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Background: Although more than half of the population of Japan wants to spend their last days
at home, approximately only 10% are able to do so. This study examined the associations be-
tween death at home and healthcare facility density by municipality based on the analysis of na-
tionwide observed data in Japan. Methods: We used data on deaths at home and healthcare re-
sources in municipalities across Japan for the fiscal years 2014 and 2017. The proportions of
deaths at home by municipality were used as the dependent variable, while healthcare resources
(e.g., hospital density) divided by the population of older people in each municipality and munici-
pality-level income were used as independent variables. We applied a fixed-effects regression
analysis to examine the association of healthcare resources and municipality-level income with
death at home. Results: Clinics providing home medical care and facilities providing visiting
nursing services were positively associated with death at home, with coefficients (95% confi-
dence intervals) of 2.14 (1.12 to 3.15) and 2.19 (0.99 to 3.39), respectively. Stratified analysis
showed that these associations were observed in higher income-level municipalities but not in
lower income-level municipalities. Conclusion: Municipalities with a higher density of home care
services had higher rates of death at home, whereas municipalities with a higher density of hos-
pitals had lower rates. We recommend the development of policy that allows hospitals to be
converted into home care providers so that more people can spend time in peace at home at the
end of their lives.

Key Words: Area-level income, Home medical care, Socioeconomic status, Visiting nursing ser-
vices

INTRODUCTION

Many people wish to choose their place of death (POD). Most
people in high-income countries have a desire to die outside hospi-
tals, that is, at home or in a care home, if their disease situation is
difficult to cure. According to a national report, more than half of
Japanese people stated they would prefer to die at home;"” howev-
er, it is not an easy task to ensure that one does. The government
report in 2018 estimated that 72% of Japanese deaths occurred in
hospitals.” In the United States, however, the percentage of deaths

at home is on the rise, surpassing hospitals as the number one
POD in 2017.” The reason many people want to spend their last
days at home is to have a good death. A “good death” has a variety
of components, such as a particular death process, a pain-free
death, religious and spiritual needs met, emotional well-being,
completion of life, treatment preferences, dignity, family, and quali-
ty of life.” The quality of death at home is reported to be better
than that in palliative care units or hospitals.6> Without appropriate
arrangements for end-of-life care, people often end up being trans-

ferred to subacute or acute care settings before death and experi-
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ence lower-quality terminal care.” )

In Japan, home healthcare has become more widespread since
2006 when the insurance system first included home healthcare
support clinics.” Since then, the Japanese government has been
fine tuning the medical fee system, revising it every 2 years to re-
ward medical institutions that provide end-of-life care at home and
increasing incentives for medical institutions that provide end-of-
life care at home around the clock. This policy is based on the gov-
ernment’s vision of a “Community-based Integrated Care System,”
which aims to ensure the comprehensive provision of healthcare,
preventive care, nursing care, and housing in each community by
2025."” The prefectural government is responsible for the medical
care delivery system, while the municipal government is responsi-
ble for the long-term care delivery system, which are linked to
achieve the government’s vision.”'" Therefore, it is important to
better understand how more people can achieve a death in their
chosen location, which in most cases, is at home.

Previous studies have reported factors affecting POD. Besides
people’s wishes concerning their POD, medical factors, including
symptom control,” availability of multidisciplinary home pallia-
tive care'” or home care support medical service,M) and cancer as
opposed to other diagnoses,J') also influence whether or not people
can end their lives at home. Additional to medical factors are social
factors, such as living alone,"” having caregiver support,m) and
caregivers’ coping skills or educational attainment.” Although
some studies have evaluated factors affecting POD, they have lim-
itations. For instance, some studies evaluated only individual-level
factors associated with POD,"**"

factors that affect POD remains largely unexplored.”

