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85-94 26766 (42.8) 12895 (48.2) 13871 (51.8) |
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Analysis of Assistive Technology Use among users with and
without Dementia

Huei-Ru Lin, Tetsuya Otsubo, Yuichi Imanaka
Department of Healthcare Economics and Quality Management
Graduate School of Medicine, School of Public Health, Kyoto University

Introduction

To make the provision of assistive technology service covered by long-term care (LTC) insurance effective and clarify the usage difference between users with and without
dementia. It is important for policy makers to have accurate evidence with reference to the actual usage of assistive technology services among LTC insurance users.

Participants Data Analysis
In a cross-sectional study, we extracted data from all subjects who used assistive technology service covered by Long-Term We evaluated the average kinds of
Care Insurance in June 2011 in Kyoto Prefecture, Japan.

assistive technology services used of LTC
service use by sex, gender, care needs
level and service type.

Our samples consisted of 28,891 adults. Dementia was defined according to corresponding ICD-10 code, users who had given
consent to linkage of their National Healthcare Insurance data with corresponding LTC insurance claims data or by service
name used by insured which comprised the word “dementia” (including dementia wandering detector alarm).

Results

In this study, the chi-square test was used to conduct comparisons between age group, sex, and care needs level; and the t-test was used to compare age and service type
across dementia and non-dementia groups. There were 28,891 users who have used the assistive technology services, during our observation period, where 9,254 males (32%)
and 19,637 females (68%) were observed. There was 50.1% users with dementia and the proportion of dementia increased as age getting older and care needs level getting
higher. The proportion of dementia increased with age from 4.6% in the <65 age group to 59.9% for those aged 94 and older and 20.5% in requiring help 1 group to 79.5% in
care needs level 5 group.

There are more than half of our subjects who have used less than 2 kinds of assistive technology services, The average kinds of assistive technology services used by dementia
users was 2.71, which was significantly more than 2.28 of non-dementia users. The kinds of service used increased as care needs level getting higher regardless of dementia or
non-dementia group. However, the average kinds of services used were lower in the lower care needs dementia group than non-dementia group but reversed as care needs

level getting higher. Furthermore, wheelchair, slope, lift and cane were more widely used in the higher care needs level dementia groups than non-dementia groups, especially
the use of wheelchair was 3 times higher among care needs level 5 group.

Total sample Dementia Non-Demenita P-value Mm% of Assistive Technology Users Persons
Mean (SD)  Mean (SD) Mean (SD) % of All Service Users
Age 82.17 (9.17) 83.61(8.46) 80.72 (9.62) <0.0001 -No. of Assistive Technology Users 8,000
Kinds of Assistive Technology Used 2.50(1.42) 2.71(1.46) 2.28 (1.35) <0.0001
n (%) n (%) n (%) ;000
Total 28891 (100) 14462 (50.1) 14429 (49.9) 4.000
Sex <0.0001 !
Female 19637 (68.0) 9686 (49.3)  9951(50.7) 966 2,000
Male 9254 (32.0) 4776 (51.6) 4478 (48.4)
Age <0.0001 1.3%|
<65 1323 (4.6) 365(27.6) 958 (72.4) 3 4 5 B
oo/ S95H(15%7) BET5A31(39%0) ZulL(EL), Kinds of Assistive Technology Services Used 5
75-84 11018 (38.1) 5472 (49.7) 5546 (50.3)
85-94 10645 (36.8) 5913 (55.5) 4732 (44.5)
95+ 1951 (6.8) 1169 (59.9) 782 (40.1) Requiring Help 1
Care-Needs Level <0.0001 Requiring Help 2
Requiring Help 1 998(3.5) 205 (20.5) 793 (79.5) Care-Needs Level 1
Requiring Help 2 2657(9.2) 568(21.4) 2089 (78.6) Care-Needs Level 2
Care-Needs Level 1 3105(10.7) 1163 (37.5) 1942 (62.5) Care-Needs Level 3 d 2.62
Care-Needs Level 2 8211(28.4) 3472 (42.3) 4739 (57.7) Care-Needs Level 4 3.15
Care-Needs Level 3 6101(21.1) 3423 (56.1) 2678 (43.9) Care-Needs Level 5 3.67 3.81
Care-Needs Level 4 4300(14.9) 2834 (65.9) 1466 (34.1) 40 30 20 10 00 10 20 30 40
Care-Needs Level 5 3519(12.2) 2797 (79.5) 722 (20.5) o Non-Dementia W Dementia
Special bedding attachments Special beds Wheelchairs Wheelchair attachments H Transport lifts Ramps
REthEER A 0.2% 0.2% 0.4% 0.4% .9% | 0.0% 0.2% 0.0%

Requiring Help 2 0.6% 0.6% 11% 5.6% J§ 0.9% 2% ] 0.2% 1.4%[0.1%

Care-Needs Level 1 27% 2.7% 2.8% 5.3% fll 1.9% 3.1% 2.2% | 1.0%

Care-Needs Level 2 38.2% 21.9%

9 9
38.9% 22.2% 16.7% 25.1% 10.2% 29.7% 15.3% 13.1% [l 5.1%

Care-Needs Level 3 25.0%

25.1% 24.1% 25.8% 16.8% 28.4% 20.4% 25.5% 14.5%

Care-Needs Level 4 24.0% 16.4% 23.6% 17.5% 26.3% 22.4% 28.1% 19.7% 22.5% 35.9% 30.1%

Care-Needs Level 5 9.0% 25.8%

9 9 9 o 21.8% 49.3%

8.5% 25.7% 8.4% 28.6% 14.1% 41.8% 12.7% 38.6% 6 o

L% 20% 0% 80% 0% 20% 30% 80%  70% 20% 0%  so% /0% 20% 30% 80%  70%  20% 0% 8% /0% 20% fpad 80%
Walking equipment Handrails Equipment to prevent bedsores Walking sticks Sale of special medical equipment H Posture-adjustment equipment

