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deterioration of care-needs levels
among the elderly in Japan

Huel-Ru Lin

(A%, KYOTO UNIVERSITY
\§,, %/ FACULTY / GRADUATE SCHOOL OF MEDICINE

THE SITUATION OF THE ELDERLY IN
JAPAN NOW

147




Life expectancies of Japan.

Male:79.94 r
Female:86.41

Long-Term Care Insurance Service
- Implemented from 2000




The main reason of needing long-term care
service

(%)
30

Cerebral Vascular Disorder

20
15

10 Dementia

2004 2007 2010 (Year)

5

Health and Social Statistics Division of Statistics and Information Department (2004). Comprehensive Survey of Living Conditions., from http://www.mhlw.go.jp/toukei/saikin/hw/k-tyosa/k-tyosa04/4-2.html
Health and Social Statistics Division of Statistics and Information Department (2007). Comprehensive Survey of Living Conditions., from http://www.mhlw.go.jp/toukei/saikin/hw/k-tyosa/k-tyosa07/4-2.html
Health and Social Statistics Division of Statistics and Information Department (2010). Comprehensive Survey of Living Conditions., from http://www.mhlw.go.jp/toukei/saikin/hw/k-tyosa/k-tyosa10/4-2.html
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Question:
HOW ABOUT THE CORRELATION BETWEEN

DEMENTIA AND THE DETERIORATION OF LTC
SERVICE USERS?

Aim:
TO INVESTIGATE THE POSSIBLE EFFECTS
OF DEMENTIA AND USE OF LTC CARE
SERVICES ON THE DETERIORATION OF

CARE-NEEDS LEVELS OF ELDERLY
PERSONS IN JAPAN.

11

Sample

W Sample size
M 50,268
W Subject
(1) Aged 65 years and above
(2) Utilized LTC service in June 2010 and 2011
(3) Baseline Care-Needs Level 1 to 5

(4) Beneficiaries of National Healthcare Insurance
(ICD-10)
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Variables of Multiple Logistic Regression

Dementia
Diagnosis

Type of T fave
LTC Service .
Used

Care-Needs Level Deterioration: 1

Care-Needs Level Stable or Improved: O

13

HERE COMES THE RESULTS
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Demographic Characteristics (1/3)

Change in Care needs Level
Variable Stable or Improved Deteriorated Deterioration Proportion (%) | P-value

n= 34,298 n=15,970
Age (years, MeanxSD) 83.9+7.4 85.617.3
n (%) n (%)

Age Group (years) <0.05
65-69 1,375 (4.0) 381 (2.4) 21.7
70-74 2,483 (7.2) 747 (4.7) 23.1
75-79 5,313 (15.5) 1,920 (12.0) 26.5
80-84 8,475 (24.7) 3,577 (22.4) 29.7
85-89 8,775 (25.6) 4,195 (26.3) 32.3
90-94 5,536 (16.1) 3,331 (20.9) 37.6
>95 2,341 (6.8) 1,819 (11.4) 43.7

15

Demographic Characteristics (2/3)

Change in Care needs Level
Variable Stable or Improved Deteriorated Deterioration Proportion (%)
n= 34,298
Sex

n=15,970
<0.05
Female 25,144 (73.3) 11,121 (69.6) 30.7
Male 9,154 (26.7) 4,849 (30.4)
Baseline Care needs Level <0.05
1 6,044 (17.6) 3,791 (23.7)
2 9,692 (28.3) 4,277 (26.8) 30.6
3 7,588 (22.1) 3,604 (22.6) 32.2
4 5,869 (17.1) 2,864 (17.9) 32.8
5 5,105 (14.9) 1,434 (9.0) 21.9

154

16




Demographic Characteristics (3/3)

Change in Care needs Level
Deterioration Proportion

Stable or Improved Deteriorated (%)
n= 34,298 n=15,970
Dementia <0.05
Non-dementia 24,416 (71.2) 9,981 (62.5) 29.0
Baseline dementia 6,275 (18.3) 3,438 (21.5) 35.4
New dementia 3,607 (10.5) 2,551 (16.0)

