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Abstract

Background: Although the Japanese government has expanded its ‘Elderly Housing with Care Services’ (EHCS) to
ensure sufficient places of death for the elderly, resident deaths have occurred in less than 30% of the facilities. Our
purpose was to identify the factors associated with residents’ deaths in the EHCS, especially within the areas that
are expected to have a large increase in the number of deaths.

Methods: Our cross-sectional study involved all EHCS (N = 412) in Japan’s Tokyo, Kanagawa prefecture and used
self-administered questionnaire data that the EHCS directors completed. In addition, we accessed the national
statistics related to the municipal characteristics of the cities where the EHCS were located. These sources provided
information about health care provision for the residents as well as facility/resident/regional characteristics that
could potentially be associated with residents’ deaths in the EHCS. Based on this information, a sequential multiple
logistic regression analysis was performed. First, we included in-facility health care provision (presence of nursing
staff) and facility/residents/regional characteristics in Model 1. Next, visiting nurse agency’s care provision was
included in Model 2. Finally, we included community hospitals or clinical care provision in Model 3.

Results: One hundred and fifty-four facilities answered the questionnaire (response rate: 37.4%). A total of 114 facilities
were analysed. In-facility residents’ deaths occurred in more than half (54.4%) of the facilities. After adjusting for all
variables (Model 3), end-of-life (EOL) care provision from community hospitals or clinics, the number of years since
establishment and the number of residents were significantly associated with residents’ deaths. In Model 2, visiting
nurse’s EOL care provision was significantly associated with residents’ death.

Conclusion: Our results suggest that in order to accommodate residents’ deaths, the government or the facility’s directors
should promote the cooperation between EHCS facilities and community hospitals or clinics for in-residents’ EOL care.
Furthermore, as the results suggest that community nurses contribute to the occurrences of death by collaborating with
the physician, promoting cooperation with visiting nurse agencies may be also needed.
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Background
The population of the world is aging [1]. Japan will be
confronted with a large increase in the number of
deaths, especially in the capital and adjacent areas [2].
While most of the deaths occur in hospitals [3], the
Japanese government does not intend to increase the

number of hospital beds to contain elderly healthcare
expenditures [4]. This means that the government will
have to ensure other places of death.
To ensure sufficient places of death, the government

has covered end-of-life (EOL) care services that are pro-
vided by home care agencies (e.g. visiting nurse agencies)
and aged care facilities (e.g. nursing homes) in the Long-
Term Care (LTC) Insurance System. The number of
EOL homecare service users is increasing, but it is still
difficult for elderly individuals to die at home due to the
existing shortage of family caregivers because of the
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decreasing birth rate. Thus, the demand for aged care
facilities where the elderly individuals can be cared for is
growing, and this growing demand has led to a lack of
nursing home beds [5]. Even so, the government cannot
largely increase the number of facilities because institu-
tional care services make high benefit claims to the LTC
Insurance System. To ensure that enough beds are avail-
able, the government excludes mildly impaired elderly
individuals from eligibility for admission to these facil-
ities, but there are still a large number of people waiting
for beds (295,000 in 2016) [6].
Such a situation has caused the Japanese government

to expand its ‘Elderly Housing with Care Services’
(EHCS). The EHCS is an elderly facility system that was
established in 2011 to provide rooms within a familiar
environment where the elderly (aged 60 years or over)
can live until they die. They are required to provide
barrier-free rooms and employ staff who will support
residents’ daily living.
The staff are not required to be a physician or nurse.

In fact, 60% of the facilities do not employ medical staff.
When the residents are in need of health care (including
EOL care), they can independently contract with the
community hospitals, clinics, or visiting nurse agencies
covered by insurance as they are cared for at home. The
remaining 40% of the EHCS employ nursing staff as part
of their extra services. Some of the facilities contract
with the home care agencies to provide additional
services, such as health check-ups. In addition, if the res-
idents need further health care, they can receive it from
the insurance-covered community home care agencies.
In any case, the residents can receive EOL care when
they need it.
In contrast to nursing homes, EHCS are not integrated

into the LTC Insurance System as part of the institu-
tional care services. Thus, the facility provides the
rooms, daily living support, and extra services while not
making claims to the LTC Insurance. Instead, the resi-
dents pay for it. For this reason, the Japanese govern-
ment expects that the EHCS will solve the problem of
‘death place crunch of the elderly’ by satisfying ‘the sus-
tainability of LTC Insurance’ and eliminating the ‘diffi-
culty of ensuring family caregivers’. The government
introduced subsidies for the establishment, and the
EHCS have already established 203,783 rooms [7].
However, in-facility residents’ deaths have occurred in

less than 30% of the facilities [8]. If the Japanese govern-
ment expects EHCS to be one of the death locations, it
is necessary to explore the factors associated with resi-
dents’ in-facility deaths.
A narrative review reported that it is necessary for

