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Changes in National Health Insurance Medical Expenses and Long-Term Care
Costs between the Long-Term Care Group and General Older Adults Group
before and after Long-Term Care Use

Seung-Jin Oh', Kang Ju Son’

"National Health Insurance Service Hospital Policy Office and “Department of Research and Analysis, National Health Insurance Service llsan Hospital, Goyang,
Korea

Background: The Republic of Korea'’s aging population escalates medical and long-term care costs. While prior research has suggested that
long-term care might reduce these costs, these studies had limitations in their subjects and duration, making it difficult to generalize the results.
This study aims to evaluate cost changes between the long-term care group and the general older adults group after addressing these
limitations.

Methods: A cohort was derived from the 2015 national population using stratified sampling. Subsequently, 15,114 individuals (7,557 in each
group) were identified through 1:1 propensity score matching. The study employed a difference-in-differences analysis to explore variances in
medical costs and long-term care benefits post-utilization of long-term care services.

Results: Compared to the general older adults group, the long-term care group experienced a reduction in monthly per capita total medical
costs by 56,459 Korean won (KRW). Although costs at tertiary and general hospitals increased, those related to long-term care hospitals
decreased by 90,687 KRW. Including long-term care benefits, overall expenditures increased by 948,038 KRW.

Conclusion: The analysis reveals that the long-term care group faces higher medical costs in acute care than the general older adults group,
emphasizing a greater need for medical services within this group. To meet the increasing medical demands of the long-term care group, a
collaborative strategy linking community resources, healthcare, and long-term care facilities is imperative. Additionally, developing and
implementing preventive health habit management strategies for middle-aged and older adults is essential to diminish the future requirement
for long-term care.
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l | 1:1 propensity score matching
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Long-term care group
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Figure 1. The flow chart of the study population.
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Table 1. General characteristics of long-term care group and general older adults group before and after propensity score matching

Before propensity score matching After propensity score matching
Characteristic Generailgrc())ljgr adults Longg—t:(e)rlzr;3 care STD. diff Genera;::)llcjigr adults Long;rzm care STD. diff
Total 1,213,897 (100.00) 7,557 (100.00) 7,557 (100.00) 7,557 (100.00)
Gender -0.5437 0.0007
Male 525,237 (43.27) 1,434 (18.98) 1,432 (18.95) 1,434 (18.98)
Female 688,660 (56.73) 6,123 (81.02) 6,125 (81.05) 6,123 (81.02)
Age (yn) 1.1201 0.0000
65-74 854,655 (70.41) 1,754 (23.21) 1,736 (22.97) 1,754 (23.21)
75-84 330,119 (27.19) 4,122 (54.55) 4,171 (55.19) 4,122 (54.55)
85-94 29,123 (2.40) 1,681 (22.24) 1,650 (21.83) 1,681 (22.24)
Residential areas 0.1494 0.0287
Capital 241,769 (19.92) 1,205 (15.95) 1,182 (15.64) 1,205 (15.95)
Metropolitan 289,496 (23.85) 1,653 (21.87) 1,655 (21.90) 1,653 (21.87)
City 521,562 (42.97) 3,421 (45.27) 3,441 (45.53) 3,421 (45.27)
County 161,070 (13.27) 1,278 (16.91) 1,279 (16.92) 1,278 (16.91)
Health insurance level* 0.3497 0.0000
Medical aid* 58,641 (4.83) 1,144 (15.14) 1,150 (15.22) 1,144 (15.14)
1-5 206,020 (16.97) 1,169 (15.47) 1,154 (15.27) 1,169 (15.47)
6-10 169,996 (14.00) 939 (12.43) 932 (12.33) 939 (12.43)
11-15 266,115 (21.92) 1,299 (17.19) 1,279 (16.92) 1,299 (17.19)
1620 513,125 (42.27) 3,006 (39.78) 3,042 (40.25) 3,006 (39.78)
Comorbidity*
Dementia 57,823 (4.76) 4,409 (58.34) 1.4110 4,410 (58.36) 4,409 (58.34) -0.0003
Cerebrovascular 197,430 (16.26) 3,858 (51.05) 0.7918 3,874 (51.26) 3,858 (51.05) -0.0042
Parkinson 16,148 (1.33) 898 (11.88) 0.4348 874 (11.57) 898 (11.88) 0.0099
Hypertension 747,172 (61.55) 6,165 (81.58) 0.4554 6,187 (81.87) 6,165 (81.58) -0.0075
Diabetes 449,735 (37.05) 3,819 (50.54) 0.2744 3,834 (50.73) 3,819 (50.54) -0.0040
Dyslipidemia 713,442 (58.77) 5,120 (67.75) 0.1871 5,112 (67.65) 5,120 (67.75) 0.0023
Charlson comorbidity index® 0.7665 0.0290
0 151,793 (12.50) 140 (1.85) 136 (1.80) 140 (1.85)
1 215,749 (17.77) 500 (6.62) 494 (6.54) 500 (6.62)
2 232,851 (19.18) 867 (11.47) 842 (11.14) 867 (11.47)
3 200,949 (16.55) 1,130 (14.95) 1,092 (14.45) 1,130 (14.95)
4+ 412,555 (33.99) 4,920 (65.11) 4,993 (66.07) 4,920 (65.11)