Requiring Help 1 3.4% 7.8% i 2.2% 5.5% f 1.4% 0.7% 20.0% 0.0% 0.0%

Requiring Help 2 23.5% 9.8% 17.4% 6.5% 14.5% [l 3.9% 15.7% 6.2% 10.0% 8.3

6 0.0%

Care-Needs Level 1 16.1% 17.7% 13.4% 13.5% 8.0% 13.8% 13.3% 30.0%

0.0%

Care-Needs Level 2 30.9% 32.6% 31.4% 29.0% 32.8% 24.0% 34.0% 32.8% 20.0%

16.7% 13.0% 1.7%

Care-Needs Level 3 23.4% 16.9% 26.8% 18.6% 23.7% 2L.7% 25.6% 10.0% 20.8% 13.7% 4.5%

Care-Needs Level 4 11.4% 7.0% 16.4% 10.2% 19.6% 16.1% 10.0% 20.8% 19.8% 16.8%

Care-Needs Level 5 3.2% 1.8% | 5.8% 5.0% 19.3% 1.9% [§ 5:3% 0.0%20.8% 51.1% 76.9%

70% 20% 30% 80%  70% 20% 30% 80% 70% 20% 30% 80% 70% 20% 30% 80%  70%

20% 30% 80%  70% 20% 30% 80%
Wandering alarms ‘ CO"CIUSiOﬂ
R The subjects of this study occupied 38.5% of users who used LTC service and the proportion of assistive technology service use expenditure of
Requiring Help 2 this study is about 3.54% in June 2011. Since the LTC expenditure of Kyoto Prefecture is about 16.2 billion monthly (H26), the expenditure of
- -y assistive technology would be a huge part of LTC expenditure. Furthermore, as a beginning to an super aging society, the number of elderly
AT, 13.8% with dementia who needs assistive technology will increase rapidly. As our result shows, insureds with dementia may use more kinds of
APS— S assistive technology services than those non-dementia. The ways and kinds of assistive technology services provided for insureds with and
without dementia by care needs levels should be considered more effectively to ensure the sustainability of the LTC system.
Care-Needs Level 4 33.8%
Care-Needs Level 5 13.8% 43

70% 20% 30% 80% Conflict Of Interest (COI) All authors claim that there are no conflicts of interest..
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AT —~)b | NERBEEAN | EREECARE | MERRIMES | i _IEIREF | ZBlscore CESDscore

T AR b H oA il
AT =N T aA b 1.000 0.189* 0.162* 0.187* -0.132** 0.204* 0.160*
SRR N E AR | 0189 1.000 0.227* 0.975* -0.072" 0.153* 0.086*
FY=5 d=R=Eiit i) 0.162* 0.227* 1.000 0.205* -0.007 0.092* 0.010
IR 0.187* 0.975* 0.205* 1.000 -0.092** 0.159* 0.118™
St REAR R -0.132™ -0.072" -0.007 -0.092™* 1.000 -0.163* -0.263*
J-ZBI 8 x=a7 0.204* 0.153* 0.092* 0.159* -0.163" 1.000 0.511™*
CESD 2=7 0.160* 0.086* 0.010 0.118* -0.263" 0.511* 1.000

AET v OMBEREE iz (% p<0.01),
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Life expectancies of Japan.

M Health Life Expectancies M Life Expectancies
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60 65 70 75 80 85 90
Health and Social Statistics Division of Statistics and Information Department(2015). Abridged Life Tables for Japan 2014. 3
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Estimated Number of The Elderly with
Dementia based on the LTCI statistics
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Ministry of Health Labour and Welfare, Health and Welfare Bureau for Elderly. 2013

The influence in expenditure by

dementia

e The total healthcare resource utilization of
subjects with dementia diagnosis were 1.67

times greater

than that without dementia

d i a g n OS i S « (Chung et, al.(2014))

e The expenditure of people with dementia are
estimated to be around 3 times than for
normal elderly in Medicare and Medicaid. o«

al.(201))
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Factors related to medical/LTC
expenditure/utilization

Male gender, diabetes, tuberculosis, malaria, poor
sanitation, respiratory ailments, gastrointestinal
diseases, dementia, depression, and disability were
associated with higher out-of-pocket expenditures. e

et, al.(2012))

Dementia is associated with significant
expe n d itu reS o (Bharmal et, al.(2012); Pimouguet et al.(2010))

Higher care needs level and institutional care were
found to be associated with the highest LTCI
expenditures. owsesisdoe, o

Age is a contributing factor to the rising expenditures
O n I_TC « (Hashimoto et, al.(2010))

Aim

e To determine factors including dementia that are
associated with long-term care expenditure increase
among elderly patients in Japan.
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Materials

B Database (Kyoto Prefecture)

M Long-term care insurance database

B National health care insurance database

B Medical Care System for the Latter-stage Elderly People database
M Subject

(1) Aged 65 years and above

(2)  Utilized LTCi service in June 2010

(3)  Having expenditure record in June 2011

(4) Baseline Care-Needs Level 1to 5

(5) Beneficiaries of National Healthcare Insurance or Late-stage Medical
Care System for the Elderly

M Sample size

W 8,024 (case-to-control 1:1)
M 70% Training set(5,616); 30% validation set(2,408)

Methods

Descriptive analysis

Random Forest (Feature Selection)

— 500 trees and 3 factors were tried at each split
Classification and regression tree (CART)

— Complexity parameter: 0.001

— Minimum number of partition size: 20

Factors (13 of all)

— Sex, Age Group, Medical Area, Baseline Care Needs Level, New
Dementia Diagnosis, DM, Delirium, Heart Disease, Hypertension,
Alzheimer's disease, Cognitive Impairment, Service Type, Days of
Hospitalization equal to 30 or above in one year

Outcome:

— LTCI expenditure increase equal to 50% or above in one year: Yes/No
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Result

Summary Statistics of Variables (1/3)