nurses to provide EOL health care on a 24-h basis in
assisted living (elderly facilities, in the USA) [9]. In
Japan, a nationwide survey reported that EHCS where

residents had died had higher rates of receiving health
care from community medical institutions or visiting
nurse agencies than EHCS in which people did not die
(e.g. medical institution: death-occurring facilities:
98.0%, death-not occurring facilities: 81.7%) [8]. These
findings suggest that health care service availability al-
lows for residents’ deaths in EHCS. However, according
to a literature review, the following factors are also asso-
ciated with residents’ deaths in other aged care facilities:
facility characteristics (e.g. confirming preferences for
resident’s EOL care and educating the staff concerning
EOL care), residents’ characteristics (e.g. older age, fe-
male gender, severely dependent for the activities of daily
living), and regional characteristics (e.g. hospital bed
availability) [10]. To identify the death-related factors of
EHCS, it is necessary to also explore, with adjustments,
the above characteristics that could potentially be associ-
ated with in-facility residents’ deaths.
Therefore, the present study aimed to identify the fac-

tors associated with in-facility resident deaths within the
EHCS, especially in the areas that are expected to be
confronted with a large increase in the number of
deaths. The findings will provide useful information to
the Japanese policy makers and those of other aging
countries, especially those that are introducing the LTC
Insurance System.

Methods
This cross-sectional study used two data sources: a self-
administered questionnaire completed by the EHCS
directors and publicly-available national statistics related
to the regional characteristics of the municipalities
where the EHCS facilities were located. This study was
approved by the Institutional Review Board of the Tokyo
Medical and Dental University (No. 2194).

Study setting and participants
We conducted a survey involving all EHCS in Tokyo and
Kanagawa prefecture, which was adjacent to it. The
estimated increase in the number of elderly people from
2010 to 2040 in this area is the highest in the country (pro-
jected number of deaths in Tokyo: 1,438,000; Kanagawa:
1,089,000; and Japan (mean of all prefectures): 195,600 [2]);
however, the number of beds in hospitals and aged care
facilities per number of elderly people are lower than the
mean of all the prefectures [3, 11]. The present study
enrolled all EHCS in the prefectures (N = 412) that were
available as of 31 July 2015.

Data sources and items
Questionnaire
We drafted the self-administered questionnaire based on
the findings of a previous review on the factors promot-
ing residents’ deaths at aged care facilities and home
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[10]. Additionally, three directors of the EHCSs that
accommodated residents’ death checked the draft ques-
tionnaire, and we further revised it according to their
advice. The questionnaire included the following items:

1. Residents’ death in the facility
1) Whether in-facility resident deaths occurred

within the EHCS facility since its establishment
(death-occurring/death-not occurring). We
defined in-facility residents’ deaths as ‘confirmed
deaths in the facilities’, and excluded unexpected
deaths such as accidental deaths. We did not limit
the period of deaths occurring in order to observe
the experiences as much as possible, as EHCS
was newly introduced in 2011.

2) The number of residents’ in-facility deaths over
the past year. This was a secondary question to
confirm whether these facilities actually accom-
modated residents’ deaths recently. Thus, it was
only included in the descriptive analysis.

2. Health care input from community
1) Receiving care services from visiting nurse

agencies (have received care/have not received
care); whether visiting nurse agencies have
provided EOL care to the residents (yes/no).

2) Receiving care services from community hospitals
or clinics (have received care/have not received
care); whether community hospitals or clinics
have provided EOL care to the residents (yes/no).
Regarding receiving care services from
community hospitals or clinics/visiting nurse
agencies’, we have described the original items
that were categorized as ‘have received care’ in
Table 1; the original items were only included for
the descriptive analysis because this study only
sought to examine whether EHCS receive care
services from the agencies and not the process of
receiving care. In addition, we specifically asked
about whether the home care agencies provide
EOL care services since visits by physicians or
nurses to the EOL population was reported as a
strong determinant of home death [12].

3. Facility characteristics
1) Presence of nursing staff at day/night in the

facility (yes/no); there are cases wherein
employed nursing staff concurrently serve other
facilities. In this case, the staff can be absent from
the facility. The present study assessed whether
the employed staff were continuously present
within the facility because a previous study reported
that it is necessary for nurses to provide EOL health
care to the residents on a 24-h basis [9]).

2) Facilities’ efforts related to being the residents’
choices for places of death

(a)Confirming preferences for resident’s EOL care
with the residents/family members (yes/no).

(b)Educating the staff concerning EOL care (yes/
no).

