40 8,414 40,026 1,366 7,510
AYgd= <.0001 <.0001 <.0001 <.0001
1999404 0.58 2.35 0.10 0.47 10,394 42,403 1,924 8,775
2000-2005  0.94 4.27 0.10 0.46 16,773 76,473 1,827 8,803
2006-2010  0.91 4.99 0.07 0.39 16,210 87,836 1,372 7,299
2011-2015  0.72 3.62 0.12 0.62 13,027 66,612 2,286 11,668
20161301 % 1.46 9.63 0.13 0.54 26,597 176,712 2,373 10,114
2] 2} o) AF= <.0001 0.0024 <.0001 0.0019
1 0.85 4.81 0.11 0.51 15,210 87,532 2,030 9,623
2 0.60 2.16 0.08 0.44 10,724 39,009 1,522 8,226
3+ 1.59 7.93 0.09 0.46 28,186 129,178 1,757 8,693
A HHE] <.0001 <.0001 <.0001 <.0001
e 0.70 3.67 0.09 0.47 12,563 65,393 1,783 8,791
Aqe 1.72 8.40 0.12 0.60 31,055 153,570 2,308 11,163
2] 1 YA 0.0009 0.5657 0.0007 0.5522
0 0.75 2.83 0.10 0.49 13,430 51,331 1,908 9,243
1 0.79 6.11 0.11 0.49 14,307 111,87 2,113 9,256
2t 0.89 4.38 0.09 0.48 15,898 77,955 1,724 9,058
2R} 0.0001 0.0013 <.0001 0.0012
18y 0.78 3.33 0.08 0.43 14,019 60,239 1,589 8,015
A 0.88 5.33 0.11 0.52 15,740 95,953 2,041 9,867
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10, AEHA AN A - F SEetndtARy 37 A%
(a1 4, )
Sstel FEAAS SFstel el
Covariates Al A A & AA A A &
mean SD Pwvalie mean SD Pvalee mean SD  Pwalue mean SD  Pwalue
2] 7] FA <.0001 0.1943 <.0001 0.1873
8= 0.74 4.09 0.10 0.49 13,362 74,546 1,898 9,198
de 1.46 7.04 0.08 0.47 25,851 124,076 1,554 8,775
Z ATHEAAT <.0001 0.3316 <.0001 0.2763
Q1 1.15 6.87 0.11 0.49 20,918 126,067 2,001 9,254
Q2 0.77 3.80 0.10 0.51 13,841 68,206 1,837 9,515
Q3 0.63 2.70 0.10 0.52 11,342 48,532 1,989 9,977
W 0.86 4.60 0.09 0.42 15,239 80,952 1,647 7,930
T ATIICMER) <.0001 0.5054 <.0001 0.5162
Q1 0.96 6.05 0.11 0.50 17,521 111,18 2,057 9,324
Q2 0.73 3.73 0.10 0.51 12,989 67,406 1,921 9,571
Q3 0.79 3.82 0.10 0.52 14,093 69,057 1,869 9,864
W 0.89 4.71 0.09 0.42 15,803 82,853 1,631 7,863
T ATAHEW) 0.0635 <.0001 0.0479 <.0001
0-0.9 0.82 4.45 0.10 0.49 14,692 80,861 1,961 9,270
1-1.9 0.94 5.39 0.07 0.37 16,658 95,012 1,295 6,951
2- 0.69 2.67 0.14 0.75 12,914 53,179 2,633 14,011
TOTAL 0.84 4.60 0.10 0.48 15,023 82,965 1,853 9,143
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3.2. ‘-5 o AEHH HAA A - F HF FF