Variables Range N (%)
s Male 1,550 (28%)
ex (Female 7,066 (72%)
<65 96 (2%)
65-74 596 (11%)
Age Group 75-84 2,334 (42%))
85-94 2,345 (42%)
>95 341  (6%)
Tango 335 (6%)
Cyutan 582 (10%)
. Nantan 245 (4%)
Medical Area [Kyoto- Otokuni 3,485  (62%)
Yamashirokita 782 (14%)
Yamashirominami 187 (3%)
1 1,284 (23%)
L2 1.763  (31%)
Baseline Care Needs Level 3 1,201 (21%)
4 773 (14%), ,
5 595 (11%)
Result
Summary Statistics of Variables (2/3)
Variables Range N (%)
s . | Yes 786 (14%)
D D
New Dementia Diagnosis No 4830 (86%)
. Yes 770 (14%)
Heart Disease No 1846 (86%)
DM Yes 477 (8%)
No 5,139 (92%)
Hvoertension Yes 3,706 (66%)
P ! No 1,910 (34%)
Delirium Yes 130 (2%)
No 5,486 (98%)
. o Yes 1,265 (23%)
Alzheimer's disease No 4351 (77%)
" . Yes 12 (0%)
Cognitive Impairment No 5604 (100%)




Result

Summary Statistics of Variables (3/3)

Variables Range N (%)
Facility Care Service 1,306 (23%)
. Home Care Service 4,238 (75%)
Service Type e =
Community-Based Care 72 (1%)
Service
Days of Hospitalization equal to 30|Yes 988 (18%)
or above in one year No 4,628 (82%)
LTCI Expenditure Increased equal to|Yes 2,781 (50%)
50% or above in one year No 2,835 (50%)
Total >,616
(100%)
13
Result
Feature selected factors (N=5,616)
Mean Mean
Variables Decrease Decrease
Accuracy Gini
!)ays of Hospitalization equal to 30 or above 163.6 360.49
in one year
Care Needs Level 36.72 70.67
Alzheimer's disease 31.64 22.15
Service Type 24.8 41.33
New Diagnosis of Dementia 19.27 16.7
Sex 12.6 15.45
DM 11.5 12.66
Heart Disease 7.55 14
Age Group 7.16 31.96
Hypertension 6.96 17.96

83
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Rules of LTCI expenditure increase equal to
50% or above in one year from CART (1/4)

No Rules Prob Occurrence
47 IF Days of hospitalization equal to 30 or above in one year="Y" then LTCI expenditure
increase equal to 50% or above in one year
IF Days of hospitalization equal to 30 or above in one year ="N" AND CNL="1, 2" AND
46  Alzheimer's disease="Y" AND Service Type="Facility, Home" then LTCI expenditure  0.62 612
increase equal to 50% or above in one year
IF Days of hospitalization equal to 30 or above in one year ="N" AND Alzheimer's
45 disease="Y" AND Service Type="Facility, Home" AND CNL="3" AND Sex="Male" 0.61 56
then LTCI expenditure increase equal to 50% or above in one year
IF Days of hospitalization equal to 30 or above in one year ="N" AND Alzheimer's
44 disease="Y" AND Service Type="Facility, Home" AND CNL="3" AND Sex="Female" 0.69 13
AND Age="65-74" then LTCI expenditure increase equal to 50% or above in one year
IF Days of hospitalization equal to 30 or above in one year ="N" AND CNL="1, 2" AND
43 Alzheimer's disease="Y" AND Service Type= "Facility ,Home" then LTCI expenditure  0.71 7
increase equal to 50% or above in one year
IF Days of hospitalization equal to 30 or above in one year ="N" AND CNL= "3" AND
Alzheimer's disease="Y" AND Service Type= "Facility ,Home" AND Sex = "Female"
AND Age= "75-84, 85-94, >95" AND Delirium= "N" then LTCI expenditure increase
equal to 50% or above in one year
IF Days of hospitalization equal to 30 or above in one year ="N" AND CNL= "1, 2, 3"
37 AND Alzheimer's disease="Y" AND Service Type= "Community" then LTCI 0.05 21
expenditure increase equal to 50% or above in one year
IF Days of hospitalization equal to 30 or above in one year ="N" AND Alzheimer's
disease="N" AND CNL=" 1, 2" AND Age="75-84,85-94" AND Service Type="Home"
AND New Dementia="Y" then LTCI expenditure increase equal to 50% or above in one
year

0.99 988

42 0.43 170

35 0.64 76

15

Rules of LTCI expenditure increase equal to
50% or above in one year from CART (2/4)

No Rules Prob Occurrence
IF Days of hospitalization equal to 30 or above in one year ="N" AND Alzheimer's
disease="N" AND CNL=" 1, 2" AND Age="75-84,85-94" AND Service Type="Facility"

34 AND New Dementia="Y" then LTCI expenditure increase equal to 50% or above in one 0.29 !
year
IF Days of hospitalization equal to 30 or above in one year ="N" AND  Alzheimer's

32 disease="N" AND CNL="1, 2" AND Age= "75-84,85-94" AND Service Type ="Facility, 0.62 56

Home" AND New Dementia="N" AND Sex="Male" AND Heart Disease="Y" then LTCI
expenditure increase equal to 50% or above in one year
IF Days of hospitalization equal to 30 or above in one year ="N" AND Alzheimer's
disease="N" AND CNL="1, 2" AND Age="75-84, 85-94" AND Service Type="Facility,
31 Home" AND New Dementia="N" AND Sex="Male" AND Heart Disease="N" AND 0.56 201
Medical Area="CyuTan, Kyoto.Otokuni, NanTan, Tango" AND Hypertension="Y" then
LTCI expenditure increase equal to 50% or above in one year
IF Days of hospitalization equal to 30 or above in one year ="N" AND Alzheimer's
disease="N" AND CNL="1, 2" AND Age="75-84, 85-94" AND Service Type="Facility,
30 Home" AND New Dementia="N" AND Sex="Male" AND Heart Disease="N" AND 0.42 90
Medical Area="CyuTan, Kyoto.Otokuni, NanTan, Tango" AND Hypertension="N" then
LTCI expenditure increase equal to 50% or above in one year
IF Days of hospitalization equal to 30 or above in one year ="N" AND Alzheimer's
disease="N" AND CNL="1, 2" AND Age="75-84, 85-94" AND Service Type="Facility,
28 Home" AND New Dementia="N" AND Sex="Male" AND Heart Disease="N" AND 0.41 66
Medical Area="YamashitaKita, YamashitaMinami" then LTCI expenditure increase equal
to 50% or above in one year
IF Days of hospitalization equal to 30 or above in one year ="N" AND Alzheimer's
disease="N" AND Service Type="Facility, Home" AND New Dementia="N" AND
25 Sex="Female" AND CNL="1" AND Age ="85-94" AND Medical Area="CyuTan, 0.53 219
Kyoto.Otokuni, NanTan" then LTCI expenditure increase equal to 50% or above in one L6

