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3.1 Az 3 Q] A

Time, W5E 158 60717 ALHAT ARAANL 712 20073 1L5E
20114 129744 FNAFRAZY ERASENA L5 g =HF A

B AE ugith. A AAS AAERE A Aol AZE 20099 4€

flo
2

T2 ZANMYHFUntervention D= 20079 1€FE 20099 3€7t
A F 2L AAMY A FEiUntervention (=0), 2009 49 %-E
2011 124 7hA & 33703 BANAF Fel(Untervention =D& T
ot =2 0% 12 o|£d WaE Idstdth. =3, A Po| xR
132 3ol u} 2} A5 A A 28k A2

(Time after Intervention)E M= AR AFHEF} AARUA
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B . © P _‘_?:éﬂ
20079 1€5E 20119 12€974A] = 60
AZE ME 5 AAAY7ZE (lagged effect months
@ of intervention period) 971€ A<
ANy A7) A7) A (intervention=0), .
L E 70 & (intervention=1)
2
AN = L )
° A]H ‘f T AA 3 (post policy) months
A . -
39 F 58 4E o5y FF months/person
!
=3 gy TUREE U¥ Elves months/person
Z o
pY oY rlan] 4 LJHzlEr] months/person
&
H
2= ALdWEH AL =] months/person
gz HEs E3 gy months/person
3‘Eﬂ1 0]12]0) 2= 2] olelol =
ALY dE Yl months/person
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4. 40 H

4.1. 43 3 #AEX(segmented regression analysis)

A&-3cH(Diggle, 1989; McDowall, 1980; Matowe, 2003; Zeger, 2006). &4 & 2]
(quasi-experimental) A7 TRl A DA AAE AT+ AAE A8 B
IZEA A&7 Ulintervention)e] 7 Al A (ongitudinal) EHE MYAFZ

Hrrslz)ol wl¢- HEgs B4 g o] tiKontopantelis et al., 2015). 7} 43

&
rlo
=
o
=1
o
Y
1o
i
et
Ll
o
A
N
ol
o
=0,
2
o

tHGrundy et al, 2009;

Kontopantelis, 2015). AA2 EA(seasonality), <3714 = (cyclical

BAsHEA MAEAe} FHAFI ABAE FAH5 FAA FAHS A
A3, Az IAEANA A AARFE L Yo a9E FAs=T
AoJA Testal FAlo AAHo|HA FE3 FA A FsooltklLagarde, 2012;

Ma et al., 2013).

d 49 RE AEACE ASEHE AAANPCRE A A a34E B}
371 98l @A 3 HE(segmented regression)o] AREEATE o] AFE
SAS version 9.2(SAS Institute, Cary, NC)& ©]&3}o] AUTOREG ZZA|XH=ZE &

AR NYSGL, RE BAO fo5Fe 5%2 4
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ANAGAR B8 ) 2 0o =9
AE dolg o] Fx9F AlZEe] WH3le| ulhg}
o2 A¥correlatiomAE EF 2
7} $ktHLiang et al,. 2012). &

24717434 (auto-correlation) S 7Fggto2H EPAH L HASA FETh

mQ

A%

rok

ARRAE 7}
g

o] =4 (dependent and autoregressive)o]g}ar

N
Rl

131 glem,

o] old Hgkol A

>
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L HNE e Ade BEE F5USE 1
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H] A AFA

(non-stationarity)

7] 4 A

(auto-correlation)

A4
(seasonality)

AEAA BEHGo] Az
o st we Mz B
W, shibe]

AAE ZAE7F 7HA AL A=
ALA de EF

ANAL ABQkA H&Wr)
Adxos wsgte et AY
e S94J] @S 7

AEZ 2 OLS(ordinary  least
squares) 3|HAEA oA A7)
o] U A oxFgS FA3}
= Als(coefficients)E A4k

o 9 (bias)@<S 714

ADRE BASA gow Ai|
AJass Bristed o<
ok7]gt
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4.2. A7)13)H 223 (autoregressive error model)

