Research

Open access

BM)J Open

To cite: Nakabe T, Sasaki N,
Uematsu H, et al. Classification
tree model of the personal
economic burden of

dementia care by related
factors of both people with
dementia and caregivers

in Japan: a cross-sectional
online survey. BMJ Open
2019;9:026733. doi:10.1136/
bmjopen-2018-026733

» Prepublication history for
this paper is available online.
To view these files, please visit
the journal online (http://dx.doi.
org/10.1136/bmjopen-2018-
026733).

Received 17 September 2018
Revised 12 June 2019
Accepted 13 June 2019

| '.) Check for updates

© Author(s) (or their
employer(s)) 2019. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

"Department of Healthcare
Economics and Quality
Management, Kyoto University
Graduate School of Medicine,
Kyoto, Japan

%K1 Alzheimer's Disease
Research Center (ADRC),
Karolinska Institute, Karolinska,
Sweden

Correspondence to
Dr. Yuichi Imanaka;
imanaka-y@umin.net

Classification tree model of the personal
economic burden of dementia care by
related factors of both people with
dementia and caregivers in Japan: a
cross-sectional online survey

Takayo Nakabe,! Noriko Sasaki,” ' Hironori Uematsu,’ Susumu Kunisawa,’

Anders Wimo,? Yuichi Imanaka’

ABSTRACT

Objective The purpose of this study was to clarify the
microlevel determinants of the economic burden of
dementia care at home in Japanese community settings
by classifying them into subgroups of factors related to
people with dementia and their caregivers.

Design A cross-sectional online survey.

Participants 4313 panels of Japanese research company
who fulfilled the following criteria: (1) aged 30 years or
older, (2) non-professional caregiver of someone with
dementia, (3) caring for only one person with dementia
and (4) having no conflicts of interest with advertising or
marketing research entities.

Primary outcome measures Informal care costs

and out-of-pocket payments for long-term care (LTC)
services.

Results From 4313 respondents, only 1383 caregivers

in community-settings were included in this analysis. We
conducted a y? automatic interaction detection analysis
to identify the factors related to each cost (informal care
costs and out-of-pocket payments for LTC services)
divided into subcategories. In the resultant classifications,
informal care cost was mainly related to caregivers’
employment status. When caregivers acquired family care
leave, informal care costs were the highest. On the other
hand, out-of-pocket payments for LTC were related to
care-need levels and family economic status. Activities

of Daily Living and Instrumental Activities of Daily Living
functions such as bathing, toileting and cleaning were
related to all costs.

Conclusion This study clarified the difference in dementia
care costs between classified subgroups by considering
the combination of the situations of both people with
dementia and their caregivers. Informal care costs were
related to caregivers’ employment and cohabitation status
rather to the situations of people with dementia. On the
other hand, out-of-pocket payments for LTC services were
related to care-need levels and family economic status.
These classifications will be useful in understanding
which situation represents a greater economic burden and
helpful in improving the sustainability of the dementia care
system in Japan.

Strengths and limitations of this study

» This study clarified the difference in dementia care
costs between classified subgroups by considering
the combination of the situations of both people with
dementia and their caregivers.

» The %2 automatic interaction detection dendograms
provide a visual depiction of criteria and predictor
variable interactions that might not be detected in
traditional analytic procedures.

» The sample may therefore not be representative of
all caregivers because the sample is limited to those
who have access to the internet and are registered
with an internet research company.

» We only assessed objective burden of dementia care
such as informal care time or costs, but we did not
consider the subjective burden of care and depres-
sive symptoms.

INTRODUCTION
In the ageing society of Japan, it is estimated
that there are approximately 4.7million
people living with dementia and that there
will be approximately 7million people with
dementia in 2025." Given that it is also esti-
mated that the total number of people with
dementia throughout the world will double
every 20 years,” we need to reconsider how to
prepare for dementia care in the community.
Long-term care (LTC) services in Japan
used by people with dementia in home care
can be classified into three main types: (1)
LTC insurance services, (3) LTC services not
covered by insurance and (3) informal care as
mutual assistance by family members. When a
person with dementia uses the LTC insurance
service, the user bears 10% or 20% of the
service expenses as out-of-pocket payments
depending on the person’s income (Article
49-2 of the Long-Term Care Insurance Act).
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Aside from such copayments, when LTC services not
covered by insurance or exceeding the LTC insurance
limit amount are used, people must pay the full amount.
Furthermore, it has been pointed out that informal care
is an important component of home care, yet it places a
burden on caregivers.” * Nevertheless, given the estimates
of the societal costs of dementia care throughout the
world, the impact of informal care is essential.”°