year 84




Rules of LTCI expenditure increase equal to
50% or above in one year from CART (3/4)

No

Rules

Prob Occurrence

24

IF Days of hospitalization equal to 30 or above in one year ="N" AND Alzheimer's
disease="N" AND Service Type="Facility, Home" AND New Dementia="N" AND
Sex="Female" AND CNL="1" AND Age ="85-94" AND Medical Area="YamashitaKita,
YamashitaMinami, Tango" then LTCI expenditure increase equal to 50% or above in one
year

0.39

57

22

IF Days of hospitalization equal to 30 or above in one year ="N" AND Alzheimer's
disease="N" AND Service Type="Facility, Home" AND New Dementia="N" AND
Sex="Female" AND CNL="1" AND Age ="75-84" then LTCI expenditure increase equal
to 50% or above in one year

0.43

234

20

IF Days of hospitalization equal to 30 or above in one year ="N" AND Alzheimer's
disease="N" AND Age="75-84,85-94" AND New Dementia="N" AND Sex="Female"
AND CNL="2" AND Medical Area="CyuTan, Tango" AND Heart Disease="N" AND
Service Type="Home" then LTCI expenditure increase equal to 50% or above in one year

0.56

84

19

IF Days of hospitalization equal to 30 or above in one year ="N" AND Alzheimer's
disease="N" AND Age="75-84,85-94" AND New Dementia="N" AND Sex="Female"
AND CNL="2" AND Medical Area="CyuTan, Tango" AND Heart Disease="N" AND
Service Type="Facility" then LTCI expenditure increase equal to 50% or above in one
year

0.14

17

IF Days of hospitalization equal to 30 or above in one year ="N" AND Alzheimer's
disease="N" AND Age="75-84,85-94" AND New Dementia="N" AND Sex="Female"
AND CNL="2" AND Medical Area="CyuTan, Tango" AND Heart Disease="Y" then
LTCI expenditure increase equal to 50% or above in one year

0.14

15

IF Days of hospitalization equal to 30 or above in one year ="N" AND Alzheimer's
disease="N" AND Age="75-84,85-94" AND New Dementia="N" AND Sex="Female"
AND CNL="2" AND Medical Area="Kyoto.Otokuni, NanTan, YamashiroKita,
YamashiroMinami" then LTCI expenditure increase equal to 50% or above in one year

0.40

547

17

Rules of LTCI expenditure increase equal to
50% or above in one year from CART (4/4)

No Rules Prob Occurrence
IF Days of hospitalization equal to 30 or above in one year ="N"
10 AND Alzheimer's disease="N" AND CNL=" 1, 2" AND 0.08 13
Age="75-84,85-94" AND Service Type="Community" then
LTCI expenditure increase equal to 50% or above in one year
IF Days of hospitalization equal to 30 or above in one year ="N"
8 AND Alzheimer's disease="N" AND CNL=" 1, 2" AND 033 294
Age="65-74, >94" then LTCI expenditure increase equal to 50%
or above in one year
IF Days of hospitalization equal to 30 or above in one year ="N"
6 AND Alzheimer's disease="N" AND CNL="3" then LTCI 0.31 724
expenditure increase equal to 50% or above in one year
IF Days of hospitalization equal to 30 or above in one year ="N"
3 AND CNL="4,5" then LTCI expenditure increase equal to 50% 0.19 1,067
or above in one year

85
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Decision Tree (CART) model fitted
using the CART algorlthm to predict

minsplit = 20, minbucket = 7, cp = 0.001 mes
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The Sensitivity/Specificity plot of
CART and Random Forest models
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Performance Evaluation Index
Formulae

Classified as
LTCI expenditure  LTCl expenditure
increase equal to increase less than
50% or above in  50% in one year

one year
LTCI expenditure
increase equal to
50% or above in TP FN
Actual one year
LTCI expenditure
increase less than FP TN
50% in one year
o TP
Sensitivity TP+ EN
cpe TN
Specificity TNLFP

The evaluation results

Random

Evaluation CART
Forest

Prediction Accuracy (7168 0.7122

Sensitivity 0.6359  0.6383
Specificity 0.8125  0.7985
AUC 0.7997  0.7908

(validation set, n=2,408)
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Hospitalization> Alzheimer’s | Service New Heart |Hypertensi Medical o
47 o

0.99 988(18)

46 X 1/2 o F/H 062  612(11)
45 X 3 o F/H M 0.61 56(1)
44 X 3 o F/H F 6574 0.69 13(0)
75-84/
43 X 3 o F/H F 894 O 071 7(0)
>95
75-84/
42 X 3 o F/H F 8594 X 0.43 170(3)
>95
37 X 1/2/3 o c 0.05 21(0)
75-84/
35 X 12 X H 0 oo 0.64 76(1)
75-84/
34 X 1/2 X F o Bo.04 029 7(0)
32 X 1/2 X F/H X M o 0.62 56(1)
Tango/
31 X 1/2 X F/H X M X 0 ) 0.56 201(4)
Kyoto.Otokuni
Tango/
30 X 1/2 X F/H X M X X 042 90(2)
Kyoto.Otokuni
28 X 1/2 X F/H X M X ramashiroKita/ 0.41 66(1)

