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Analysis of Influencing Factors of High-Cost Beneficiaries of Catastrophic
Health Expenditure Support Project

Nayoung Kim, Haejong Lee, Seungji Lim
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Background: As the government has recently been discussing the expansion of the disaster health expenses support project, we
would like to confirm the characteristics of beneficiaries of the support project, particularly those of high-cost beneficiaries.
Methods: Using the database of catastrophic health expenditure support project from 2019-2020, this study aims to confirm the
characteristics of high-cost beneficiaries focusing on the overlap of the relieved out-of-pocket systems, known as the out-of-pocket
ceiling system and the system for rare incurable diseases. Logistic regression analysis is used to examine this issue.

Results: In order to analyze the factors influencing high-cost beneficiaries, five models were created and analyzed, including the
status of duplicated beneficiaries for relieved out-of-pocket systems, sociodemographic and economic factors, and individual health
status as sequential independent variables. All five models were statistically significant, of which economic factors had the greatest
impact on the model’s predictions. The main results indicated that those who benefited from multiple systems in duplicate were more
likely to be high-cost beneficiaries, and there is a higher probability of incurring high health expenses among the underage. In
addition, within the beneficiaries of catastrophic health expenditure support project, it was observed that higher health insurance
premium percentiles are associated with a higher proportion of high-cost beneficiaries.

Conclusion: This study examined the characteristics of high-cost beneficiaries by encompassing reimbursement and non-
reimbursement. According to this study, it is expected to be used as basic data for setting priorities and improving the current criteria
of catastrophic health expenditure support project, aiming to sequentially expand the program.
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——

Arrangement by persons ]
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Figure 1. Process of selecting subjects for the study.
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Figure 2. Distribution of supporting amount of catastrophic health expenditure support project in

2019 and 2020. KRW, Korean won.
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Table 1. General characteristics for beneficiaries of catastrophic heatlh expenditure support project

Characteristic Total Year
2019 2020
Total 22,940 (100.0)
Healthcare financial support
Group 1 3,295 (14.4) 1,447 (13.6) 1,848 (15.0)
Group 2 6,012 (26.2) 2,854 (26.9) 3,158 (25.6)
Group 3 4,690 (20.4) 1977 (18.6) 2,713 (22.0)
Group 4 8,943 (39.0) 4337 (409) 4,606 (37.4)
Sex
Male 11,473 (50.0) 5,397 (50.8) 6,076 (49.3)
Female 11,467 (50.0) 5218 (49.2) 6,249 (50.7)
Age (y)
0-19 155 (0.7) 70 (0.7) 85 (0.7)
20-59 5447 (23.7) 2,702 (25.5) 2,745 (22.3)
>60 17,338 (75.6) 7843 (739) 9,495 (77.0)
Size of residential area
Major 10,611 (46.3) 4859 (45.8) 5,752 (46.7)
Small and medium 12,329 (53.7) 5,756 (54.2) 6,573 (53.3)
Income level
Medical aid beneficiary 4,849 (21.1) 2,344 (22.1) 2,505 (20.3)
Health insurance
1 5895 (25.7) 2,748 (25.9) 3147 (25.5)
2 3447 (15.0) 1518 (14.3) 1,929 (15.7)
3 3,883 (16.9) 1,808 (17.0) 2,075 (16.8)
4 2,986 (13.0) 1431 (135) 1,585 (12.6)
5 1,880 (8.2) 766 (7.2) 1,114 (9.0)
Disease
Severe
Cancer 4628 (20.2) 2,207 (20.8) 2421 (19.6)
Heart 2,001 (87) 989 (9.3) 1,012 (8.2)
Cerebropathia 1,955 (8.5) 993 (9.4) 962 (7.8)
Rare and incurable 1,458 (6.4) 739 (7.0) 719 (5.8)
Burn injuries 140 (0.6) 76 (0.7) 64 (0.5)
Not severe 12,758 (55.6) 5611 (52.9) 7,147 (58.0)
Charlson comorbidity index
0 13,797 (60.1) 6,131 (57.8) 7,666 (62.2)
1 1,600 (7.0) 791 (7.5) 809 (6.6)
2 6,326 (27.6) 3095 (29.2) 3231 (26.2)
3 1217 (5.3) 598 (5.6) 619 (5.0)
Disability
None 16,505 (71.9) 1617 (71.8) 8,888 (72.1)
Mild 4,043 (17.6) 1,852 (17.4) 2191 (17.8)
Severe 2,392 (10.4) 1,146 (10.8) 1246 (10.1)
No. of chronic disease
0 1,636 (7.1) 798 (7.1) 878 (7.1)
1 6,761 (29.5) 3,090 (29.1) 3671 (29.8)
2 7379 (32.2) 3421 (322) 3,958 (32.1)
>3 7,164 (31.2) 3,346 (31.5) 3818 (31.0)

