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13 HHD 80.79 3.38 719363
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A. HFEEH

As a consequence of population

increased every year. Thus, this is
threatening the financial sustainability of

ageing, the rapid increase in health-
related expenditures, including medical
and long-term care (LTC), has become a
critical issue for most governments in
developed countries!. LTC expenditure
covered by government and compulsory
insurance schemes has increased more
rapidly than medical expenditure over
the last decade.’

In Japan, the number of LTCI users
has increased rapidly, and, consequently,
corresponding LTC expenditure has also

-23-

the LTCI system®

This study’s objective is, therefore, to
clarify both individual and regional
characteristics associated with LTC
expenditure using national level claims
data.

B. #FEHIE
XFRE

We national
LTCI claims data from April 2016 to
March 2017 (i.e. fiscal year (FY) 2016).

analyzed anonymous



Notably, the dataset covers all LTCI
users in all 47 prefectures in Japan and
provides detailed information on the
types of LTC services used, amount of
the

areas,

associated
the
demographics of the LTCI subscribers.

care granted and

payments, living and
Subsequently, we linked LTCI claims
data with municipality data on an
individual level. The municipality level
data are collected annually from the
Statistic Bureau, Ministry of Internal
Affairs and Communications in Japan
and include regional information about
population structure, economic status,
and population health care status. Our
that

individuals are 65 years or older, have

inclusion criteria require
had a care need of level 1 to 5, and have
used LTC services at least once in FY

2016.

(i E i~ D BL )

AR THND T — X%, EH 5 IZE
T2 LA AE AN % R E C & B I HITHIBR S
NTEY, FABBRIIRESNL TS, F
Te RBFEI LR R FIE FIER R MR RS
DR GKFRH : 2018 4F 10 H 19 A, KR
Fir 0 1324) HAHTHEMLT,

Dependent variables

The annual LTC expenditures for
individuals who satisfied the inclusion
criteria were calculated by summing
from LTCI
claims and out-of-pocket payments. In

monthly reimbursements

Japan, the government unifies unit
amounts according to type of LTC
service at the national level (i.e. one unit
The

differences across regions are related to

equates to 10 Japanese yen).

24-

extra charges for LTC expenses. Eight
regional levels have been determined by
the government according to the labour
costs of local government employees; the
extra rates in specific regions are as
follows: level 1 (20%), level 2 (16%),
level 3 (15%), level 4 (12%), level 5
(10%), level 6 (6%), level 7 (3%), and
8 (0%)".
understanding of LTC expenditure in

level To gain a better
terms of the amount of LTC service
utilization, we calculated price-adjusted
(i.e. adjusted for regional extra charges)
annual LTCI expenditure for each person.
Thus, higher LTC expenditures represent
of LTC service

higher amounts

utilization.
Independent variable

We selected the variables reported as
of LTC
research.

predictors expenditure in

previous Individual
characteristics were included such as age,
sex, LTC need levels 1 to 5, and service
types (facility service versus home and
community services) >° and co-payments.

The following municipality variables
were used to characterize healthcare
demand and supply. The wvariables

capturing demand for population
healthcare included (a) proportion of
elderly single households among all
households, and (b) annual mortality rate.
The
supply were (a) number of LTC welfare
facilities per 100,000 LTCI users (care-

need levels 1-5) and (b) number of

variables capturing healthcare

doctors per 1,000 citizens.

Three variables related to regional
economic status were included: taxable
income per taxpayer, regional differences



in the extra charges for LTC expenses
1-8),
(metropolitan versus non-metropolitan)

(regional levels and location
Finally, the variables capturing medical

spending® were included.

Statistical analysis
We conducted a descriptive analysis to
review the distributions of dependent and

independent variables. We developed
generalized linear models (GLM) to
determine the effects of the factors

associated with LTC expenditures on
facility care, home and community care,
and total care (the sum of both). Box-Cox
tests were performed to select appropriate
link functions and modified Park tests were
conducted for the distribution family’. The
preferred GLM the
square root link with Gaussian family in

specification was

total care and home and community care
expenditures; whereas, facility expenditure

preferred Gama  family with no
transformation. The robust standard
variance estimator that accounts for

clustering within regions was also applied®.