and information on area-level

One example of area-level factors is the income level of the area.
People living in the poorest communities may be more likely to die
in hospitals than people living in affluent neighborhoods in
high-income countries.”” Only one cross-sectional study from Ja-
pan using nationwide data reported an association between higher
municipality-level income and higher rates of death at home."”
However, this study was a cross-sectional study, and it remains un-
clear whether area-level income is associated with POD. In many
countries, there is a large gap between people’s wishes and where
they eventually die. It is natural to assume that local healthcare re-
sources affect the POD. One Japanese cross-sectional study report-
ed a positive association between the density of home visiting clin-
ics and higher rates of death at home; however, the authors™” did
not consider local healthcare resources such as home-visit nursing
offices. In Japan and other countries, the densities of home-visiting
clinics or nursing offices vary across municipalities or prefectures.
While these considerable differences in local healthcare resources
are assumed to affect POD, no quantitative studies have analyzed

this association. We hypothesized that local healthcare resources
such as the density of clinics, hospitals, home-visiting nursing of-
fices, and different types of care facilities would affect people’s
choice of POD. Thus, this study examined the association between
the percentages of deaths at home and the density of home-visiting
medical care services by municipality using nationwide public data

in Japan.
MATERIALS AND METHODS

Data

‘We used public data provided by the Ministry of Health, Labour
and Welfare on deaths at home and healthcare resources (e.g,, hos-
pital density) across all 1,741 municipalities.”” Data from the fiscal
years (FYs) of 2014 and 2017 were used. We constructed two-
wave panel data. No ethical approval was obtained as we used only

publicly available data.

Variables

We defined the proportion of deaths at home by municipality as
the dependent variable. The POD in Japan is recorded on a physi-
cian-written death certificate. We defined the densities of the fol-
lowing healthcare resources as independent variables: (1) clinics,
(2) hospitals, (3) home care support hospitals, (4) home care
support clinics, (5) hospitals providing home visit medical care,
(6) clinics providing home visit medical care, (7) hospitals/clin-
ics/nursing stations providing home-visit nursing care, (8) long-
term care hospital beds, (9) long-term healthcare facility beds,
(10) rooms in special nursing homes for older adults, (11) small-
scale multifunction home care offices, and (12) composite service
offices. Home care support hospitals/clinics (#3/#4) were defined
as those that specialized in 24-hour home care support and were
approved by the government based on facility requirements.”” In
Japan, clinics and hospitals are defined as those with <20 and >20
beds, respectively. The requirement for home care support hospi-
tals/clinics involves attending physicians or nurses to maintain a
system that allows 24-hour contact with patients and their families
and cooperating with local long-term care and welfare service pro-
viders. More details on the requirement are described elsewhere.””
Other hospitals/home clinics not approved but providing home
visit medical care were categorized into variables listed in #5 or #6.
Composite service offices (#12) were defined as those providing
home-visit nursing care in addition to care services offered by
small-scale multifunction-type home care offices. In Japan, more
than 90% of deaths occurred in people aged 65 years and older in
2017.” Moreover, many users of the healthcare resource used in
our analysis were older people. Thus, all the variables were includ-

www.e-agmr.org



ed in the analytic models after being divided by the population of
the older residents in each municipality (shown as “per 1,000 of
the municipality-level population” in the tables). Data on munici-
pality-level income (per capita income of the municipality) in each
FY were obtained from the Ministry of Internal Affairs and Com-
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munications.

Statistical Analysis

We used a fixed-effects regression model with robust standard er-
rors to examine the associations between healthcare resources and
municipality-level income and deaths at home. This model esti-
mated within-municipality changes in the proportions of deaths at
home (dependent variable) regressed on changes in the indepen-
dent variables described above. We developed a multivariate mod-
el that included all independent variables (Model 1). We then con-
structed a second model that added an interaction term between
municipality-level income and significant variables to confirm
whether the effect of healthcare resources on death at home dif-
fered by income level (Model 2). The municipality-level income
variable used in the interaction term was dichotomized according
to income data from 2014. We also performed a stratified analysis
according to income level in 2014. All analyses were conducted us-
ing Stata version 16.0 (Stata Corp, College Station, TX).