ANFALARY LS ATHG FFoz FAHH AAGEH {F&3tH o]
£ &3t M FEo a3E FESA Bk AALARA WAH
© FAl(secular trend)e] EHE FASH] w&ol F71HQ1 AAFEY
< BEAY Favt glon AANYEHAE S5t A HYE EAYEHA]
o =H(Biglan et al., 2000; Penfold Robert et al., 2013). o] A9 EAENS
2)3te] SAS version 9.2(SAS Institute, Cary, NC)ol4] PROC AUTOREGS &&
st EAey HAT £4 F Al $AZ FoaeEp-value)> a=0.05 |

A7 00] obd ®islel xol& U
U FEAFE A Seted F93% e 7H e g
BA5t12E st AAIE AR 2719 dES(Gegment)E Uro] BE S

TEAT A WA BAEe A EE Aol W] o del HolE o]

a

’

3
3
i
>~l
1
rlo
X
10
o
_{
Lo
ko)
o
o
=
o
IS
o)
>
Y
o
Y
]I
z
O
X
10
o
o

J_:,'___
G S wlwste] JiQle]F o] @Al Aol FElevelI FA

FHAE Ao 52 FAN A BFAA SAHA Bk W =

-5 (variability)e] 1 FAl= 73F We] 7]&7I(Slope)E oW gttt REeF )

JEAZE JAThA Yol ot A-E Ve 2 ATy AT Fs vl
]_

rr

olg} & < ¢It}Biglan et al., 2000; Des Jarlais et al., 2004)
Aoz ANAE A= A&HA Zd3secular trends), FHA|

(auto correlation) 2 A GA#(serial correlation)S HAT
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1993). @A ANAE &AL st faiA € dolHE A 4T
1= i €L@months/person)olt}. MYAE FIHEZ HANJe a5 FA35}

7] 9lalel olelel Be wAA AANEM m@L TIANT. fiE A

(time=0)d ™ FTHATY FE(eveD#l 3HA2 9 ydHHoIth. g MY
EfdAoz Y A FLoA dutAo)lm FxFH A (structural trend)Z A

wAel HolEe Add A& AL BADT G5 AU S747
H

MAEF7E vkdd FAtrendolth. 5HHGF Time,= AAEAETT &8 7]
o] A&HRl L AEE Utk Intervention,2 B MY WL 0,

MY F= 12 25 20099 4€ A FAATY A4RY A AH Aks

o~
(o]

T3t Timeafter Intervention,= B3 /NYolF &2 A=

9
gttt e, 2xpgolH, t= AIZF AFHQR007E 1€ FE 20119 129744 9

Mg <& v
Y, = B, + B,* Time, + 3,* lvention, + 35* Timea fter Invention, +e, (1)

A ANALD £42 AFsr] Asids AAE ARbelA A7) dade
BAHNFE Aol & Fasith  1x AV ARY  (first-order
auto-correlation)®] ZAE &<lstr] 93] twlsk (Durbin-Watson) A #o
2 AAstd o™, BACKSTEP A& &3l 2a3e FAsAT. AddS &
A3t7] 93l NLAG %4 AR83F T AUTOREG 7|52 AHsd o2 AA4E

Ago] AHAAES AFSta AR 27 Adohial 7 (autoregressive

parameters assumed given)3F & 2| FF R4S FAITHSAS, 2013).