C. WFZEfRER

Table 1 presents the factors associated
with annual LTC expenditure. Individuals
who are older, are female, with a higher
care-need level, were associated with
higher LTC expenditure. Facility service
users spent 851 thousand yen more than
home—community care service users. The
highest income individuals with 20% co-
payments were associated significantly
with less expenditure compared with
others only in terms of total care and
facility expenditure. Municipalities with

more doctors per 1,000 citizens and a

-25-

of
being

higher proportion
households
metropolitan areas, were associated with

single elderly

or located in
higher LTC expenditure. The number of
nursing home facilities per 100,000 LTCI
users was strongly associated with higher
total LTC and home and community care,
but not with facility care expenditures. The
annual rate was

mortality negatively

associated with LTC expenditure.

D. &

We examined individual and
municipality characteristics associated
with LTC expenditure using national LTC
claims data. At the individual level, a
higher care-need level and facility service
use are associated strongly with higher
expenditure. At the municipality level,
municipalities in metropolitan areas,
having more nursing homes per 100,000
LTCI users, are associated strongly with
higher expenditure.

E. #&m

In conclusion, this national level study
identified several individual and
municipality characteristics associated
with higher LTC expenditure. The findings
of this study will be useful to deal with the
rapidly growing LTC expenditure in Japan
and to further advance the LTCI policy.
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Table 1. Marginal effects of individual and municipality characteristics on annual per capita LTC expenditure (thousand yen)

LTC services (sum of facility, home

and community care services)

Facility services

Home and community services

dy/dx  95%CI P-value dy/dx  95%CI P-value dy/dx  95%CI P-value
Individual characteristics
Age 70.1 (67.6-72.5) <0.001 244 (19.2-29.7)  <0.001 59.5 (56.8-62.3) <0.001
Age? 0.4 (-0.4--0.4) <0.001 02  (-02-0.1)  <0.001 0.3 (-0.3--0.3) <0.001
Female (ref.: male) 2729  (270.4-275.5) <0.001 273.5 (267.5-279.5) <0.001 260.5 (257.9-263.2)  <0.001
Care-need level (ref.: care-need level 1)
care-need level 2 4259  (423.4-428.4) <0.001 206.5 (196.3-216.7) <0.001 3773 (374.9-379.7)  <0.001
care-need level 3 922 (918.9-925.1) <0.001 401.5 (392.2-410.7) <0.001 889.6  (886.3-893) <0.001
care-need level 4 1058.5 (1054.9-1062.1)  <0.001 472.8 (463.7-481.8) <0.001 10843 (1080-1088.5)  <0.001
care-need level 5 1232 (1227.5-1236.5)  <0.001 530.1 (520.8-539.4) <0.001 1416.5  (14105-14224)  <0.001
Service type (ref.: only facility services)
Only home and community services -851 (-854.3--847.8)  <0.001 - - - - - -
Boj[h facility and home and community 517 (:56.1-47.4) <0.001 ) - - - - -
services
Co-payments (ref.: 0%)
33 (-13.5-20) 0.700 -25.3 (-58.6-8) 0.100 16.1 (-3.8-36.1) 0.112
229 (-40.1--5.7) <0.001 93 (1282 ) 001 -0.002 1.000
57.9) (-20.3-20.3)
Municipality characteristics
Metropolitan (ref.: non-metropolitan) 13.3 (9.7-16.9) <0.001 22.5 (15-30) <0.001 9.6 (5.5-13.8) <0.001
Number of long-term care welfare facilities ~ 81.8 (67.5-96.2) <0.001 3.2 (-29-35.3) 0.800 101.3  (85.4-117.1) <0.001
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per 100,000 LTCI users (care-need levelsl
to 5)
Taxable income per taxpayer (million yen) 11.2

Proportion of single elderly households (%) 2.6

Number of doctors per 1,000 citizens 2.8

Outpatient medical spending per citizen

>75 years old (thousand yen) 07

Medical expenditure per capita (thousand 03
yen)

Annual mortality rate (per 1,000 people) -11

(8.8-13.6)
(1.8-3.4)
(2.1-3.5)

(0.7-0.8)