RESULTS

The proportions of deaths at home in each prefecture according to
the year of investigation are presented in Table 1. Overall, the aver-
age proportion of deaths at home in Japan increased slightly from
12.8% in 2014 to 13.2% in 2017. Among the 47 prefectures, the
proportion of deaths at home increased the most in Tokyo, by
4.6% from 2014 to 2017 (Table 1). Table 2 shows the changes in
the area-level factors between 2014 and 2017.

The results of the multivariate fixed-effects regression models
are shown in Table 3. Our regression models showed that death at
home was positively associated with the density of clinics provid-
ing home visit medical care and hospitals/clinics/nursing sta-
tions/nurse stations providing home-visit nursing care, with coef-
ficients (95% confidence intervals [CIs]) of 2.14 (1.12 to 3.15)
and 2.19 (0.99 to 3.39), respectively. The densities of hospitals,
long-term care hospital beds, long-term healthcare facilities, and
small-scale multifunction-type home care offices were inversely
associated with death at home (Model 1). For instance, the density
of hospitals was negatively associated with death at home with a
coefficient (95% CI) of =3.93 (~7.45 to —0.40). Although area-lev-
el income was not associated with death at home, several interac-
tion terms of income level in 2014 with the density of healthcare
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resources (hospitals /clinics/nursing stations providing home-visit
nursing guidance, long-term healthcare facilities, and small-scale
multifunction home care offices) were significant (Model 2).
Table 4 shows our stratified analysis by municipality income lev-
el in 2014. In higher-income municipalities, the densities of home
care support clinics, clinics providing home visit medical care, and
hospitals/clinics/nursing stations providing home-visit nursing
and guidance were positively associated with death at home. How-
ever, these associations were not observed in lower income munic-
ipalities. In contrast, the density of hospitals was negatively associ-
ated with death at home in lower-income municipalities but not in

higher-income municipalities.
DISCUSSION

Using comprehensive empirical data on Japanese municipalities,
we showed a significant positive association between the rates of
death at home and the density of clinics providing home-visit
medical care. In addition, the density of facilities providing nursing
services was positively associated with death at home. Conversely,
the density of hospitals or long-term care facilities, as well as
non-medical care facilities, was negatively associated with home
death.

The main finding of our study was the positive association be-
tween death at home and the density of clinics providing home
visit medical care, which is consistent with that of a previous
study."” We further added robust evidence using two-wave panel
data that higher hospital bed density may lead to a lower death rate
athome."” We observed a significant association between death at
home and home care support clinics but not home care support
hospitals. This discordance might be explained by the differences
in the roles of these two facilities (clinics or hospitals). Medical
care at clinics is often repetitive and medium to long term; thus, it
is relatively easy to form a trusting relationship between patients
and their doctor. Older people who do not seek life-saving care us-
ing advanced medical equipment may particularly want to be cared
for by a doctor they trust whom they see regularly. In contrast,
‘When patients often visit the hospital, it is due to a sudden illness.
Since it is their intial meeting, it is difficult for them to establish a
trusting relationship. In particular, if the patient is an older person
with a difficult medical condition, he or she may not want to spend
the rest of their life in a hospital but rather desire to see his or her
family doctor and return to the clinic from the hospital.m The re-
sults of our study also provide new evidence of the positive associ-
ation between medical facilities or nursing offices that provide
home nursing care and death at home. Another study from Japan
also showed that the use of in-home services was associated with a
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Table 1. Proportions of home deaths with respect to prefecture and year of investigation