Values are presented as number (%).
“Group 1: beneficiaries of catastrophic health expenditure support project only; group 2: beneficiaries of both catastrophic health expenditure support project and special estimate case;
group 3: beneficiaries of both catastrophic health expenditure support project and co-payment ceiling system; group 4: beneficiaries of all support system.
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Table 2. Distribution for high-cost beneficiaries of catastrophic health expenditure support project

High-cost beneficiaries

Varable fota Yes (=500 millon) No (<500 i) 2 o pralue
Total 22,940 3,004 (13.1) 19,936 (86.9)
Healthcare financial support 718.8057 <0.0001
Group 1 32% 101 (3.1) 319 (%.9)
Group 2 6,012 1,0% (18.2) 4917 (81.8)
Group 3 4,690 304 (6.5) 4,386 (93.5)
Group 4 8,943 1,504 (16.8) 7439 (832)
Sex 16.1314 <0.0001
Male 11,473 1,605 (14) 9,868 (86)
Female 11,467 1,399 (12.2) 10,068 (87.8)
Age (yr) 18.0942 <0.0001
0-19 155 4 (219 121 (78.1)
20-59 5,447 769 (14.1) 4,678 (85.9)
>60 17,338 2,201 (12.7) 15,137 (87.3)
Size of residential area 11.5326 0.0007
Major 10,611 1,303 (12.3) 9,308 (87.7)
Small and medium 12,329 1,701 (13.8) 10,628 (86.2)
Income level 1194.603 <0.0001
Medical aid beneficiary 4,849 229 (4.7) 4,620 (95.3)
Health insurance
1 5,895 543 (9.2) 5,352 (90.8)
2 3,447 383 (11.1) 3,064 (83.9)
3 3,883 613 (15.8) 3270 (84.2)
4 2,986 626 (21.0) 2,360 (79)
5 1,880 610 (32.4) 1,270 (67.6)
Disease 1849.1013 <0.0001
Severe
Cancer 4628 1,023 (22.1) 3605 (77.9)
Heart 2,001 631 (31.5) 1,370 (68.5)
Cerebropathia 1,955 127 (6.5) 1,828 (93.5)
Rare and incurable 1,458 374 (25.7) 1,084 (74.3)
Burn injuries 140 60 (42.9) 80 (57.1)
Not severe 12,758 789 (6.2) 11,969 (93.8)
Charlson comorbidity index 289.7768 <0.0001
0 13,797 1471 (10.7) 12,326 (89.3)
1 1,600 149 (9.3) 1,451 (90.7)
2 6,326 1,119 (17.7) 5,207 (82.3)
>3 1217 265 (21.8) 952 (78.2)
Disability 44,692 <0.0001
None 16,505 2,308 (14.0) 14,197 (86.0)
Mild 4,043 463 (11.5) 3,580 (83.5)
Severe 2392 233 (97) 2,159 (90.3)
No. of chronic disease 33.5956 <0.0001
0 1,636 144 (8.8) 1492 (91.2)
1 6,761 865 (12.8) 5,896 (87.2)
2 1,319 1,038 (14.1) 6,341 (85.9)
>3 7,164 957 (13.4) 6,207 (86.6)

