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An Aanalysis of Predictive Factors of Medical Service Overuse for Inpatients
Applied Out-of-Pocket Maximum in Long-Term Care Hospitals in South Korea

Seungji Lim'?, Hannah Shin'

'Health Insurance Policy Research Institute, National Health Insurance Service, Wonju; %Yonsei University Graduate School of Public Health, Seoul, Korea

Background: The out-of-pocket maximum is one of the distinctive healthcare systems which sets a ceiling on co-payment in order
to reduce the burden of households from the unpredictable medical expenditure. However, this leads to an increase in the demand
for healthcare services especially in long-term care hospitals (LTCHs) in Korea.

Methods: This study analyzed the influence factor of medical service overuse of 165,592 inpatients in LTCHs which out-of-pocket
maximum is applied, by utilizing data from the National Health Insurance Service (2016). Based on Anderson Model, the medical
service overuse, as a dependent variable, was defined as long-stay admission more than 180 days at the LTCHs. Independent variable
was comprised of predisposing factors (gender, age), enabling factors (income level, types of out-of-pocket maximum) and need
factors (illness level, patient use of tertiary hospital).

Results: The most powerful factor of medical service overuse in LTCHs was availability of pre-payment for the out-of-maximum
(odds ratio [OR], 191.66: p<0.001). This tendency was found in high income level status (p<0.001). Furthermore, mild inpatients (OR,
1.50; p<0.001) which had no experience with the tertiary hospitals (OR, 2.06; p<0.001) were more relevant to the medical service
overuse in LTCHs, compared to the severe inpatients.

Conclusion: It is suggested that a separate standard of out-of pocket maximum with regards to LTCHs is required to secure the
beneficial functions of long-term hospitals and prevent unnecessary financial leakage to achieve sustainable and financially sound
National Health Insurance.

Keywords: Out-of-pocket maximum; Long-term care hospitals; Medical service overuse; Long-stay admissions; Mild inpatients
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The population of South Korea, 2016

+ 52,272,755 persons (100.0%)

The insured population of NHI, 2016

(by NHIS data)

* 50,763,283 persons (97.1%)

Exceptions for medical aid

+ 1,509,472 persons (2.9%)

The participants for analysis

(by NHIS data)

* 45,190,408 persons (86.5%)

Exceptions for insufficient data

* 5,672,875 persons (10.7%)

MOHW enforcement rule 1

no. 2016-215
The patients applied

out—of pocket maximum

* 652,358 persons (1.4%)

The patients used

at long-term care hospital

* 254,527 persons (0.6%)

Figure 1. Flow chart of the study selection process. NHI, national health insurance; NHIS, National Health Insurance Service; MOHW, Ministry

of Health and Welfare.
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Table 1. Classification and definition of variables

Variable Definition
Long-stay admission in longterm  Yes (>180 days), no (<180 days)
care hospital
Predisposing factors
Gender Male, female
Age {yr) <65, 65-74, =75
Enabling factors
Income level 1st (lowest), 2nd, 3rd, 4th, 5th, 6th, 7th, 8th,

9th, 10th (highest)
Out-of-pocket maximum Type 1", type 27
Need factors
lliness level Severe, mild
Patient use of tertiary hospital Yes, no

“If the yearly co-payment exceeds a certain ceiling which is set in accordance with
income level of patients, the excess will be refunded upon request. T If the co-payment
which is used by the same hospital exceeds the highest ceiling in out-of-pocket
maximum, the rest co-payment of patients is paid by National Health Insurance Services.
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Table 2. Distribution for inpatients applied out-of-pocket maximum of long-stay admission in long-term care hospitals in South Korea, 2016

Long-stay admission

Variable Category Total No (<180 days) Yes (180 days) x-test pvalue
Total 165,592 (100.0) 52,841 (31.9) 112,751 (68.1)
Predisposing factors
Gender Male 48,410 (100.0) 17,573 (36.3) 30,837 (63.7) 606.776 <0.0001
Female 117,182 (100.0) 35,268 (30.1) 81,914 (69.9)
Age (yr) <65 23,902 (100.0) 13,156 (55.0) 10,746 (45.0) 9,922.470 <0.0001
65-74 25,982 (100.0) 11,023 (42.4) 14,959 (57.6)
>75 115,708 (100.0) 28,662 (24.8) 87,046 (75.2)
Enabling factors
Income level Tst (lowest) 26,335 (100.0) 10,319 (39.2) 16,016 (60.8) 9,463.038 <0.0001
2nd 12,102 (100.0) 5,384 (44.5) 6,718 (55.5)
3rd 10,839 (100.0) 4,946 (45.6) 5,893 (54.4)
4th 11,476 (100.0) 4734 (413) 6,742 (587)
5th 12,984 (100.0) 5344 (41.2) 7,640 (58.8)
6th 12,534 (100.0) 4,499 (35.9) 8,035 (64.1)
7th 14,374 (100.0) 4,932 (343) 9,442 (65.7)
8th 16,519 (100.0) 4,897 (296) 11,622 (70.3)
Sth 20,974 (100.0) 4212 (20.1) 16,762 (79.9)
10th (highest) 27,455 (100.0) 3574 (13.0) 23,881 (87.0)
Qut-of-pocket maximum Type 1" 77,582 (100.0) 52,123 (67.2) 25459 (32.8) 83,592.000 <0.0001
Type 27 88,010 (100.0) 718 (0.8) 87,292 (99.2)
Need factors
Iliness level Severe 80,913 (100.0) 28,297 (35.0) 52,616 (65.0) 682.678 <0.0001
Mild 84,679 (100.0) 24,544 (29.0) 60,135 (71.0)
Patient use of tertiary hospital Yes 41,616 (100.0) 24,585 (59.1) 17,031 (40.9) 18,879.220 <0.0001
No 123,976 (100.0) 28,256 (22.8) 95,720 (77.2)