Services Used

Facility care services 9,309 (27.1) 5,363 (33.6)

<0.05

Home care services 24,231 (70.6) 10,268 (64.3) 29.8
Community-based care service 758 (2.2) 339 (2.1) 30.9
Total 34,298 (100) 15,970 (100) 31.8

Results of Logistic Regression Analysis of
Care-Needs Level Deterioration (1/2)

(95% confidence interval)
(reference) 1
Services

Home care service 0.631(0.60-0.66) <0.05
used
Community-based care service 0.628(0.55-0.72) <0.05
Non—dementia (reference) 1
Dementia Baseline dementia 1.42(1.35-1.49) <0.05
1.70(1.61-1.80) <0.05
Sex Male(reference: Female) 1.47(1.41-1.54) <0.05

18
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Results of Logistic Regression Analysis of
Care-Needs Level Deterioration (2/2)

Odds Ratio (95% confidence
interval)

65-69 (reference) 1
70-74 1.06(0.92-1.22) 0.458
75-79 1.21(1.18-1.70) <0.05
Age (years) 80-84 1.39(1.23-1.57) <0.05
85-89 1.63(1.45-1.85) <0.05
90-94 2.17(1.91-2.45) <0.05
>9f — 3.04(2.66-3.48) <0.05
Care needs level 1 reference) 1
Baseline Care needs level 2 0.66(0.63-0.70) <0.05
Care-needs Care needs level 3 0.60(0.56-0.64) <0.05
level Care needs level 4 0.55(0.52-0.59) <0.05
Care needs level 5 0.31(0.28-0.33) <0.05

Results of Logistic Regression Analysis
of Care-Needs Level Deterioration by
baseline care needs level (1/3)

Variable OR(95%CI) OR(95%ClI) OR(95%Cl) OR(95%ClI) OR(95%ClI)
65-69 (reference) 1 1 1 1 1
70-74 1.07 0.96 111 1.08 1.22
(0.78-1.42) (0.74-1.23) (0.81-1.52) (0.78-1.50) (0.73-2.05)
75.79 111 0.96 1.62 1.19 1.66
(0.83-1.47) (0.76-1.20) (1.23-2.13)** (0.88-1.60) (1.05-2.63)*
Age 80-84 1.25 1.20 1.72 1.16 2.67
(vears) (0.95-1.65) (0.97-1.50) (1.32-2.24)***  (0.87.1.55) (1.72-4.16)***
85-89 1.52 1.30 191 151 3.42
(1.16-2.01)** (1.05-1.62)** (1.46-2.49)***  (1.13-2.02)** (2.20-5.30)***
90-94 1.92 1.83 2.47 1.90 4.95
(1.44-2.55)***  (1.46-2.29)***  (1.89-3.24)***  (1.42-2.54)***  (3.18-7.71)***
>95 2.96 2.86 3.42 2.26 7.45

(2.11-4.15)***

*p<0.05 and **p <0.01 and ***<0.001, respectively.

(2.23-3.67)***
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(2.57-4.54)***

(1.68-3.06)***

(4.76-11.7)***

20




Results of Logistic Regression Analysis
of Care-Needs Level Deterioration by
baseline care needs level (2/3)

1.40 1.50 1.41 1.97

Male 1.37
Sex
(reference: Female) (1.25-1.51)*** (1.28-1.52)*** (1.37-1.65)*** (1.27-1.57)*** (1.70-2.29)***
Facility care service
1 1 1 1 1
(reference)
Services 0.26 0.38 0.63 0.88 1.30
Home care service
used (0.22-0.30)***  (0.34-0.42)*** (0.58-0.69)*** (0.80-0.97)**  (1.15-1.47)***
Community-based  0.28 0.43 0.50 0.62 1.30
care services (0.20-0.38)***  (0.33-0.57)*** (0.38-0.65)*** (0.44-0.88)**  (0.79-2.14)

*p<0.05 and **p <0.01 and ***<0.001, respectively.
21

Results of Logistic Regression Analysis
of Care-Needs Level Deterioration by
baseline care needs level (3/3)