3) Number of years since establishment
4. Resident characteristics

1) Number of residents
2) Rate of females
3) The number of residents categorized into 5-year

age groups: In the present study, it was difficult to
ask residents’ mean age because the respondents
(directors) would have been required to calculate
it and the calculating process was predicted to
cause calculation error/decreasing response rate.
Therefore, they were asked to categorize the
number of residents into 5-year age groups, and
thereafter, we calculated residents’ mean age
using the data and certified it as a variable that
reflected residents’ ages. The calculation was
performed based on the number of age groups
and the mid-point of the groups (60–64: 62; 65–
69: 67; 70–74: 72; 75–79: 77; 80–84: 82; 85–89:
87; 90–94: 92; older than 94: 97). For example, if
a facility answered ‘5′ in the 60–64 category, we
considered it as five residents aged 62 years old.

4) Rate of residents at each ‘Care Need Level’ in the
LTC Insurance System: The Japanese LTC
Insurance system categorizes care-needing elderly
according to their eligibility level, of which there
are seven (Support Required Levels 1–2 and Care
Need Levels 1–5; the most severe is Care Need

Table 1 The sub items on have received care services from
outside the facilities

Response sub items

Community hospitals or clinics

Have
received care

- Facility contract: Facilities contracting with
community hospitals or clinics to provide health
care services to residentsa

- Resident contract: Residents contracting with
community hospitals or clinics to arrange for
doctor’s visits for themselvesa

- Outpatient: Residents visit community hospitals/
clinics to receive outpatient carea

Have not
received care

- The residents not receiving care from community
hospitals or clinics

Visiting nurse agencies

Have
received care

- Facility contract: Facilities contracting with the
agencies to provide health care services to residentsb

- Resident contract: Residents contracting with the
agencies to arrange for a nurse’s visitb

Have not
received care

- Residents not receiving such services from visiting
nurse agencies

a, b multiple answers allowed; if any item was selected, it was considered as
‘have received care’
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Level 5), according to an elderly person’s physical
and cognitive functions. Since the deaths are
more likely to be observed in residents with
severe impairments, we certified ‘Care Need
Levels 3–5 or not’ as a variable that reflects
residents’ condition; thus, the rate of residents
certified as each levels was only included in the
descriptive analysis.

5) Rate of residents who lived in the municipality
where the facility was located: This item was used
to confirm whether the death-occurring facilities
provided a place of death in a familiar environ-
ment for the elderly, according to the purpose of
the EHCS.

Data collection procedure using the questionnaire
We obtained a list of the facilities from an open website
operated by the EHCS registered office [13], and we sent
out the questionnaires to these facilities between
September and October 2015. To increase the response
rate, we contacted each facility’s directors and requested
them to cooperate by responding before we sent out the
questionnaires, while also taking care to not persuade
them too much into responding. After sending out the
questionnaires, we visited each cooperating facility to
collect the completed questionnaires. Collection of the
questionnaires was completed in January 2016.

Publicly available data
We confirmed the following regional characteristic data
of the municipal location of each EHCS facility from
publicly available national statistics [14–17]:

1. Municipal aging rate (the number of people aged
60 years or over/total population). The municipal
aging rate represented the number of individuals
eligible for EHCS availability in each community.

2. Number of hospital beds/clinics/visiting nurse
agencies per 100,000 elderly persons (those aged
60 years or over). The number represented the
amount of community health care resources
available to the residents.

3. Municipal income level. This was calculated
according to municipal taxable/number of taxable
individuals. We included this item because the
EHCS residents or their family members are
required to pay for the complete expenses of their
rooms or their daily living support service charges.

Data analysis
We conducted bivariate analyses following descriptive
analyses for all variables. The dependent variable was
whether the in-facility resident deaths occurred in
EHCS; the remainder of the variables were set as

independent. To analyse the dichotomous variables, we
used χ2 test. When the expected frequencies were <5 in
any group, Fisher’s exact test for the comparison of two
proportions was used. To analyse the continuous vari-
ables, the Wilcoxon rank sum test was used as all the
variables were non-normally distributed.
All variables could potentially be associated with resi-

dents’ deaths in EHCS [8, 10]. Thus, these were included
in the multiple logistic regression model regardless of
the association in bivariate analysis following confirm-
ation for multicollinearity using the Variance Inflation
Factor (VIF). The VIF was used to determine the effect
of collinearity of prediction variables on regression
analyses. A VIF > 5 for any two variables was used to
indicate collinearity [18].
A sequential logistic regression analysis was used to

examine the effect of health care provision to the resi-
dents carefully. After examining in-facility health care
provision (presence of nursing staff at day/night) and
facility/residents/regional characteristics (Model 1), visit-
ing nurse agency’s care provision was included in Model
2. Finally, we included community hospitals or clinical
care provision in Model 3. In the multiple logistic
regression analyses, we calculated the odds ratios and
95% confidence intervals. The goodness of fit for the
model was confirmed using the Hosmer-Lemeshow test.
All analyses were performed using SAS version 9.4 soft-
ware (SAS Institute, Cary, North Carolina, USA).