2014 2017 2017-2014
Prefecture Nu.m.ber'o.f % of deaths at home Number of % of deaths at home Number of Change in % of
municipalities Mean Median older. Mean Median Oldeli deaths at home
(25th-75th percentile) population (25th-75th percentile) population
Hokkaido 179 6.6 69 (4.1-8.8) 1,460,774 7.1 6.6(4.5-9.2) 1,587,834 0.5
Aomori 40 9.4 9.1(7.5-11.0) 376,009 8.9 8.9 (5.8-11.0) 402,286 -0.5
Iwate 33 102 10.0 (7.7-12.5) 373,052 10.0 9.5(8.5-11.6) 393,769 -02
Miyagi 35 12.4 12.5(9.1-14.8) 550,541 12.7 132 (10.3-15.4) 601,931 0.3
Akita 25 9.1 9.3(7.5-10.8) 333,095 9.3 9.6 (7.5-10.8) 350,886 0.2
Yamagata 35 10.8 10.4 (8.4-12.6) 330,796 10.0 9.5(7.9-12.8) 349,220 -0.8
Fukushima 59 11.7 11.6 (7.6-15.3) 521,351 12.3 11.1(7.4-13.8) 556,697 0.6
Tbaraki 44 112 10.8 (9.1-13.1) 728,635 11.0 10.3(9.3-13.2) 797,397 -0.2
Tochigi 25 12.8 12.2 (10.8-13.4) 479,205 13.3 13.9(11.3-15.3) 525,420 0.5
Gunma 35 9.9 9.5(8.3-12.3) 511,233 9.7 10.0 (7.3-11.6) 552,960 -02
Saitama 63 112 114(9.9-13.1) 1,650,437 12.0 12.1(9.9-139) 1,831,494 0.8
Chiba 54 14.5 14.4 (12.2-16.3) 1,465,241 13.8 14.0 (11.5-15.8) 1,616,292 -0.7
Tokyo 62 16.2 16.1 (14.2-18.4) 2,826,614 20.8 17.8 (16.4-19.7) 3,023,613 4.6
Kanagawa 33 13.7 13.7 (11.6-15.3) 2,012,575 18.7 14.9 (14.0-17.0) 2,202,553 2.0
Niigata 30 12.3 10.7 (9.4-13.1) 653,715 10.1 10.2 (8.8-11.5) 696,626 22
Toyama 15 9.2 8.6(7.5-11.7) 308,335 11.0 11.3(8.3-12.6) 327,725 1.8
Ishikawa 19 8.6 8.0 (7.0-10.0) 300,333 9.7 9.6(82-11.3) 322,900 11
Fukui 17 12.8 12.0 (10.7-12.7) 210,775 11.6 10.8 (9.5-13.1) 225,869 -12
‘Yamanashi 27 12.7 12.0 (10.3-14.9) 225,500 11.7 12.4(8.7-15.0) 240,505 -1.0
Nagano 77 14.2 13.3(9.5-16.7) 601,557 14.1 12.7 (10.4-16.0) 636,771 -0.1
Gifu 42 13.5 12.4(10.1-14.9) 541,917 12.3 12.0 (9.4-14.4) 581,664 -12
Shizuoka 35 134 12.5(10.4-16.2) 969,600 13.8 134 (11.5-15.8) 1,048,332 0.4
Aichi 54 11.7 11.5(9.9-13.0) 1,649,838 12.9 12.6 (10.8-14.3) 1,794,630 12
Mie 29 122 12.4(10.1-13.5) 481,125 124 12.3(9.5-15.4) 512,947 0.2
Shiga 19 14.4 15.2 (13.4-16.5) 316,461 13.8 13.6 (12.0-15.0) 347,257 -0.6
Kyoto 26 15.1 12.9 (10.9-15.3) 658,773 14.4 13.3 (12.9-15.9) 710,704 -0.7
Osaka 43 13.8 14.0 (12.0-15.6) 2,117,492 14.9 14.9 (12.8-16.6) 2,286,486 1.1
Hyogo 41 14.5 14.1 (11.9-17.1) 1,386,229 14.1 14.6 (11.9-16.1) 1,497,767 -04
Nara 39 17.2 15.6 (13.9-19.4) 368,182 159 16.7 (13.5-19.4) 399,774 -13
Wakayama 30 13.0 13.2(11.1-16.8) 288,253 114 11.5(10.2-14.2) 303,860 -16
Tottori 19 10.2 10.3 (8.0-13.3) 161,826 10.8 10.5(8.1-13.0) 171,475 0.6
Shimane 19 10.9 9.9 (5.5-13.0) 216,174 116 10.0 (6.2-12.6) 226,600 0.7