YEE 129714 S&5E AFAAS BEJAALAU GRS dete s 574
oz Agslbets AL AL, AAH7] A7LA] Algke] 28" A
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L A7) Qi 5

2009 49RE 2009 12972 AAS BARDBALNAA AAL A
S3om, I AAe] 20119704 A8 34287 ATt dAre] dnka 540
CHE 8). 34289 SEUA Fol 3AdgA 380 (11.1%), "Hd 2% 2 18
Al E RS 3,048% (88.9%)01 U th 2009 FFEoz AFtAAte] AETe 20
Al ERE Mool 21229 (61.6%)F 7FA wth 50-6041 Fw 2537 (7.4%),
60-704 He 3279 (9.5%), 704 °]F 428¥ (12.5%) oItk AE 1,479
(43.1%)%8, A= 1,949 (56.9%)8 ola, AFAGL A&A 380% (11.1%), F
AE ZF U= 8239 (24.0%), &8 2 FolE A 22259 (64.9%)°13
. AoleFAEE A4 3,062 (89.3%)9, AF(HNeH 3-65) 2004 (5.8%),
=

Z(AZANSF 1-25) 166 4.9%)o. 2 Hxslch
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Variables N %

Lower co-payments (study subjects)

Study populations having rare disease 380 11.1%

Study populations having noncommunicable

, 3,048 88.9%
disease and under 18 years
Age group
Under 20 2,122 61.6
20-30 27 0.8
30-40 85 2.5
40-50 196 5.7
50-60 253 7.4
60-70 327 9.5
Over 70 428 12.5
Sex
Male 1,479 43.1
Female 1,949 56.9
City
Seoul 380 11.1
Metropolitan (.excluding Seoul) 823 24.0
Rural 2,225 64.9
Degree of disability
Normal 3,062 89.3
Mild and ModerateD 200 5.8
Marked 166 4.9
Total 3,428 100

1) Degree of disability in Korea : Mild and Moderate (third to sixth degree), Marked (a first
and second degree )
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3 9. Number and mean of observed outcomes for pre- and post-policy period and difference in each

Pre-policy period

Post-policy period

total (Jan 2007- Mar 2009) (Jan 2010 - Dec 2011 . changes
Outcomes Difference p-value
Mean Mean (%)
Months SD Months
(months) (months)
Total
o 3428 27 59887 29735 24 169,837 15468 109,950 183  <.0001
expenditure
C _
. ° 3428 27 7.867 1366 24 0771 1300 1,904 24 <0001
Medical payment
Outpatient
costs utpa M 3498 27 27464 15421 24 85086 5017 57622 209 <.0001
COSTS
Inpatient
npi en 3428 27 32114 14800 24 84212 13902 52098 162 <0001
COSTS
Outpatient
,u,tpa D VT SV 070 023 2 235 019 1.65 235 <0001
VISI
Utilization
Inpatient visit 3428 27 021 008 24 076 007 055 261 <0001
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HEFPRe JYPAS $,-0.2679, W4,

=1.3697NE Bt dddae TRHLANA w2 FF2 ZHMY 13
2

b SAHAHEREA] GALS §,70.4210, B9,

YUY (3,=0.043D).

3 10. 239 AgkAto] ok AH &3 24 Q9
Immediate
Pre-policy change
Outcomes trend after policy
(By=trend  (B,=Intervention
effect)
Total expenditure T ]
Medical Co-payment - L
COStS  Qutpatient costs M 0
Inpatient costs 7 7T
Utilizati Outpatient visit - T
O Inpatient visit 7 7

Post-policy
trend change
(85~ =trend)

1

*7T . Arrows indicate a statistically significant coefficient (p<0.05) from

segmented regression with linear post-policy trend term
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£ 11 29 Akt thsk A& 53 24 Ay
i Level change after  Trend change .
Intercept Baseline trend ) i ) ) Durbin-
Outcomes intervention after intervention
Watson
J¢] p-value J¢] p-value J¢] p-value J¢] p-value
Total expenditure 12,318  0.0218 3,369 <.0001 56,758 <0001 -2,586 <.0001 1.79
Medical Co-payment 7,352 <0001 35.3002 0.3926 757 0.3833 21 0.7532 1.92
cost Outpatient costs 7,563 0.1773 1,466 <.0001 38,047 <0001 -1,497 0.0099 1.92
Inpatient costs 9,899 0.0118 1,572 <.0001 22,491 0.0003 -802 0.0290 2.19