Values are presented as number (%) unless otherwise stated.

STD. diff, standardized difference.

*To determine the income level of health insurance subscribers, information on insurance premiums charged per household is used to classify each employee subscriber and local
subscriber into 20 deciles. The same premium decile is then applied to holders of the same health insurance card. ‘Beneficiaries according to the “Disaster Relief Act,” “Honorable
Treatment of Persons Wounded or Killed for a Righteous Cause Act,” excluding beneficiaries due to Article 3 of Medical Benefits Act “National Basic Living Security Act.” *Dementia
disease code (FOO, FO1, FO2, FO3, G30), cerebrovascular disease code (160, 161, 162, 163, 164, 165, 166, 167, 168, 169), Parkinson disease code (G20, G21, G22, G23), hypertension
disease code (110), diabetes disease code (E11, E12, E13, E14), and dyslipidemia disease code (E78). SThe Charlson comorbidity index is a score that assigns weighted points to
various major health conditions to provide an aggregate score.
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Table 2. Results of the difference-in-differences regression analysis on total, hospitalization, and ambulatory care costs between the long-term
care group and the general older adults group, before and after long-term care utilization

Intervention
Category Group B-A Variable B (won) t-value
Before (A) After (B)
Medical costs Long-term care group (C) 157,744 322,355 164,611 Intercept 150,831 30.89**+*
General older adults group (D) 150,831 371,901 221,070 Intervention 221,070 28.63%%*
cD 6,913 -49,546 -56,459 Group 6,913 1
DID -56,459 =51 7%
Hospitalization costs Long-term care group (C) 80,023 211,686 131,663 Intercept 82,833 20.5%*
General older adults group (D) 82,833 279,203 196,370 Intervention 196,370 30.74%%*
CD -2,811 -67,517 -64,706 Group -2,811 -0.49
DID 64,706 716"
Ambulatory care costs  Long-term care group (C) 77,721 110,668 32,947 Intercept 67,998 65.34%#*
General older adults group (D) 67,998 92,698 24,700 Intervention 24,700 15.07%**
CD 9,723 17,970 8,247 Group 9,723 6.61%%*
DID 8,247 3.54%x

Due to rounding, the totals may not match exactly.
DID, difference in difference.
**p<0.001.
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Figure 2. Medical costs by type of hospital for the long-term care and general older adults groups. (A) Total*. (B) Tertiary hospitals. (C) General hospitals. (D)
Hospitals. (E) Long-term care hospitals. (F) Clinic. *The total graph uses a different vertical scale compared to the graphs for other types of hospitals.
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Table 3. Results of the difference-in-differences regression analysis on total, hospitalization, and ambulatory care costs between the long-term
care group and the general older adults group, before and after long-term care utilization by type of hospital