The Japanese government recommends policies to
shift to patient-centred and home-centred care to reduce
the fiscal burden of the insurance system on communi-
ty-based integrated systems. While microlevel of impact
of dementia care has not been insufficiently understood,’
to construct a sustainable dementia care system, we clari-
fied the personal economic burden of dementia care for
different residence types and demonstrated that the cost
at home in a community setting was equal to or higher
than in various institutions.® Sustainable dementia care
systems should be provided to benefit the government
or insurance system and also to benefit people with
dementia and their caregivers. Furthermore, although
there are increasing dementia care costs related to the
severity of dementia,”? it can be seen that the cost of
dementia care increases through the interaction of char-
acteristics or situations of people with dementia and their
caregivers. Given this interaction, it is necessary to under-
stand the actual conditions by classifying cases where the
greatest economic burdens in dementia care are felt.

Therefore, the purpose of this study is to clarify the
microlevel determinants of the economic burden of
dementia care at home in community settings by classi-
fying them into subgroups of factors related to people
with dementia and their caregivers.

METHODS

This study was a cross-sectional study, based on a self-
rated, online questionnaire survey. The economic burden
of dementia care in this study is roughly divided into
informal care costs as opportunity costs and out-of-pocket
payments that people actually made.

Online survey for data collection on people with dementia and
their caregivers

In this cross-sectional study, we conducted an online
questionnaire survey from 3 March to 14 March 2016
in cooperation with a commercial research company
(Automatic Internet Research System, Macromill, Japan).
Potential participants fulfilled the following criteria: (1)
aged 30 years or older, (2) non-professional caregiver of
someone with dementia, (3) caring for only one person
with dementia and (4) having no conflicts of interest with
advertising or marketing research entities. A total of 3600
participants were recruited from the research compa-
ny’s registrants and divided into different age groups
(850 participants each in the groups aged in 30s, 40s, 50s
and 60s; 200 participants in the group aged =70 years).
We excluded caregivers under 29 years of age because,

in Japan, they are estimated to represent only 2% of all
caregivers.

Questionnaire

Resource Utilization in Dementia (RUD) is a widely
used tool to collect data about resource use in persons with
dementia and their caregivers.'” RUD is available in more
than 60 languages and it is widely used throughout the
world. In this study, we used RUD (Japanese version) items
related to the characteristics of people with dementia and
their caregivers, informal care time, employed situation
of caregivers, residential types of people with dementia
and resource use of nursing care services. We added
items related to LTC services and residential types. The
questionnaire components were divided into four cate-
gories: (1) characteristics of people with dementia, (2)
caregivers’ situations (eg, employment and cohabitation
status), (3) informal care duration and (4) frequency of
utilisation of LTC services.

In this project, we could not get information about
severity of dementia data because it was regarded as
too difficult for caregivers to estimate that. However, we
asked for substantial information about care-need levels.
Care needs reflect function, which is a stronger explan-
atory factor for costs than cognition.'® Care-need levels
(Supportneed levels 1-2, Care-need levels 1-5) deter-
mine whether a person is qualified to apply for LTC insur-
ance (Article 27 and 32 of the Long-Term Care Insurance
Act). Once an insured person applies to use any LTC
service, their mental and physical status is first assessed
by certified researchers using a basic checklist. Based on
this checklist, care-need times are estimated using an
evidence-based computer algorithm. This algorithm was
created from the data on how much LTC services were
required in 48 hours for more than 3000 elderly people
as a 1min time study.'” After estimating the care-needs
time, care-need levels were determined by an expert
panel to indicate the amount of care required by each
person while taking into consideration their symptoms
and functional capability. High care-need levels indi-
cate increasing dependency and requirement for LTC
services."® Care-need levels also affect the base amount of
the maximum payment for LTC services allowance cate-
gories covered by insurance.

14 15

Informal care time

In the questionnaire, informal care time was divided
into three domains; support for Activities of Daily Living
(ADL), Instrumental Activities of Daily Living (IADL)
and Supervision."” We asked for the mean caregiving
time per day and mean caregiving days per week in the
past 30 days. We then multiplied the mean daily care-
giving time and caregiving days per week to calculate
both weekly and monthly informal care time. Supervision
time was excluded in calculating informal care time and
costs because supervision could be done simultaneously
when caregiving for ADL and IADL functions or in other
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housekeeping for people without dementia and other
family members.