Okayama 27 10.8 9.7 (8.7-12.1) 519,665 10.6 9.5(7.5-11.9) 552,419 -02
Hiroshima 23 116 11.0 (9.8-13.0) 735,409 115 11.8 (10.2-12.3) 791,069 -0.1
Yamaguchi 19 10.0 10.1 (8.0-11.9) 428,348 10.2 10.2 (8.6-10.6) 455,557 02
Tokushima 24 10.5 10.2 (8.2-12.6) 222,731 9.7 9.4(82-114) 237,095 -0.8
Kagawa 17 12.5 12.1(9.7-15.1) 276,064 12.8 12.7 (10.0-15.0) 294,705 0.3
Ehime 20 122 122 (94-14.2) 405,751 12.3 122 (9.8-14.1) 432,021 0.1
Kochi 34 9.4 9.6 (6.6-12.7) 230,811 8.5 8.6 (6.5-10.7) 242,320 -0.9
Fukuoka 60 7.9 8.0 (6.9-9.2) 1,212,470 8.8 9.0(7.3-10.1) 1,329,727 0.9
Saga 20 69 6.8 (4.4-8.0) 217,864 8.3 7.7 (5.3-10.5) 234,364 14
Nagasaki 21 8.6 8.5(7.6-9.8) 390,147 8.9 8.5(6.2-10.8) 417,651 0.3
Kumamoto 45 8.8 8.7 (7.1-11.0) 490,182 7.6 8.0(5.7-9.0) 522,792 -12
Oita 18 7.8 7.9 (6.6-8.9) 337,626 7.1 72(5.5-8.1) 360,437 -0.7
Miyazaki 26 8.6 8.1(7.0-10.3) 311,487 74 7.9 (5.8-8.4) 333,985 -12
Kagoshima 43 8.7 8.0 (6.4-9.8) 467,910 102 9.0 (6.6-11.4) 494,555 LS
Okinawa 41 12.3 11.8 (8.6-14.9) 260,308 12.6 11.6 (8.8-14.0) 293,448 03
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Table 2. Changes in area-level factors between 2014 and 2017
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Non-standardized values Standardized values”
2014 2017 A2017-2014 2014 2017 A2017-2014
Density of hospitals 4.88+£12.12 4.83+£11.99 -0.05 0.25+0.23 0.23+0.21 -0.02
Density of clinics §7.70+169.53 58.28+172.58 0.58 2.65+2.26 2.50£2.22 -0.15
Density of home care support hospitals 0.53£1.72 0.69£2.13 0.15 0.03£0.08 0.03£0.08 0.00
Density of home care support clinics 8.27+28.66 8.42+29.20 0.15 0.34£0.37 0.33+£041 -0.01
Density of hospitals providing home visit medi- 1.55+3.52 1.55+3.54 0.01 0.10£0.16 0.10£0.15 -0.01
cal care
Density of clinics providing home visit medical 11.83+34.28 11.58+34.22 -0.25 0.60+0.53 0.56+0.63 -0.04
care
Density of hospitals/clinics/nursing stations 1.65+£6.93 1.88+£8.99 023 043+0.41 0.43+0.59 0.00
providing home-visit nursing and guidance
Density of long-term care hospital beds 38.44+121.20 30.64+104.14 -7.80 2.02£5.78 1.54+5.11 -0.48
Density of long-term healthcare facility beds 208.03+47891  214.06+494.53 6.03 12.55+1399  12.02+13.52 -0.54
Density of rooms of special nursing homes for 286.23+631.80  311.60+701.29 25.37 21.54+17.74  21.71£17.74 0.16
older adults
Density of small-scale multifunction type home 2.66+7.10 3.07+821 041 0.15+0.27 0.16+0.28 0.01
care offices
Density of composite service offices 0.09+0.55 0.22+0.95 0.13 0.00+0.01 0.01+0.02 0.00
Municipality-level income (Japanese yen”) 2,77835+552.82  2,855.87+554.71 77.52 - -