A3 w713 624040 AERH A A - ‘Sege-Sa(o)
ol wwl) €W Hit AT wAHAASe 598 vas] 2 A7
A4(0.83—5.0270) = FA(10,721-72,041Y) B5F AA] A tiH] A A
7 eElaL, MRV HE AAl A gin] AA] & A94(0.74—1.58%1) 2
H(9,598—22,7549) 5 kst AAl A A7 " F A
(mean: 0.83, SD: 4.10) @ FM(mean: 10,721, SD: 53,640) B5F m A7 7|
o Hi AT AFAS(mean: 0.74, SD: 2.55) H FH(mean: 9,598, SD:
33,598) Bt} zow o] ol EAFoR  F98tdth(P-value=0.0158,
0.0216). AAl Fell= A7 4t F+ AT (mean: 5.02, SD: 12.78)
=Y (mean: 72,041, SD: 183,946) X+ v|d@7]#e] H4 A+ A5 (mean:
1.58, SD: 5.85) % FH(mean: 22,754, SD: 84,635)H Tt 7Aom EA o=
H9J 89 T (P-value<.0001) .
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#E 11 AR AA A - F gegpel-Sa (b, ofEdd) A d3
(a8 A, )
hieghul PG A D e - A=
Covariates AAH A S A A S
mean SD Pwalee mean SD Pvalee mean SD  Pwalee mean SD  Palue
A& ZAA 0.0158 <.0001 0.0216 <.0001
4 71(CASE)  0.83 4.10 5.02 12.78 10,721 53,640 72,041 183,946
vHZAQ@NRL) 0.74 2.55 1.58 5.85 9,598 33,598 22,754 84,635
b <.0001 <.0001 <.0001 <.0001
A&, A7 0.70 2.34 2.54 8.05 9,070 30,595 36,435 116,074
FeA 0.65 4.01 2.11 8.58 8,595 53,075 30,567 124,002
19 1.15 4.16 3.25 10.46 14,933 54,638 46,613 150,537
Agd= <.0001 <.0001 <.0001 <.0001
19999l A 0.57 2.10 1.49 4.51 7,371 27,556 21,354 64,234
2000-2005 0.65 1.87 2.02 4.88 8,425 24,39 29,007 70,585
2006-2010  0.88 3.88 2.60 9.00 11,445 51,065 37,528 10,1
2011-2015  1.02 2.91 2.64 5.60 13,301 37,925 37,858 80,875
2016\ d°]F  0.59 4.80 6.91 20.48 7,717 63,494 99,014 294,306
X 2 ALS <.0001 <.0001 <.0001 <.0001
0.61 2.20 1.96 7.36 7,861 28,560 28,069 106,753
2 0.72 2.85 2.72 8.92 9,406 37,784 39,275 129,1%
3+ 1.92 6.54 6.06 12.94 25,118 86,034 86,977 186,80
2] A E9 <.0001 <.0001 <.0001 <.0001
7=y 0.64 2.58 1.83 6.09 8,337 33,959 26,298 88,106
A 1.57 5.22 7.50 17.02 20,446 68,472 107,64 244,82
) Y A <.0001 0.0192 <.0001 0.0238
0 0.58 3.28 2.88 9.48 7,632 43,649 41,297 136,64
1 0.47 1.60 1.99 9.99 6,113 20,729 28,498 143 42
2+ 0.94 3.43 2.70 7.58 12,270 44,923 38,902 100,614
T ZFA} <.0001 0.0112 <.0001 0.0134
b7y 0.93 3.35 2.94 8.45 12,112 43,743 42,264 122,219
U= 0.63 2.85 2.29 8.68 8,269 37,603 32,928 124,912
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E 1L AR AA A - T shegel-Sa(ohad, okzduy) Ay 4%
(9] A, €
gghrk gAAS b L R
Covariates AAA AR S AR AR %
mean SD Pwalie mean SD Pwalle mean SD  Pwvalee mean SD  Palue
)71 &~} <.0001 <.0001 <.0001 <.0001
e 0.66 2.51 2.32 8.04 8,549 32,930 33,412 115,92
NS 1.51 5.58 4.29 11.57 19,506 73,023 61,596 167,04
Z AT <.0001 <.0001 <.0001 <.0001
Q1 0.50 3.17 4.29 14.35 6,516 42,202 61,557 26,36
Q2 0.64 2.28 1.64 4.69 8,300 29,570 23,449 67,030
Q3 0.61 2.20 1.82 6.04 7,920 28,838 26,092 88,068
Q4 1.17 4.05 2.90 7.83 15,162 53,077 41,744 113,127
T ATFIOMIAE) 0.0483 <.0001 0.0555 <.0001
Q1 0.48 3.10 4.07 14.09 6,224 41,271 58,353 AL,58
Q2 0.60 1.91 1.48 3.72 7,732 24,770 21,233 53,006
Q3 0.66 2.53 2.05 6.61 8,648 33,061 29,404 96,245
Q4 1.20 4.12 2.96 8.00 15,558 54,008 42,646 115,614
ZF 3 T2AE <.0001 <.0001 <.0001 <.0001
0-0.9 0.71 2.61 2.29 7.93 9,184 34,195 32,861 113,8%
1-1.9 0.95 4.36 3.16 9.42 12,503 57,3% 45,455 136,81
2- 0.75 2.76 4.43 13.32 9,853 36,880 64,002 19%,99
TOTAL 0.76 3.08 2.57 8.59 9,921 40,401 36,H41 123,84
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i 12, AEEA AA A -3 STt d A dint el d3d-55 A A%
(&9 A, )
SFototu e gul-55 WA S Sretetvtmeinl-55 T
Covariates A RES AN A F
mean SD P-value mean SD Pwalee mean SD  P-value mean SD  P-value
A& A A <.0001 <.0001 <.0001 <.0001
A7 (CASE)  3.78 10.06 5.00 12.73 63,735 172,49 72,013 183,365
"HAQNRL) 0.73 2.37 1.40 5.32 10,127 31,705 20,69 77,161
A9 0.0035 <.0001 0.0009 <.0001
A&, A7) 1.54 5.50 2.29 7.51 24,813 94,982 33,256 108,301
Fo A 1.35 6.61 1.91 8.00 21,268 107,12 28,131 116,000
19 1.45 4.51 2.84 9.72 21,129 65,339 41,057 139,945
AEde <.0001 <.0001 <.0001 <.0001
19999 ol A 1.04 2.97 1.30 4.08 16,301 48,538 19,034 58,322
2000-2005  1.47 4.52 1.74 4.48 23,634 78,672 25,447 65,030
2006-2010  1.68 6.29 2.33 8.46 26,156 101,636 33,986 123,001
2011-2015  1.66 5.52 2.55 5.44 25,296 89,454 37,207 78,650
2016%10]%F  2.04 10.63 6.88 20.25 34,138 186,774 99,137 290,906
2] 2} o) A= <.0001 <.0001 <.0001 <.0001
1 1.36 5.48 1.76 6.80 21,830 94,932 25,667 97,737
2 1.23 3.41 2.49 8.42 19,030 52,288 36,201 122,000
3+ 3.27 10.08 5.40 12.31 50,165 161,758 77,862 178,142
A HHE] <.0001 <.0001 <.0001 <.0001
B7a=s 1.25 4.43 1.67 5.70 19,729 73,186 24,38 82,615
Ao 3.04 10.21 6.45 15.85 48,299 173,275 93,092 27,89
2] 9 YA <.0001 0.0340 0.0003 0.0408
0 1.23 4.06 2.48 8.69 19,739 64,070 36,051 125,319
1 1.19 6.29 1.81 9.27 19,541 113,467 26,512 133,12
2t 1.71 5.75 2.44 7.13 26,559 93,063 35,528 108,343
3 ZFA 0.4854 0.0049 0.6079 0.0073
Er=s 1.61 5.02 2.69 8.00 24,734 79,255 38,976 115,719
1= 1.41 5.96 2.03 8.00 22,669 102,367 29,632 115,363
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i 12, AEEA AA A -3 STt d A dint el d3d-55 A A%
(9l A, )
sttt ginl-54 A Sretetvtmeinl-55 T
Covariates AA A A5 AAA AT
mean SD P-value mean SD Pwalee mean SD  P-value mean SD  P-value
X 7] FA} <.0001 <.0001 <.0001 <.0001
e 1.31 4.91 2.11 7.52 20,757 83,360 30,802 108,514
A 2.67 8.71 3.55 10.57 41,596 141,3% 51,276 152,839
Z HAAF <.0001 <.0001 <.0001 <.0001
Q1 1.56 7.43 3.61 13.06 26,235 131,52 52,231 187,812
Q2 1.32 5.12 1.50 4.38 20,955 84,400 21,937 62,829
Q3 1.17 3.45 1.72 5.73 18,393 56,151 25,217 83,778
Q4 1.86 5.99 2.57 7.34 28,223 95,391 37,396 106,244
T ATIICMIEL) <0001 <.0001 <.0001 <.0001
Q1 1.36 6.67 3.45 12.86 22,635 117,101 50,006 184,917
Q2 1.24 4.16 1.37 3.48 19,601 71,548 20,081 49,917
Q3 1.38 5.18 1.92 6.28 21,792 85,318 28,046 91,495
Q4 1.91 6.11 2.62 7.50 29,100 97,429 38,083 108,478
Z A72AE 0.5706 <.0001 0.8951 <.0001
0-0.9 1.43 5.28 2.09 7.42 22,653 89,706 30,445 106,669
1-1.9 1.75 6.84 2.76 8.79 27,295 110,333 39,966 126,950
2- 1.25 3.70 3.46 11.71 20,304 63,464 50,634 172,312
TOTAL 1.49 5.59 2.30 8.01 23,529 93,439 33,525 115,600
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3.4. “AA ARG o AaPd A A - F 37 AF

A&7 - A7 R 624704 A& AAl A -5 HA su 9
Al H A BAATS s v A HAH7HS 15(383—43871) 9F
w4 (16,878—25,4631 1) BF AAl A oi¥] AA & FUFSIR AL, w7
T oAGA AA A dib] A F A5(370—4327) 9 = 9(16,629—25,970%
4) B Frreid. AA d AR7HY H F7d 5 (mean: 383, SD:
321) 2 F9(mean: 16,878, SD: 15,537)L v H 779 #A4=(mean: 370,
SD: 275) 2 FW(mean: 16,629, SD: 14,100) Ht} ] Flom o] o= E7
o2 Fogth(P-value<.0001, 0.0455). AA] Foli= HATaAS5E AA7H
o] Wi HFF e mHPAv|He] o] wWokown FAAoR fofskA okt

(P-value=0.0837, 0.1709).

AL - v dA) 713 ZF FAASe aF H A sy’ 9
A Fo ATATE O AEEH AA AR $d Frteglon, AY
W= (1999 o] Aol dldets 7HES ASHH AA T A5 A4S
i, it ATEAS BE gRdA AEHA AA & ST slew A
A T Abole AEAA A A -5 BE SAH
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3E 130 AR AA AF HAA A=W HT dS
(s A, A D
AA A= AFEANS AA s HFad
Covariates AAIA A A A A A A A2
mean SD Pwaltle mean SD P-value mean SD  P-value mean SD  P-value
A& A A <.0001 0.0837 0.0455 0.1709
A7 (CASE) 383 321 438 320 16,878 15,537 25,463 20,011
T2 (ONIROL) 370 275 432 293 16,629 14,100 25,970 27,795
A4 <.0001 <.0001 <.0001 <.0001
A&, A7l 343 258 398 273 15,297 12,864 23,548 26,789
Iy Al 408 286 468 313 18,028 15,364 28,476 25,776
o 453 367 534 355 20,641 18,091 31,822 21,944
Agd= <.0001 <.0001 <.0001 <.0001
199990l d 427 286 424 294 19,916 16,605 27,907 25,488
2000-2005 373 248 401 270 16,258 12,118 22,841 16,481
2006-2010 395 272 436 295 17,312 13,187 26,259 36,551
2011-2015 321 286 472 343 14,293 13,512 26,174 19,699
2016%10] % 239 384 466 303 10,594 17,018 25,617 17,393
e e <.0001 <.0001 <.0001 <.0001
299 197 327 178 13,177 9,620 18,979 11,448
432 272 503 253 19,415 13,810 30,820 34,455
3+ 679 514 930 483 31,399 27,224 55,713 37,466
A HHE] <.0001 <.0001 <.0001 <.0001
N 366 254 403 249 16,275 12,692 24,090 23,968
A 417 442 636 475 19,407 22,724 37,272 34,849
2] 9} YA <.0001 <.0001 <.0001 <.0001
0 319 238 391 302 13,916 11,300 22,465 17,413
1 310 191 337 189 13,611 9,408 19,534 11,893
2t 419 326 490 323 18,977 16,656 29,690 31,688
B ZRA} <.0001 <.0001 <.0001 <.0001
N 346 306 448 328 15,226 14,416 25,930 32,009
A 393 271 424 278 17,738 14,423 25,781 20,812
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E 13, AEHA AA A WA s FT A
(49 1, A 9
AA A= BFEAAE AA "EWe Aad
Covariates AR AR S AAA A&