23

Hospitalization> Alzheimer’s [ Service | New Heart . Medical 5
I e T e e e I S e e I R

CyuTan/
25 X 1 X F/H X F 85-94 NanTan/ 0.53 219(4)
Kyoto.Otokuni
Tango/
24 X 1 X F/H X B 85-94 YamashiroKita/ 0.39 57(1)
YamashiroMinami
22 X 1 X F/H X F 75-84 0.43 234(4)
20 X 2 X H X F ] X Cyutan/Tango  0.56 84(1)
85-94
75-84/
19 X 2 X H X F 8594 (0} Cyutan/Tango 0.14 7(0)
17 X 2 X F/H X F e 0 Cyutan/Tango  0.14 7(0)
85-94
75 84/ Kyoto.Otokuni/
A NanTan/
15 X 2 X F/H X F 85-94 (0} VamashiroKita/ 0.40 547(10)
YamashiroMinami
75-84/
10 X 1/2 X C 85-94 0.08 13(0)
65-74/
8 X 1/2 X C 595 0.33 294(5)
6 X 3 X 0.31 724(13)
3 X 4/5 0.19 1,067(19)
24
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About the result(1/2)

* Big Tree
— Too many factors
— The small bucket(7) and spilt size(20).

* More detail rules but may cause over fitting
* Small cases of terminal node

— Both relevant and irrelevant features that might

achieving many terminal nodes(24 rules)

25

About the result (2/2)

Mean
Factors Decrease Difference
Accuracy
,Days of Hospitalization equal to 30 or above in one year 163.6)

(" 126.83
Care Needs Level 36.72 508
Alzheimer's disease 31.64 6.84
Service Type 24.8 5'53
New Diagnosis of Dementia 19.27 L 6.67
Sex 12.6 11
3M Di ;1'5 3.95
eart Disease .55 039
Age Group 7.16 0.2

Hypertension 6.96 '

:> Use the same dataset to build
another tree simpler.

89
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After submitting the paper,
we further analyzed and add new
result and discussion.

Feature Selection by Random Forest

Mean Mean
Factor Decrease Decrease

Accuracy Gini
Hospitalization (0,1-14,15-30, >30 days) 264.38 565.38
Care Needs Level (1/2/3/4/5) 49.76 75.16
Alzheimer’s Disease 36.6 22.57
New Diagnosis of Dementia 22.49 15.31
Facility Care Service Use 13.09 26.38
Sex 4.26 13.15
DM 2.91 10.89
Age (65-74,75-84,85-94,>94) 2.49 26.77,
Medical Area
(Tango, CyuTan, NanTan, Kyoto.Otokuni, -7.88 36.07

YamashiroKita, YamashiroMinami)

Number of tree = 500
Number of variables =3
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Tree Rules

n=5,616
Node
Rules Prob  Occurrence
Number
15 (H) IF Hospitalization Period =“30,1~14,15~30 days then LTCI expenditure 0.99 1,369

increase equal to 50% or above in one year
IF Hospitalization Period =“0" AND Alzheimer's disease="“Y" AND
14 (G) CNL="1, 2" AND Sex="Male" then LTCI expenditure increase equal to 0.67 138
50% or above in one year
IF Hospitalization Period =“0" AND Alzheimer's disease="“Y" AND
13(F)  CNL=“1/2* AND Sex="Female” then LTCI expenditure increase equal 0.61 230
to 50% or above in one year
IF Hospitalization Period =“0" AND CNL="2" AND Alzheimer’s disease
12(E) ="Y” AND Sex=“Female” AND New Dementia =“Y” then LTCI 0.60 83
expenditure increase equal to 50% or above in one year
IF Hospitalization Period =“0" AND CNL="2" AND Alzheimer’s disease
11 (D) =*Y” AND Sex="Female” AND New Dementia =“N" then LTCI 0.46 121
expenditure increase equal to 50% or above in one year
IF Hospitalization Period =“0" AND Alzheimer's disease="“Y" AND

7(C) CNL=" 3 then LTCI expenditure increase equal to 50% or above in one 0.41 220
year
IF Hospitalization Period =“0" AND Alzheimer's disease="“N" AND

5(B) CNL="1/2/3" then LTCI expenditure increase equal to 50% or above in 0.35 2,463
one year

IF Hospitalization Period =“0* AND CNL="4/5" then LTCI expenditure

increase equal to 50% or above in one year 0.13 992

3(A)

Decision Tree (CART)
 Min Split = 70, Mini Bucket = 50, cp = 0.001

Hospitalization

___— oOdays 1-14 days

_Care Needs Level >~ 15-30 days

T >30 days
CNL 4/5 CNL1/2/3 |

|
/’ Alzheimer’s dise@ w,

! No Yes \I

/ \
| f @e Needs Le@ \

/ Hf CNL3 CNL1/2 o \
| i / |
/ / / — \
/ /f f; Female Male \
/ / / < Care Needs Level _> \ \
[ ) \ |
[ / / CNL2 CNL1 \ \
f’f / /’ New Diagnosis of Dem@ \\\ \\\ |
A
li /” f N s AN \ \
Node 3(n’:993) Node 5 (n = 2463) Nnde?(ni??ﬂ] Node 11 (’n:1/?1) Node\w(n:ss) Node 13 (n = 230) Node 14 (n = 138) Node 15 r\v: 1369)

== .- -

A B o




Tree Rules Table

Alzheimer’s New

Rule |Hospitalization Probability

disease Dementia

H 0] 0.99 1,369
G X 1,2 0]
F X 1 )
E X 2 )
D X 2 )
C X 3 0] 041 220
B X 1,2,3 X 0.35 2,463
A X 4,5 0.13 992

31

The evaluation results

Evaluation CART  handom
Forest
Prediction 0.7421 0.7409
Accuracy
Sensitivity 0.5891 0.5547
specificity 0.9003 0.9333
AUC 0.8087 0.8097

(validation set, n=2,408)

We decreased the number of variables but got an
similar level of prediction accuracy and AUC of model.