Intervention
Type of hospital Group B-A Variable B (won) t-value
Before (A) After (B)
Tertiary hospitals
Medical costs Long-term care group (C) 26,993 49,094 22,101 Intercept 19,567 25.99**+*
General older adults group (D) 19,567 32,674 13,107 Intervention 13,107 11.07%%*
CD 7,426 16,420 8,994 Group 7,426 6.98*%*
DID 8,994 5.34%%*
Hospitalization costs Long-term care group (C) 16,435 33,274 16,839 Intercept 11,859 17.79%*
General older adults group (D) 11,859 20,425 8,565 Intervention 8,565 8.13 %%
CD 4,576 12,849 8,274 Group 4,576 4.85%**
DID 8,274 5.55%%*
Ambulatory care costs Long-term care group (C) 10,558 15,820 5,262 Intercept 7,708 40.73%**
General older adults group (D) 7,708 12,249 4,541 Intervention 4,541 15.18%**
Cc-D 2,850 3,571 721 Group 2,850 10.65%**
DID 721 1.7
General hospitals
Medical costs Long-term care group (C) 41,647 107,014 65,367 Intercept 30,844 20.74%**
General older adults group (D) 30,844 56,484 25,639 Intervention 25,639 10.9%**
Cc-D 10,803 50,530 39,727 Group 10,803 5.14%%*
DID 39,727 11.95%
Hospitalization costs Long-term care group (C) 27,185 70,570 43,385 Intercept 20,530 16.49%**
General older adults group (D) 20,530 38,807 18,276 Intervention 18,276 9.28%**
Cc-D 6,654 31,763 25,109 Group 6,654 3.78%**
DID 25,109 9.02%**
Ambulatory care costs Long-term care group (C) 14,462 36,443 21,981 Intercept 10,314 31.49%**
General older adults group (D) 10,314 17,677 7,363 Intervention 7,363 14.22%%*
C-D 4,148 18,766 14,618 Group 4,148 8.96***
DID 14,618 19.96***
Hospitals
Medical costs Long-term care group (C) 25,640 37,296 11,656 Intercept 21,885 BRG] K
General older adults group (D) 21,885 31,867 9,982 Intervention 9,982 9.18%**
C-D 3,756 5429 1,674 Group 3,756 3.86%**
DID 1,674 1.09
Hospitalization costs Long-term care group (C) 19,470 25,995 6,525 Intercept 16,451 26.29%**
General older adults group (D) 16,451 24,578 8,127 Intervention 8,127 8.21#+*
C-D 3,019 1,417 -1,602 Group 3,019 34714
DID -1,602 -1.14
Ambulatory care costs Long-term care group (C) 6,170 11,300 5,130 Intercept 5,434 47.89%**
General older adults group (D) 5,434 7,289 1,855 Intervention 1,855 10.34%5*
cD 736 4,011 3,276 Group 736 4.59%**
DID 3,276 12.97%**
Long-term care hospitals
Medical costs Long-term care group (C) 11,011 83,527 72,516 Intercept 28,235 11.63%**
General older adults group (D) 28,235 191,438 163,203 Intervention 163,203 AP) SFFFS
CD -17,224 -107,911 -90,687 Group -17,224 -5.027%%*
DID -90,687 -16.71%%*
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Table 3. Continued

Intervention
Type of hospital Group B-A Variable B (won) t-value
Before (A) After (B)
Hospitalization costs Long-term care group (C) 10,538 79,616 69,078 Intercept 27,794 11.52%**
General older adults group (D) 27,794 190,850 163,056 Intervention 163,056 42,7455
C-D -17,256 -111,234 -93,978 Group -17,256 -5.06%**
DID -93,978 -17.42%%
Ambulatory care costs Long-term care group (C) 473 3,911 3,438 Intercept 441 15.25%**
General older adults group (D) 441 588 147 Intervention 147 3.21%
C-D 32 3,323 3,291 Group 32 0.79
DID 3,291 50.89%**
Clinic
Medical costs Long-term care group (C) 52,453 45,425 -7,028 Intercept 50,300 92 5¥**
General older adults group (D) 50,300 59,439 9,139 Intervention 9,139 10.63%**
c-D 2,152 14,014 16,167 Group 2,152 2.8%*
DID -16,167 -13.3%%*
Hospitalization costs Long-term care group (C) 6,395 2,231 -4,164 Intercept 6,199 34.78%**
General older adults group (D) 6,199 4,544 -1,655 Intervention -1,655 5,87
C-D 196 -2,313 -2,509 Group 196 0.78
DID -2,509 -6.3%**
Ambulatory care costs Long-term care group (C) 46,058 43,194 -2,864 Intercept 44,101 88.55%**
General older adults group (D) 44,101 54,895 10,794 Intervention 10,794 13,775
CD 1,957 -11,701 -13,658 Group 1,957 2.78**
DID -13,658 -12.26%%*
Due to rounding, the totals may not match exactly.
DID, difference in difference.
#<0.01. *¥p<0.001.
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Table 4. Results of the difference-in-differences regression analysis on total costs, including long-term care benefit costs, between the long-
term care group and the general older adults group before and after long-term care utilization

Intervention
Category Group B-A Variable B (won) t-value
Before (A) After (B)
Medical costs and long-term care benefit costs  Long-term care group (C) 157,744 1,326,852 1,169,108 Intercept 150,831 13.7%%
General older adults group (D) 150,831 371,901 221,070 Intervention 221,070 NR75
CD 6,913 954,951 948,038 Group 6,913 0.44
DID 948,038 38.51%*

Due to rounding, the totals may not match exactly.
DID, difference in difference.

***p<0.001.
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