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The Long-term Care Utilization of the Elderly with Dementia, Stroke, and

Multimorbidity in Korea

Boyoung Jeon'?, Soonman Kwon', Hongsoo Kim'?

'Graduate School of Public Health, ?Institute of Health and Environment, Seoul National University, Seoul, Korea

Background: This study examined the relationships of dementia, stroke, and combined multimorbidity with long-term care utiliza-

tions among older people in South Korea.

Methods: A nationally representative sample of 10,130 older adults who used long-term care services in 2010 were analyzed. We
used the 5% sample of aged 65 years or older linked with National Health Insurance Corporation registry data of long-term care in-
surance system. The sample was categorized into three groups: dementia only (47.6%), stroke only (36.3%), and both dementia and
stroke (16.1%). We estimated the use of institutional care, home care, and total expenditure of long-term care services, adjusting for
the severity of each function (such as daily life, behavior or cognitive change, nursing care needs, and rehabilitation care needs) and

sociodemographic characteristics.

Results: Having dementia symptoms was positively associated with the use of institutional care services, on the other hand, having
stroke symptoms was positively related with the use of home care. The total long-term care cost was higher in the group of having

both dementia and stroke.

Conclusion: Older persons with dementia symptoms and stroke symptoms have different patterns of long-term care utilization,
and the multimorbidity increased the overall expenditure of long-term care utilization. These findings imply a need for differenti-
ated management strategy targeting physically and cognitively impaired older persons, and special concerning for persons with
multimorbidity conditions for long-term care insurance program in Korea.
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Table 1. Variable definitions and data sources
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Variable Definition of variables Data source
Independent variables
Status of dementia or Dementia only Person who currently suffering from a symptoms of dementia Long-term care need
stroke assessment data set
Stroke only Person who currently suffering from a symptoms of stroke
Both dementia and stroke Person who currently suffering from both of dementia and stroke
Demographic and health  Gender Man, woman
status
Age 65-69, 70-74, 75-79, 80-84, and more than 85 years old at 2010. 12. 31 National Health Insurance
Eligibility management
data set
Living arrangement Living alone (a householder without family), living with others

Enrollment types of public health plans
Income level

National Health Insurance, medical aid
Amount of National Health insurance premiums by households unit which are

reclassified within the study sample by quartile (at 2010. 12. 31).

Other chronic disease

Scores on long-term care need assessment in the 5 areas (Each score

was converted into 100scores. The higher score indicates more severe Cognitive function
status) Behavior change
Nursing care needs

Yes (person who currently suffering from chronic disease except for dementia
and stroke), no

Basic activity of daily living

Long-term care need
assessment data set

Long-term care need
assessment data set

Rehabilitation care needs

Classification of long-term care grades

Dependent variables

Expenditure on long-term  Expenditure on institutional care
care service utilization

Long-term care grade 1, grade 2, grade 3 (most recently received grade)

Log transformation of total expenditure (sum of public benefit and partial
co-payments) on long-term care facility services utilization, including elderly

Long-term care insurance
claims data set

Long-term care insurance
claims data set

care group homes tilization.

Expenditure on home care

Log transformation of total expenditure (sum of public benefit and partial

co-payments) on home-visit care, home-visit bathing, home-visit nursing care,
day and night care, short-term care, and use of welfare equipment.

Overall expenditure

Log transformation of total expenditure (sum of public benefit and partial

co-payments) on institutional care and home care service utilization.
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Table 2. Sample characteristics

Characteristic Total Dementia only Stroke only Both dementia and stroke pvalue®
Gender <0.0001
Man 2,993(29.5) 994(20.6) 1,458 (39.6) 541(332)
\Woman 7,137(70.5) 3,829(79.4) 2,220(60.4) 1,088 (66.8)
Age (yr) <0.0001
65-69 918(9.1) 173(3.6) 600(16.3) 145(8.9)
70-74 1,593(15.7) 420(8.7) 906 (24.6) 267 (16.4)
7579 2,142(21.1) 840(17.4) 898 (24.4) 404(24.8)
80-84 2,374(234) 1,234 (25.6) 709(19.3) 431(26.5)
>85 3,103(30.6) 2,156(44.7) 565 (15.4) 382(234)
Living arrangement <0.0001
Living alone 2,324(22.9) 1,217(25.2) 734(20.0) 373(22.9)
Living with others 7,806(77.1) 3,606(74.8) 2,944(80.0) 1,256 (77.1)
Enrollment types of public health plans <0.0001
National Health Insurance 8,205(81.0) 3822(79.2) 3,054(83.0) 1.329(81.6)
Medical aid 1.925(19.0) 1,001 (20.8) 624(17.0) 300(18.4)
Income level <0.0001
1st quartile (low) 2535(25.0) 1,354(28.1) 782(21.3) 399(24.5)
2nd quartile 2531(25.0) 1,189 (24.7) 927(25.2) 415(25.5)
3rd quartile 2532(25.0) 1,093(22.7) 1,040(28.3) 399(24.5)
4th quartile (high) 2532(25.0) 1,187 (24.6) 929(25.3) 416(25.5)
Other chronic disease <0.0001
Yes 1,988 (19.6) 1,050 (21.8) 578(15.7) 360(22.1)
No 8,142 (80.4) 3,773(782) 3,100(84.3) 1.269(77.9)
Total 10,130(100.0) 4,823 (47.6) 3,678(36.3) 1,629(16.1)

Values are presented as number (%).
*Chi-squared test.

