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The Effect of Long-Term Care Ratings and Benefit Utilization Characteristics on
Healthcare Use

Kang Ju Son', Seung-Jin Oh% Jong-Min Yoon’

'Department of Research and Analysis and *National Health Insurance Service Hospital Policy Office, National Health Insurance Service lisan Hospital, Goyang,
Korea

Background: The long-term care (LTC) group has higher rates of chronic disease and disability registration compared to the general
older people population. There is a need to provide integrated medical services and care for LTC group. Consequently, this study
aimed to identify medical usage patterns based on the ratings of LTC and the characteristics of benefits usage in the LTC group.

Methods: This study employed the National Health Insurance Service Database to analyze the effects of demographic and
LTC-related characteristics on medical usage from 2015 to 2019 using a repeated measures analysis. A longitudinal logit model was
applied to binary data, while a linear mixed model was utilized for continuous data.

Results: In the case of LTC ratings, a positive correlation was observed with overall medical usage. In terms of LTC benefit usage
characteristics, a higher overall level of medical usage was found in the group using home care benefits. Detailed analysis by medical
institution classification revealed a maintained correlation between care ratings and the volume of medical usage. However, medical
usage by classification varied based on the characteristics of LTC benefit usage.

Conclusion: This study identified a complex interaction between LTC characteristics and medical usage. Predicting the requisite
medical services based on the LTC rating presented a challenge. Consequently, it becomes essential for the LTC group to
continuously monitor medical and care needs, even after admission into the LTC system. To facilitate this, it is crucial to devise an
LTC rating system that accurately reflects medical needs and to broaden the implementation of integrated medical-care policies.

Keywords: Long-term care; Medical service; Medical usage; Repeated measures analysis; Longitudinal logit model; Linear mixed
model; Medical institution classification
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Table 1. Demographics and LTC characteristics (N=7,467)
Characteristic Year
2015 2016 2017 2018 2019

Gender

Male 1416 (19.0) 1416 (19.0) 1416 (19.0) 1416 (19.0) 1416 (19.0)

Female 6,051 (81.0) 6,051 (81.0) 6,051 (81.0) 6,051 (81.0) 6,051 (81.0)
Age (yr)

65-74 1,730 (23.2) 1,448 (19.4) 1,164 (15.6) 951 (12.7) 789 (10.6)

7584 4,069 (54.5) 3,965 (53.1) 3,805 (51.0) 3,599 (48.2) 3,310 (44.3)

85-94 1,668 (22.3) 2014 (27.0) 2,397 (32.1) 2,730 (36.6) 3091 (41.4)

>9% 0 40 (0.5) 01 (1.4) 187 (2.5) 277 (37)
Residential areas

Capital 1,189 (15.9) 1,151 (15.4) 1,141 (15.3) 1,144 (15.3) 1,116 (15.0)

Metropolitan 1,631 (21.8) 1,658 (22.2) 1,679 (22.5) 1,684 (22.6) 1,690 (22.6)

City 3,376 (45.2) 3,434 (46.0) 3,450 (46.2) 3475 (46.5) 3512 (47.0)

County 1,271 (17.0) 1,224 (16.4) 1,197 (16.0) 1,164 (15.6) 1,149 (15.4)
Health insurance level

Medical aid 1,143 (15.3) 1,246 (16.7) 1,270 (17.0) 1,287 (17.2) 1,302 (17.4)

1-5 1,160 (15.5) 1,269 (17.0) 1,367 (18.3) 1,501 (20.1) 1,541 (20.6)

6-10 927 (12.4) 836 (11.2) 805 (10.8) 783 (10.5) 837 (11.2)

11-15 1,277 (17.1) 1,241 (16.6) 1,184 (15.9) 1,094 (14.7) 1,064 (14.3)

16-20 2,960 (39.6) 2875 (385) 2,841 (38.1) 2,802 (37.5) 2,723 (36.5)
LTC rating

Rating 1 129 (1.7) 142 (19) 190 (2.5) 279 (3.7) 353 (4.7)