mean SD Pwaltle mean SD P-value mean SD  P-value mean SD  P-value

2| 7] F-At <.0001 <.0001 <.0001 <.0001
182 356 264 418 284 15,864 13,497 24,847 26,333
A 486 390 538 375 22,084 18,812 32,336 23,256

Z ATHEAAT <.0001 <.0001 <.0001 <.0001
Q1 120 125 243 235 5,353 6,348 14,899 39,901
Q2 240 96 287 121 10,915 5,468 17,219 8,575
Q3 357 124 397 155 15,499 6,862 22,657 9,239
Q4 660 322 708 336 29,787 17,881 42,642 25,228

T ATFICMIEL) <0001 <.0001 <.0001 <.0001
Q1 129 116 233 204 5,218 5,124 13,322 38,581
Q2 255 129 312 164 10,922 5,998 17,732 9,523
Q3 361 129 395 148 15,915 6,380 23,358 9,077
Q4 661 332 717 344 30,570 18,088 44,032 25,272

% ATZAHE <.0001 0.0081 <.0001 <.0001
0-0.9 395 270 448 290 17,704 13,929 26,374 19,983
1-1.9 339 338 417 326 15,118 16,428 26,138 41,412
2- 208 208 307 292 8,791 9,502 17,004 16,543
TOTAL 373 287 434 300 16,691 14,473 25,843 26,068
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Covariates

T3

-98.3

896 -52,255

-98.4 53,151

0.05 -2.92

2.96

7 (CASE)

0.12 -0.01 -11.0 2,314 2,171 -142 6.2

0.13

571.9

507.8 10,721 72,041 61,319

5.02 4.19

%171 (CASE) 0.83

shaehu}

_E o~
=T

9,598 22,754 13,157 137.1

1.58 0.84 114.8

0.74

157 (ENRL)

32.4 63,735 72,013 72,013 113.0

5.00 1.22

3.78

7 (CASE)

204.4

92.4 10,127 20,696 20,696

1.40 0.67

0.73

shaehol uA7AONRL)

50.9

14.5 16,878 25,463 8,585

438  55.35

%71 (CASE) 383

A

56.2

16.9 16,629 25,970 9,341

432 62.44

370

LIRS ESEAT6100)
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Lol O
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5. AR AN A F STsel ALY AT e naga A AL BA A

T e "b-1 lowe?5% Clllpper p-value
ATEAA
AR (2) A A7IE 22.637  14.563  34.899  <.0001
R MR, ref
Al 71 (X) AAl A ref
A & -0.052  -0.250 0.198  0.6544
AlZEA S (T) 0.006 0.000 0.013  0.0637
AZIHa x AIZPESE (X x T) -0.022  -0.036 -0.007  0.0030
AT x AIZFRES (Zx 1) 0.006  -0.006 0.019  0.3148
e x A7IRS (2 x X) -0.959  -0.982 -0.907 <.0001
A7 xS -0.050 -0.109 0.012  0.1110
(ZxXxT)
AT=Y
AR (2) A H 7718 21,719 13.335  35.007  <.0001
ISR PRy, ref.
Al 71 (X) AAl A ref.
A & -0.105 -0.296 0.139  0.3685
AlIZEE S (T) 0.009 0.002 0.016  0.0117
A7 x AIZPEE (X x T) -0.022  -0.036 -0.007 0.0036
AT x AIZFRES (Zx T) 0.005  -0.008 0.018  0.4820
e x A7IRS (2 x X) -0.966  -0.986 -0.918 <.0001
A7 xS -0.035 -0.089 0.022  0.2253
(ZxXxT)

A =(2): case?} controle] FA] o)A FF(level) =}o]
A 718X TA A% controld F=(level)
ZHAS(T): A o)A 9 controle] 7]&7]
7 x A/ EEX x T): FA o] F control9] 7]&7] W3}
x AIZBPAS (Z x T): case$} control?] FA oA 71&7](slope) x}o]
x AlZIHS (Z x X)© case$}t control® FA A5 F=F(level) Ao
X Al71¥ 4 x A|ZFH S casedt control®] A o] %9 7]1&7](slope) 2}o]

N

N> >,

o N
[HUN VAU
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(R BR RvedtE RRRLRE lest

B AE (Ee:7HE)

Q=2 7| (predicted)

CH=2 712 (actual)

FHEEE7IT (actual)
TEBE7NT (predicted)

100,000~

20,000
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=] _ o
S 3 S
3 S

B pEdtR RRRELER oledt

= AlE (et A

k=]
BB (actual)
AFBLIIY (predicted)

D= 718 (actual)

A&

QER 718 (predicted)
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=
T

1
s

7}st

=
<)

FA7F 0.8%

lom 4 F

O
PN

il

)
=
NE

3t

i

<5 11.3%

AR A

#2)

14

A

Ak A AIH WEks

=
T

Gl

16) (19 12).

-
it

A=A ATk

16. AFEZA] AA] A -

-
it

p-value

95% CI
upper

lower

i

AT BAAT

0.0569
0.4849
0.0037

0.013

0.0002
-0.267
-0.034

0.006
-0.078
-0.021

Al

A Al Hg

=
T

Kl

A

0.159
-0.007

3 A

A4

AT =

0.0138
0.3166
0.0028

0.015

0.002
-0.298
-0.035

0.008
-0.113
-0.022

Al

A %
(BRERE!

A

0.121
-0.007

Al

5 =
T T

A
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A AA A PR VIS die] "AAVRY ZT dFe 23.7%(5
15.5%) o @wstoy FAASR foJakA] vt A& HAAl A% "3V
e w7 e vlE et E -5 057 161.7%, w8 191.3%
o @ol AT BoR BAHEAL FAHSE Fostglon, o|F Hilv]|we]
vAA7IF giE] 7]1&7] zbel7t A= 0.2%, aH 0.3% H Zo
2 fFoshA] ZUTH(E 17).