Cost estimation
In this study, we identified three costs as follows: informal
care costs, out-of-pocket payments for LTC services
covered by insurance (copayments) and out-of-pocket
payments for LTC services not covered by insurance. To
calculate the informal care costs, there are two methods
that are frequently used: the ‘opportunity cost’ and
‘replacement cost’ approaches.'*' With the opportunity
cost approach, itis assumed that there is an alternative use
of caregiving time (such as paid work) and thus estimates
the costs due to this lost opportunity, whereas the replace-
ment cost approach assumes that informal care services
can be valued similarly to home care services provided
by professional caregivers. Even though many previous
studies on the economic valuation of informal care have
used the replacement cost approach,” the ‘opportunity
cost approach’ is recommended by the developers of
RUD for estimating informal care costs.””** We used the
opportunity cost approach to assess informal care time
as forgone wages for caregivers.2 ?? We used caregivers’
monthly mean wages stratified by sex and age to value
informal care. We assessed informal care costs for care-
givers who were not working or who were over 65 years of
age at 30% of the mean wage of employed caregivers.**°
A maximum daily informal care time of 16hours was
assumed, in order to allow for other activities such as
cooking for other family members and sleep.'? 7% Care-
givers were asked to state their contribution to the total
informal care in 5-point scale of 20%. In order to treat
all caregivers as primary caregivers and estimate the costs
associated with all informal care provided to a patient, we
adjusted the informal care time by dividing its time by the
median of these contribution levels, according to RUD
instructions. This adjustment of informal care time was
done only when calculating the informal care costs.
Out-of-pocket payments for LTC services both covered
and not covered by insurance were included in the ques-
tionnaire. We asked for these out-of-pocket payments
through categories that were easy to answer (no payments,
under JPY9999, JPY10 000-24 999, JPY25 000-49 999,
JPY50 000-74 999, JPY75 000-99 999, JPY100 000-124 999,
JPY125 000-149999, JPY150 000-299999,
JPY300 000-499999 and over JPY500 000). We adjusted
the answers by capping the upper limit of the limit
amount (Care-needs level 1; JPY166 920, Care-needs level
5; JPY 360 650) depending on each care-needs level or
each ratio of copayment (10% or 20%) if the answers
were over it. These costs were substituted by a median of
each category, and we calculated the weighted average as
>k (median of category;) xn;

the following formula: -

All costs were converted from Japanese yen to US dollars
using the purchasing power parity rate in 2016 (\102=$1)
provided by the Organization for Economic Cooperation
and Development.

Inclusion and exclusion criteria

With respondents, we only focused on community
settings for people with dementia who lived in their own
home. We excluded respondents based on the following
criteria: (1) people with dementia who were hospitalised
or lived in nursing home, (2) lack of data about out-of-
pocket payments for LTC services or care-need levels,
(3) contradictions in relationships between caregivers
and people with dementia and (4) contradictions in
care time (over 24hours). When the age difference was
less than 15 years and the person with dementia was a
parent or child (not in-law), these cases were identified
as contradictions.

Statistical analysis

We conducted descriptive analysis for characteristics of
people with dementia and caregivers. We then stratified
the informal care time and dementia care costs by the
care-needs level and cohabitation to test our hypothesis
that high care-needs level or people who live with care-
givers need more informal care time. In this description,
we did not adjust informal care time by caregivers’ contri-
bution rate.

Also, we used %2 automatic interaction detection
(CHAID) analysis to identify the characteristics of people
with dementia and caregivers who needed more care
services. In CHAID analysis, the dependent variable
would be divided into subgroups by the most explanatory
independent variables. These groups could be formed
by any possible combination with all independent vari-
ables. In particular, we conducted an exhaustive CHAID
analysis that repeats the trial until it finds the optimal
combination of all independent variables. The CHAID
dendograms provide a visual depiction of criteria and
predictor variable interactions that might not be detected
in traditional analytic procedures. We set informal care
costs, out-of-pocket payments for LTC services covered by
insurance and out-of-pocket payments for LTC services
not covered by insurance as dependent variables. Then,
we used the characteristics of people with dementia (age,
sex, care-need level, dementia types, ADL and IADL func-
tions and primary disease as the reason for care), the
characteristics of caregivers (age, sex, marital status, chil-
dren, cohabitation with people with dementia, visiting
time, relationship to people with dementia and occupa-
tion) and economic factors (the ratio of copayments for
healthcare services and family income of caregivers). We
treated the ratio of copayments for healthcare services
as income proxy variable because this ratio was decided
by income of people with dementia. We set the following
criteria: tree depth was limited to three levels, no group
smaller than 100 was split, no group smaller than 30 was
formed, and the p value for all statistical tests was under
0.05.

