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Table 2. Changes in outpatient coinsurance rates
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Table 3. Coinsurance rates for outpatient and inpatient care
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Table 4. Recent previous studies related to cost-sharing policies
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Table S. Recent previous studies related to cost-sharing policies in Korea
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Table 6. Changes in the policy of the study
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Figure 1. A framework of the study design
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Figure 2. Flowchart of the study population (2010-2015)
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Figure 3. Flowchart of the study population (2010-2020)
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Table 7. Operational definition of variables
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Table 8. General characteristics of the study population (2010-2015)

Total Case Control
Variables (n=2,019) (n=1,681) (n=338)
N % N % N % P-value
Sex 0.0115
Men 871 43.14 704 4188 167 4941
Women 1,148 56.86 977 58.12 171 50.59
Age <0.0001
20-29 125  6.19 35 2.08 90  26.63
30-39 47 2.33 17 1.01 30 8.88
40-49 73 3.62 24 1.43 49 14.50
50-59 150 7.43 100 5.95 50 14.79
60-69 282 1397 234 1392 48 14.20
70 < 1,342 66.47 1,271 7561 71 21.01
Region 0.3960
Urban area 823 40.76 678 4033 145 4290
Rural area 1,196 59.24 1,003 59.67 193 57.10
Educational level <0.0001
Middle school or below 1,271 6295 1,114 6627 157 4645
High school graduate 461 2283 371 2207 90  26.63
College or above 287 1421 196 1166 9] 26.92
Marital status <0.0001
Married 1,355 67.11 1,173 69.78 182  53.85
Currently single 664 3289 508 3022 156 46.15
Household income <0.0001
General level 1,251 61.96 974 5794 277 81.95
Low level 768 38.04 707 42.06 61 18.05
Disability status 0.4063
Disabled 239 11.84 204 12.14 35 10.36
Nondisabled 1,780 88.16 1,477 87.86 303  89.64
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Private health insurance
Yes
No

Average healthcare costs
Exceed

Below

845
1,174

642
1,377

41.85
58.15

31.80
68.20

615
1,066

487
1,194

36.59
63.41

28.97
71.03

230
108

155
183

68.05
31.95

45.86
54.14

<0.0001

<0.0001
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Table 9. General characteristics of the study population (2010-2020)

Total Case Control
Variables (N=1,565) (n=1,307) (n=258)
N % N % N % P-value
Sex 0.1475
Men 652 41.66 534  40.86 118 45.74
Women 913 5834 773 59.14 140 54.26
Age <0.0001
20-29 88 5.62 23 1.76 65 25.19
30-39 35 2.24 14 1.07 21 8.14
40-49 60 3.83 18 1.38 42 16.28
50-59 114  7.28 74 5.66 40 15.50
60-69 256 1636 216 16.53 40 15.50
70 < 1,012 64.66 962  73.60 50 19.38
Region 0.5348
Urban area 652 41.66 540 41.32 112 43.41
Rural area 913 5834 767  58.68 146 56.59
Educational level <0.0001
Middle school or below 962 6147 848  64.88 114 44.19
High school graduate 380 2428 306 2341 74 28.68
College or above 223 1425 153 11.71 70 27.13
Marital status <0.0001
Married 1,093 69.84 951 72.76 142 55.04
Currently single 472 30.16 356 27.24 116 44.96
Household income <0.0001
General level 994 63.51 780  59.68 214 82.95
Low level 571 3649 527  40.32 44 17.05
Disability status 0.5905
Disabled 177 1131 151 11.55 26 10.08
Nondisabled 1,388 88.69 1,156 88.45 232 89.92
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Private health insurance
Yes
No

Average healthcare costs
Exceed

Below

716
849

487
1,078

45.75
54.25

31.12
68.88

532
775

367
940

40.70
59.30

28.08
71.92

184
74

120
138

71.32
28.68

46.51
53.49

<0.0001

<0.0001
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Table 10. Outpatient visits of the study population (2010-2015)