(19 13) % AA78S AEAd AA A5 AT A5t 59 25 S8t
R o|F 7|E7|7F gwkek FUF FAE BT wEATES %
A Ago]l AvlstA Frkeke ZoR Hilou FA AF control FE(X)
S AF 2.9%, FN 5.9% FAstE Aow EAEQon EAHOR FolH

oottt A o]F control?] 71%7] WX x T+ A5 3.3%, =Y 3.4% 72

|
o

ol
Ir
o
(o
frtl
i
X,
il
32
o
H
ol
X
X
|o
fr
do
o,
ol
S
|
3
v
=)
o
jant
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s
1o
_>|i
o

q
A7 AN Q-3 A AsE A9 BRes] fae] FAHow gra

& o E FHAAAGREA S A WA 18)(2H 14).
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E 7. ASHAA AN A - F sheebvh 89-55 P70 B vae gD 248

95% CI

5 e b-1 p-value
lower upper
AT A4
A S=(7) AE-AA 7 0.237 -0.338 1.310 0.5057
R s ref.
Al 71 ¥ 4=(X) 2AA A ref.
AA & -0.029  -0.157 0.118 0.6794
A ZBA S (T) 0.032 0.025 0.039 <.0001
A 719 x AIZFHS (X x T) -0.033  -0.044 -0.022 <.0001
AW x AP (Zx T) 0.004 -0.014 0.023 0.6421
AT x A 7IHE (Z x X) 1.617 0.485 3.614 0.0009
Febda= x A7HES x AP
HERRE x AT x AREES: 0.002  -0.020 0.025 0.8591
(ZxXxT
AT+EY
A S=(7) AE-AA 7 0.155 -0.374  1.131 0.6439
R s ref.
Al 71 ¥ 4=(X) 2AA A ref.
AA & -0.059  -0.186 0.087 0.4083
A ZBAS= (T) 0.036 0.029 0.043 <.0001
A 714 x AIZPES (X x T) -0.034  -0.045 -0.023 <.0001
Ao x AIZPES (ZxT) 0.003 -0.015 0.021 0.7523
AW x A 7IHE (2 x X) 1.913 0.625 4.224 0.0003
FebHaE x A7HESE x AP
HERRE x AT x AREES: 0.003  -0.019 0.026 0.7776
(ZxXxT
x ATHE(Z): cased} control?] A o] FF(level) #}o]
AZ7IAE(X): A A3F controle] == (level)
AIZPRAS(T): A o149 controle] 7]€7]
A7 x AIZFHS(X x T): A ©]F controle] 7]&7] W3}
AEHS x A HSE (Z x T): case® controld] A o] 7]1&7](slope) *}o]
AGHEE x A7 (Z x X): case$} controle] A AZ 9o =F(level) x}o]
AEHES x A7 x A7 case)t control®] FA] o] %9 712 7](slope) *}o]
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(R BR) RWRER 5%

{ofeSin

B AE ENAD

FERETIY (actual)

— REEE L (predicted)

=2 715 (actual)
@ED 712 (predicted)

120,000

& 2 E S

: & & @

(@ 150) & +w-BF lnl2eTin

P AE &R 1E

HEZ 718 (actual)
=R 71 (predicted)

THEEETIE (actual)

— R EEET (predicted)

=2
3557 A7+

=

18 13, A7 v B AEE7 A g
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318, AREAAA A A - F s -5 Aol dd EAAAD B A2

T e"b-1 Lower 9ok ¢ wpper p-value
AT BAASF
AL FA 0.033 0.026 0.039 <.0001
M A4 st -0.093 -0.204 0.034 0.1463
AAl 5 FA -0.032 -0.042 -0.021 <.0001
AT 29
AAL A FA 0.037 0.030 0.044 <.0001
N A3 st -0.110 -0.226 0.022 0.0995
AAl 5 FA -0.033 -0.044 -0.022 <.0001
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¥ 9. AEEA AN A - F SFSla ARy sheeEed 545 ] Hja A AIE B4
95% CI
T e™b-1 ’ p-value
lower upper
AT ARA
A =(2) A&dH 71H 3.410 2.040 5.397 <.0001
2 7| ref.
Al 71/ 4=(X) AA A ref.
AA & -0.022 -0.132 0.102 0.7185
A1 S (T) 0.026 0.021  0.031 <.0001
A7 x Al X x T) -0.028 -0.037 -0.018 <.0001
HebdA s x A (Zx T) -0.008 -0.018 0.001  0.0912
AT x A7IHG (2 x X) -0.138  -0.288 0.042 0.1252
FebAg= x A7 x AIRPAS
HRERS x AT x AREES 0.008 -0.008 0.025 0.3202
(ZxXxT
ATa=Y
A S=(7) &R 71 4.294 2.646  6.687 <.0001
2 7| ref.
Al 71 4= (X) 2AA A ref.
AA & -0.043 -0.149 0.077  0.4654
A ZBA S (T) 0.027  0.022 0.032 <.0001
A7 x Al (X x T) -0.027 -0.036 -0.017 <.0001
Aok x A (Zx T) -0.009 -0.019 0.001 0.0774
AT x A7IHS (2 x X) -0.284 -0.413 -0.126 0.0010
e x A7 S x ARPHSE
HRPRES x AT x AR 0.009 -0.008 0.025 0.3053
(ZxXxT
x JEWHE(7): cases} controle EA) o] A F£F(level) =}
AZ7IAE(X): A A 3F controle] == (level)
AIZPRAS(T): S A o149 controle] 7]€7]
AZ7I S x AIZPAS(X x T): T4 ©]%F control9] 7]&7] W3}
HAEES x AHESE (2 x T): case?} control® A4 o] 7]1€7](slope) *}o]
AGHE x A7 (Z x X): case$} controle] A AZ 9o =F(level) x}o]
HAGHE x A7 x AZFEAS: case$} control @] 4] o] %2 712 7] (slope) A}o]
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E 20, AEAPA AN AT A ARl #e wawANAAD $425)

T e b—-1 99k C1 p-value
lower upper
ATEAA
AR (2) AgAdAd 7% 0.035 -0.046  0.123  0.4139
iz 7] ref.
A 71|84 (X) AR A ref.
A & -0.057 -0.073  -0.041  <.0001
AR (T) 0.009 0.007  0.010  <.0001
AZIWG x ARG (X x T) -0.007  -0.010 -0.004  <.0001
HAATF x AZPAT (Zx 1) 0.001 -0.002  0.004  0.5138
e x A7 (Z x X) -0.003  -0.032  0.027  0.8546
A XZA;]X%}TT); AT -0.003  -0.007  0.001  0.1994
AT=Y
A =(7) A&d7A 718 0.017 -0.066  0.108  0.6992
&= 7] ref.
A 71| 4 (X) 2AA A ref.
A & -0.086 -0.114 -0.058  <.0001
AR (T) 0.017 0.016 0.019  <.0001
A7 x AP (X x T) -0.007  -0.018  0.004  0.1856
HeWF x APEF (Zx 1) 0.001 -0.002  0.004  0.6977
Ao x A7 (Z x X) -0.001  -0.047  0.047  0.9609
HehHa x A7 ¥ x ARPHSG

-0.006 -0.017  0.005 0.3031

A S=(Z): case®t control® FA) oA F=F(level) =}
AZIHE(X): 52 A3 control?] F=(level)
7t
7

—~
=

F(T): TA o149 control?l 7]€7]

|35

A7 x AIZPRES(X x T): A ©]F control®] 7]&7] W3}

A x A7HA (Z x T): case$} control® FA4 o)A 7147](slope) =}o]
AAHS x A 71EF (Z x X): cases} control® FA4) AFe] FF(level) =}ol
AES x A7 x AIZPAS case} controle] FA] o] F2] 7]1&7](slope) *}o]
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AT (actual)
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v o5
Table 1. Controlled interrupted time series analysis of ZFdletddf4E
SFstet et 489
Variables AFH A A5 Lol
Estimte SE 95% CI Pvalue Estinate  SE 95% CI Pvalue
A4
A&, A7) ref. ref.
FAA] -0.159 0.213 -0.576 0.257 0.4538 -0.083 0.194 -0.462 0.297 0.6689
1 -0.503 0.160 -0.816 =0.190 0.0016 -0.477 0.167 -0.803 —-0.150 0.0042
AUds
19991 o] A ref. ref.
2000-2005 0.173 0.192 -0.203 0.550 0.3661 0.044 0.162 -0.274 0.361 0.7870
2006-2010 0.108 0.241 -0.364 0.580 0.6530 -0.002 0.204 -0.401 0.398 0.9927
2011-2015 -0.043 0.222 -0.478 0.393 0.8481 -0.120 0.217 -0.546 0.305 0.5796
201611 o] & 0.280 0.285 -0.278 0.838 0.3255 0.061 0.244 -0.417 0.539 0.8017
EEERE
1 ref. ref.
2 -0.200 0.158 -0.510 0.109 0.2043 -0.195 0.133 -0.455 0.065 0.1416
3+ 0.209 0.399 -0.573 0.990 0.6008 0.041 0.332 -0.609 0.691 0.9011
A HAE
=g ref. ref.
A= 0.262 0.287 -0.302 0.825 0.3629 0.208 0.234 -0.252 0.667 0.3758
]| $] AL
0 ref. ref.
1 0.093 0.190 -0.279 0.465 0.6247 0.088 0.171 -0.247 0.424 0.6061
2+ 0.079 0.157 -0.229 0.387 0.6138 0.087 0.143 -0.194 0.367 0.5462
s xFA
=g ref. ref.
IR 0.127 0.150 -0.167 0.421 0.3982 0.056 0.136 -0.210 0.322 0.6806
A 7] F Ak
783 ref. ref.
A 0.385 0.226 -0.059 0.829 0.0888 0.279 0.201 -0.114 0.672 0.1640