Results
Study sample and basic characteristics
One hundred and fifty-four respondents returned the
questionnaires (response rate = 37.4%); however, 40
questionnaires were excluded due to incomplete data.
Therefore, the final sample consisted of data from 114
facilities.
In-facility resident deaths occurred in 54.4% of the

facilities (Table 2). Among the death-occurring facilities,
75.8% (47/62 facilities) had experienced one or more
resident death over the past year. Table 3 shows the
basic characteristics of the facility, residents, and
regions.

Table 2 State of residents’ deaths in EHCS (n = 114)

Number (Percent)

Death-occurring facility since it was established

Yes 62 (54.4)

Number of residents’ in-facility deaths over the past year

0 67 (58.8)

1 16 (14.0)

2 13 (11.4)

3 or more residents 18 (15.8)

EHCS Elderly Housing with Care Services

Sugimoto et al. BMC Palliative Care  (2017) 16:58 Page 4 of 9



Results of the bivariate analyses
The results of the bivariate analyses are shown in Table 4.
The variables with a p-value <0.05 were the following:
receiving care services from visiting nurse agencies;
community hospitals or clinics/visiting nurse agencies
providing EOL care to the residents; number of years
since establishment; confirming residents’ EOL prefer-
ences; educating staff; number of residents; rate of resi-
dents certified as Care Need Levels 3–5; rate of
residents who lived in the municipality where the facility
was located; number of clinics.

Factors associated with in-facility resident deaths
Before conducting the sequential multiple logistic re-
gression analysis, we excluded ‘receiving care services
from community hospitals or clinics’ from the analysis
because all the facilities had received it. In addition, ‘mu-
nicipal income level’ was also excluded because the vari-
able had VIF scores of 14.2, along with ‘number of
clinics’ (all the other variables had VIF scores under 3).
The results of the sequential multiple logistic regression

analysis are shown in Table 5. Confirming residents’ EOL
preferences was significantly associated with in-facility
death in the Model 1. After including visiting nurse
agency’s care provision, the EOL care provision was
significantly associated with residents’ death (Model
2). After adjusting for all the variables, EOL care
provision from community hospitals or clinics was
significantly associated with facilities’ in-facility resi-
dent deaths (Model 3). Other than that, the number
of residents and the number of years since establish-
ment were positively associated with residents’ death
in all of the Models.

Table 3 Basic characteristics of the facility, residents, and regions
(n = 114)

n
Median

(%)
(IQR)

Health care input from community

Receiving care services from visiting nurse agencies

Received care 79 (69.3)

[Facility contract]a 18 (15.8)

[Resident contract]a 68 (59.6)

Visiting nurse agencies provide EOL care to the residents

Yes 49 (43.0)

Receiving care services from community hospitals or clinics

Received care 114 (100)

[Facility contract]b 50 (43.9)

[Resident contract]b 86 (75.4)

[Outpatient]b 81 (71.1)

Community hospitals or clinics provide EOL care to the residents

Yes 71 (62.3)

Facility Characteristics

Number of years since establishment 3 (2–4)

Presence of day nursing staff

Yes 31 (27.2)

Presence of night nursing staff

Yes 2 (1.8)

Confirming residents’ EOL preferences with residents/family
members

Yes 87 (76.3)

Educating staff to help them support resident deaths

Yes 42 (36.8)

Residents’ Characteristics

Number of residents 32 (16–44)

Mean age of the residents (years) 83.5 (81.8–84.7)

Rate of females (%) 67.9 (57.1–75.0)

Rate of residents certified as Care Need
Levels 3–5 (%)

18.2 (10.5–37.5)

[Rate of residents not requiring care (%)] 11.7 (0.0–24.6)

[Rate of residents certified as Support
Required Level 1 (%)]

8.3 (2.3–16.1)

[Rate of residents certified as Support
Required Level 2 (%)]

8.0 (2.7–13.6)

[Rate of residents certified as Care Need
Level 1 (%)]

21.1 (14.3–28.6)

[Rate of residents certified as Care Need
Level 2 (%)]

15.4 (6.8–22.2)

[Rate of residents certified as Care Need
Level 3 (%)]

8.8 (3.2–15.6)

[Rate of residents certified as Care Need
Level 4 (%)]

5.7 (0.0–13.3)

[Rate of residents certified as Care Need
Level 5 (%)]

3.3 (0.0–8.0)

Table 3 Basic characteristics of the facility, residents, and regions
(n = 114) (Continued)

n
Median

(%)
(IQR)

Rate of residents who lived in the same
municipality as the facility (%)

46.1 (24.4–61.2)