All data were analysed using IBM SPSS Statistics 23.0 for
Windows (SPSS Japan, Tokyo, Japan).
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‘ All collection (n=3916) ‘

Table 1 Characteristics of people with dementia and
caregivers

H People with dementia who did not live in their own home (n=1639) ‘

People with dementia who lived in
their own home (n=2277)

+ people with dementia who were hospitalized or
living in nusing home(n=23)

 lack of data about out-of-pocket payments (n=589)

« lack of data about care-need levels (n=250)

« contradictory information (n=32)

For analysis (n=1383)

Figure 1 Selection process for the analysis. This diagram
shows the flow of participants who we focused on.

Ethical considerations and consents

This study was approved by the Ethics committee of Kyoto
University Graduate School of Medicine (R0487). All
participants were volunteers and they were informed that
there was no obligation to participate in the study, and
only people who consented to this study completed the
questionnaire.

Patient and public involvement

Patients were not formally involved in this study; however,
their caregivers participated in our online-based question-
naire survey. Caregivers, who constituted the online panel,
were sent the invitation by the internet research company.
Patients and their caregivers can view the results of this study
when it is published in a peerreviewed journal.

RESULTS

Characteristics of people with dementia and their caregivers
A total of 3916 caregivers answered the questionnaire. We
focused only on people with dementia who lived in their
own home (n=2277). However, we excluded the data
according to the criteria and the final sample comprised
1383 respondents (figure 1).

Table 1 shows the characteristics of people with
dementia and their caregivers. More than half of the
people with dementia were female (66.7%), and the
mean age was 81.8 years. In contrast, more than half of
the caregivers were male (61.7%) and the mean age was
52.2 years. 1233 people (89.2%) responded that ADL
functions such as meals and toilet use could be managed
by themselves, while IADL functions such as cleaning and
shopping could be done by one person in the same way.
There were only 788 people (57.0%) who did the latter
by themselves.

Informal care time and costs of dementia care

The mean daily informal care time was 9.36 hours in total.
The time for only ADL was 4.97 hours and for only IADL
was 4.39hours. On the other hand, monthly informal
care time (ADL+IADL) was 166.32hours. Table 2 shows
the differences in daily informal care time and personal

People with dementia n=1383
Age, mean+SD, years 81.8+10.3
Sex, n (%)
Female 922 (66.7)
Male 461 (33.3)
Care-need levels, n (%)
Support-need levels 1-2 253 (18.3)
Care-needs level 1 310 (22.4)
Care-needs level 2 335 (24.2)
Care-needs level 3 258 (18.7)
Care-needs level 4 122 (8.8)
Care-needs level 5 105 (7.6)
ADL/IADL functional capabilities
ADL score (0-6), mean+SD 3.2+2.0
IADL score (0-7), mean+SD 1.3£1.6
Ratio of copayments for healthcare services,
n (%)
10% 961 (69.5)
20% 137 (9.9)
30% 157 (11.4)
Unknown 128 (9.3)
Types of dementia, n(%)
Alzheimer’s disease 751 (54.3)
Caregivers
Age, mean+SD 52.2+13.1
Sex, n (%)
Female 530 (38.3)
Male 853 (61.7)
Relationship, n (%)
Mother 575 (41.6)
Mother-in-law 169 (12.2)
Father 288 (20.8)
Father-in-law 90 (6.5)
Spouse 99 (7.2)
Sibling 11(0.8)
Child 10 (0.7)
Friend 5(0.4)
Other (including grandparents) 136 (9.8)
Contribution level for
caregiving, n (%)
1%-20% 395 (28.6)
21%-40% 355 (25.7)
41%-60% 241 (17.4)
61%-80% 166 (12.0)
81%-100% 226 (16.3)
Currently employed, n (%) 532 (38.5)

ADL, Activities of Daily Living; IADL, Instrumental Activities of Daily
Living.
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Table 2 Daily informal care time and personal costs of dementia care sorted by care-need levels