Values are presented as number or number (%).
“Group 1: beneficiaries of catastrophic health expenditure support project only; group 2: beneficiaries of both catastrophic health expenditure support project and special estimate case;
group 3: beneficiaries of both catastrophic health expenditure support project and co-payment ceiling system; group 4 beneficiaries of all support system.
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Table 3. The result of logistic regression analysis for predictive factors of high-cost beneficiaries

ARl s ARAklel MokEEA GEas ¥4 - ALY

Variable Model 1 Model 2 Model 3 Model 4 Model 5

Healthcare financial support™

Group 1 1.000 1.000 1.000 1.000

Group 2 7.042 (5.716-8676) 7.067 (5.735-8.709)" 6.285 (5.08-7.776) 3571 (2.843-4.487)" 3.606 (2.868-4533)"

Group 3 2192 (1.742-2.758)" 2.208 (1.755-2.78) 1,616 (1.274-2.05)" 1.818 (1.424-2.322)" 1.827 (1.43-2.334)"

Group 4 6.393 (5.205-7.853)" 6411 (5.217-7.879)" 4496 (3628-5573)" 2.979 (2.37-3.745)" 3.044 (242-3829)"
Sex

Male 1.000 1.000 1.000 1.000

Female 0.924 (0.854-0.999)** 0.953 (0.879-1.033)" 1.037 (0954-1.127) 1.023 (0.941-1.112)
Age (yr)

0-19 1.000 1.000 1.000 1.000

20-59 0.465 (0.31-0.697)" 0,622 (0.409-0.948)" 0.73 (0472-1.128) 0.706 (0.456-1.093)°

>60 0433 (0.29-0.646) 0.486 (0.321-0.736) 0,616 (0.4-0.95)" 0,602 (0.39-0.93"

Size of residential area

Major

Small and medium

Income level

Medical aid beneficiary

Health insurance
1

2 2912 (2.411-3517)" 2.306 (1.898-2.803) " 2164 (1.778-2633) "
3 4171 (3504-4.965)" 3372 (2.818-4.036) " 3177 (2651-3.808) "
4 5.777 (4.862-6.865) 4,64 (3886-5.54) 4.404 (3684-5.264)"
5 10204 (8579-12.137)" 8471 (7.086-10.127)" 8.038 (6.717-9619) "
Disease
Not severe 1.000 1.000
Cancer 2,609 (2.318-2.936) " 2481 (2.201-2797)"
Heart 4.849 (4.2565525)" 4.849 (4253-5527)"
Cerebropathia 0.712 (0.582-0.871)"" 0.7 (0572-0.856)"

Rare and incurable

Burn injuries

Charlson comorbidity index

0 1.000
1 0,635 (0.246-1.643)°
2 1.12 (0.742-1.691)
>3 1525 (0.761-3.056)
Disability
None 1.000
Mild 0.881 (0.784-0.99)"
Severe 0.715 (0.612-0.836)
No. of chronic disease
0 1.000
1 1,669 (1.155-2.412)"
2 1.309 (0.874-1.96)"
>3 1.205 (0.771-1.881)°
C statistic 0.633 0,644 0.732 0.775 0.776
Mode! chi-square 846.9944 881.8525 1,903.686 2,768.8147 2,809.123
-2 log likelihood 16,963.127 16,928.269 15,906.435 15,041.306 15,000.998

1.000
1.162 (1.074-1.257)"

1.000

1.089 (1.005-1.181)"

1.000

2.372 (1.981-2.842)"

1.000
1.066 (0.981-1.159)"

1.000

1918 (1.592-2.311)"

3.110 (2.662-3.634)"
9457 (6.577-13599)"

1.000
1.065 (0.98-1.158)

1.000

1.805 (1.496-2.179)"

3174 (27112-3713)
9428 (6.55-1357)"

Values are presented as odds ratio (95% confidence interval) unless otherwise stated.

"p<0.05. “p<0.01. ~p<0.001. TGroup 1: beneficiaries of catastrophic health expenditure support project only; group 2: beneficiaries of both catastrophic health expenditure support project
and special estimate case; group 3: beneficiaries of both catastrophic health expenditure support project and co-payment ceiling system; group 4: beneficiaries of all support system.
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