Regional Characteristics

Municipal aging rate (aged 60 years or
over) (%)

28.8 (28.5–30.4)

Number of hospital beds per 100,000
elderly people (aged 60 years or over)

3082.3 (2426.1–3750.5)

Number of clinics per 100,000 elderly
people (aged 60 years or over)

245.9 (204.5–273.1)

Number of visiting nurse agencies per
100,000 elderly people

19.7 (16.7–24.0)

Municipal income level (Yen)c 3455.3 (3166.6–3817.8)

EOL End-Of-Life, IQR interquartile range
a, bMultiple answers allowed, c Municipal income level was calculated
according to municipal taxable/number of taxable individuals
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Discussion
The present study clarified the following determinants of
deaths occurring in EHCS: EOL care provision from com-
munity hospitals or clinics, higher number of residents,
and a long period since the facility’s establishment.
Even after adjusting for relevant variables, EOL care

service provision from community hospitals or clinics
had a considerable impact on in-facility death. This
result is consistent with the findings of studies on other
aged care facilities [19–22]; the findings indicated that
physician’s or the palliative care team’s EOL care
provision in the facilities were associated with in-facility
residents’ death. A previous study reported that EOL
care provision contributes to reducing hospitalization
and improving pain management in the facilities [23].
Furthermore, the involvement of a physician who can
provide care makes it possible to issue a death certificate
in the facility. These effects of EOL care provision may

contribute to accommodating deaths in EHCSs. It may
be essential to receive the EOL care from community
hospitals or clinics because the facility is not required to
employ a physician. To accommodate resident’s death in
EHCS, policy makers or directors of the facilities should
promote systematic collaboration between EHCS and
the medical institutions.
Although a previous study has suggested an associ-

ation between visiting nurse agency’s care service
provision and residents’ deaths in EHCS [8], this associ-
ation was found only in Model 2 and not in Model 3,
adjusting for the involvement of community hospitals or
clinics diminished this association. In the Japanese
health care system, community nurses provide most of
the care services according to the instructions of the pri-
mary physician. It is assumed that the present results
represent this system. However, the result suggests that
although community nurses’ EOL care provision was

Table 4 Factors associated with the facilities’ resident deaths: Bivariate analyses (n = 114)

In-facility resident deaths p-value

death-occurring (n= 62) death-not occurring
(n = 52)

n % n %

Health care input from community

Receiving care services from visiting nurse agencies Have received 49 79.0 30 57.7 0.01*

Visiting nurse agencies provide EOL care to the residents Yes 38 61.3 11 21.2 <0.01**

Receiving care services from community hospitals/clinics Have received 62 100.0 52 100.0 –

Community hospitals or clinics provide EOL care to the residents Yes 53 85.5 18 34.6 <0.01**

Facility Characteristics

Number of years since establishment Median (IQR) 3 (3–4) 2.5 (2–4) <0.01**a

Presence of day nursing staff Yes 17 27.4 14 26.9 0.95

Presence of night nursing staff Yes 1 1.6 1 1.9 1.00b

Confirming residents’ EOL preferences with residents/family
members

Yes 56 90.3 31 59.6 <0.01**

Educating staff to support resident deaths Yes 29 46.8 13 25.0 0.02*

Residents’ Characteristics

Number of residents Median (IQR) 37.5 (24–50) 20 (7.5–33) <0.01**a

Mean age of the residents (years) Median (IQR) 83.6 (82.3–84.7) 83.2 (81.0–84.6) 0.30a

Rate of females (%) Median (IQR) 67.1 (59.6–74.4) 68.8 (53.8–75.0) 0.61a

Rate of residents certified as Care Need Levels 3–5 (%) Median (IQR) 24.6 (15.0–38.8) 15.4 (5.8–33.3) 0.02*a

Rate of residents who lived in the same municipality as the facility (%) Median (IQR) 36.8 (19.4–58.8) 49.2 (33.3–70.4) 0.02*a

Regional Characteristics

Municipal aging rate (%) Median (IQR) 29.3 (28.5–30.4) 28.7 (28.1–30.1) 0.07a

Number of hospital beds per 100,000 elderly (aged 60 years or over) Median (IQR) 3098.2 (2045.1–3950.6) 2674.8 (2426.3–3275.0) 0.75a

Number of clinics per 100,000 elderly people (aged 60 years or over) Median (IQR) 228.2 (204.5–268.4) 256.8 (214.8–273.1) 0.03a

Number of visiting nurse agencies per 100,000 elderly people Median (IQR) 18.5 (15.8–21.3) 19.8 (17.5–24.0) 0.06a

Municipal income level (Yen) Median (IQR) 3392.9 (3166.6–3766.2) 3587.9 (3281.8–3817.8) 0.10a