Values are presented as meanz+standard deviation.

YAl healthcare resources other than municipality-level income were standardized by the number of the older population in each municipality per 1,000

municipality-level population. ”100 yen roughly equals one US dollar.

higher probability of death at home.”” Clinically, it is assumed that
care at home is necessary for peaceful end-of-life care, and our
analysis confirmed this assumption. Currently, although most peo-
ple in Japan want to spend a peaceful end-of-life at home, this goal
is not often achieved. To fill this gap, more facilities providing
home visiting care are needed.

The densities of hospitals, long-term care hospital beds, and
long-term care facilities in the area were negatively associated with
home death rates, with a large coefficient (95% CI) for hospitals of
—3.93 (—7.45 to —0.40). The negative association between hospital
density and death at home was reported previously, which is con-
sistent with our finding,”’ Although the causal interpretation of
our result using fixed-effects models might be questioned, it is rea-
sonable to consider this as a causal relationship to some extent, jus-
tified by the concept of “physician-induced demand,” in which a
physician influences a patient’s demand for care against the physi-
cian’s interpretation of the best interests of the patient.zg) Almost
90% of hospitals in Japan are private; thus, physicians and other
healthcare workers in hospitals might motivate patients to use their
services unnecessarily so that their hospitals will not go bankrupt.
An excess of hospital beds will not only increase healthcare costs
but also negatively affect people’s desire to die at home. In addi-
tion, Japan’s population is likely to continue declining; therefore,
the density of beds per population will increase. Given this situa-
tion, the Japanese government should work more aggressively to

reduce the density of beds or provide incentives to become home
care providers.

The associations between healthcare resources and death at
home differed with respect to the area-level income. We observed
a negative association between death at home and hospital density
in lower-income municipalities but not in high-income municipal-
ities. Hence, it was more difficult for people in deprived areas to
spend their end-of-life at home than people in affluent areas. This
finding is consistent with those of studies from the United
States'”” and Japan.'” Thus, disparities also exist in health and
death. The co-payment for end-of-life care at home is relatively
high compared to that at hospitalization,” although home care is
covered by universal health insurance in Japan. The high cost of
this co-payment likely influenced this choice. Our results empha-
size the importance of addressing inequalities in access to home
healthcare services.

While the present study has some significant findings, it has
some limitations. First, a classification of “death at home” does not
necessarily mean a comfortable peaceful death. It could include
suicide, homicide, or unexpected sudden death such as myocardial
infarction or stroke occurring at home. However, as the density of
homicides and suicides was an order of magnitude lower than that
of people accessing end-of-life care, this bias was unlikely to have
significantly impacted our results. Second, this study examined
only area-level factors. Future studies should consider both indi-
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Table 3. Area-level factors for deaths at home (multivariate fixed-effects regression analysis)