Support-required

level Care-needs level 1

Care-needs level 2 Care-needs level 3 Care-needs level 4

Care-needs level 5

Informal care time (hours/day)

ADL

Mean (SD) 2.56 (3.23) 2.23 (2.54) 2.92 (2.90) 3.44 (2.90) 3.99 (2.40) 4.60 (3.85)
Median ((IQR) 1.67 (2.00) 1.50 (2.50) 2.00 (3.00) 3.00 (3.50) 4.00 (3.00) 3.33 (4.00)
IADL

Mean (SD) 2.35 (2.62) 2.46 (3.05) 2.88 (3.26) 2.82(2.92) 3.03 (2.59) 3.45 (3.77)
Median (IQR) 2.00 (2.00) 1.50 (2.00) 2.00 (2.00) 2.00 (2.50) 2.00 (3.13) 2.00 (4.00)
Personal cost of dementia care (US$)

Informal care cost

Mean (SD) 1518 (2017) 1271 (1526) 1754 (1982) 2181 (2220) 2112 (2104) 2672 (2314)
Median (IQR) 747 (1646) 709 (1440) 1090 (1697) 1366 (2459) 1535 (1466) 1939 (2240)
OPP for LTC services covered by insurance

Mean (SD) 148 (190) 158 (174) 244 (209) 313 (217) 301 (202) 318 (218)
Median (IQR) 49 (172) 49 (123) 172 (319) 368 (441) 368 (196) 368 (441)
OPP for care services not covered by insurance

Mean (SD) 158 (336) 95 (156) 278 (695) 303 (543) 241 (579) 352 (998)
Median (IQR) 49 (172) 49 (172) 49 (368) 172 (319) 49 (368) 49 (368)

ADL, Activities of Daily Living; IADL, Instrumental Activities of Daily Living; LTC, long-term care; OPP, out-of-pocket payments.

cost of dementia care among the care-need levels. In this
table, we did not adjust by contribution rate. Informal
care times increased with care-need levels, especially in
ADL. Out-of-pocket payments for LTC services were less
than informal care costs in all of the care-needs levels.

Classification with classification trees
Figure 2 shows the results of CHAID analysis for informal
care costs. Informal care costs were related to caregivers’

employment status, cohabitation, age and care-need
levels or ADL function of people with dementia. When
the caregiver acquired family care leave, informal care
cost was the highest (node 2). For the caregivers who
were between 43 and 52 years old (node 12) and worked
outside the home as well as cohabited with people with
dementia, informal care costs were high, similar to care-
givers who acquired family care leave (node 2). Even

Node 0
Informal care costs (USS$)
mean [SD] 1762 [2007]
N [%] 1383 [100.0]

T
Caregivers’ employment status
Adjusted p-value<0.001 F=113.274

[
With occupation
|

I 1
Family care leave Without occupation
|

Node 1 Node 3
Informal care costs (USS$) Informal care costs (USS) Informal care costs (US$)
mean [SD] 2161 [2268] mean [SD] 4300 [2811] mean [SD] 939[736]
N [%] 805 [58.2] N [%] 46 [3.3] N [%] 532[38.5]
Caregivers’ cohabitation Care-needs levels
Adjusted p-value<0.001 F=102.886 Adjusted p-value<0.001 F=32.411
l ! ] . | |
- . Support-required,
Living Sleparately Living tlogelher Care-needs level 4-5 Care-needs level 1.2 Care-needs level 3
L
Node 4 Node 5 Node 6 Node 7 Node 8
Informal care costs (US$) Informal care costs (USS$) Informal care costs (US$) Informal care costs (US$) Informal care costs (US$)

‘mean [SD] 1165 [1327] mean [SD] 2747 [2493] ‘mean [SD] 1430 [791] mean [SD] 786 [674] ‘mean [SD] 997 [674]
N [%] 298 121.5] N [%] 507 [36.7] N [%] 96 [6.9] N [%] 342[24.7] N [%] 94 [6.8]
T f f
ADL_walking Caregivers’ age Caregivers’ cohabitation
Adjusted pvaliue<0.001 F=16.046 Adjusted p-value<0.001 F=17.818 Adjusted p-value<0.001 F=27.858
f I I L
Cannot Can <=43 43<n<=52 52<n<=64 65<= Living Separately Living together
| | | | | |
Node 9 Node 10 Node 11 Node 12 Node 13 Node 14 Node 15 Node 16
Informal care costs (US$) Informal care costs (US$) Informal care costs (US$) Informal care costs (US$) Informal care costs (USS$) Informal care costs (US$) Informal care costs (USS$) Informal care costs (US$)
M 1552 932 2611 594 2932 863 487 901
\SB] [1338) 87 [1267] i) [2059] B} &0 i) [2633] TB) [613] () [491) i) 98
N [%] 112[8.1] N [%] 186 [13.4] N [%] 170 [12.3] N [%] 122[8.8] N [%] 157[11.4] N [%] 58[4.2) N [%] 95[6.9] N [%] 247[17.9]