EOL End-Of-Life, IQR interquartile range
aWilcoxon rank sum test. Other variables: χ2 test or bFisher’s exact test
*p < 0.05, **p < 0.01
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not a determinant of the residents’ deaths, nurses play a
role in accommodating in-facility deaths by collaborating
with the physician.
On the other hand, the presence of nursing staff in

EHCS was not associated with the in-facility death in
any of the Models. In Japan, over 80% of the visiting
nurse agencies provide nursing services on a 24-h basis
[24]. However, a previous nationwide survey reported
that about 6% of the EHCSs employed nursing staff for
night-shifts [25] (in the present study, it was about only
1.8%, especially in Tokyo and Kanagawa prefectures).
Considering this, the difference in the effects may be
due to whether they can provide care at all hours. This
inference is consistent with a suggestion by a previous
study that it is necessary for nurses to provide EOL
health care at elderly facilities on a 24-h basis [9]. Ac-
cording to a previous study, general practitioners (GPs)
often have limited time to be with the older patients
[26]. To accommodate in-facility deaths, health care pro-
viders who can provide the care at all hours based on
the instruction of physician are necessary. Although the
presence of nurses at all hours or cooperation with

visiting nurse agencies is needed, it may be difficult to
increase the number of EHCSs that employ nurses
because it is not currently a requirement to employ
nurses. To support the deaths occurring in EHCSs, pol-
icy makers or facility directors need to develop a system
to promote cooperation with visiting nurse agencies for
24-h-based visits.
Confirming residents’ EOL preferences was a factor

among the facility characteristics that was found to
affect in-facility death. This association was found only
in the Model 1, wherein health care input from commu-
nity was not adjusted for. The results suggest that the
community health care agencies were involved in the
confirmation process or that the confirmation may have
led to the agencies providing care. Further studies are
needed to examine when this confirmation occurs or
who does it.
The ‘number of residents’ and the ‘number of years

since establishment’ were positively associated with in-
facility deaths. The facilities that have these characteris-
tics may have more opportunities of resident deaths. In
addition, these facilities may have the know-how or

Table 5 Factors associated with residents’ deaths: Multiple logistic regression analysis (n = 114)

Model 1 Model 2 Model 3

OR 95% CI OR 95% CI OR 95% CI

Health care input from community

Receiving care services from visiting nurse agencies Have received 2.50 0.52–11.9 5.32 0.75–37.5

Visiting nurse agencies provide EOL care to the residents Yes 4.24 1.11–16.2 1.13 0.20–6.29

Hospitals or clinics provide EOL care to the residents Yes 14.0 2.51–78.1

Facility Characteristics

Number of years since establishment Unit = 1 year 2.07 1.28–3.37 2.55 1.42–4.60 2.92 1.50–5.68

Presence of day nursing staff Yes 0.38 0.11–1.29 0.68 0.17–2.68 0.73 0.15–3.51

Presence of night nursing staff Yes 12.5 0.40–390.9 4.52 0.10–205.2 1.54 0.03–70.4

Confirming residents’ EOL preferences with residents/family members Yes 5.44 1.16–25.5 2.42 0.44–13.4 1.85 0.26–13.1

Educating staff to support resident deaths Yes 1.40 0.42–4.69 1.36 0.35–5.40 0.65 0.13–3.31

Residents’ Characteristics

Number of residents Unit = 5 1.27 1.08–1.50 1.25 1.05–1.49 1.23 1.02–1.48

Mean age of residents (years) Unit = 5 1.22 0.37–3.97 1.31 0.34–5.03 2.01 0.47–8.63

Rate of females (%) Unit = 5% 1.00 0.83–1.22 1.02 0.82–1.27 1.02 0.81–1.29

Rate of residents certified as Care Need Levels 3–5 (%) Unit = 5% 1.03 0.88–1.20 1.05 0.88–1.25 1.06 0.87–1.28

Rate of residents who lived in the same municipality as the facility (%) Unit = 5% 0.94 0.84–1.05 0.95 0.84–1.06 0.95 0.83–1.08

Regional Characteristics

Municipal aging rate (%) Unit = 5% 1.64 0.56–4.83 1.58 0.53–4.70 1.51 0.45–5.09

Number of hospital beds per 100,000 elderly people (aged 60 years or over) Unit = 100 0.98 0.94–1.02 1.00 0.95–1.04 1.00 0.95–1.05

Number of clinics per 100,000 elderly people (aged 60 years or over) Unit = 10 1.01 0.94–1.10 0.99 0.89–1.10 0.99 0.88–1.12

Number of visiting nurse agencies per 100,000 elderly people (aged 60 years
or over)