32
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Limitations

In order to avoid over-fitting, we resample our
subjects ratio of case to control as 1:1.
Although we resample our subjects randomly,
the bias that result from sampling could occur.

The individual’s economic status, and care
resource of individual and communities may
affect LTC expenditure increase. However,
these factors are not available in this study.

Discussion (1/6)

The weight ranking of factors resulted from
Random Forest and CART are similar.

— Days of hospitalization more than 30 Days.
— Care Needs Level

— Alzheimer’s disease

— Etc

The decision tree with 8 terminal nodes,
based on CART, resulted in

high prediction accuracy 0.742
high AUC 0.809
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Discussion (2/6)

e The relevant factors of LTCl expenditure
increase

1. Hospitalization

* The risk of hospitalization-associated disability at 30
days after hospital discharge increases with advanced

adge. (chodosetal.(2015))

Discussion (3/6)

2. Care Needs Level

e Care Needs Level is a factor of LTCI expenditureoivares-
Trado et aleoryy . LOwer Care Needs Level may show
unstable conditions that may require the
individuals to adjust their care plan.

e The limitation of reimbursement increased as care
needs level getting higher, therefore, the amount of
same proportion by different CNL is different.

e.g. 1% of CNL 1= 16,692 yen: 1% of CNL 5= 36,065 yen

Therefore, comparing with higher Care Needs Level
(4,5), it is easier to exceed the 50% increase for
insured with lower Care Needs Level (1,2,3).
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Discussion (4/6)

3. Alzheimer’s disease (Rule B/C)

e Alzheimer’s disease predict LTClI expenditure
increase especially among elderly with lower care
needs level and without hospitalization.

e Alzheimer’s disease is a risk factor of higher
healthcare utilization et et a.eoo); veisvande et at2013); chung et alzo1a) ),
and associated to medical comorbidity weaswamyetacoo,
individuals with Alzheimer’s disease may require
more care service.

Discussion (5/6)

4. New Diagnosis of Dementia (Rule D/E)

e Even the same service provided, if the
elderly were dementia patient, the
reimbursement would be higher than
individuals without dementia.

* The type/hours of service may increase as
the dependant level of dementia gets
higher.
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Discussion (6/6)

5. Sex (Rule F/G)

e The medical costs of male increase more
rapidly than female in elderly.imetal2013) LTCI
costs may have similar trends.

Conclusion

According to our analysis of LTC service, the
algorithm (8 terminal nodes) based on CART predict
LTClI expenditure increase with high prediction
accuracy of 0.74 and AUC of 0.81.

The result implies that hospitalization, lower care
needs level, Alzheimer’s disease, new diagnosis of
dementia and male gender would be predictors of
LTCIl expenditure increase.

In the elderly with lower care needs level and
without hospitalization, Alzheimer’ disease would
be a powerful indicator to predict LTCI expenditure
increase.
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THANK YOU FOR YOUR LISTENING.

Case-to-Control Ratio

e Most of data sets in the real world have
unbalance class distribution and may result in
unrealistically high accuracy.

— Most learning algorithm tend to omit the small
class because of it is not supported statistically.
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The Reimbursements Claims by CNL

Reimbursements

Care Needs Level G T e—

Support level 1 50,030

Support level 2 104,730
Care Needs Level 1 166,920
Care Needs Level 2 196,160
Care Needs Level 3 269,310
Care Needs Level 4 308,060
Care Needs Level 5 360,650

Alzheimer’s Disease * New Dementia

New Dementia

N Y Total
Alzheimer's N Count 6114 377 6491
Disease % of Total  76.2%  4.7%  80.9%
Y Count 985 548 1533
% of Total 12.3%  6.8%  19.1%
Total Count 7099 925 8024

% of Total 88.5%  11.5% 100.0%
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Number of Years for percent of Population
Age 65 & Over to Rise from 7% to 14 %

Japan 24 (1970-1994)

|
Taiwan 25 (1993-2018)
Germany 40 (1932-1972)

UK 47 (1929-1976)

Italy 61 (1927-1988)
\

73 (1942-2015)

USA

France 115 (1864-1979)
I I I I I I l !
0  Years 20 40 60 80 100 120 140
Directorate General of Budget, Accounting and Statistics, Executive Yuan (2006): 2006 Social Indicators Annual 3

Report in Taiwan.

Life expectancies of Japan.

M Health Life Expectancies M Life Expectancies

Female

Male

60 65 70 75 80 85 90 years

4
Health and Social Statistics Division of Statistics and Information Department (2013). Abridged Life Tables{ﬁgﬂpan 2013, from http://www.mhlw.go.jp/english/database/db-hw/lifetb13/dl/lifetb13-01.pdf
R AR S R (R B 5 3022 (2014) From http://www.mhlw.go.jp/stf/shingi2/0000059 |




Age Structure of Population

%

80
70 . 15-64 years old

50
40
30
20
10

65 and over

0-14 years old

National Institute of Population and Society Research. (2012) Population Statistics of Japan 2012. from
http://www.ipss.go.jp/p-info/e/psj2012/PSJ2012.asp; Access 15 May 2015.
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Estimated Number of The Elderly with
Dementia based on the LTCI statistics

(10,000)
[ Inumber of people

>00 T -=-Proportion among elderly population 12.8
450 11.3
400 10.2 F———
9.5
350 i | — —
300 | S S |
250 —— I— I T— S—
200 S S -
150 — ——————
100 - — —_—— -
50 — -
0 280 345 410 470
2010 2015 2020 2025

Ministry of Health Labour and Welfare, Health and Welfare Bureau for Elderly. 2013

(%)
14

- 12

- 10

The main reason of

needing long-term care service

(%)
30

Cerebral Vascular Disorder
25 -
20

15 ‘/——‘g‘
10

2004 2007 2010

EH4 : EREFEREFRE (Comprehensive Survey of Living Conditions) 103
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The influence on LTC by dementia

Dementia Expenditure

Utilization

/

v

Arling, G. et al., Med Care, 2013, 51(7), 575-581.
Langa, K. M. et al., Alzheimer Dis Assoc Disord, 2004, 18(2), 90-98.