Table 1. Controlled interrupted time series analysis of S Fstt#dt24&EY
St At AE
Variables ATFEANAS ATad
Estimte SE 95% CI Pvalue Estimte  SE 95% CI Pvalue
Z AT BAAT
Q1 ref. ref.
Q2 -0.058 0.477 -0.993 0.876 0.9026 -0.040 0.298 —0.623 0.544 0.8943
Q3 -0.301 0.514 -1.309 0.706 0.5576 0.011 0.330 —0.635 0.657 0.9740
Q4 -0.361 0.543 -1.425 0.703 0.5060 -0.015 0.373 —0.747 0.716 0.9671
% ATFA0MHER)
Q1 ref. ref.
Q2 0.190 0.475 -0.741 1.121 0.6885 0.052 0.297 —0.529 0.634 0.8600
Q3 0.312 0.540 —0.746 1.369 0.5635 0.050 0.339 —0.614 0.715 0.8817
Q4 0.451 0.555 —0.637 1.540 0.4166 0.213 0.372 —-0.516 0.942 0.5666
ZF ATEAE
0-0.9 ref. ref.
1-1.9 -0.183 0.217 —0.607 0.242 0.3999 -0.223 0.185 —0.587 0.140 0.2282
2- -0.026 0.275 -0.565 0.512 0.9234 -0.020 0.258 —0.525 0.486 0.9393
A-HESF
B2 ref. ref.
& 0.008 0.034 —0.059 0.075 0.8108 0.006 0.048 —0.088 0.099 0.9000
b -0.038 0.040 —-0.115 0.039 0.3356 -0.017 0.053 —0.121 0.087 0.7541
A% 0.011 0.035 —-0.058 0.079 0.7639 0.056 0.047 —-0.037 0.148 0.2394
AAE(FEH-A 7)) 3.163 0.213 2.745 3.581 <.0001 3.123 0.235 2.663 3.584 <.0001
A (HE2E7]E)  ref. ref.
A7 (A A ref ref.
A7IAF=(AAIE) 0,053 0.119 -0.287 0.181 0.6544 -0.111 0.123 -0.351 0.130 0.3685
Al 0.006 0.003 0.000 0.013 0.0637 0.009 0.003 0.002 0.015 0.0117
A7) x AR -0.022 0.007 -0.037 -0.008 0.0030 -0.022 0.008 —0.037 —0.007 0.0036
A x A4S 0,006 0.006 -0.006 0.019 0.3148 0.005 0.007 -0.009 0.018 0.4820
AehAS x A7) -3.203 0.423 -4.033 -2.373 <.0001 -3.381 0.447 -4.256 -2.505 <.0001
FbEx AP IR x ARMEE -0.052 0.032 -0.115 0.012 0.1110 -0.036 0.029 -0.093 0.022 0.2253
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Table 2. Interrupted time series analysis (single) of SF3ltAdF+A&EA (HNZET)
SFeel AT AR (IED)
Variables ATEAAST e
Estimte  SE 95% CI Pvalue Estimte ~ SE 95% CI Pvalue
P
A&, A7 ref. ref.
F A -0.151 0.182 -0.507 0.205 0.4055 -0.150 0.185 -0.513 0.213 0.4178
19 -0.474 0.196 -0.858 -0.089 0.0157 -0.556 0.191 -0.930 -0.183 0.0035
AYds
1999d o] % ref. ref.
2000-2005 -0.021 0.184 -0.380 0.339 0.9110 -0.068 0.182 -0.424 0.288 0.7074
2006-2010 -0.077 0.178 -0.426 0.273 0.6679 -0.134 0.181 -0.489 0.222 0.4610
2011-2015 -0.069 0.240 -0.539 0.401 0.7744 -0.173 0.237 -0.636 0.291 0.4651
201613 o] & -0.094 0.263 -0.610 0.422 0.7217 -0.132 0.268 -0.657 0.394 0.6229
EEERE
1 ref. ref.
2 -0.117 0.149 -0.408 0.175 0.4326 -0.177 0.153 -0.477 0.123 0.2477
3+ -0.207 0.213 -0.624 0.210 0.3298 -0.239 0.218 -0.667 0.189 0.2740
A A E 4]
783 ref. ref.
IR 0.227 0.218 -0.199 0.654 0.2961 0.256 0.219 -0.173 0.685 0.2428
A A
0 ref. ref.
1 0.186 0.192 -0.190 0.562 0.3325 0.189 0.194 -0.191 0.569 0.3307
2+ 0.145 0.168 -0.185 0.475 0.3899 0.168 0.169 -0.163 0.498 0.3204
AEZEA}
=y ref. ref.
R+ -0.017 0.146 -0.302 0.269 0.9090 -0.041 0.146 -0.327 0.245 0.7776
A7)
783 ref. ref.
R+ 0.048 0.190 -0.325 0.421 0.8015 0.019 0.189 -0.351 0.389 0.9204
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Table 2. Interrupted time series analysis (single) of 53}