Outpatient visits

Variables Pre-policy (2010) Post-policy (2015)
Mean + SD P-value Mean =+ SD P-value
Total 20.19 + 28.21 19.46 + 28.40
Policy <0.0001 <0.0001
Case 2438 . 28.03 2553 L 2895
Control 16.01 L 29.09 1339 L 25.49
Type of medical institution 0.9771 0.5612
General hospital 2293 £+ 2785 2440 =+  28.02
Clinic 2299 + 2846 2335 +  28.89
Sex <0.0001 <0.0001
Men 19.24 + 23.66 19.52 + 2437
Women 25.82 + 31.20 26.52 +  31.35
Age <0.0001 <0.0001
20-29 1030 = 11.39 6.79 + 9.29
30-39 7.06 + 5.55 6.36 =+ 10.01
40-49 1247 + 11.83 7.88 + 10.47
50-59 12.63 =+ 9.86 1390 =+  22.60
60-69 1835 + 21.38 18.32 =+ 19.29
70 < 2742 + 31091 28.67 +  31.62
Region 0.2197 0.0355
Urban area 22.05 + 29.59 2182 + 2778
Rural area 23.62 + 27.50 2458 =+ 29.32
Educational level <0.0001 <0.0001
Middle school or below 26.80 + 31.59 2820 +  31.36
High school graduate 17.81 + 2296 18.00 +  24.83
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College or above
Marital status
Married
Single
Household income
General level
Low level
Disability status
Disabled
Nondisabled
Private health insurance
Yes
No
Average healthcare costs
Exceed

Below

14.36

22.10
24.77

19.42
28.78

33.81
21.53

17.12
27.20

26.20
21.48

14.85

25.46
33.50

25.48
31.71

43.47
25.35

19.38
32.75

33.82
25.31

0.0468

<0.0001

<0.0001

<0.0001

<0.0001

13.71

22.45
25.27

19.25
29.81

33.55
21.93

17.06
28.26

27.77
20.88

17.83

26.08

32.70

24.40
33.24

39.87
26.26

22.02
32.05

30.78
27.12

0.0329

<0.0001

<0.0001

<0.0001

<0.0001
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Table 11. Outpatient visits of the study population (2010-2020)

Outpatient visits

Variables Pre-policy (2010) Post-policy (2020)
Mean =+ SD P-value Mean = SD P-value
Total 18.90 + 25.75 18.12 =+ 27.73
Policy <0.0001 <0.0001
Case 2324 4+ 25.56 2398 4+ 28.4l1
Control 1457 + 26.69 1226 + 24.00
Type of medical institution 0.7013 0.3769
General hospital 21.14 £+ 2435 2344 £ 3032
Clinic 21.90 +  26.16 21.77 27.59
Sex <0.0001 <0.0001
Men 18.09 =+ 2131 18.43 23.60
Women 2446 £+  28.51 24.63 30.60
Age <0.0001 <0.0001
20-29 10.83 = 12.40 506 =+ 8.86
30-39 7.17 <+ 5.99 9.89 =+ 18.48
40-49 13.08 = 12.77 855 + 13.45
50-59 1296 =+ 9.62 1569 +  22.65
60-69 1859 £+  21.57 19.00 £ 24.78
70 < 2560 £  29.00 2624 £  30.19
Region 0.3193 0.5373
Urban area 21.04 +  26.16 21.51 27.40
Rural area 2236 + 2578 22.40 28.49
Educational level <0.0001 <0.0001
Middle school or below ~ 25.13 =+ 28.16 26.50 29.77
High school graduate  17.78 +  23.69 17.97 26.73
College or above 1434 =+ 14.72 1412 + 21.04
Marital status 0.1409 0.0222
Married 21.17 + 2397 2074 +  25.82
Single 2328 £ 29.99 2406 =+  31.11
Household income <0.0001 <0.0001
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General level
Low level

Disability status
Disabled
Nondisabled

Private health insurance
Yes
No

Average healthcare costs
Exceed

Below

19.32
26.13

29.50
20.83

17.63
25.33

24.77
20.47

24.34
28.01

38.55
23.70

19.87
29.68

30.88
23.26

<0.0001

<0.0001

0.0024

17.70
27.39

29.49
20.80

17.59
25.96

24.56
18.68

22.85
32.60

36.82
26.12

22.62
31.58

30.41
24.17

<0.0001

<0.0001

<0.0001
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Table 12. Differential changes in outpatient visits (2010-2015)

Outpatient visits

Variablest
Estimate SE P-value

Pre-intervention (2010) ref.
Post-intervention (2015) -0.1527 0.0202 <0.0001
Control Group ref.
Case Group -0.0503 0.0157 0.0014
Interaction Effect(intervention*group) 0.1490 0.0213 <0.0001
Sex

Men ref.