Non-dementia

1 1 1 1 1
(reference)
Baseline 1.53 1.84 1.38 1.22 1.00
Dementia
dementia (1.37-1.72) **  (1.66-2.04)***  (1.24-1.52)*** (1.09-1.36)*** (0.87-1.16)
1.83 2.30 1.64 1.36 1.12
New dementia
(1.62-2.08)***  (2.05-2.58)***  (1.46-1.84)*** (1.19-1.57)*** (0.94-1.34)

*p<0.05 and **p <0.01 and ***<0.001, respectively.
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High Risk Factor of
Care-Needs Level Deterioration

Service Baseline
Dementia Care-Needs Age Sex
Type
Level

Lower
Baseline

Care Care-
Service Needs

Level

New

patient

23

Conclusion

Facility care service use e Lower Care-Needs Level

Community-Based

& ¢ |Increased as Care-Needs Level dressed
Home Care

Baseline Dementia e Strong impact on Lower Care-Needs Level

Baseline care needs level and dementia diagnosis should be

considered important factors when developing LTC policies
and Care Plan for insured individuals

24
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Thank you for your listening.
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The relationship between
dementia diagnosis and long-
term care expenditure.

Huei-Ru Lin, Tetsuya Otsubo, and Yuichi Imanaka
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INTRODUCTION
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Life expectancies of Japan.

Male :80.21 ~
Female:86.61

of

Health and Social Statistics Division of Statistics and Information Department (2014). Abridged Life Tables for Japan 2014, from 3
http://www.mhlw.go.jp/toukei/saikin/hw/life/life13/dl/life13-02.pdf

The main reason of needing long-term
care service

(%)
20

15

10

Dementia

0 |
2004 2007 2010 (Year)

Health and Social Statistics Division of Statistics and Information Department (2004). Comprehensive Survey of Living Conditions.,
Health and Social Statistics Division of Statistics and Information Department (2007). Comprehensive Survey of Living Conditions.,
Health and Social Statistics Division of Statistics and Information Department (201@JComprehensive Survey of Living Conditions.,




The influence on economics
by dementia

Yearly Social Security

Dementia System spending

Economic Burden

... | Out-of-pocket spending

Medicaid expenditures

Schwarzkopf, L. (2011). Value in health, 14(6), 827-835.

Luengo-Fernandez, R., Leal, J., & Gray, A. M. (2011). Journal of Alzheimer's disease, 27(1), 187-196.

Delavande, A., Hurd, M. D., Martorell, P., & Langa, K. M. (2013). Alzheimer's & dementia, 9(1), 19-29.

Lin, P.-)., Biddle, A. K., Ganguly, R., Kaufer, D. I., & Maciejewski, M. L. (2009). Medical care, 47(11), 1174-1179.

Yang, Z., Zhang, K., Lin, P.-J., Clevenger, C., & Atherly, A. (2012). Health services research, 47(4), 1660-1678. 5
Kang, I. O., Lee, S.-Y., Kim, S. Y., & Park, C. Y. (2007). International journal of geriatric psychiatry, 22(7), 675-681.
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Question:

« How about the correlation
between dementia and the long-
term care insurance expenditure
of LTC service users?
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* To investigate the possible effects
of dementia and use of LTC care
services on the long-term care
Insurance expenditure of elderly
persons in Japan.
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METHODS
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Sample

® Database
m Kyoto prefecture long-term care insurance database
m Kyoto prefecture national health care insurance database

W Subject
(1) Aged 65 years and above
(2) Utilized LTC service in June 2010
(3 Having expenditure record in June 2011
4) Baseline Care-Needs Level 1to 5
(5 Beneficiaries of National Healthcare Insurance (ICD-10)

W Sample size
m 44,441

ariables of Multiple Linear Regression

Dementia
Diagnosis
Type of LTC

Service
Used

une 2010 to May 2011

June 2011 Long-term care expenditure

10
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HERE COMES THE RESULTS

11

Demographic Characteristics (1/3)