Figure 2 Classification tree of y? automatic interaction detection for informal care costs. The dendogram illustrates the
combinations of independent variables to clarify who need or provide more informal care. ADL, Activities of Daily Living; IADL,

Instrumental Activities of Daily Living; LTC, long-term care.
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mean [SD]
N [%]

Node 0

OPP for LTC services covered
by insurance (US$)

27[211]
1383 [100.0]

Care-needs levels

Adjusted p-value<0.001 F=75.181

C: ds level 3-5
|

Support-required,
Care-needs level 1
L

Care-needs level 2
L

Node 1

OPP for LTC services covered
by insurance (USS)

OPP for LTC scrvlcessc vered

Node 2 Node 3

OPP for LTC services covered

by nsurance (USS$ by insurance (USS$)

mean [SD] 304 [214] mean [SD] 239[210] mean [SD] 123 [182]
N [%] 485[35.1] N[%] 335242 N [%] 563 [40.7]
T T
Caregivers’ house income TADL_housework ADL_bathing
Adjusted p-value=0.009 F=6.843 Adjusted p-value<0.001 F=15,287 Adjusted p-value<0.001 F=14.855
USS$39217-USS78431, UssT843 ss39 : ,
— <= <=USS39216
Unll(nown | | Cannot Can Cannot Can
Node 4 Node 5 Node 6 Node 7 Node 8 Node 9 Node 10
OPP for LTC QpP for LTC | OPP for LTC SPPforLIC | OPP for LTC oPP
services covel
by ﬁ.vs‘ﬁfén%%vﬁﬁ%s) by msurance (US$) by ﬁYSﬁfén%%Vfées% by Tnsurance (US$) by%Ys‘ﬁ?Sn%%Vﬁﬁ%m b3 acrancs (0%8) by"’.'nvs‘ﬁé”éu%‘évfu sd$)
39 eal 125
kil it hSi) 304 [R5 ] (RS [R5 N S I W8 s
N 242 N 119 N 24 N [% 286 N 49 N 2 N 297
[%] [173] [%] [8.6] [%] % el [23.7] [%] 33] [%] [133] [%] 2151
IADL_all impossible Sex of people with dementia ADL_bathing ADL_toileting Caregivers’ sex
Adjusted p-value=0.031 F=4.744 Adjusted p-value=0.046 F=4.081 Adjusted p-value<0.001 F=14.519 Adjusted p-value=0.009 F=6.843 Adjusted p-value=0.004 F=8 472
L | 1 | ]
All impossible Something possible Female Male Cannot Can Cannot Can Male Female
| H . . \ \ 1 i . .
Node 11 Node 12 Node 13 Node 14 Node 15 Node 16 Node 17 Node 18 Node 19 Node 20
336 437 21 298 4 4 229 162
S 9] [R5 A (RS b i it s 8% (S LS ] W % RS M %
N 69 N 50 N 92 N [% 2 N 212 N 74 N 85 N 181 N 171 N 126
(%] [5.0] [%] [3.6] (%] [6.7] el [%-3] [%] [15.3] [%] [5.4] [%] [6.1] [%] [13.1] [%] [154] [%] [9.1]

Figure 3 Classification tree of 2 automatic interaction detection for OPP for LTC services covered by insurance. The
dendogram illustrates the combinations of independent variables to clarify who need more LTC insurance services. ADL,
Activities of Daily Living; IADL, Instrumental Activities of Daily Living; LTC, long-term care; OPP, out-of-pocket payments.

if the caregiver did not work, informal care costs were
higher with high care-need levels (nodes 6-8). The costs
for cohabiting caregivers (node 5) were higher than for
those not cohabiting (node 4). For those not cohabiting
and the person with dementia who could not walk without
assistance (node 9), informal care costs were higher than
for those that could walk (node 10).