Table 3. Comparison of long-term care need assessment scores and grades according to dementia or stroke status

Total Dementia only Stroke only Both dementia and stroke pvalue®
Scores on long-term care need assessment (the higher score indicates
more severe status/100 scores)
Basic activity of daily living 542 52.2 543 60.0 <0.0001
Cognitive function 628 69.4 520 68.1 <0.0001
Behavior change 155 24.0 34 174 <0.0001
Nursing care needs 34 25 43 38 <0.0001
Rehabilitation care needs 273 200 355 306 <0.0001
Total score 775 772 756 826 <0.0001
Classification of long-term care grades (n, %)
Grade 1 (more severe) 1,890(18.7) 820(17.0) 644(17.5) 426 (26.2) <0.0001
Grade 2 2.812(27.8) 1,442 (29.9) 840(22.8) 530(32.5)
Grade 3 (less severe) 5,428 (53.6) 2,561(53.1) 2,194(59.7) 673(41.3)
Total 10,130(100.0) 4,823(100.0) 3,678(100.0) 1,629(100.0)

*F-test of analysis of variance or chi-squared test.
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Table 4. Comparison of long-term care service utilization patterns according to dementia or stroke status

Total Dementia only Stroke only Both dementia and stroke pvalue™
Institutional care 3,138(31.0) 1,834(38.0) 689(18.7) 615(37.8) <0.0001
Home care 5,888 (58.1) 2,373(49.2) 2,702 (73.5) 813(49.9)
Both institutional and home care 1,104(10.9) 616(12.8) 287(7.8) 201(12.3)
Total 10,130(100.0) 4,823(100.0) 3,678(100.0) 1,629 (100.0)

Values are presented as number (%).
*Chi-squared test.

Table 5. Comparison of average expenditures on long-term care service utilization according to dementia or stroke status

Total Dementia only Stroke only Both dementia and stroke
No. of Expenditure No. of Expenditure No. of Expenditure No. of Expenditure p-value™
users (1,000 won) users (1,000 won) users (1,000 won) users (1,000 won)

Total Institutional care 4,242 10,744 2450 10,745 976 10,405 816 11,146 0.0237
Long-term care facility 3920 10,704 2,254 10,709 897 10,435 769 11,002 0.1289
Group homes 481 7,521 290 7542 115 6,915 76 8,355 0.2449

Total Home care 6,991 5,996 2,988 5,621 2,989 6,338 1,014 6,090 <0.0001
Home-visit care 5670 5,897 2,288 5610 2,590 6,128 792 5,971 <0.0001
Home-visit bathing 1,940 1,173 742 1112 892 1210 306 1211 0.1144
Home-visit nursing care 218 918 75 788 95 1,010 48 939 0.4412
Day and night care 772 4,257 457 4,186 185 4,268 130 4,491 0.6019
Short-term care 508 1,795 290 1,862 128 1,703 0 1,708 0.2245
Welfare equipment 2,809 643 1,057 591 1,319 675 433 676 0.0003

Overall expenditure 10,130 8,637 4,823 8,941 3,678 7912 1,629 9,374 <0.0001

*F-test of analysis of variance.
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Table 6. Regression analysis for In (expenditure on institutional care)

Total Dementia only Stroke only Both dementia and
Variable (n=4,242) (n=2,450) (n=976) stroke (n=816)
B B B B
Dementia or stroke status (ref: stroke only) Dementia only 0.1046™*
Both dementia and stroke 0.0957*
Gender (ref: man) Woman -0.2336" -0.2891" -0.1959** -0.3098'
Age (ref: 65-69 yr) 70-74 -0.2146™** -0.2012 0.2113* -0.2238
75-79 01517 -0.1779 -0.0672 -0.1934
80-84 -0.1576** -0.1043 -0.1652 -0.2687*
>85 -0.1928*** -0.1495 -0.3169** 01639
Living arrangement (ref: living with others) Living alone 0.2092*** 0.2279** 0.2365 0.1466
Income level (ref: 1st quartile) 2nd quartile 0.0165 0.1149 -0.0637 -0.1435
3rd quartile 0.1012* 0.1686™* 0.0122 0.0285
4th quartile 0.0751 0.0913 0.1247 0.0351
Enrollment types of public health plans (ref: NHI) Medical aid -0.1099* -0.1995** 0.0187 0.0006
Other chronic disease (ref: no) Yes 0.0056 0.0173 0.0099 -0.0199
Scores on basic activity of daily living (Continuous) 0.0029* 0.0035 -0.0027 0.0100**
Scores on cognitive function (Continuous) 0.0010 0.0018* 0.0016 -0.0012
Scores on behavior change (Continuous) -0.0007 -0.0007 -0.0010 -0.0015
Scores on nursing care needs (Continuous) 00119 00112 -0.0081*** -0.0183"
Scores on rehabilitation care needs (Continuous) 0.0040" 0.0020 0.0088" 0.0022
Classification of long-term care grades (ref: grade 3) Grade 1 0.0507 0.1833* -0.0703 -0.2683
Grade 2 -0.0376 0.0229 -0.1054 -0.2285**