‘@) KYOTO UNIVERSITY

@, =75/ FACULTY / GRADUATE SCHOOL OF MEDICINE

The risk factors of dementia incidence.

Age
Cerebrovascular
Disease , $ ’

Dementia

Incidence

Body Alcohol.
e consumptlon
habit

Anstey et al., Am J Geriatr Psychiatry, 2009, 17(7), 542-555.
Luck et al., Am J Geriatr Psychiatry, 2012, 20(11), 943-954. 10
Rakowski et al., Clin J Am Soc Nephrol, 2002, 1(5), 1000-1005. 104




Factors related to
Care-Needs Level Changes

Baseline Care-Needs Levels |

Respite Stays in Nursing
Homes

Living with spouse »

Medical plans by
physicians

Home help/ bathing ‘
service

Care—Needs Level
Changes

Kato et al., 2009, BMC Geriatr, 9(58)

Kim & Shiwaku, 2012, Journal of Rural Medicine, 7(1), 6-14

Koike & Furui, 2013, Health Policy, 110(1), 94-100.

Olivares-Tirado et al., 2012, BMC Health Serv Res, 12(1),239 11
Tomita et al.,2010, BMC Health Serv Res, 10(345).

Former Methods

e Most studies conducted

logistic/multiple

regression to clarify the relationship between
risk factors and care needs level deterioration.

Kato et al., BMC Geriatric, 2009,9,pp58

Kim & Shiwaku, J Rural Med.,2012,7,pp6-14

Koike & Furui, Health Policy. 2013,110, pp94-100

Lin et al., Medicine, 2015, 94(7), €525 105
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Aim

e To predict the deterioration of dementia
insured of long-term care insurance system by
decision tree.

Population

* 6,876 people who utilized for long-term care
service, insured of Long-Term Care Insurance
with dementia and aged above 65 years in
June 2010 in Kyoto prefecture.
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Method

Predictor

— Care needs level deteriorated.
e Factors

— Age, sex, baseline care-needs level, the type service use,
medical area, and diagnosis of new dementia were used.

e Statistical analysis
— Descriptive analysis
— CART and random forest
— Rstudio 0.98.1102

15

Descriptive statistics (1/3)

\Variables _|Range _________|Descriptive Statistics

Sex Male/Female Male:1,696
Female:5,180
Age Group 65-74/ 75-84/ >85 65-74:422
75-84:2,725
>85:3,729
Medical Area Tango/ Tango: 463
Cyutan/ Cyutan: 617
Nantan/ Nantan: 448
KyotoOtokuni/ KyotoOtokuni:4,230
Yamashirokita/ Yamashirokita: 886

Yamashirominami Yamashirominami: 232

16
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Descriptive statistics (2/3)

. Descriptive

Baseline Care Needs 1to5 CNL1:949
Level CNL2:1,110
CNL3:1,911
CNL4:1,638
CNL5:1,268
New Dementia Yes/No Yes: 719
Diagnosis No: 6,157

17

Descriptive statistics (3/3)

. Descriptive

Facility Care Service Yes/No Yes:1,904
No: 4,972
Home Care Service Yes/No Yes:4,709
No: 2,167
Community-Based  Yes/No Yes: 798
Care Service No: 6,078
Other Service Yes/No Yes:5,547

No: 1,329

18
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Decision tree model fitted using the CART
algorithm

_CNULCNACMETT chLt, N2

2., — .
BusclacCNLE=
Dementia
- Se
Ll
Medcaltrms BseireChL Medcahrea
Cpuian, Kyothlantan, Tango, Yamashiromicami s i
B ~{18} 2
OrerSenice Medcal ometa
Sox Sox Har ook, Yamashirominami
[y KywioOusni, Nartan, Tangs, YamastCyutan Yamashirminams Fomals M

AgeGeonp [Tm—— Agatreup

TS 85,657 Yamathioianisn, Tsgo TEa4 S, 5T
Noa3in: 1269 MedaTin- 177G NoteO(r-Gf), Ne12(n-58) Noi3ie1'f) Noda'Sin<t) Nodalbine61) Midatin-6) NowaX(aeh] NotwZ2(n-27] NoaZsin<8d] NodwZin-20f) Not2l{n-0) L - 1) Wk 332 - 2051
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AUC of CART: 0.6973
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Performance evaluation index formulae

Classified as

CNL CNL stable
deterioration  or improved

CNL

S TP FN
Actual deterioration
CNL stable or £p ™
Improved
TP
Sensitivity TP + EN
TN
Specificity TN + EP

The evaluation results on precision, recall,
F1, and overall accuracy of CART and
Random Forest model.

Sensitivity 0.7396 0.7973
Specificity 0.5841 0.5742
AUC 0.6973 0.7279

22
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Conclusion

* The variables actually used in tree construction are age,
baseline care needs level, facility care service, home care
service, medical area, new dementia diagnosis, other
service, and sex (listed by weighting).

e According to our analysis of 6,876 long-term care service
insured in Japan, both systems predict the adequacy of
deterioration around 0.7 is reliable.

e The decision support systems incorporating learning-
based classification approaches can serve as a
supplementary tool due to the superior performance in
predicting adequacy.