Non Dementia Dementia

Dementia

Variable Proportion
n= 30,523 n=13,918 (%)
n (%) n (%)
<0.0001"
s 83.89(7.667) 84.65(6.534) 31.3
(years, Mean=*SD)
Age Group (years) — <0.0001"
65-69 1,412 (4.6) 239 (1.7) 14.5
70-74 2,399 (7.9) 631 (4.5) 20.8
75-79 4,634 (15.2) 2,044 (14.7) 30.6
80-84 7,092 (23.2) 3,834 (27.5) 35.1
>85 14,986 (49.1) 7,170 (51.5) 32.4

“Result of X?-test of numbers of samples of dementia and non dementia group;
12
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Demographic Characteristics (2/3)

VE RS Non Dementia Dementia Demgntia P.value*
n= 30,523 n=13,918 Proportion (%)
n (%) n (%)
Sex

<0.0001
Female 21,947 (71.9) 10,710 (77.0) 32.8
Nale 8576 (28.0) 32082300 272
Baseline Care needs Level <0.0001
1 6,495 (21.3) 2,773 (19.9) 29.9
2 9,662 (31.7) 3,217 (23.1) ?
3 6,491 (21.3) 3,422 (24.6) 345
4 4,705 (15.4) 2,571 (18.5) 35.3
5 3,170 (10.4) 1,935 (13.9) 37.9

*Result of X2-test of numbers of samples of dementia and non dementia group
13

Demographic Characteristics (3/3)

.
Dementia

Non Dementia Dementia

Variable Proportion | P-value*

n= 30,523 n=13,918 s
n (%) n (%)
Services Used <0.0001
Facility care
o 7.841(25.7)  4,679(33.6)  37.4
services
H
ome care 17,878 (58.6) 5,624 (40.4)  23.9
services
Community-based ) o0/ 157)  3.615(26.0) 42.9
care service
Total 30,523 (100)  13,918(100)  31.3 <0.0001

*Result of X2-test of numbers of samples of dementia and non dementia group

14
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Long-Term Care Expenditure (1/3)

Expenditure of June 2011
Variable Non Dementia 201106 Dementia 201106
Expenditure Mean (SD) Expenditure Mean (SD)
Age Group (years)

65-69 154,872 (105,128) 204,953 (101,583) <0.0001
70-74 148,344 (101,276) 202,271 (101,276) <0.0001
75-79 157,323 (105,494) 204,309 (100,845) <0.0001
80-84 169,266 (105,668) 213,285 (97,062) <0.0001
>85 192,903 (102,709) 228,932 (92,795) <0.0001

*Result of t-test of expenditure of dementia and non dementia group.
15

Long-Term Care Expenditure (2/3)

Expenditure of June 2011

Variable Non Dementia 201106  Dementia 201106
Expenditure Mean (SD) Expenditure Mean (SD)

Sex

Female 182,756 (106,102 225,462 (94,493) <0.0001 |

Male 161,371 (101,751) 199,098 (99,417) <0.0001
Baseline Care needs Level

1 106,885 (73,223) 145,257 (83,733) <0.0001

2 137,074 (84,580) 187,105 (88,043) <0.0001

3 201,773 (92,551) 234,945 (81,008) <0.0001

4 246,032 (91,037) 266,480 (77,026) <0.0001

5 286,737 (94,399) 289,193 (80,139) 0.340

*Result of t-test of expenditure of dementia and non dementia group.
16
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Long-Term Care Expenditure (3/3)

Expenditure of June 2011

Non Dementia 201106 Dementia 201106
Expenditure Mean Expenditure Mean
(SD) (SD)

Variable P-value*

Services Used

Facility care 0.536
ity 284,138 (65,186)  |283,408 (61,508)

services

Home care services 128,931(84,726) 159,111(92,307) <0.0001

Community-based <0.0001

unity 17,9418(97,514)  |230,290 (80,435)
care service
Total 176,748 (105,335)  |219,385 (96,289) <0.0001

*Result of t-test of expenditure of dementia and non dementia group.