Model 1 Model 2
Coefficient 95% CI Coefficient 95% CIL
Area-level factors for deaths at home
Density of hospitals -3.93 -7.45 to -0.40 -7.30 -13.17to-1.44
Density of clinics -131 -2.89t00.28 -0.76 -2.38t00.85
Density of home care support hospitals 0.50 -3.63t04.63 1.01 -2.79t04.82
Density of home care support clinics 0.99 -0.41t02.40 0.63 -0.41to 1.68
Density of hospitals providing home visit medical care 1.76 -0.85t04.37 1.81 -0.78 to 440
Density of clinics providing home visit medical care 2.14 1.12t0 3.15 111 0.17t0 2.06
Density of hospitals/clinics/nursing stations providing home-visit nursing 2.19 0.99 to 3.39 3.99 2.84t0 5.15
and guidance
Density of long-term care hospital beds -0.16 -0.24t0 -0.08 -0.21 -0.30to -0.12
Density of long-term healthcare facility beds -0.10 -0.19to -0.01 -0.09 -0.21t0 0.04
Density of rooms of special nursing homes for older adults 0.03 -0.01t00.08 0.03 -0.01t00.08
Density of small-scale multifunction type home care offices -2.95 -4.76to -1.14 -0.45 -3.01to2.11
Density of composite service offices 0.18 -13.15t0 13.50 0.54 -12.82t013.90
Municipality-level income (continuous) 0.000 -0.002 to 0.001 -0.001 -0.002 to 0.001
Interaction terms of municipality-level income in 2014 (ref. high-level income)
Density of hospitals - - 4.36 -2.041010.76
Density of clinics providing home visit medical care - - -0.12 -1.80t0 1.55
Density of hospitals/clinics/nursing stations providing home-visit nursing - - -4.56 -6.15t0-2.97
and guidance
Density of long-term care hospital beds - - 0.23 0.08 t0 0.38
Density of long-term healthcare facility beds - - -0.02 -0.19t00.15
Density of small-scale multifunction type home care offices - - -3.69 -6.71t0 -0.67

All healthcare resources other than municipality-level income were standardized by the number of the older population in each municipality per 1,000
municipality-level population.

Model 2 is additionally included interaction terms that were significantly associated in Model 1.

CI, confidence interval.

Statistically significant associations (p<0.05) are indicated in bold type.

Table 4. Area-level factors for deaths at home with respect to income level in 2014 (multivariate fixed-effects regression analysis)

Higher-income municipalities (n=870)  Lower-income municipalities (n=871)

Coefficient 95% CI Coef. 95% CI

Density of hospitals -5.83 -14.26 t0 2.60 -3.77 -7.21t0-0.34
Density of clinics -0.95 -3.68to 1.79 -0.50 -2.04to 1.05
Density of home care support hospitals -022 -4.18103.73 1.50 -3.05 to 6.06
Density of home care support clinics 1.80 0.85t02.76 -043 -1.79t00.93
Density of hospitals providing home visit medical care 131 -3.90t06.51 2.10 -0.72t0 4.92
Density of clinics providing home visit medical care 1.58 0.51t02.65 0.96 -047 t0 2.39
Density of hospitals/clinics/nursing stations providing home-visit nursing 3.60 2.23t04.97 -0.54 -1.64t0 0.56

and guidance
Density of long-term care hospital beds -0.21 -0.30to -0.11 0.00 -0.12t0 0.12
Density of long-term healthcare facility beds -0.09 -0.21t0 0.02 -0.14 -0.26 to -0.02
Density of rooms of special nursing homes for older adults 0.04 -0.05t00.13 0.03 -0.03 t0 0.08
Density of small-scale multifunction type home care offices -0.92 -3.67t01.83 -4.07 -5.88t0-2.27
Density of composite service offices 5.57 -13.78t024.92 -547 -17.06t06.13
Municipality-level income 0.00 -0.001 to 0.002 -0.002 -0.004 to 0.0002
All healthcare resources other than municipality-level income were standardized by the number of older population in each municipality per 1,000 municipality-
level population.

CI, confidence interval.
Statistically significant associations (p<0.05) are indicated in bold type.
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vidual- and municipality-level factors. Third, our findings were
based on observational data rather than data from randomized
controlled trials. Thus, it was difficult to determine causal relation-
ships. An abundance of local medical resources may allow many
people to receive care at home; conversely, medical facilities sup-
porting home care may exist in areas where many people receive
care at home. Current research methods do not allow for a strict
distinction between causes.

In conclusion, our analysis of comprehensive empirical data in
Japan revealed a significant positive association between clinics
supporting home medical care and death at home. Moreover, we
found that the associations between healthcare resources and
death at home differed with respect to area-level income. While
most people in Japan want to spend their last days at home as
much as possible, approximately only 10% achieve this goal. To
close the regional gap in end-of-life care at home, the government
should consider providing financial support for home healthcare

in poor areas.
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