Unit = 1 0.93 0.83–1.05 0.94 0.83–1.06 0.94 0.82–1.08

Hosmer-Lemeshow test p-value 0.15 0.41 0.18

EOL End-Of-Life
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manpower to support the residents in EOL than other
facilities. However, it is assumed that these characteris-
tics had an impact on in-facility deaths as EHCS was
newly introduced in 2011. The effect will change as time
passes or if the cooperation between EHCS and commu-
nity health care agencies is further enhanced.
Finally, the present findings will be useful for other

areas of Japan as well as other countries that will be
facing similar aging situations soon, especially countries
that have introduced the LTC Insurance System (e.g.
Korea). If sufficient places of death for the elderly while
limiting insurance expenditures need to be ensured, a
system should be developed that allows for physicians’
visits to the residents in EOL of EHCS or a similar aged
care facility. In addition, to support EOL care provision,
it is needed to establish a system to promote cooper-
ation with visiting nurse agencies at all hours.

Limitations
A few limitations of the present study should be ac-
knowledged. First, the response rate was low. It may
have affected the percentage of facilities where deaths
occurred (it may have been easier for the death-
occurring facilities to respond). In addition, the present
Models might have statistical problems such as type 1
error and relative bias [27] due to the small sample size.
However, the results are not inconsistent with the previ-
ous findings and the current Japanese health care system.
This study provides useful information for discussion on
how sufficient places of death can be ensured.
Second, the present study utilised the occurrence of in-fa-

cility resident deaths since its establishment as the outcome
measure. This measure might not reflect the current situ-
ation of in-facility deaths. However, the answer has a certain
amount of confidence underlying it because 75.8% of the
death-occurring facilities responded that they had actually
experienced deaths of the residents over the past year.
Third, we calculated the mean age of the residents

using the number of age groups and the mid-point of
the groups instead of each resident’s age. However, the
calculated age was almost same as the previous nation-
wide survey’s result [8] (the present study [median of the
calculated age]: 83.5 years old; previous survey [median
of the residents’ age]: 83.0 years old).
Finally, residents’ deaths cannot only be evaluated by

measuring death quantities. Future studies will need to
provide more knowledge about high-quality EOL care in
EHCS.

Conclusions
We sought to identify the factors associated with deaths
in EHCS and found that health care provision, especially
in EOL care, from community hospitals or clinics have a
strong effect on the deaths occurring in the facility. To

ensure sufficient places of death in Japan, policy makers
or facility directors should promote cooperation between
the medical institution and EHCSs. Furthermore, to
support the EOL care provision in hospitals or clinics,
developing a system to promote cooperation with visit-
ing nurse agencies at all hours is also required.

Abbreviations
EHCS: Elderly Housing with Care Services; EOL: End-of-life; GP: General
practitioner; LTC: Long-Term Care; VIF: Variance Inflation Factor

Acknowledgements
We thank all the participants and the facility staff who cooperated with this
survey.

Funding
The present study was supported by a research grant (No.
26861960 and 16K20825) from the Japan Ministry of Education, Culture,
Sports, Science, and Technology.

Availability of data and materials
The data sets generated and/or analysed during the current study are not
publicly available because the data are identifiable from record numbers and
names. Please contact the corresponding author with a reasonable request
for more information.

Authors’ contributions
KS, YO, MK, HU, and YY (Yoshie Yumoto) contributed to the conception,
design, analysis, and interpretation of the data. YY (Yuki Yonekura)
contributed to the data analysis. The manuscript was drafted by KS. All the
authors have read and approved the final manuscript.

Ethics approval and consent to participate
The study was approved by the Institutional Review Board of the Tokyo
Medical and Dental University (No. 2194). Consent to participate was implied
when the EHCS directors returned the completed questionnaires.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests. In particular,
none of the authors have a commercial relationship with any EHCS, hospital,
clinic, or visiting nurse agency.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Graduate School of Health Care Sciences, Tokyo Medical and Dental
University, 1-5-45 Yushima, Bunkyo-ku, Tokyo 113-8510, Japan. 2Nursing
Course, School of Medicine, Yokohama-City University, 3-9 Fukuura,
Kanazawa-ku, Yokohama, Kanagawa 236-0004, Japan. 3Graduate School of
Medicine, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8655,
Japan. 4Graduate School of Nursing Science, St. Luke’s International
University, 10-1 Akashi-cho, Chuo-ku, Tokyo 104-0044, Japan.

Received: 22 October 2016 Accepted: 14 November 2017

References
1. United Nations. World Population Prospects: The 2015 Revision. 2015.

https://esa.un.org/unpd/wpp/. Accessed 24 Aug 2017.
2. National Institute of Population and Social Security Research. Regional

Population Projections for Japan: 2010–2040. 2013. http://www.ipss.go.jp/
pp-shicyoson/j/shicyoson13/6houkoku/houkoku.pdf. Accessed 24 Aug 2017.
(In Japanese).