Women 0.1765 0.0075 <0.0001
Age

20-29 ref.

30-39 -0.1173 0.0464 0.0114

40-49 0.4074 0.0350 <0.0001

50-59 0.6655 0.0284 <0.0001

60-69 0.9056 0.0257 <0.0001

70 < 1.0861 0.0246 <0.0001
Region

Urban area ref.

Rural area -0.0029 0.0069 0.6744

Educational level
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Middle school or below
High school graduate
College or above
Marital status
Married
Single
Household income
General level
Low level
Disability status
Disabled
Nondisabled
Private health insurance
Yes
No
Average healthcare costs
Exceed

Below

0.2142
0.0568

ref.

ref.
0.1760

ref.
0.1358

0.2706

ref.

ref.
0.1335

ref.
-0.3265

0.0134
0.0138

0.0076

0.0075

0.0086

0.0082

0.0069

<0.0001
<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

+Sex, age, region, educational level, marital status, household income, disability status,
private health insurance, and average healthcare costs were adjusted.
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Table 13. Differential changes in outpatient visits (2010-2020)

Outpatient visits

Variablest
Estimate SE P-value

Pre-intervention (2010) ref.
Post-intervention (2020) -0.1991 0.0242 <0.0001
Control Group ref.
Case Group 0.1003 0.0188 <0.0001
Interaction Effect(intervention*group) 0.0867 0.0256 0.0007
Sex

Men ref.

Women 0.1973 0.0089 <0.0001
Age

20-29 ref.

30-39 0.1215 0.0495 0.0141

40-49 0.4583 0.0395 <0.0001

50-59 0.7178 0.0333 <0.0001

60-69 0.9081 0.0309 <0.0001

70 < 1.0168 0.0301 <0.0001
Region

Urban area ref.

Rural area -0.0213 0.0079 0.0071
Educational level

Middle school or below 0.1405 0.0149 <0.0001

High school graduate 0.0216 0.0151 0.1523

College or above ref.
Marital status

Married ref.

Single 0.1867 0.0089 <0.0001
Household income

General level ref.
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Low level

Disability status
Disabled
Nondisabled

Private health insurance
Yes
No

Average healthcare costs
Exceed

Below

0.1457 0.0088

0.2131 0.0104
ref.
ref.

0.0824 0.0092
ref.

-0.3408 0.0083

<0.0001

<0.0001

<0.0001

<0.0001

TSex, age, region, educational level, marital status, household income, disability status,
private health insurance, and average healthcare costs were adjusted.
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Table 14. Medium-term effects of policy by type of medical institution

Outpatient visits

Variables General hospital level Clinic level
Estimate SE P-value Estimate SE P-value

Pre-intervention (2010) ref. ref.
Post-intervention(2015)  -0.0315 0.0494 0.5243  -0.1766 0.0222 <0.0001
Control Group ref. ref.
Case Group -0.2231 0.1709 <0.0001  -0.0170 0.0173 0.3256
Interaction Effect 0.0505 0.0530 0.3407 0.1771 0.0234 <0.0001
(intervention*group)
Sex

Men ref. ref.

Women 0.0702 0.0201 0.0005 0.1942 0.0081 <0.0001
Age

20-29 ref. ref.

30-39 0.5177 0.2060 0.0120  -0.2081 0.0487 <0.0001

40-49 0.2933 0.1852 0.1132 0.3980 0.0364 <0.0001

50-59 0.7623 0.1723 <0.0001 0.6111 0.0295 <0.0001

60-69 0.7630 0.1682 <0.0001 0.8836 0.0265 <0.0001

70 < 0.8700 0.1668 <0.0001 1.0861 0.0253 <0.0001
Region

Urban area ref. ref.

Rural area -0.0760 0.0185 <0.0001 0.0019 0.0075 0.7946
Educational level

Middle school or below 0.2891 0.0323 <0.0001 0.1868 0.0149 <0.0001

High school graduate 0.1380 0.0331 <0.0001 0.0262 0.0153 0.0866

College or above ref. ref.
Marital status

Married ref. ref.

Single 0.0450 0.1089 0.6796 0.1857 0.0081 <0.0001
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Household income

General level ref.

Low level 0.0969 0.0196
Disability status

Disabled 0.2800 0.0210

Nondisabled ref.
Private health insurance

Yes ref.

No 0.0638 0.0224
Average healthcare costs

Exceed ref.