Outpatient visit
0.6011  <.0001  0.0080  0.2530 15162 <0001 -0.0076 0.4919 1.92

(hospitals+clinics)

Hospitals 01064 00020 00054 00079 02679 <0001 -0.0041 02107 178
Utilizatio Clinics 05373 <0001 -0.0007 08648 13697 <0001 -0.0048 04509 174
n Inpatient visit 01220 <0001 00064 <0001 04640 <0001 -0.0059 00073 188

(hospitals+clinics)

Hospitals 01096 <0001 00064 <0001 04210 <0001 -0.0051 00190 188

Clinics 00137 00014 -0.0000 09696 00431 <0001 -0.0006 01220 1.9
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Time

Jan 2010 Dec 2010 Dec 2011

Outcomes Mar
2009 (Intervention (Intervention (Intervention
begins) period) period)
Total expenditure
103,281 160,822 169,435 178,831
(monthly won/person)
Relative intervention
50.8% 17.9% -2.9%
effects (%)
Co-payment
8,297 9,110 9,726 10,398
(monthly won/person)
Relative intervention
9.3% 11.6% 13.8%
effects (%)
Outpatient costs
47,145 85,161 84,820 84,448
(monthly won/person)
Relative intervention
75.2% 31.0% 2.6%
effects (%)
Inpatient costs
52,343 75,604 84,069 93,303
(monthly won/person)
Relative intervention
40.2% 18.1% 3.6%
effects (%)
Outpatient visit
L 0.81 2.33 2.34 2.34
(monthly visits/person)
Relative intervention
186% 156% 132%
effects (%)
Inpatient visit
. 0.29 0.76 0.77 0.77
(monthly visits/person)
Relative intervention
151% 105% 1%

effects (%)
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Abstract

Impact of policy change in the coverage for lower-income group from

medicaid to national health insurance: an interrupted time series analysis

Sungkeun Shim

Department of Biostatistics
Graduate School of Public Health
Yonsei University

(Directed by Professor Sohee Park, Ph.D.)

Backgroud

In April 2009, South Korea implemented a new policy aimed to lower
income group transitioning from Medicaid to national health insurance as a
part of restructuring welfare resources. The purpose of this study was to
determine the true impact of a policy change for lower income group

suffering rare diseases, noncommunicable diseases, and under 18 years.

Subject and Methods

This study was conducted by a interrupted time series study using data
from the NHIS sample cohort from January 2007 to December 2011.
Beneficiaries of new policy who transitioned from medicaid to national health
insurance and maintained the status of lower income group until December

2011 were included in this study. This study estimated the changes in mean
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outcome levels and trends pre-policy(intervention) and post-policy. Segmented
regression analysis is to estimate the interaction terms between
implementation of a policy and time and the association between the

intervention and outcome while controlling for the overall secular trend.

Results

The parameter estimates for 'pre-policy trend’, ’immediate change after
policy’, 'post-policy trend change’ were the main coefficients of interest. A
new policy was significantly associated with continuous increases in total
medical cost, inpatient medical cost, inpatient visit, but not for co-payment
for individual. Outpatient medical cost and outpatient visit were only
associated with the parameter for immediate change after policy. There was
no significant month-to-month change in these outcomes, either before or

after the intervention

Conclusion

Our results suggest that the new policy provides true impact of expanded
coverage on total medical cost and hospital utilization, such as outpatient and
inpatient visit at immediate effect of the intervention for lower income group.
However, evaluations of the adequacy of medical cost and utilization are
urgently needed. Policy makers should consider the comprehensive effects of

implementing a new policy in lower income group in various ways.

keyword : lower income level, health policy change from Medicaid to national health

insurance, Interrupted time series, segmented regression
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