Out-of-pocket payments for LTC services covered by
insurance were related to care-need levels, ADL or IADL
functions, sex (both the people with dementia and care-
givers) and caregivers’ household incomes (figure 3).
In particular, if the people with dementia could bathe
or use the toilet by themselves, out-of-pocket payments
would be about 65% lower (nodes 9-10, 15-18). On the
other hand, if out-of-pocket payments were not covered
by insurance, they were related to caregivers’ household
incomes, income proxy variable, ADL or IADL functions
of people with dementia and age of people with dementia
(figure 4). Both the out-of-pocket payments that were
covered by insurance and those that were not were
related to caregivers’ house hold income or ADL func-
tions affected the ability to pay and service use volume.

DISCUSSION

In this study, we first demonstrated that informal care time
for ADL or IADL functions increased with high care-need
levels as our hypothesis stipulated (Care-need level 1:
2.2 hours, level 3: 3.4 hours. level 5: 4.6 hours). Second, we
established that the combination of characteristics of both
people with dementia and their caregivers were related to
dementia care costs through the classification tree anal-
ysis. Caregivers’ employment and cohabitation status were
mainly related to informal care costs, and the costs were

the highest when caregivers took nursing care leave which
caregivers leave work due to caregiving (figure 2, node 2).
Furthermore, when caregivers worked at an occupation
and lived separately or the people with dementia could
not walk, the costs doubled. Out-of-pocket payments for
LTC services covered by insurance were mainly related
to care-need levels and ADL and IADL functions. In the
case of low care-need levels, where care was needed for
toileting or bathing, high out-of-pocket payments were
required for LTC insurance services. On the other hand,
out-of-pocket payments were related to caregivers’ house-
hold income levels or income proxy variable. Caregivers
with high annual incomes (more than US$117 648) made
out-of-pocket payments for dementia care of full amounts
that were two to five times more than others.

Informal care costs were mainly related to caregivers’
characteristics such as employment or cohabitation status
in the classification tree, which illustrated related factors
by order of precedence. In many previous studies, ADL
functions or dementia severity were explained as related
factors in regression models.”"* Some studies showed
caregivers’ characteristics such as employment status were
related to informal care costs,9 2930 hut few studies consid-
ered all of the caregivers’ characteristics. Thus, caregiver
factors may be as important as factors related to people
with dementia are.

Furthermore, we considered the combination of char-
acteristics of both people with dementia and their care-
givers. For example, informal care costs doubled when
caregivers lived separately and people with dementia
could not walk. Many previous studies established the
determinants by regression analysis.” '* *'~** Although it
is possible to understand the influence on the objective
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Figure 4 Classification tree of 42 automatic interaction detection for OPP for LTC services not covered by insurance. The
dendogram illustrates the combinations of independent variables to clarify who need more LTC services without insurance.
ADL, Activities of Daily Living; IADL, Instrumental Activities of Daily Living; LTC, long-term care; OPP, out-of-pocket payments.

variable adjusted in the multivariate by regression anal-
ysis, the combinations between explanatory variables have
not been clarified. CHAID analysis provided the classifica-
tion only for related characteristics in the outcome. Such
combinations suggest that support should be provided to
caregivers who cannot live with people with dementia or
caregivers who are not employed (figure 2, nodes 3-4).

The association between out-of-pocket payments for
LTC services covered by insurance and care-need levels
is reasonable because the benefit limit standard amounts
for formal care services at home are decided in rela-
tion to care-need levels.” In addition, when people with
dementia had a high care-need level and their caregiver’s
household income was high, out-of-pocket payments were
high. Because the determination of service usage within
the limit amount is a free contract, people with dementia
and their caregivers may decide how they use formal
care services depending on how much they can pay for
services. High care-need levels,” age'’** %% and sex'’ %
were related to the high costs of LTC services. Even for
low care-need levels, the cost may be high when people
with dementia need assistance with bathing or toileting.
This was affected by LTC insurance services providing
specific substitutions, such as bath assistance, and also Ku
et al's or Dodel et al's ADL functions were related to the
social care costs.” ™

Similarly, economic variables such as household
income and income proxy variable were mainly related to
out-of-pocket payments for LTC services not covered by
insurance (figure 4). This is because people must pay the
full amount if they use LTC services without insurance.
In the USA, high copayments are required for the use of

LTC services; however, these copayments were related to
age, sex and comorbidities in the cohort study.”” A part
of the result of Hurd et al was similar to our results in
the case of the payments that were covered by insurance
for the use of LTC services. Out-of-pocket payments not
covered by insurance might occur for over the limit stan-
dard amounts or the use of LTC services not covered by
insurance (eg, feeding service™). According to the ques-
tionnaire responses, people tended to pay for expend-
ables such as diapers, employment of housekeepers and
home repair such as handrail installation as out-of-pocket
payments not covered by LTC insurance. Furthermore,
except when caregivers’ income was high, the cost did not
change significantly due to differences in ADL and IADL
functions as it did for the payments that were covered by
insurance. These application examples were not really
affected by ADL or IADL functions.