17

Results of multiple linear regression analysis
of LTC expenditure in June 2011 (1/3)

Unstandardized Standardized
Variable Coefficients Coefficients Sig.
B SE Beta
.000

(Constant) 107914 1058

Gender (Reference: Female) -74373 837 -.031 .000

Baseline Care Needs Level (Reference: Care Needs Level 1)
2 24018 1208 .104  .000
3 68944 1349 .275 .000
4 95188 1512 .337 .000
5 128339 1719 .392  .000

Baseline Care Needs Level with dementia (Reference: Care Needs Level 1 with dementia)
2 1 11158 2295 .028 .000
3 = 1154 2385 .003 .628
4 -6295 2653 -.014 .018
5 I -17766 2911 -.035 .000
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Results of multiple linear regression analysis
of LTC expenditure in June 2011 (2/3)

Unstandardized Coefficients Standardized Coefficients
Variable Sig.

B SE Beta

Age (years, reference: aged 85 years)

65-69 -16530 2125 -.030 .000
70-74 -23333 1677 -.056 .000
75-79 -15640 1282 -.053 .000
80-84 -7117 1091 -.029 .000
Age with dementia (years, reference: aged 85 years with dementia)
65-69 3456 5371 .002 .520
70-74 10370 3537 .012 .003
75-79 10470 2281 .021 .000
80-84 6617 1860 .018 .000

19

Results of multiple linear regression analysis

of LTC expenditure in June 2011 (3/3)

Unstandardized |Standardized
Variable Coefficients Coefficients
B SE Beta

Service (Reference: Home care service)

Dementia-Home care service 33214 1933 .126 .000

Community-Based care Service 59702 3652 .056 .000

Dem.ent|a-Communlty-Based care 80827 3632 087 000
_Service

Facility care service 102918 1099 .376 .000

Dementia-Facility care service 100341 2312 .295 .000

20
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High Risk Factors Related to
Long-Term Care Insurance Expenditure

: Baseline
S_(Ia_rwge Care-Needs Age Sex
yp Level

Service

Female

Service

21

DISCUSSION

22
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Dementia

 Regardless of sex, age, care needs level and
type of service use, individuals with dementia
demonstrated higher LTC expenditure in this

study.

Individuals who were diagnosed with dementia

» Tend to be diagnosed with comorbidity complexes.

« More likely to report greater increases in
Instrumental Activity of Daily Living (IADL)
difficulties.

Bauer, K., Schwarzkopf, L., Graessel, E., & Holle, R. (2014).BMC Geriatr, 14, 10.
Gaugler, J. E., Hovater, M., Roth, D. L., Johnston, J. A., & Kane, R. L. (2013). The journals of gerontology. Series B, Psychological sciences and social 23
sciences, 68(4), 562-567.

Type of service

Dementia
Home Care FaC|I|ty Who use facility care service? b
Service Care * Usual - Assistance need
Service » Dementia - Disabilities in ADL
Community-
— Based Care «Short term hospitalization
Service eInformal care

24
Sands, L. P, Xu, H., Weiner, M., Rosenman, M. B., Craig, B. A., & Thomas, J. (2008). I\/]_e?!Eal care, 46(4), 449-453.




More than LTC service (1/2)

* Multi-component support program for elderly
couples with dementia would reduce
community service and expenditures in 2
years.

* Unless more effective treatment for cognitive
Impairment are developed and made widely
available, substantial increase in formal
services will be therefore required.

Comas-Herrera, A., Wittenberg, R., Pickard, L., & Knapp, M. (2007). International journal of geriatric psychiatry, 22(10), 1037-1045.
Eloniemi-Sulkava, U., Saarenheimo, M., Laakkonen, M.-L., Pietila, M., Savikko, N., Kautiainen, H., et al. (2009). Journal of the American Geriatrics Society (JAGS), 57(12), 2200-2208.

More than LTC service (2/2)

Government

Service
plan

Service

~_Dementia

LService Provider

26




Baseline Care-Needs Level

« Medical and LTC insurance expenditure
rose the higher the care needs level.

—If the condition of individuals gets more
serious to require more medical care service
than LTC service...