(-0.3--0.3)

(-12--10)

<0.001
<0.001
<0.001
<0.001

<0.001

<0.001

-5.8
0.6
3.0

0.04

0.02

-6.3

(-11.4--0.2)  <0.001 16.6
-1.1-2.2)  0.500 3.2
(14-47)  <0.001 2.3
(-0.1-0.1)  0.400 1.0
(0.0-0.1) 0.500 -0.4

(-8.4-43)  <0.001 -13.1

(14-19.2)
(2.2-4.1)
(1.5-3.1)

(1-1.1)

(-0.4--0.4)
(-14.3--11.9)

<0.001
<0.001
<0.001
<0.001

<0.001

<0.001

Note: The model additionally adjusted for eight regional levels. The government defined eight levels with different extra charges for long-term care

expenses (i.e. 0-20%) to adjust for their regional labour costs among local government employees.
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G 28.3% 9.8% 10.8% 22.5% 45.8% 12.7%
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P21 B 24.5% 7.2% 10.2% 21.7% 45.6% 11.9%
HER R I 26.8% 10.3% 10.1% 22.1% 47.6% 12.5%
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A. HFEREH from the Comprehensive Survey of Living
The family caregivers with cancer might be (CSLC, kokumin seikatsu kiso chousa). We
considered as having difficulties in their double used data from 2010, 2013, and 2016. The
role as family caregivers and cancer patients. participants were family caregivers aged from
They are expected to feel highly dis-tressed, 40 years old, caring for only one aged,
and it is important to discuss additional chronically ill, or disabled family members at
interventions for them. Therefore, we focused home who had a Long-Term Care Insurance
on the association between cancer and distress certification; whose information in the dataset
among family caregivers. This study aimed to was available for all the covariates included in
describe the characteristics of family the model. The dependent variable (outcome)
caregivers with cancer. was distress, measured using the K6 scale,
which was included in the CSLC and was self-

B. W35 administered. We treated the K6 scores as
This is a cross-sectional study using data binary: 0—4 (normal) as no or low presence of
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distress and 5-24 as having psychological
distress (moderate to severe distress). We
conducted a Poisson regression analysis to
examine the association between having cancer
and family caregivers’ distress.

(Ethical consideration)

This study was provided by the Statistics
Information Department of the Ministry of
Health, Labor and Welfare based on the
approval of the secondary use of data under
Article 33 of the Statistics Act. In addition, this
study was approved by the University of
Tsukuba.

C. WFZEfRER

In 2010, the
questionnaires included 5912 persons requiring
care, data from 6342 people in 2013 and 6790

people in 2016 were collected. The surveyed

long-term care validity

participants were different each year, and the
data for the surveys were appended to form a
single dataset. The final participants were 5258
family caregivers (n = 1439 in 2010, n = 1948
in 2013, and n = 1871 in 2016). The share of
family caregivers with cancer showed a slight
increase through the three surveys (25.6% in
2010, 33.3% in 2013, and 41.1% in 2016).
Most family caregivers with cancer were
unemployed (72.2%) and higher in the cancer
sample than the total sample mean (57.7%).

In the
including the presence of other diseases, cancer

(risk ratio 1.33, 95.0% confidence interval

model, adjusted with covariates

1.05-1.69) was related to distress significantly.

D. B&

Being a cancer patient was significantly
associated with more psychological distress
among family caregivers in the multivariable
model adjusted for both family caregivers’ and

care recipients’ characteristics. This is the first

-58-

study to illustrate the risk of

psychological distress among family caregivers

higher

with cancer compared to those without cancer
in Japan.

These findings have important implications
for developing additional interventions,
specifically for family caregivers with cancer
who need to manage their situation and,
consequently, their distress. A systematic
process of gathering information about the
caregiving situation may be useful to identify a
family caregiver’s health, needs, strengths,
preferences, and resources [1]. According to
the guiding principles and practice guidelines
from the National Consensus Development
Conference for Caregiver Assessment in the
USA, this assessment can be performed by the
family caregiver’s physician or by other
healthcare team members, including social
workers, family caregivers, or the care
recipient’s case manager. Family caregivers’
evaluations should also include perceptions of
their well-being, challenges and benefits they
perceive from caregiving, level of confidence
in their skills, and the need for additional
support systems. The assessment findings can
be used to develop a care plan/program and
identify appropriate support services [2], as
hospitals can coordinate and manage both
family caregivers and care recipients with their
treatment or caregiving. They can also
facilitate respite care and caregiving by other
family members, friends, etc. We emphasize
the importance of supporting family caregivers
with cancer because of the previously stated

burden and situation.