From the viewpoint of independent variables, if people
with dementia lacked some ADL function, then costs
might be higher but in the case of IADL functions this
was reversed. There is a possibility that some services are
used to support the independent lives of people with
dementia. Some people with dementia who can do house-
work by themselves might move or walk around more
and therefore use more LTC services like commuting
for care (day service) or commuting for rehabilitation.
Also, care-need levels were not related to out-of-pocket
payments not covered by insurance. The above applica-
tion examples were also not related to care-need levels.
The relationship of cohabitation or employment status
was the same as in previous studies.” * ** While differences
of burden of dementia care depended on the dementia
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types that existed and were pointed out,”* dementia types
were not related to any other factors in this study. In
our CHAID analysis, family caregivers’ economic status
or severity (care-need levels) might have been more
important than dementia types to dementia care costs. In
creating policy for LTC services in an ageing society, we
must understand the actual conditions from a societal
and a personal perspective. This is true even if from a
societal viewpoint, the societal cost of dementia care in
the community has been established by other countries to
be greater than that in institutional care.”” Furthermore,
we need a wide range of perspectives of stakeholders to
discuss the dementia care system, while almost all studies
of economic burden of dementia stood on societal or
payers’ viewpoint.” %' Then, as a first step, we need to
understand what people with dementia and their family
caregivers are already spending too much money on. We
need to recognise the complicated combination of char-
acteristics associated with people with dementia and their
caregivers. To this point, the results of this classification
could be useful to understanding which situation requires
more resources depending on cost types. Our results may
suggest that a sustainable dementia care system in Japan
should be reconstructed from a personal viewpoint.
There are some limitations to this study. First, we
conducted an online questionnaire survey with care-
givers of people with dementia. Traditionally, respon-
dents who use the internet tend to be male and relatively
young, reflecting the general characteristics of online
research.**™* The sample may therefore not be represen-
tative of all caregivers because the sample is limited to
those who have access to the internet and are registered
with an internet research company.* Certainly, we cannot
extrapolate the representative value in each node of the
CHAID tree to the population as a whole. However, this
study focused on finding a combination of independent
variables related to the dependent variables (informal
care cost and financial burden), taking into account the
interaction between multiple independent variables. The
significance of subgroups made by combinations of vari-
ables may not change significantly even if the population
changes. Therefore, in this study, influence due to the
difference between this sample and general public is not
considered to be a practical problem. However, further
research (eg, a paper-based questionnaire survey mailed
to the family caregivers association) to collect represen-
tative samples might be needed in the future. Second, it
was impossible to measure the response rate in this study.
Samples were collected from an online panel until the
target number set in each age category was achieved.
Third, we did not consider the subjective burden of
care and depressive symptoms. These mental burdens
are considered to be important factors in explaining the
actual state of care costs, and many previous studies in
Japan have covered subjective costs.**™ In the future,
in addition to the burden of time and money, it would
be preferable to measure subjective burdens. Fourth, we
could not measure the clinical dementia severity data

measured by such as Mini Mental State Examination or
Neuropsychiatric Inventory questionnaire. However, we
used care-need levels as substantial measurements of the
severity data, which indicates individual requirements
for amount of care determined by an evidence-based
computer algorithm and expert panel. Fifth, we estimated
informal care costs only by the opportunity cost approach.
Some studies indicated results estimated by both oppor-
tunity cost approach and replacement cost approach.
The opportunity cost approach might be underestimated
in comparison to the replacement approach?*’

CONCLUSION

This study clarified the difference in dementia care costs
between classified subgroups by considering the combi-
nation of the situations of both people with dementia and
their caregivers. Informal care costs were related to care-
givers’ employment and cohabitation status rather to the
situation of people with dementia. On the other hand,
out-of-pocket payments for LTC services were related to
care-need levels and family economic status. These classi-
fications will be useful in understanding which situation
represents a greater economic burden and helpful in
improving the sustainability of the dementia care system
in Japan.
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