Below -0.3872 0.0188

<0.0001

<0.0001

0.0044

<0.0001

ref.
0.1320

0.2655

ref.

ref.
0.1408

ref.
-0.3302

0.0081

0.0096

0.0089

0.0076

<0.0001

<0.0001

<0.0001

<0.0001

+Sex, age, region, educational level, marital status, household income, disability status, private
health insurance, and average healthcare costs were adjusted.
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Table 15. Long-term effects of policy by type of medical institution

Outpatient visits

Variablest General hospital level Clinic level
Estimate SE P-value Estimate SE P-value

Pre-intervention (2010) ref. ref.
Post-intervention(2020)  -0.2621 0.0536 <0.0001  -0.2158 0.0274 <0.0001
Control Group ref. ref.
Case Group -0.3237 0.0456 <0.0001 0.1780 0.0209 <0.0001
Interaction Effect 0.3070 0.0585 <0.0001 0.0798 0.0288 0.0055
(intervention*group)
Sex

Men ref. ref.

Women 0.0591 0.0229 0.0098 0.2216 0.0097 <0.0001
Age

20-29 ref. ref.

30-39 -0.7314 0.3508 0.0371 0.1278 0.0503 0.0110

40-49 0.6490 0.2689 0.0158 0.3978 0.0418 <0.0001

50-59 0.6822 0.2652 0.0101 0.6700 0.0345 <0.0001

60-69 0.7500 0.2615 0.0041 0.8798 0.0317 <0.0001

70 < 0.6857 0.2608 0.0086 1.0308 0.0309 <0.0001
Region

Urban area ref. ref.

Rural area -0.1834 0.0204 <0.0001 0.0001 0.0087 0.9921

Educational level
Middle school or below 0.2276 0.0367 <0.0001 0.1111 0.0166 <0.0001

High school graduate 0.0851 0.0382 0.0260  -0.0045 0.0167 0.7897

College or above ref. ref.
Marital status
Married ref. ref.
Single 0.0373 0.0226 0.0990 0.2099 0.0098 <0.0001
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Household income

General level ref. ref.

Low level 0.1169 0.0228 <0.0001 0.1416 0.0096 <0.0001
Disability status

Disabled 0.1902 0.0250 <0.0001 0.2015 0.0116 <0.0001

Nondisabled ref. ref.
Private health insurance

Yes ref. ref.

No 0.1710 0.0240 <0.0001 0.0610 0.0101 <0.0001
Average healthcare costs

Exceed ref. ref.

Below -0.2817 0.0223 <0.0001  -0.3649 0.0091 <0.0001

1Sex, age, region, educational level, marital status, household income, disability status, private health
insurance, and average healthcare costs were adjusted.
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Appendix 1. General characteristics of the study population at baseline (2010-2017)

Total Case Control
Variables (n=1,832) (n=1,528) (n=304)
N % N % N %  P-value
Sex 0.0490
Men 779 4252 634 4149 145 47.70
Women 1,053 5748 894 5851 159 5230
Age <0.0001
20-29 106 5.79 31 2.03 75 24.67
30-39 44 2.40 17 1.11 27 8.88
40-49 70 3.82 22 1.44 48 15.79
50-59 133 7.26 87 5.69 46 15.13
60-69 269  14.68 222 14.53 47 15.46
70 < 1,210 66.05 1,149 7520 61 20.07
Region 0.5659
Urban area 754  41.16 624 40.84 130 42.76
Rural area 1,078 58.84 904 59.16 174 57.24
Educational level <0.0001
Middle school or below 1,142  62.34 1,009 66.03 133 43.75
High school graduate 431  23.53 344 2251 87  28.62
College or above 259 1414 175 1145 g4  27.63
Marital status <0.0001
Married 1,250 68.23 1,083 70.88 167 54.93
Currently single 582 3177 445 2912 137 4507
Household income <0.0001
General level 1,140 6223 892 5838 248 81.58
Low level 692 3777 636 41.62 56 18.42
Disability status 0.2403
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Disabled
Nondisabled

Private health insurance
Yes
No

Average healthcare costs
Exceed

Below

214
1,618

797
1,035

581
1,251

11.68
88.32

43.50
56.50

31.71
68.29

185
1,343

585
943

438
1,090

12.11
87.89

38.29
61.71

28.66
71.34

29
275

212
92

143
161

9.54
90.46

69.74
30.26

47.04
52.96

<0.0001

<0.0001
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Appendix 2. Differential changes in outpatient visits (2010-2017)

Outpatient visits

Variablest
Estimate SE P-value

Pre-intervention (2010) ref.
Post-intervention (2017) -0.0634  0.0210 0.0025
Control Group ref.
Case Group -0.0323 0.0167 0.0537
Interaction Effect(intervention*group) 0.0380  0.0223 0.0883
Sex

Men ref.