Thank you for your listening.
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Procedures for the use of service

I Municip ality's window for ap plication I

IT 1L
| Doctor's opinion I I Inw estigation for certification |
Long-term carse requireament certification
by physician, nursing staff, walfare personnel, stc
|] Bedridclen and
P srzons who might ke In etzons suffering
conditions requling lomg- fran dasmentia
lenm cane Fecqulinem ent snd recuiring long-term
- require clally aasstance. cars Saryces.
Self-supponing | | Support regquired | | Care Levell — 5

<

Long-term care service usage
plan (care plan)

v ‘l e

> Searvicas which correspond 2 Inrhome services > Sarvices &t facliles
to the actual clrcumstashcas = Horme helpar = Speclal nursing homeas
of munk psities (services = Home-vish long-tarm for the siderly
rc‘:‘r:';_l":_'rf:q:g;m long-tarn cara * Health care at faclikles
- Mesls on wheosls sanice = Dgy sanice Tor tha selderly requiring
= Short-tarmn sty service long-tarm care

= Light dally Iifa assistance - -

such as shopping, alring Rental sarvices for Hospitaks with a lamge

of beddings, wesdng, etc walfare equlpments, number of lohg-term

etc. cara staff, etc. 55

Ministry of Health, Labour and Welfare Home Page. Long-term Care Insurance in Japan; http://www.mhlw.go.jp/english/topics/elderly/care/2.html Accessed May 14, 2015.

Benefit limit standard amounts for in-home
services

Benefit limit standard
Level

amounts (units/month)

Support requiring level 1 4,970
Support requiring level 2 10,400
Care-Needs Level 1 16,580
Care-Needs Level 2 19,480
Care-Needs Level 3 26,750
Care-Needs Level 4 30,600
Care-Needs Level 5 35,830

Ministry of Health, Labour and Welfare. Long-Term Care, Health and Welfare Services for the Elderly;
. http://www.mhlw.go.jp/english/wp/wp-hw6/dl/10e.pdf Accessed May 14, 2015.
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Average Care-Needs Level of
Facility Care Service Users

5
4.5 438 4.39 4.41 4.42
4.24 4.27 4.25 4.3 4.33
4.16
4 2s 38 3.86 3.88 3.89 3.89
3.72 3.74 3.75
3.63
- 35 328 331 332 331 332
3.17 3.2 3.17 3.18
3
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27
Ministry of Health, Labour and Welfare. Survey of Institutions and Establishments for Long-term Care
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Predicting Heart Failure Mortality From Administrative Data:
Can It Be Improved?

Jack V. Tu, MD, PhD, FRCPC*"

“nstitute for Clinical Evaluative Sciences (1CES), Toronto, Ontario, Canada

b Sunnybrook Schidich Heart Centre/University of Torents, Toronto, Ontario, Canada

See article by Sasaki et al.,

Heart failure is the leading cause of hospitalizations for older
people in Canada and many other industrialized countries.
Despite progress in reducing the incidence of new heart failure
cases, theprognosis for 1 OSE who do deve]op heart f:u]u.re

hospitklfa :
hospital is a]so very common, with approximately 1()% of
patients being readmitted within 30 days ofdlscha.rge These
mortality and readmission rates are higher than those for acute
coronary syndromes and have attracted increasing attention
because of the heavy burden heart failure places on the health
care system.

In an eflort o improve the quality of care provided o
patients with heart failure, performance indicators have been
developed in both( anada and the United States by a number of
organizations.” = These indicators have induded important

wingllan 1*&
o]]owmg sch

pages 1055-1061 of this issue.

Medicare patients aged 65 years or older.® These data have
demonstrated that heart failure mortality rates vary widely
across US hospita]s

A critical issue involved in com :mrl hosplta] erformance
fomsbmzare fail o ‘c istically
just for diffefeflces in ted in
v:moui‘osp ces (eg,

demographics, C]ll‘llCZl] cha.racterlmcs, p:ment acuity) be
accounted for in any comparison of outcomes across hospitals.
Several statistical models have been developed o prediat heart
failure outcomes from both administrative and clinical data
sources that potentially could be used for case-mix adjustment
purposes. Administrative databases such as the Canadian
Institute for Health Information (CIHI) hospital Discharge
Abstract Database (IDAD) consist of data collected for the
administration of the health care system and have the
advantage of being relatively inexpensive, routinely collected,
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g J I x JTERN 1 t F*ﬁ 1= j( % Dementia and Long-Term Care Services on the

Deterioration of Care-needs Levels of the Elderly in Japan."

B 8 Medicine 94(7): e525.
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Association between long-term care
service use, dementia, and the
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
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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

WHAT FORMER STUDIES ALREADY
FOUND
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The influence on LTC by dementia

Dementia Expenditure

Utilization

Arling, G. et al., Med Care, 2013, 51(7), 575-581.
Langa, K. M. et al., Alzheimer Dis Assoc Disord, 2004, 18(2), 90-98.

The risk factors of dementia incidence.

Cerebrovascular
Disease $
, Dementia ’
) N

Body . B

Function n

Anstey et al., Am J Geriatr Psychiatry, 2009, 17(7), 542-555.
Luck et al., Am J Geriatr Psychiatry, 2012, 20(11), 943-954. 8
Rakowski et al., Clin J Am Soc Nephrol, 2002, 1(5), 1000-1005. 150

Alcohol
consumption
habit




Dementia Severity and the rate of
deterioration

D t . t. It . . . -
eterioration resu » Institutionalization

> Disability

from Dementia ~

Dementia

» Death

Severity

Matsuda et al., 2009, Asian Pacific Journal of Disease Management, 3(3), 75-81
Murtaugh et al., 2011, J Aging Health, 23(3), 554-577. 9

Factors related to
Care-Needs Level Changes

Baseline Care-Needs Levels
Respite Stays in Nursing ‘
Homes

Living with spouse » Care-Needs Level

Medical plans by Changes
physicians

Home help/ bathing ‘
Se rv I ce al., 2009, BMC Geriatr, 9(58)
Km&Shwak 2012, Jou IfR al Medicine, 7(1), 6-14

K k &F 2013/-/ IhPIy110(1)94100
al., 2012, BMC Health Serv Res, 12(1),239 10
mita ef |201o BMC Health Serv Res, 10(345)




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)

12
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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

14
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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
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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)***
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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
158




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?

162




T
,é‘nu“w% _— N #IS N
) Ak K o
- ‘s KYOTO UNIVERSITY
Aim:
il

* 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
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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

55K

Yizse”  KYOTO UNIVERSITY




KYOTO UNIVERSITY

« 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
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Thank you for your listening.
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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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ENEE
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