Family caregivers with cancer presented with
higher distress than the ones without cancer. As

expected, the prevalence of cancer is also



increasing in family caregivers. Consequently,
it is important to evaluate family caregivers
with cancer and provide them with more
support from hospitals to manage their
treatment and caregiving, such as respite, a
network of secondary family caregivers, or
other measures. Our findings provide useful
evidence to recognize that family caregivers
with cancer have higher levels of distress and
for future

However, research related to distress in family

may assess hospitals support.

caregivers with cancer is still in development.
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A. HFEREH knowledge, no national-level studies have been

Family  caregivers can experience previously published that include a wide range
psychological distress, resulting in physical of caregiver- and care recipient-related factors
and  mental health  problems and as potential risk factors for psychological
discontinuation of caregiving. To our distress in caregivers.
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To help close this knowledge gap, we aimed
to investigate the association between a wide
range of caregiver- and care recipient-related

factors.

B. W5k

This is a repeated cross-sectional study. We
analyzed data from the Comprehensive Survey
of Living Conditions in 2007, 2010, 2013, and
2016, which 12,504 pairs of

caregivers and care recipients

included
sharing a
household in Japan. The outcome variable was
caregivers’ self-reported psychological distress,
as measured by the Japanese version of the K6.
We defined a K6 score > 5 as indicating
moderate psychological distress.

We conducted a multivariable logistic

regression analysis to identify factors

associated with K6 scores > 5, where the
exposures were survey year, caregiver factors
(age, gender, relationship to the care recipient,
employment status, household expenditure per
month, self-rated health status, use of social
services, whether there was another person to
help with caregiving, time spent providing care
per day), and care recipient factors (age,
gender, care need level, diseases potentially
associated with the initiation of long-term care).
(Ethical consideration)

This study was provided by the Statistics
Information Department of the Ministry of
Health, Labor and Welfare based on the
approval of the secondary use of data under
Article 33 of the Statistics Act. In addition, this
study was approved by the University of
Tsukuba.

C. KR

Caregivers’ median K6
(interquartile 0—7), and 38.6% had a K6 score

> 5. K6 scores > 5 were positively associated

score was 3
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with female gender (adjusted odds ratio 1.35,
95%CI [1.21-1.51]), poor caregiver health
status (compared to “very good,” 9.48, 95%CI
[7.91-11.37] for “not very good/poor”), longer
care time (compared to ‘“help only when
needed,” 1.40, 95%CI [1.25-1.58] for “almost
all day”), (1.16, 95%CI
[1.05—1.28]), lower respiratory tract disease
(1.25, 95%CI [1.06—1.49]), and diabetes (1.16,
95%CI [1.00—1.33]) in care recipients. K6

scores > 5 were negatively associated with

and dementia

older caregiver age (compared to 20—54 years,
0.65, 95%CI [0.58—0.74] for 55—64 years, 0.54,
95%CI [0.46—-0.63] for 65—74 years, and 0.50,
95%CI [0.40-0.62] for > 75 years),
employment (0.88, 95%CI [0.80—0.97]), and
being a care recipient’s child-in-law (compared
to spouse, 0.75, 95%CI [0.61—-0.92]).

D. %

In this repeated cross-sectional study using a
nationally representative sample of caregivers
and their care recipients in Japan, we found
that higher levels of caregiver distress were
associated with a wide range of caregiver
characteristics, including female gender, poor
self-reported health status, providing care for
longer periods of time, younger age, being
unemployed, and being the spouse or child of a
care recipient (compared to the child-in-law).
We also found higher distress levels among
caregivers whose care recipients had dementia,
lower respiratory tract disease, or diabetes.

