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Association between Changes in Multiple Chronic Conditions and Health
Expenditures among Elderly in South Korea: Korean Longitudinal Study of
Aging 2014-2018

Soojin Park’, Jin Young Nam’

'Department of Healthcare Management, Eulji University Graduate School; “Department of Healthcare Management, Eulji University, Seongnam, Korea

Background: Aging societies face social problems of increased medical expenses for older adults due to increased geriatric diseases.
This study aims to analyze the relationship between the state change of multiple chronic conditions (MCC) and out-of-pocket medical
expenses in the elderly aged 60 or older.

Methods: The 2014-2018 Korean Longitudinal Study of Aging data were used for 2,202 elderly people. Four status change groups
were established according to the change in the number of chronic diseases. The association between the change of MCC and the
out-of-pocket medical cost was analyzed using the generalized estimating equation model analysis.

Results: The average out-of-pocket total medical costs were 1,384,900 won for participants with MCC and 542,700 won for those
without MCC, which was a statistically significant difference (p<0.0001). Compared to the reference group (simple chronic disease,
SCD—SCD), the change in multiple chronic conditions significantly increased the total out-of-pocket medical expenses in MCC—MCC
and SCD—MCC groups (MCC—MCC: £=0.8260, £<0.0001; SCD—MCC: 5=0.6607, £<0.0001).

Conclusion: In this study, it was confirmed that the prevalence of MCC increased with age, and the out-of-pocket medical cost
increased in the case of MCC. Continuity of treatment can be achieved for patients with MCC, and the system and management of

treatment for MCC are required to receive appropriate treatment.

Keywords: Multiple chronic conditions; Health expenditures; Health care costs; Aged
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Table 1. Differences in total medical cost according to the characteristics of study population (unit: thousand won)

Characteristic i 3 AL
No. (%) Mean+SD pvalue Mean+SD pvalue Mean+SD pvalue
Multiple chronic conditions <0.0001 <0.0001 <0.0001
Yes 538 (24.4) 1,384.9+2,188.6 1,784.05,170.8 1,728.7+3,299.3
No 1,664 (75.6) 5427411217 594.6+1,360.9 729.3+2,493.1
Cognitive impairment <0.0001 <0.0001
No (normal) 2,202 (100) 739.7+1,496.5 846.8+2,785.6 947.3+1,918.7
Yes - 1,376.6+4,032.6 1,355.4+3,736.3
Sex 0.2163 0.7643 0.0600
Men 1,122 (51.0) 784.3+1,721.5 881.4+1,627.8 1,026.2+3,186.2
Women 1,080 (49.0) 693.3+1,209.6 971.7+3,964.0 1,031.7+2,325.2
Age (yr) <0.0001 <0.0001 <0.0001
60-69 1,216 (55.2) 674.2+1,246.7 801.9+2,396.7 1,060.3£3,449.6
70-79 814 (37.0) 816.0+1,768.0 938.6+1,903.0 1,026.0+2,518.8
>80 172 (7.8) 841.7+1,688.2 1,346.06,391.5 994.4+1,924.2
Educational level 0.0014 0.0309 <0.0001
<Elementary school 912 (41.4) 741.141,294.0 1,029.144,217.5 1,104.9+2,591.7
Middle school 443 (20.1) 716.2+1,310.0 851.3+1,703.2 1,0234+2,533.4
>High school 847 (38.5) 750.5+1,767.8 853.6+1,703.9 950.0+3,121.0
Region 0.3740 0.5676 0.2249
City 1,647 (74.8) 767.7+1,568.6 944.0+3,284.2 1,048.7+2,986.3
Rural 555 (25.2) 656.6+1,255.8 870.4+1,958.4 971.5¢2,157.5
Employment status 04199 <0.0001 <0.0001
Employed 1,016 (46.5) 705.6+1,438.2 712.2+1,645.9 742.1+1,594.8
Unemployed 1,170 (53.5) 780.4+1,566.6 1,034.4+3,500.8 1,145.0£3,148.9
Missing 16
Household income 0.0002 0.0061 0.0596
10 386 (17.7) 941.3+1,7125 1,128.7+3,813.3 1,167.4+2,477.2
20 448 (205) 669.2+1,123.8 811.4+1,699.1 899.2+1,803.3
30 640 (29.3) 690.2+1,4715 1,096.8+4,267.7 1,001.4+2,209.8
40 711 (32.5) 717.5+1,598.0 747.5+1,392.1 1,075.3£3,834.7
Missing 17
Marital status 0.3130 0.9522 0.9484
Unmarried 1,805 (82.0) 710.8+1,244.8 865.8+1,747.9 951.6+2,011.7
Married 397 (18.0) 746.1+1,546.6 1,164.245,738.9 1,0560.8+2,982.6
Body mass index <0.0001 <0.0001 <0.0001
Underweight 65 (3.0) 628.8+1,341.3 1,019.5+1,805.9 1,792.3+5,466.1
Normal 1,559 (70.9) 677.7+1,537.1 913.1+3,467.9 932.7+2,191.7
Obesity 576 (26.1) 921.9+1,386.9 938.2+1,408.6 1,186.2+2,304.1
Missing 2
Self-rated health <0.0001 <0.0001 <0.0001
Good 823 (37.4) 387.5+893.1 43.3+852.4 404.6+792.2
Bad 1,379 (62.6) 949.9+1,727.1 1,222.13,692.8 1,365.2+3,372.9
Current smoking 0.0013 0.0177 0.0095
Yes 301 (137) 588.4+1,086.5 752.9+1,5138 671.0+1,424.2
No 1,901 (86.3) 763.7+1,550.3 946.9+3,1438 1,063.1+2,892.2
Current alcohol consumption 0.0041 0.0011 0.0008
Yes 806 (36.6) 673.4+1,309.7 728.2+1,413.31 687.0+1,338.5
No 1,396 (63.4) 778.0+1,593.6 1,030.8+3,575.5 1,186.8+3,245.2
Physical activity 0.3376 01414 0.3759
Yes 8% (40.7) 7586+1,655.2 816.6+1,427.7 961.8+2,202.7
No 1,306 (59.3) 726.8+1,371.5 1,002.5+3,740.0 1,072.13,206.4
ADL/IADL 0.0008 <0.0001 <0.0001
None 2,078 (94.5) 720.1+1,476.0 830.5+2,033.3 880.6+1,868.9
Mild 108 (4.9) 921.5+1,535.4 1,854.6+8,975.4 2,098.146,290.1
Severe 14 (0.6) 1575.7+1,847.0 3,366.8+5,394.8 5,372.710,512.0
Missing Vi
Mean+SD 739.9+1,496.5 925.7+3,009.1 1,028.8+2,796.6
Median 300.0 350.0 400.0
Total 1,628,820 2,038,370 2,265,540