Women 0.2190 0.0080 <0.0001
Age

20-29 ref.

30-39 -0.0035  0.0458 0.9387

40-49 0.4025 0.0363 <0.0001

50-59 0.7114 0.0302 <0.0001

60-69 0.9297 0.0276 <0.0001

70 < 1.1209 0.0267 <0.0001
Region

Urban area ref.

Rural area -0.0538  0.0072 <0.0001
Educational level

Middle school or below 0.1715  0.0139 <0.0001

High school graduate 0.0490 0.0141 0.0005

College or above ref.
Marital status

Married ref.

Single 0.1810  0.0080 <0.0001
Household income

General level ref.
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Low level

Disability status
Disabled
Nondisabled

Private health insurance
Yes
No

Average healthcare costs
Exceed

Below

0.0954

0.2059

ref.

ref.
0.1406

ref.
-0.2813

0.0079

0.0093

0.0085

0.0074

<0.0001

<0.0001

<0.0001

<0.0001

+Sex, age, region, educational level, marital status, household income, disability status,
private health insurance, and average healthcare costs were adjusted.
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Abstract

Long Term Change in the Number of Qutpatient based on the

Differential Cost-Sharing Policy on Prescription Drug Coverage

Sim Kayun
Graduate school of Public Health

Yonsei University

(Directed by Professor Sung-In Jang, M.D., Ph.D.)

The government introduced a differential cost-sharing policy on prescription drug
coverage objectives for outpatient (30% — 40% for general hospitals, 30% — 50%
increase for tertiary hospitals) to reestablish the healthcare delivery system. Through
Ministry Health and Welfare Notice No.2011-86, 52 mild diseases were proposed, and it
has been enforced since October 2011. This study aims to provide basic data for seeking
strategic methods to improve the healthcare delivery system by analyzing the mid-term and
long-term impacts of the policy.

This study utilized data, which is open source out of combined data from the 1Ist to

16th of Korea Welfare Panel. This study selected research subjects, including the policy
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target group that had four frequent major diseases out of the 52 mild diseases (diabetes,
hypertension, asthma, allergic rhinitis), and the non-policy target group that had four
frequent major diseases out of data except the 52 diseases (tuberculosis, chronic renal
failure, sequela of fractures, dental caries).

This study presented general characteristics of the research subjects by using the -
test in terms of frequency and percentage, and it conducted the t-test to analyze the average
difference in the number of outpatient visits per year for each group. In addition, this study
used the Difference in difference to estimate the causal outcome of the differential cost-
sharing policy on prescription drug coverage objectives for outpatients with mild disease.

The results of the study are as follows: First, as results of analyzing the mid-term
impact, the policy effect was 0.1490, and the number of outpatients in the policy target
group that controlled the passage of time increased. As a result of analyzing by type of
medical institution, despite the policy effect was not significant at the general hospital level,
the policy effect was 0.1771 at the clinic level, indicating that the number of outpatients in
the policy target group increased.

Second, as results of analyzing the long-term impact, the policy effect was 0.1973,
showing an increase in the number of outpatients of the policy target group. In the analysis
by the type of medical institution, the policy effects with the general hospital level and
clinic level were 0.3070 and 0.0798, respectively, showing an increase in the number of

outpatient uses of the policy target group. Overall, this study suggested that the policy had
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a mid-term impact in terms of inducing proper medical use for mild patients, not reducing
medical expenses, whereas the long-term impact was insignificant.

This study is meaningful in that it attempted to analyze the effects of the policy by
setting up a comparison group and analyzing the impacts of the policy on long-term
outpatient use by individuals using panel data. This study suggests that continuous studies
are needed, which supplement analysis methods and data limitations, and it hopes that the
findings of this study could be used as fundamental data for policy establishment to redefine

healthcare delivery systems.

Keywords: Healthcare Delivery System, Cost-Sharing, Coinsurance, Outpatient,

Difference-in-difference analysis
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