In the present study, 38.6% of caregivers
had K6 scores > 5. Notably, we found a high
prevalence of psychological distress in
caregivers, compared with a previous study
that used the same data source and included
both caregivers and non-caregivers (around
29% had K6 scores > 5)V. This finding is in

line with a previous study in Japan?, revealing



the increased risk for depressive symptoms in
caregivers compared to non-caregivers. Given
this higher prevalence of psychological distress,
health professionals and social workers may
need to screen caregivers for depressive
symptoms.

As there have been no national surveys or
average statistics on caregiver characteristics
representing Japan, our research could
contribute to policymaking and practice.
Policymakers should disseminate information
to health professionals and social workers so
that they can recognize risk factors for
psychological distress in caregivers. It is also
necessary to establish a system that allows
caregivers to undertake self-care  for
themselves, such as educational materials and
connection with other caregivers®. Health
professionals and social workers need to
provide caregiver assessment and appropriate

interventions, especially for those at risk?.

E. i
The findings identified several factors
associated with  caregiver psychological

distress, indicating that particular attention may
need to be paid to caregivers with these risk
factors. Appropriate intervention might help
alleviate caregivers’ psychological distress,
for both

ultimately resulting in benefits

caregivers and care recipients
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A. BIFEEH obtain data for decedents who had died
Our study employed national data by in 2017. To ensure that all decedents
linking Vital Statistics and LTCI claims were eligible for LTC coverage during
that cover the entire population of citizens the five years of the follow-up period (i.e.
aged >70 who died in 2017. The aim of >65 years in 2012), decedents who were
this study was to identify distinct aged >70 years at death were included, as
trajectories of LTC expenditure in the last LTCI services are offered in Japan to
five years of life and to examine whether those aged 65 and older. Among
these distinct trajectories vary according to decedents, we identified LTC
cause of death. beneficiaries by probabilistically linking
with LTCI claims using a set of

B. MFEFE identifiers: sex, birth month/year, date of

death (ineligibility date in LTC claims),

Data and stud lati
ala ana stuay poputation and the municipality of residence.

The death certificate data from a survey Notably, the claims cover all LTC
of vital statistics in Japan were used to beneficiaries in Japan and provide
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detailed information on types of LTC
services, the amount of care granted, and
the associated payments. Finally,
1,124,335 decedents who were aged >70
years and had died in 2017 were included
in data analyses.

(B ~DRLEE)

AR THND T — XX, EELDNXH
35 LARNCE N & F7E T & 2 IFHITHIBR &
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Outcome

Monthly LTC expenditure for decedents
who satisfied the inclusion criteria was
expressed in Japanese thousand yen
(equivalent to 9.5 US dollars on 30™ July
30, 2020).!

Leading Causes of death

The leading cause of death was obtained
from the death certificate data based on the
underlying cause of death and was defined
the International
Classification of Disease, 10" edition
(ICD-10): cancer C00-C97; heart disease
101-102, 105-109, 120-125, 127, 130-I5;
cerebrovascular disease 160-169,
pneumonia J12-18, age-related physical
debility R54.% 3 These selected diseases are
listed as the top 5 leading causes of death

according to

among older people in Japan, according to
the Ministry of Health Labor and Welfare,
Japan.> We added dementia and Alzheimer
disease (ICD-10 code: FO1-F03, G30)
given that Alzheimer’s disease has been a
leading causes of death in the UK* and
among top 6 of leading causes in the US
since 2015.2

Statistical analysis
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A group-based trajectory model was used
to categorize distinct trajectories of LTC
expenditure in the last five years of life.>®
Because LTC expenditure data were highly
skewed, we employed a natural logarithm
data.” The
Bayesian information criterion and average

to normalize expenditure
posterior probability value were used to
select the number of trajectory group and
the functional form of trajectory models
(linear, quadratic or cubic). Each trajectory
group was required to include at least 5%
of Subsequently,
conducted a descriptive analysis to review
the of
characteristics by distinct trajectories. We
further

regression

participants. we

distribution decedents’

used  multinomial  logistic

to investigate if spending
trajectories vary by causes of death. Data
management and analyses were performed
using Stata, Version 15 (StataCorp,

College Station, TX).