% g [MedicaICost ’
\ ‘TC expenditur'

Schwarzkopf, L., Menn, P., Leidl, R., Basellne ca re'NeedS Level
Graessel, E., & Holle, R. (2013 BMC 1 2 3 4 5 27

health services research, 13(1), 2.

Age

[ Dementia }
|

Younger old

» Milder  Moderate

 Longer duration and
higher lifetime cost.

Schwarzkopf, L. (2011). Value in health, 14(6), 827-835. 28
Yang, Z. (2012). Health services research, 47(4), 1660-1678. 173




Sex

* Female accounted for significantly higher
LTC expenditure than male.
— Informal care service.
— Personal financial situation.

Schwarzkopf, L., Menn, P., Leidl, R., Graessel, E., & Holle, R. (2013). BMC health services research, 13(1), 2.
Yang, Z. (2012). Health services research, 47(4), 1660-1678.
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LIMITATION
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Dementia identified by ICD-10 coding
— Can’t confirm the correctness

Informal Care
— not reflected

LTC insurance
municipalities
— Regional difference

Unobserved confounds

IS

Cross-sectional study
— Can’t predict the causal relationship

Implemented by

CONCLUSION

175
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« Dementia diagnosis was a significant
predictor of LTC expenditure.

e Policy Interventions should be taken to
prevent the incidence of dementia and
consider the affordable and appropriate
service plan for users with dementia to
ensure the sustainability of LTC service
and keep expenditure in a reasonable
growth rate.

33

KYOTO UNIVERSITY

Thank you for your listening.

34
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Dummy Variables Coding

| Dementia|_Non Dementia _

Group 1 A A
Group 2 B B’
Group 3 C C’
Group 4 D D’
Group 5 E E’
A+A’:Group 1

A : Group 1 with dementia

35
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mETAL AL
B ihisg 41

LEY—EX
D A

XNEER: NEHENTHD.

Hhig R —t 2RI A i H—ERFA L, U e

5 (mean=£SD) 83.31%+7.5 83.43+7.8
T4 71l
B¢ 12825 (67.2%) 2918 (66.3%) 18.5%
=i 26286 (32.8%) 5729 (33.7%) 17.9%
ENEE
ENEEL 10843 (27.7%) 1341 (15.5%) 11.0%
BENEE2 12898 (33.0%) 2700 (31.2%) 17.3%
B EES 7592 (19.4%) 1985 (23.0%) 20.7%
ENEE 4453 (11.4%) 1433 (16.6%) 24.3%
BENEES 3565 (8.5%) 1188 (137%) 26.3%
FRENAE
HY) 8404 (21.5%) 1919 (22.2%) 18.6%
L 30707 (78.5%) 6728 (77.8%) 18.0%
* P<0.05
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H—EXDEFEEFAMBEDOES

- - - Hhigg 41
H—EZXF g —EXFA Mg —EXFA F—E X RES

R —E XD H* 2878 ( 7.4%) 791 ( 9.2%) 21.6%
BEY—EXRDH 34902 (89.2%) 7758 (89.7%) 18.2%
HEZEFR S —EX

EJFS 1331 ( 3.4%) 98 ( 1.1%) 6.9%
ZFDhY—E RDH*

Hi 39111 (100%) 8647 (100%) 18.1%
* P<0.05
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NEEEA(20115F68)%

BRERBAZE N ELT-[ElR T HT DFER

Unstandardized Coefficients

B Std. Error
(Constant) 30019 aza
M (LI7FLUR ) -7581* 66
F& (%) 500* 41
SARESDY (LI7L R 750)
ZhEERE1(LI7LUR
ENEE 24760* 801
BENEE3 68593* 925
ENiEEg 100226* 1097
ENiEES 137733* 1244
WEREET—ER(LI7LUR) =
Mg EES —EX 9101*_J 9000F -
Huig N e ER —E X 138279*= 1363
i st R —E X 151592+ 13000/, ¢
Hhist Mg 2 B B —E R L ZF Dt —E X 79862* 1895
g sl i Z BB —E AR X F DM —E X 85306*] 5,500F3 ¢,

12
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