SFstetAd A E G (WD)
Variables ATFEANAS ATad
Estimate  SE 95% CI Pvalue Estimate ~ SE 95% CI Pvalue
Z AT BAAF
Ql ref. ref.
Q2 0.037 0.255 -0.463 0.538 0.8843 -0.015 0.270 -0.544 0.513 0.9551
Q3 0.259 0.281 -0.292 0.811 0.3566 0.280 0.294 —0.297 0.857 0.3409
Q4 0.130 0.338 -0.532 0.792 0.6999 0.108 0.345 -0.568 0.784 0.7548
T AT R0MIER)
Q1 ref. ref.
Q2 -0.027 0.259 -0.535 0.481 0.9178 -0.009 0.272 -0.542 0.525 0.9750
Q3 -0.095 0.290 -0.664 0.473 0.7425 -0.084 0.298 -0.669 0.501 0.7787
Q4 0.062 0.337 -0.598 0.722 0.8537 0.098 0.341 -0.570 0.765 0.7741
ZF ATEAE
0-0.9 ref. ref.
1-1.9 -0.344 0.174 -0.685 —0.003 0.0479 -0.366 0.170 —0.698 -0.034 0.0308
2- -0.097 0.357 -0.797 0.603 0.7862 -0.192 0.338 -0.855 0.471 0.5705
A-HESF
B ref. ref.
g 0.011 0.050 -0.086 0.109 0.8205 0.005 0.051 -0.095 0.105 0.9190
= 0.000 0.058 -0.113 0.112 0.9956 -0.013 0.058 -0.126 0.100 0.8232
AL 0.034 0.053 -0.070 0.138 0.5192 0.038 0.055 —0.070 0.147 0.4890
AA A =4 0.006 0.003 0.000 0.013 0.0569 0.008 0.003 0.002 0.015 0.0138
A Ald A3 -0.082 0.117 -0.311 0.148 0.4849 -0.120 0.120 -0.354 0.115 0.3166
AAF FA -0.021 0.007 -0.035 -0.007 0.0037 -0.022 0.007 -0.036 -0.008 0.0028
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Variables AEE A AL 2 ol
Estimte SE 95% CI Pvalue Estinate  SE 95% CI Pvalue
e
A&, A7) ref. ref.
FeA -0.335 0.177 -0.681 0.012 0.0585 -0.390 0.178 -0.739 -0.040 0.0288
1 0.524 0.234 0.065 0.982 0.0253 0.561 0.240 0.091 1.031 0.0194
HAYd=
19991 o] A ref. ref.
2000-2005 0.133 0.229 -0.315 0.581 0.5599 0.104 0.241 -0.369 0.577 0.6672
2006-2010 0.300 0.235 -0.162 0.761 0.2028 0.262 0.233 -0.196 0.719 0.2617
2011-2015 0.180 0.225 -0.260 0.621 0.4223 0.125 0.228 -0.323 0.572 0.5855
201673 o] % 0.313 0.326 -0.325 0.951 0.3365 0.133 0.307 -0.469 0.736 0.6645
2 Fo| Ak
1 ref. ref.
2 0.027 0.165 -0.296 0.351 0.8680 0.009 0.164 -0.311 0.330 0.9543
3+ 0.174 0.290 -0.394 0.743 0.5473 0.103 0.292 -0.469 0.675 0.7245
A A E 4]
783 ref. ref.
R 0.950 0.255 0.451 1.450 0.0002 0.990 0.256 0.488 1.493 0.0001
2] AR
0 ref. ref.
1 -0.118 0.225 -0.559 0.323 0.5988 -0.113 0.222 -0.547 0.322 0.6103
2+ 0.143 0.207 -0.263 0.549 0.4889 0.159 0.201 -0.235 0.552 0.4294
N3 ZFA
=y ref. ref.
A= -0.286 0.151 -0.581 0.009 0.0572 -0.266 0.153 -0.565 0.033 0.0815
A7)
783 ref. ref.
A 0.697 0.254 0.200 1.194 0.0060 0.742 0.285 0.184 1.300 0.0091



T gputE -5
Variables AT A A=
Estimte SE 95% CI Pvalue Estimte  SE 95% CI Pvalue
Z AT BAAF
Ql ref. ref.
Q2 -0.020 0.210 —0.431 0.391 0.9250 -0.091 0.212 -0.506 0.323 0.6661
Q3 -0.175 0.342 -0.845 0.494 0.6076 -0.255 0.328 -0.898 0.388 0.4368
Q4 0.097 0.389 —0.665 0.859 0.8027 -0.033 0.376 —0.770 0.703 0.9294
T AT R0MIER)
Q1 ref. ref.
Q2 0.266 0.212 -0.149 0.681 0.2089 0.416 0.213 -0.001 0.833 0.0505
Q3 0.276 0.375 -0.460 1.012 0.4619 0.420 0.350 —-0.266 1.106 0.2304
Q4 0.496 0.424 —0.335 1.328 0.2419 0.746 0.405 —-0.049 1.540 0.0658
ZF ATEAE
0-0.9 ref. ref.
1-1.9 0.119 0.200 —0.274 0.511 0.5538 0.107 0.192 -0.269 0.482 0.5781
2- 0.511 0.369 —0.212 1.234 0.1656 0.476 0.357 —0.224 1.175 0.1829
A-HESF
= ref. ref.
o9& 0.034 0.025 -0.014 0.082 0.1646 0.024 0.027 -0.029 0.077 0.3718
b 0.005 0.030 —0.054 0.063 0.8814 0.005 0.037 —0.067 0.077 0.8909
AL -0.019 0.029 -0.075 0.038 0.5212 -0.020 0.035 —0.088 0.048 0.5618
ASRF(FEHA71E) 0.212 0.319 -0.413 0.837 0.5057 0.144 0.312 -0.468 0.757 0.6439
AR (27 H)  ref. ref.
A7 G (A A7) ref. ref.
A 7S (AAIF)  -0.030 0.072 -0.171 0.112 0.6794 —0.061 0.074 —0.205 0.083 0.4083
Az S 0.031 0.003 0.025 0.038 <.0001 0.035 0.003 0.029 0.042 <.0001
A7 x AJZPESE -0.034 0.006 -0.045 —0.022 <.0001 -0.035 0.006 -0.046 —0.023 <.0001
AebAS x AZFHESE 0 0.004 0.009 -0.014 0.023 0.6421 0.003 0.009 -0.015 0.020 0.7523
A4 x A7 0,962 0.289 0.395 1.529 0.0009 1.069 0.298 0.485 1.653 0.0003
=X AV RE=x AREE= 0,002 0.012 -0.021 0.025 0.8591 0.003 0.012 -0.019 0.026 0.7776

_86_



Table 4. Interrupted time series analysis (single) of ¥x&}v}

2

gt -5
Variables AT AT ATad
Estinate ~ SE 95%CI Pvalee Estite ~ SE 95%CI Palue
A<
M, 471 ref. ref.
FAA -0.430 0.196 -0.814 -0.045 0.0287 -0.459 0.223 -0.897 -0.021 0.0398
19 0.468 0.279 -0.079 1.015 0.0936 0.417 0.282 -0.136 0.969 0.1393
AUds
19991 d o] ref. ref.
2000-2005 0.062 0.264 -0.455 0.579 0.8144 0.021 0.287 -0.543 0.584 0.9432
2006-2010 0.209 0.223 -0.228 0.646 0.3489 0.158 0.244 -0.320 0.635 0.5175
2011-2015 0.171 0.246 -0.311 0.652 0.4876 0.090 0.261 -0.422 0.602 0.7304
20161 o] & -0.109 0.346 -0.787 0.570 0.7%40 -0.219 0.336 -0.878 0.440 0.5152
EEERE
1 ref. ref.
2 0.186 0.201 -0.207 0.580 0.3529 0.126 0.201 -0.268 0.520 0.5304
3+ 0.124 0.248 -0.363 0.610 0.618 -0.046 0.261 -0.559 0.466 0.8593
A FHH &<
783 ref. ref.
A 0.979 0.288 0.416 1.543 0.0007 1.027 0.301 0.437 1.618 0.0006
X A WA
0 ref. ref.
1 -0.357 0.253 -0.852 0.138 0.1576 -0.312 0.250 -0.802 0.178 0.2119
2+ -0.074 0.245 -0.554 0.407 0.7643 -0.001 0.244 -0.478 0.477 0.9980
s xFA
783 ref. ref.
R -0.391 0.156 -0.698 -0.085 0.0123 -0.367 0.160 -0.681 -0.053 0.0221
X 7] At F
=g ref. ref.
A 0.710 0.291 0.140 1.280 0.0146 0.763 0.336 0.103 1.422 0.0234