SD, standard deviation; ADL, activities of daily living; IADL, instrumental activities of daily living.
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BASI o, EAA 9048 ok AA Y £} p-value= 0.05 o] Variable Total out-of-pocket medical costs
o 1 . Vi pvalue
= FRCRERe A Intercept 61217 <0.0001
Change of MCC status
MCC—MCC 0.8260 <0.0001
MCC—SCD 0.0520 0.4956
7E1l J-|_|_ SCD—MCC 0.6607 <0.0001
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Cognitive impairment
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Z0] AR T} BS 311 Qs AR} & Holr) o) ADL/IADL
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Table 3. The association between the change of MCC and total
medical cost by cognitive function

Total out-of-pocket medical costs

Variable Normal Cognitive impairment
Vs pvalue Ve pvalue
Intercept 6.1144 <0.0001 6.4489 <0.0001
Change of MCC status
MCC—MCC 0.7517 <0.0001 1.0056 <0.0001
MCC—SCD 0.0831 0.2627 0.4923 0.0031
SCD—MCC 0.6328 <0.0001 0.8513 <0.0001
SCD—SCD 0.0000 0.0000

Adjusted for socio-econimic and clinical characteristics.
MCC, multiple chronic conditions; SCD, simple chronic disease.
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Appendix 1. The frequency of number of chronic diseases

2014 2016

2018

No. of chronic

Cognitive status

Cognitive status

diseases Total Total - Total ,
Impaired Normal Impaired Normal
0 907 (41.2) 793 (36.0) % (12.1) 697 (37.2) 786 (35.7) 137 (29.8) 649 (37.2)
1 757 (34.4) 7% (36.2) 113 (14.2) 683 (36.4) 756 (34.3) 152 (33.1) 604 (34.6)
2 389 (17.7) 419 (19.0) 76 (18.1) 343 (18.3) 445 (202) % (20.9) 349 (20.0)
3 127 (0.8) 158 (7.2) 33 (209) 125 (6.7) 176 (8.0) 58 (12.6) 118 (6.8)
4 20 (0.9) 29 (1.3) 7 (24.1) 22 (1.17) 33 (1.5) 15 (33) 18 (1.0)
5 2 (0.7) 7 (0.3) 3 (428) 4 (0.2) 6 (0.3) 1(02) 5 (04)
Values are presented as number (%).
Appendix 2. The frequency according to the type of chronic disease
L Year
Chronic disease (yes)
2014 2016 2018
Hypertension 925 (42.0) 1,003 (45.5) 1,012 (46.0)
Diabate mellitus 366 (16.6) 427 (19.4) 453 (20.6)
Cancer 56 (2.5) 60 (2.7) 64 (29
Chronic obstructive pulmonary diseaese 31 (1.4) 40 (1.8) 50 (2.3)
Hepatic disease 29 (1.3) 28 (1.3) 27 (1.2)
Heart disease 166 (7.5) 201 (91) 206 (9.4)
Cerebral disease 63 (2.9) 81 (37) 99 (4.5)
Mental disease 33 (1.5) 46 (2.1) 43 (2.0)
Athritis 337 (15.3) 375 (17.0) 382 (17.3)
Values are presented as number (%).
Appendix 3. Change of SCD to MCC Appendix 3. Continued
No. (%) No. (%)
2014—2018 Hepatic disease
SCD—SCD 1,426 (85.7) Yes—MCC 2 (08)
SCD—MCC 238 (14.3) No—MCC 236 (99.2)
Hypertension Heart disease
Yes—MCC 118 (49.6) Yes—MCC 10 (4.2)
No—MCC 120 (50.4) No—MCC 228 (%.8)
Diabate mellitus Cerebral disease
Yes—MCC 19 (8.0) Yes—MCC 5 (2.1)
No—MCC 219 (92.0) No—MCC 233 (97.9)
Cancer Mental disease
Yes—MCC 3 (1.3 Yes—MCC 3 (13
No—MCC 235 (98.7) No—MCC 235 (98.7)
COPD Athritis
Yes—MCC 1(0.4) Yes—MCC 24 (10.1)
No—MCC 237 (99.6) No—MCC 214 (89.9)

(Continued on next page)
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SCD, simple chronic disease; MCC, multiple chronic conditions; COPD, chronic obstructive

pulmonary diseaese.
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