Values are presented as number (%).

“If the yearly co-payment exceeds a certain ceiling which is set in accordance with income level of patients, the excess will be refunded upon request. Tif the co-payment which

is used by the same hospital exceeds the highest ceiling in out-of-pocket maximum, the rest co-payment of patients is paid by National Health Insurance Services.
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Table 3. Logistic regression analysis for predictive factors of long-stay admission in long-term care hospitals, 2016

Variable Category Model T Model II-1 Model II-2 Model III-1 Model III-2
Gender Male 1.000 1.000 1.000 1.000 1.000
Female 0.998 (0.974-1.022)  1.029 (1.004-1.085  1.071 (1.036-1.107)"" 1.023 (0.990-1.058) 1.000 (0.967-1.035)
Age (yr) <85 1.000 1.000 1.000 1.000 1.000
65-74 1662 (1.604-1.722)" 1.396 (1.346-1.448)" 1031 (0.979-1.086) 1.100 (1.044-1.160)" 1.022 (0.969-1.077)"
>75 3721 (3612-3832) 3007 (2917-3.100)"  1.960 (1.880-2.044)" 2014 (1.931-2.099) 1.723 (1.651-1.798)
Income level 1st (lowest) 1.000 1.000 1.000 1.000
2nd 0914 (0.873-0955)"  0.796 (0.748-0.847)" 0.802 (0.754-0.854] " 0827 (0.777-0.881)"
3rd 0873 (0.833-0914)" 0689 (0.645-0.736) 0.693 (0.649-0.741)" 0.723 (0.666-0.761)"
4th 1.038 (0.992-1.087) 0815 (0.765-0.870) 0820 (0.768-0.875)" 0.856 (0.802-0.914)"
5th 1.043 (0998-1.090)"  0.815 (0.766-0.867) 0.823 (0.773-0875 " 0,863 (0.810-0918)"
Bth 1311 (1.253-1.372) 0.979 (0.919-1.042) 0.995 (0.934-1.060) 1.053 (0.988-1.123)
7th 1.360 (1.302-1.420) 1.001 (0.943-1.063) 1.013 (0.953-1.076) 1.074 (1.010-1.142)
8th 1646 (1577-1.718)" 1172 (1.106-1.242)" 1.193 (1.125-1.264)" 1.286 (1.212-1.365)"
9th 2532 (2426-2642)"  1.657 (1.566-1.753) 1713 (1.618-1.813) 1.901 (1.794-2.014)
10th (highest) 3942 (3774-4118)"  1.836 (1.733-1.945) 1.919 (1.811-2.035) 2221 (2.093-2.358)
Qut-of-pocket maximum ~ Type 1 1.000 1.000 1.000
Type 2 217.136 (201.411-234.090)" 223.765 (207.525-241.275)" 191.661 (177.718-206.699)
llness level Severe 1.000 1.000
Mild 1543 (1.497-1591)" 1.495 (1.449-1542)"
Patient use of tertiary  Yes 1.000
hospital No 2,064 (1.996-2.133)"
Model chi-square 9,525.005"" 17,014418™ 104,578,092 105,355.064" 107,2485™
C-statistic 0611 0.692 0910 0913 0919
-2 Log likelihood 197,859.740 190,370.330 102,806.650 102,029.680 100,136.290

Values are presented as odds ratio (95% confidence interval). Model I: adjusted for predisposing factors; model 1I-1: adjusted for predisposing factors and income level of enabling factors;
model II-2: adjusted for predisposing factors and enabling factors; model III-1: adjusted for predisposing factors, enabling factors, and illness level of need factors; model III-2: adjusted
for predisposing component, enabling, and need factors. Type 1: If the yearly co-payment exceeds a certain ceiling which is set in accordance with income level of patients, the excess
will be refunded upon request. Type 2: If the co-payment which is used by the same hospital exceeds the highest ceiling in out-of-pocket maximum, the rest co-payment of patients

is paid by National Health Insurance Services.
"p<0.05. "p<0.0001.
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