Rating 2 470 (6.3) 512 (6.9) 591 (7.9) 759 (10.2) 864 (11.6)

Rating 3 2,268 (30.4) 2461 (33.0) 2489 (33.3) 2672 (35.8) 2631 (352)

Rating 4 3,883 (52.0) 3,865 (51.8) 3,799 (50.9) 3,485 (46.7) 3413 (45.7)

Rating 5 717 (9.6) 487 (6.5) 398 (5.3) 272 (39) 206 (2.8)
Type of LTC benefits

Facility care only 1,002 (134) 1,254 (16.8) 1,592 (21.3) 1,959 (26.2) 2,291 (30.7)

Home care only 6,148 (82.3) 5,771 (77.3) 5410 (72.5) 5,051 (67.6) 4,791 (64.2)

Facility care and home care 317 (4.3) 442 (5.9) 465 (6.2) 457 (6.1) 385 (5.2)

Values are presented as person (%).
LTC, long-term care.
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Figure 1. Alterations in healthcare utilization patterns in accordance with characteristics of long-term care (LTC) insurance. (A) Utilization of
inpatient by LTC rating. (B) Utilization of inpatient by LTC benefit type. (C) Ambulatory care utilization of inpatient by LTC rating. (D)
Ambulatory care utilization of inpatient by LTC benefit type. (E) Hospitalization cost by LTC rating. (F) Hospitalization cost by LTC benefit type.
(G) Ambulatory care cost by LTC rating. (H) Ambulatory care cost by LTC benefit type. (Continued on next page).
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Table 4. Alterations in healthcare utilization patterns in accordance with type of LTC characteristic by classification of medical institution

Variable Medical use Utilization of inpatient Ambulatory care utilization
OR pvalue OR pvalue OR pvalue
Tertiary hospitals
LTC insurance rating
Rating 1 vs. 5 1.0535 3.1944 x 0.9450
Rating 2 vs. 5 1.1053 2.7255 e 1.0478
Rating 3 vs. 5 1.1864 2.1607 e 1.1587
Rating 4 vs. 5 1.16%4 1.7748 ** 1.1747
Year 1.0384 1.0446 1.0351
YearxLTC insurance rating
Yearxrating 1 vs. yearxrating 5 0.9404 0.8153 09714
Yearxrating 2 vs. yearxrating 5 0.9006 0.8872 0.8956
Yearxrating 3 vs. yearxrating 5 0.9189 0.9136 0.9161
Yearxrating 4 vs. yearxrating 5 0.9757 0.9525 0.9709
Type of LTC benefit
Facility care and home care vs. home care only 0.6751 e 1.0193 06130 e
Facility care only vs. home care only 0.3032 e 0.3455 e 0.3043 o
Year 1.0016 0.9889 0.9975
Yearxtype of LTC benefit
Yearxfacility care and home care vs. yearxhome care only 1.0542 1.0165 1.0498
Yearxfacility care vs. yearxhome care only 1.0837 * 1.1591 * 1.0619
General hospitals
LTC insurance rating
Rating 1 vs. 5 0.8700 1.959 e 0.8505
Rating 2 vs. 5 0.8236 1.4233 * 0.8026
Rating 3 vs. 5 0.8250 1.2407 0.8287
Rating 4 vs. 5 0.8433 1.1927 0.8482
Year 1.0080 1.0920 0.9907
YearxLTC insurance rating
Yearxrating 1 vs. yearxrating 5 0.9358 0.8237 * 0.9387
Yearxrating 2 vs. yearxrating 5 1.0033 0.9145 1.0176
Yearxrating 3 vs. yearxrating 5 1.0297 0.9484 1.0334
Yearxrating 4 vs. yearxrating 5 1.0091 0.9637 1.0236
Type of LTC benefit
Facility care and home care vs. home care only 1.7004 e 1.6070 e 1.5828 e
Facility care only vs. home care only 0.8626 * 0.7094 Frx 0.8815 *
Year 1.0273 ** 1.0437 ** 1.0162
Yearxtype of LTC benefit
Yearxfacility care and home care vs. yearxhome care only 0.9963 1.0765 1.0113
Yearxfacility care vs. yearxhome care only 0.9938 1.0367 0.9952
Hospitals
LTC insurance rating
Rating 1 vs. 5 1.0781 2.3947 ** 0.9257
Rating 2 vs. 5 1181 1.5950 * 1.0835
Rating 3 vs. 5 1.1846 1.5554 * 1.1454
Rating 4 vs. 5 11741 1.4093 * 1.1791
Year 0.9317 1.0802 0.9468
YearxLTC insurance rating
Yearxrating 1 vs. yearxrating 5 0.8926 0.7084 * 0.9272
Yearxrating 2 vs. yearxrating 5 1.0058 0.8239 1.0126
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Table 4. Continued