Table 4. Interrupted

time series analysis (single) of F:#vf&EI-EF(hz=T)

s ehub -5 4

Variables AT AT Ao
Fetinete ~ SE 95%CT Pvalie Fstimte  SE 95%CI Pvalue
Z AT BAAF
Ql ref. ref.
Q2 0.021 0.267 -0.503 0.544 0.9380 -0.079 0.267 -0.602 0.444 0.7675
Q3 -0.079 0.343 -0.751 0.593 0.8179 -0.210 0.342 -0.880 0.461 0.5401
Q4 0.190 0.413 -0.620 0.999 0.6461 0.005 0.410 -0.799 0.809 0.9907
ZF AT FA0HAL)
Q1 ref. ref.
Q2 0.327 0.264 -0.191 0.844 0.2166 0.486 0.275 —0.052 1.024 0.0769
Q3 0.162 0.325 -0.475 0.799 0.6175 0.403 0.317 -0.217 1.024 0.2027
Q4 0.480 0.433 -0.368 1.328 0.2671 0.828 0.424 -0.003 1.659 0.0507
F AT =A3E
0-0.9 ref. ref.
1-1.9 0.099 0.227 -0.346 0.544 0.6621 0.060 0.228 -0.336 0.506 0.7920
2- 0.463 0.456 -0.430 1.356 0.3098 0.357 0.438 —0.501 1.216 0.4147
AdESF
= ref. ref.
3 0.020 0.032 -0.042 0.081 0.5324 0.003 0.034 -0.063 0.069 0.9382
= -0.036 0.036 -0.106 0.035 0.3197 -0.056 0.040 -0.135 0.023 0.1653
A& -0.038 0.037 -0.110 0.034 0.2977 -0.053 0.043 -0.138 0.032 0.2206
A A FA 0.032 0.003 0.026 0.039 <.0001 0.036 0.003 0.030 0.043 <.0001
MF A5 Hst -0.097 0.067 —0.228 0.034 0.1463 —0.117 0.071 -0.256 0.022 0.0995
HAAL 5 FA -0.032 0.006 -0.043 —0.021 <.0001 —0.034 0.006 -0.045 -0.022 <.0001
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Table 5. Controlled interrupted time series analysis of =F3}t#a

R S
p
pa

Zatol i it A shetol-5
Variables AT AT ATad
Estimte SE 95% C Pvalue Estinate  SE 95% CI Pvalue
EE
A&, A7) ref. ref.
F A -0.353 0.165 -0.677 -0.029 0.0327 -0.344 0.150 -0.637 -0.051 0.0216
1 0.225 0.212 -0.190 0.641 0.2880 0.198 0.203 -0.201 0.596 0.3309
HAYd=
1999 o] A ref. ref.
2000-2005 0.265 0.195 -0.117 0.646 0.1744 0.255 0.183 -0.105 0.614 0.1647
2006-2010 0.310 0.208 -0.097 0.717 0.1350 0.301 0.186 -0.064 0.666 0.1057
2011-2015 0.300 0.197 -0.086 0.687 0.1272 0.291 0.185 -0.071 0.654 0.1154
201613 o] & 0.637 0.326 -0.003 1.276 0.0510 0.564 0.305 -0.035 1.162 0.0650
EETRES
1 ref. ref.
2 0.109 0.158 -0.200 0.418 0.4884 0.105 0.150 -0.189 0.399 0.4844
3+ 0.396 0.294 -0.179 0.972 0.1770 0.312 0.277 -0.231 0.855 0.2604
CEEEE
182 ref. ref.
R 0.636 0.245 0.156 1.117 0.0095 0.622 0.234 0.163 1.080 0.0079
A AR
0 ref. ref.
1 -0.104 0.210 -0.516 0.308 0.6207 -0.068 0.196 -0.452 0.317 0.7308
2+ 0.028 0.192 -0.348 0.404 0.8824 0.025 0.177 -0.322 0.372 0.8891
N3 ZFA
=y ref. ref.
A= -0.146 0.140 -0.421 0.128 0.2966 -0.160 0.132 -0.419 0.100 0.2273
A7) B Ay %
182 ref. ref.
A= 0.499 0.218 0.071 0.927 0.0223 0.502 0.220 0.071 0.932 0.0223
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Table 5. Controlled

interrupted time series analysis of &5l @A 2 +3w=elv}-54=

sttt A+ e epnl-54
Variables ATFEANAS ATad
Estimte SE 95% CI Pvalue Estimte  SE 95% CI Pvalue
Z AT BAAF
Ql ref. ref.
Q2 -0.007 0.392 -0.774 0.761 0.9865 0.040 0.343 -0.633 0.713 0.9073
Q3 -0.224 0.411 -1.030 0.582 0.5859 -0.115 0.362 -0.825 0.595 0.7505
Q4 -0.091 0.442 —-0.957 0.776 0.8374 -0.023 0.393 —0.793 0.747 0.9527
T AT R0MIER)
Q1 ref. ref.
Q2 0.212 0.389 -0.551 0.975 0.5864 0.212 0.338 —0.450 0.874 0.5299
Q3 0.270 0.425 -0.563 1.103 0.5252 0.213 0.363 —0.498 0.923 0.5571
Q4 0.490 0.459 —0.410 1.390 0.2860 0.508 0.400 —0.275 1.292 0.2036
ZF ATEAE
0-0.9 ref. ref.
1-1.9 0.050 0.199 —0.340 0.440 0.8019 0.018 0.188 —0.352 0.387 0.9250
2- 0.279 0.347 —0.400 0.959 0.4201 0.252 0.323 —0.381 0.884 0.4355
A-HESF
= ref. ref.
o9& 0.039 0.022 —-0.005 0.083 0.0818 0.038 0.025 —-0.010 0.087 0.1233
= -0.009 0.025 —-0.058 0.040 0.7243 -0.014 0.027 —0.067 0.040 0.6193
AL -0.012 0.027 -0.064 0.041 0.6633 -0.008 0.028 -0.063 0.048 0.7799
AASF (LA 7719 1.484 0.190 1.112 1.856 <.0001 1.667 0.190 1.294 2.040 <.0001
AR (27 H)  ref. ref.
A7 G (A A7) ref. ref.
A 7RG (AAIF)  -0.022 0.061 -0.142 0.098 0.7185-0.044 0.060 -0.162 0.074 0.4654
Az S 0.026 0.003 0.020 0.031 <.0001 0.027 0.003 0.022 0.032 <.0001
AZIHSE x AJZPESE -0.028 0.005 -0.038 —0.019 <.0001 -0.027 0.005 -0.037 —0.018 <.0001
AebAS x AZFESE -0.009 0.005 -0.018 0.001 0.0912 -0.009 0.005 -0.019 0.001 0.0774
AAWS= x A7 -0.149 0.097 -0.339 0.041 0.1252 -0.334 0.102 -0.533 -0.135 0.0010
PR AP AR 0,008 0.008 -0.008 0.024 0.3202 0.009 0.008 -0.008 0.025 0.3053
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Table 6. Controlled interrupted time series analysis of & X &EUWY

A Az

Variables AFY A A Lol
Estimte SE 95%CI Pvalue Estinate  SE 95%CI Pvalue
A9
Mg, A7) ref. ref.
F A 0.045 0.030 -0.014 0.104 0.1346 0.009 0.033 -0.056 0.073 0.7952
1 0.099 0.034 0.033 0.166 0.0036 0.083 0.034 0.016 0.151 0.0151
HAYd=
19991 o] A ref. ref.
2000-2005 -0.001 0.031 -0.062 0.060 0.9641-0.048 0.034 -0.115 0.019 0.1602
2006-2010 0.001 0.031 -0.061 0.062 0.9883 -0.012 0.054 -0.118 0.095 0.8289
2011-2015 -0.063 0.036 -0.133 0.008 0.0828 -0.137 0.041 -0.217 -0.058 0.0007
2016 o] % 0.020 0.064 -0.105 0.145 0.7552 -0.088 0.086 -0.257 0.080 0.3043
EETRE
1 ref. ref.
2 0.094 0.031 0.033 0.154 0.0024 0.112 0.070 -0.025 0.249 0.1089
3+ 0.383 0.068 0.250 0.515 <.0001 0.368 0.076 0.219 0.518 <.0001
A A&
=y ref. ref.
R 0.006 0.045 -0.082 0.094 0.8955-0.002 0.058 -0.115 0.111 0.9784
2] AR
0 ref. ref.
1 -0.053 0.032 -0.115 0.010 0.0965 -0.058 0.033 -0.122 0.007 0.0783
2+ 0.022 0.031 -0.040 0.083 0.4888 0.053 0.039 -0.023 0.128 0.1701
LB ZTFAL
=g ref. ref.
R 0.008 0.025 -0.040 0.056 0.7421 0.008 0.030 -0.050 0.065 0.7983
2|71 & A}
7R3 ref. ref.
R 0.026 0.036 -0.044 0.096 0.4620 0.013 0.045 -0.075 0.100 0.7752
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Table 6. Controlled interrupted time series analysis of & X &EUWY