C. BFFERER
LTC expenditure trajectories among LTC
services users
Among 1,124,335 decedents, four distinct
trajectories of LTC expenditure in the last

five years of life were identified:
persistently low, late increase, progressive
increase  then late decrease, and

persistently high (Figure 1). More than half
of decedents (58.5%) had a persistently
low expenditure over the last five years of
life. Approximately 9.8% of decedents
showed a late increase trajectory where
LTC expenditure was very low up to two
years before death and then increased
dramatically. The progressive increase
then late decrease trajectory (8.8% of

decedents) exhibited a steady increase of



LTC expenditure with a peak at 1.5 years
before death and a decrease until the end of
life. Lastly, 22.9 percent of decedents had
a persistently high LTC expenditure
throughout the entire five years before
death.

There was a considerable difference
in total LTC expenditure in the last five
years of life across the distinct trajectories
(Figure 2). The mean total expenditure was
highest among decedents in the persistent
high trajectory group (11286 thousand
yen), followed by progressive increase
then late decrease spenders (5070 thousand
yen). For late increase spenders the LTC
expenditure increased rapidly in the last
two years of life, the total expenditure
(1663 7.1% of
persistently high spenders. More than half

thousand yen) was

of persistently low spenders did not use
LTC services (median expenditure is 0).

D. &%
In this nationwide longitudinal study, we
identified four distinct trajectories of LTC
expenditure in the last five years of life and
demonstrated that these trajectories varied
according to leading causes of death. More
than 80% of total LTC expenditure in the
last five years of life was spent by
decedents with a persistently high LTC
(229%  of
deaths to
dementia and age-related physical debility

expenditure  trajectory

decedents). Moreover, due

were associated with the persistently high

spenders.
Our findings indicate that a five-year
follow-up 1is more appropriate for

assessment of the peak period of LTC
expenditure compared to the last twelve
months of life. Given that it is well-
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known that health expenditure skyrockets
the of death, LTC
expenditure in only the last year of life

during year

was analyzed as a part of health care

studies.'? 14

expenditure in previous
However, we observed that the peak
period of LTC expenditure differed
across the four distinct trajectories and
approximately 31.7% of decedents (i.e.,
Persistently high spender and progressive
increase then late decrease spenders)
exhibited steadily decreased LTC
expenditure in the last year of life.
Furthermore, we identified that LTC
expenditure begins to increase at
approximately four and half a years
before death for progressive increase
then late decrease spenders. Hence, when
allocating budgetary resources for LTC,
a long-term view of 5 years is more
appropriate than shorter timelines.

The LTC expenditure in the last five years
of life differed considerably among the
four distinct trajectories. Although only
22.9% of decedents had a presently high
LTC expenditure trajectory, 80.7% of the
total LTC expenditure was spent by this
group. To be specific, the average LTC
expenditure of persistently high spenders
was more than twice than the progressive
increase then late decrease spenders and
fourteen times higher than late increase
spenders. An indicator of the financial
health

expenditure, represents that out-of-pocket

protection named catastrophic
payments on health during the past 12
months were more than 10% of their total
income. ® The persistently high spenders
are more likely to experience a high
burden of LTC cost because the percentage
of the out-of-pocket payment for LTC in



income was approximately 15.1%. This
was calculated by dividing average annual
out-of-pocket payment (sum of
copayments and premium) on LTC for
persistently high spenders by average
annual income per household member with
persons aged >65 years in 2016 (i.e.,
(11286 thousand JPY
/Syears*10%copayment+66 thousand
JPY)/1928 thousand JPY?).

E. f&

This study identified four distinct LTC
expenditure trajectories in the last five
years of life among older people in Japan.
More than 80% of LTC expenditure was
spent by persistently high spenders (22.9%
of total decedents). Ongoing discussions of
budget allocation and reducing LTC
expenditure should focus on persistently
high spenders (i.e., Those with persistently
high LTC expenditure throughout the last
five years of life). Furthermore, age-related
physical debility and dementia were
drivers for persistently high LTC
expenditure. Therefore, budget allocation
for LTC at the end of life should be
combined with data on health conditions.
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Figure 1. Trajectories of LTC expenditure in the last five years of life.
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