NHI, National Health Insurance.
*p<0.1.**p<0.05. ***p<0.01. 'p<0.001.
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Table 7. Regression analysis for In (expenditure on home care)

Al $E =21
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Total Dementia only Stroke only Both dementia and
Variable (n=4,242) (n=2,450) (n=976) stroke (n=816)
B B B B
Dementia or stroke status (ref: stroke only) Dementia only -0.1060***
Both dementia and stroke -0.0352
Gender (ref: man) \Women -0.0834%** -0.0766 -0.0708 -0.1665**
Age (ref: 65-69 yr) 70-74 -0.0121 -0.1740 0.0900 -0.2472*
75-79 -0.0629 -0.1925% 0.0392 -0.2334*
80-84 -0.1186 -0.1745 -0.0585 -0.3331**
>85 -0.1787 -0.2022¢ -0.1656** -0.4929"
Living arrangement (ref: living with others) Living alone -0.0022 0.0154 0.0676 -0.2556*
Income level (ref: 1st quartile) 2nd quartile -0.1150 -0.1334% -0.1165 -0.0843
3rd quartile -0.0237** -0.0674 -0.0020 0.0412
4th quartile -0.1209 -0.1800** -0.0942 -0.0256
Enrollment types of public health plans (ref: NHI) Medical aid -0.0018 0.0266 0.0748 -0.2888*
Other chronic disease (ref: no) Yes 0.0900** 0.1574%** 0.1125* -0.0611
Scores on basic activity of daily living (Continuous) -0.0090" -0.0079" -0.0079" -0.0153"
Scores on cognitive function (Continuous) 0.0020%** 0.0027** 0.0016* 0.0019
Scores on behavior change (Continuous) -0.0005 -0.0006 -0.0022 -0.0011
Scores on nursing care needs (Continuous) -0.0101" -0.0070** -0.0105' -0.0161"
Scores on rehabilitation care needs (Continuous) 0.0037" -0.0006 0.0054" 0.0094"
Classification of long-term care grades (ref: grade 3) Grade 1 0.2707' 0.2295** 0.27317%** 0.4227**
Grade 2 0.0162 0.0172 -0.0538 0.1813*
NHI, National Health Insurance.
*p<0.1. **p<0.05. ***p<001. 'p<0.001.
Table 8. Regression analysis for In (overall expenditure on long-term care service utilization)
Total Dementia only Stroke only Both dementia and
Variable (n=4,242) (n=2,450) (n=976) stroke (n=816)
B B B B
Dementia or stroke status (ref: stroke only) Dementia only 0.0847%***
Both dementia and stroke 0.1085***
Gender (ref: man) \Women -0.1968" 02182 -0.1559" -0.2690"
Age (ref: 65-69 yr) 70-74 0.0009 -0.0907 0.0761 0.1115
7579 -0.0218 -0.1293 0.0658 -0.0829
80-84 -0.0473 -0.0874 0.0288 -0.2250%*
>85 -0.0761* 0.1178 -0.0608 -0.1648
Living arrangement (ref: living with others) Living alone 0.1531 0.1788™** 0.1933*** -0.0125
Income level (ref: 1st quartile) 2nd quartile -0.0517 -0.0031 -0.1078* -0.0468
3rd quartile 0.0212 0.0508 -0.0201 0.0638
4th quartile -0.0674* -0.0595 -0.0771 -0.0386
Enrollment types of public health plans (ref: NHI) Medical aid -0.0571 -0.1085* 0.0296 0.1130
Other chronic disease (ref: no) Yes 0.0191 0.0553 0.0429 -0.0856
Scores on basic activity of daily living (Continuous) 0.0012 0.0047*** -0.0015 -0.0021
Scores on cognitive function (Continuous) 00017 0.0025%** 0.0017 0.0002
Scores on behavior change (Continuous) 0.0010 0.0004 0.0020** 0.0015
Scores on nursing care needs (Continuous) -0.0136" -0.0140" 00115 -0.0162'
Scores on rehabilitation care needs (Continuous) 0.0036" -0.0006 0.0065 0.0074
Classification of long-term care grades (ref: grade 3) Grade 1 0.2654" 0.2765" 0.2207" 0.3575***
Grade 2 0.2023 02127" 0.1499" 02719'

NHI, National Health Insurance.
*p<0.1.**p<0.05. ***p<0.01. 'p<0.001.
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