Variable Medical use Utilization of inpatient Ambulatory care utilization
OR pvalue OR pvalue OR pvalue
Yearxrating 3 vs. yearxrating 5 0.9977 08124 * 0.9944
Yearrating 4 vs. yearxrating 5 1.0431 0.8996 1.0213
Type of LTC benefit
Facility care and home care vs. home care only 1.7860 Frx 1.3737 * 1.7014 Frx
Facility care only vs. home care only 1.2353 o 0.7577 ** 1.2983 o
Year 0.9437 e 0.9407 ** 0.9459 e
Yearxtype of LTC benefit
Yearxfacility care and home care vs. yearxhome care only 0.9706 0.9918 0.9900
Yearxfacility care vs. yearxhome care only 0.9938 1.0089 0.9300
LTC hospitals
LTC insurance rating
Rating 1 vs. 5 2.7908 e 5.9843 e 1.3124
Rating 2 vs. 5 27213 Frx 45894 e 1.7458 **
Rating 3 vs. 5 1.4806 ** 2.1347 ** 1.2567
Rating 4 vs. 5 1.0148 1.3478 0.9097
Year 0.9746 0.9167 0.93%
YearxLTC insurance rating
Yearxrating 1 vs. yearxrating 5 1.0815 1.1106 1.1396
Yearxrating 2 vs. yearxrating 5 1.11M 1.1348 1.1413
Yearxrating 3 vs. yearxrating 5 1.1117 1.2050 1.0932
Yearxrating 4 vs. yearxrating 5 1.1138 12736 1.0709
Type of LTC benefit
Facility care and home care vs. home care only 3.8520 e 41581 e 3.2188 o
Facility care only vs. home care only 2.2831 e 0.9674 3.2854 e
Year 1.0893 e 1.2430 e 0.8711 e
Yearxtype of LTC benefit
Yearxfacility care and home care vs. yearxhome care only 1.0066 0.8811 * 1.2513 o
Yearxfacility care vs. yearxhome care only 0.9959 0.8225 o 1.2378 o
Clinic
LTC insurance rating
Rating 1 vs. 5 0.1813 e - 0.1813 e
Rating 2 vs. 5 0.3272 e - - 0.3270 e
Rating 3 vs. 5 0.6897 * - - 0.6897 *
Rating 4 vs. 5 1.2085 - - 1.2071
Year 0.9888 - - 0.9888
YearxLTC insurance rating
Yearxrating 1 vs. yearxrating 5 1.0375 - - 1.0375
Yearxrating 2 vs. yearxrating 5 0.9889 - - 0.9862
Yearxrating 3 vs. yearxrating 5 0.9137 - - 0.9137
Yearxrating 4 vs. yearxrating 5 0.8983 - - 0.8986
Type of LTC benefit
Facility care and home care vs. home care only 0.9084 - - 0.9051
Facility care only vs. home care only 0.2772 Frx - - 0.2776 e
Year 0.8673 e - - 0.8675 e
Yearxtype of LTC benefit
Yearxfacility care and home care vs. year<home care only 1.0577 - - 1.0527
Yearxfacility care vs. yearxhome care only 1.1544 o - - 1.1533 o

LTC, long-term care; OR, odds ratio.
"p<0.05. “p<0.01. ~p<0.001.
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