A Az

Variables ATFEANAS ATad
Estimte SE 95%CI Pvalue Estimte  SE 95%CI Pvalue
Z AT BAAT
Q1 ref. ref.
Q2 0.334 0.056 0.224 0.444 <.0001 0.148 0.059 0.033 0.263 0.0114
Q3 0.628 0.065 0.501 0.756 <.0001 0.254 0.062 0.133 0.376 <.0001
Q4 0.994 0.069 0.859 1.129 <.0001 0.478 0.069 0.343 0.613 <.0001
ZF ATFH0MEAEE)
Q1 ref. ref.
Q2 0.216 0.055 0.108 0.325 <.0001 0.423 0.058 0.309 0.538 <.0001
Q3 0.235 0.061 0.116 0.355 0.0001 0.636 0.067 0.505 0.768 <.0001
Q4 0.378 0.067 0.247 0.509 <.0001 0.938 0.086 0.770 1.106 <.0001
ZF ATEAE
0-0.9 ref. ref.
1-1.9 -0.012 0.035 —0.081 0.056 0.7245 0.045 0.071 —0.093 0.184 0.5223
2- -0.170 0.069 —0.306 -0.034 0.0141 -0.217 0.073 —0.361 -0.074 0.0030
AdRF
= ref. ref.
= 0.049 0.002 0.045 0.054 <.0001 0.053 0.004 0.046 0.060 <.0001
7 -0.037 0.003 —0.043 -0.032 <.0001 -0.043 0.004 —0.051 -0.036 <.0001
A& -0.015 0.003 —0.020 -0.010 <.0001 -0.027 0.005 —0.035 -0.018 <.0001
A (A& A7 719) 0.034 0.042 -0.048 0.116 0.4139 0.017 0.044 -0.069 0.102 0.6992
ATAF (27 H)  ref. ref.
A7 (A A7) ref. ref.
A7 (AAIF)  -0.059 0.009 —-0.076 —0.042 <.0001 -0.090 0.016 -0.121 -0.060 <.0001
e 0.009 0.001 0.007 0.010 <.0001 0.017 0.001 0.016 0.019 <.0001
Al7IH < x AZFESE -0.007 0.002 -0.011 -0.004 <.0001 -0.007 0.006 —-0.019 0.004 0.1856
A x A4S 0,001 0.001 -0.002 0.004 0.5138 0.001 0.002 -0.002 0.004 0.6977
A4 x Al7[¥M4 -0.003 0.015 -0.033 0.027 0.8546 -0.001 0.024 -0.048 0.046 0.9609
FEx AP R ARBEE -0.003 0.002 -0.007 0.001 0.1994 -0.006 0.006 -0.017 0.005 0.3031
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Abstract

The effects of the self-inspection system on the
medical practice pattens of healthcare institution

- Subject to the 1st pilot project "Temporomandibular

joint transcranial view radiography.) -

J1 Yeong Park
Department of Health Policy & Management

Graduate School of Public Health, Yonsei University

(Directed by Professor Eun—Cheol Park, M.D., Ph.D.)

Purpose: To provide data on the effective operation of the self-check
system by comparing and analyzing the claim behavior of healthcare
institution before and after the introduction of the self-inspection
system, which was introduced for the purpose of strengthening the

prevention of Healthcare Fraud and abuse.

methods: Based on the Health Insurance Review and Assessment Service
medical care benefit cost claim data 60 months before and 30 months
after the implementation of ‘Temporomandibular joint transcranial view
radiography’ item self-inspection, which was conducted as the first
pilot project, the number and amount of monthly claims for each
institution Compared and analyzed. The main variable of interest was

whether to conduct self-inspection, and the dependent variables were
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selected as the number of monthly claims (Number of billing statements)
and billing amount(Amount of money applied by type of medical
institution) for each medical institution in the ‘Temporomandibular
joint transcranial view radiography, and the characteristics of the
medical institution and seasonal variables were set as control
variables to control confusion variables that could affect independent
variables. The experimental group(case) consisted of 156 dental clinics
among the self-inspection institutions in the category of ‘Temporo
mandibular joint transcranial view radiography’ , and 468 dental clinics
that did not have the equipment for which Temporomandibular joint
transcranial view radiography was claimed more than once were set as a
control group. At this time, 1:3 matching was performed using the
nearest-neighborhood method after estimating the propensity score
through logistic regression analysis. In order to analyze the treatment
behavior before and after the self-inspection of the self-inspection
institution(case) and the non-inspection institution(control), Comparative
interrupted time series analysis was conducted on the amount of claims
for each of 'Temporomandibular joint transcranial view radiography',
'"panoramic radiography-special', 'Temporomandibular joint transcranial

view radiography and panoramic radiography-special', overall medical

treatment details'.

Results: As a result of the Comparative interrupted time series
analysis of 'Temporomandibular joint transcranial view radiography’ |
the self-inspection agency group(case) before the self-inspection was
charged 2,172% more than the non-inspection group(control) (95% CI:
13.335 ~ 35.007; p-value<.0001), but it was analyzed that they(cases)
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charged 96.6% less after self-inspection, which was statistically
significant(95% CI: -0.986 ~ -0.918; p-value<.0001). In the case of the
self-inspection agency, immediately after the self-inspection, both the
number of claims and the amount of claim billings decreased rapidly,
and then gradually decreased. After the self-inspection, the slope of
the billing amount of the self-inspection agency compared to the
non-inspection agency tended to decrease by 3.5%, but was not
statistically significant(95% CI: -0.089 ~ 0.022; p-value=0.2253). On
the other hand, in the case of ‘panoramic radiography-special’ , it was
analyzed that after the self-inspection, the self-inspection agency
charged 191.3% more of the billing amount compared to the non-
inspection agency, but it was statistically significant (95% CI: 0.625
~ 4.224; p-value=0.0003). Immediately after the self-inspection was
conducted, both the number of claims and the amount increased, and
thereafter, the slope showed a gentle increase, but it was not
statistically significant.

In the case of non-inspection institutions, the billing amount charged
before the self-inspection for both ‘Temporomandibular joint transcranial
view radiography’ , ‘panoramic radiography—special’ was gradually increased
(95% CI: 0.002 ~ 0.015; p-value=0.0138) and then decreased after the
implementation which was statisticall significant(95% CI: -0.035 ~ -0.007;
p-value=0.0028). In the case of ‘Temporomandibular joint transcranial
view radiography and panoramic radiography special sum’ , before the
self-inspection was conducted, the billing amount of the inspection agency
was 429.4% higher than that of the non-inspection agency, but it was
confirmed that the difference between the experimental group and the

control group was 28.4% smaller immediately after the implementation, which
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was statistically significant.

Conclusion: The ‘Temporomandibular joint transcranial view radiography’
item was likely to be an unfair claim, but 1t was closer to an error
claim due to lack of wunderstanding of medical insurance cost or
electronic 1nput error rather than false claims. There was a sharp
decrease in the claims of ‘Temporomandibular joint transcranial view
radiography’ and increase in the claims of ‘panoramic radiography
-special’ which is an alternative item, resulting in improved treatment
behavior. In addition, even non-inspection institutions that did not
directly intervene were confirmed to have an indirect improvement
effect in reducing the amount of claims after self-inspection.

The self-inspection system is one of the effective measures to
prevent and eradicate inadequate medical bills to numerous institutions
with limited resources and manpower. In addition to the current
operating procedures, if the incentives to activate self-inspection or
additional measures for institutions excluded from the analysis process
are continuously prepared, it will be able to settle down as an axis of

the preventive system.

Key words: self-inspection, Temporomandibular joint transcranial view
radiography, propensity score matching, Comparative interrupted time
series
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