Sugimoto et al. BMC Palliative Care  (2017) 16:58 Page 8 of 9

https://esa.un.org/unpd/wpp/
http://www.ipss.go.jp/pp-shicyoson/j/shicyoson13/6houkoku/houkoku.pdf
http://www.ipss.go.jp/pp-shicyoson/j/shicyoson13/6houkoku/houkoku.pdf


3. Statistics and Information Department Minister’s Secretariat Ministry of Health
Labour and Welfare. Handbook of health and welfare statistics 2014. 2015.

4. Prime Minister of Japan and His Cabinet. [The estimation of the number of
hospital beds by medical functions and development of regional medical
care service vision]. 2015. http://www.kantei.go.jp/jp/singi/
shakaihoshoukaikaku/chousakai.html. Accessed 24 Aug 2017. (In Japanese).

5. Ikegami N, Ikezaki S. Nursing homes and end-of-life care in Japan. J Am
Med Dir Assoc. 2013;14(10):718–23.

6. Ministry of Health, Labour and Welfare. [Situation of nursing home
admission applicant]. 2017. http://www.mhlw.go.jp/stf/houdou/0000157884.
html. Accessed 24 Aug 2017. (In Japanese).

7. Federation of Housing & Community Centres. 2016. https://www.satsuki-jutaku.
jp/doc/system_registration_01.pdf. Accessed 24 Aug 2017. (In Japanese).

8. Foundation for Senior Citizens’ Housing. [A study of status about Elderly
Housing with Care Services]. 2013. http://www.koujuuzai.or.jp/pdf/project_
20130415_03.pdf. Accessed 24 Aug 2017. (In Japanese).

9. Mitty EL. Assisted living: aging in place and palliative care. Geriatr Nurs.
2004;25(3):149–56. 163

10. Sugimoto K, Ogata Y, Kashiwagi M. Factors promoting resident deaths at
aged care facilities in Japan: a review. Health Soc Care Community. 2016;
https://doi.org/10.1111/hsc.12383.

11. Ministry of Health, Labour and Welfare. Survey of Institutions and
Establishments for Long-term Care. 2014. http://www.mhlw.go.jp/toukei/list/
24-22-2.html. Accessed 24 Aug 2017. (In Japanese).

12. Costa V, Earle CC, Esplen MJ, Fowler R, Goldman R, Grossman D, Levin L,
Manuel DG, Sharkey S, Tanuseputro P, You JJ. The determinants of home
and nursing home death: a systematic review and meta-analysis. BMC
Palliat Care. 2016;15(1):8.

13. Federation of Housing & Community Centres. 2015. https://www.satsuki-
jutaku.jp/. Accessed 31 Jul 2015. (In Japanese).

14. Ministry of Internal Affairs and Communications. [Population based on resident
registration system 2015]. 2015. http://www.soumu.go.jp/menu_news/s-news/
01gyosei02_03000062.html. Accessed 24 Aug 2017. (In Japanese).

15. Ministry of Internal Affairs and Communications: [Examination municipal tax
situation 2014]. 2015. http://www.soumu.go.jp/main_sosiki/jichi_zeisei/
czaisei/czaisei_seido/ichiran09_14.html. Accessed 24 Aug 2017. (In
Japanese).

16. Ministry of Health, Labour and Welfare. [Long-Term Care service information
publication system]. 2015. http://www.kaigokensaku.mhlw.go.jp. Accessed
31 Aug 2015. (In Japanese).

17. Ministry of Health, Labour and Welfare. Survey of Medical Institutions 2014.
2015. http://www.mhlw.go.jp/toukei/list/79-1.html. Accessed 24 Aug 2017.
(In Japanese).

18. Larose DT. Multiple regression and model building, Data mining methods
and models. Hoboken: Wiley; 2006.

19. Houttekier D, Cohen J, Van Den Block L, Bossuyt N, Deliens L. Involvement
of palliative care services strongly predicts place of death in Belgium. J
Palliat Med. 2010;13(12):1461–8.

20. Ikegami N, Ikezaki S. Japan’s policy of promoting end-of-life care in nursing
homes: impact on facility and resident characteristics associated with the
site of death. Health Policy. 2012;105(2–3):303–11.

21. Kwak J, Haley WE, Chiriboga DA. Racial differences in hospice use and in-
hospital death among medicare and medicaid dual-eligible nursing home
residents. Gerontologist. 2008;48(1):32–41.

22. Levy C, Hutt E, Pointer L. Site of death among veterans living in veterans
affairs nursing homes. J Am Med Dir Assoc. 2012;13(3):199–201.

23. Stevenson DG, Bramson JS. Hospice care in the nursing home setting: a
review of the literature. J Pain Symptom Manag. 2009;38(3):440–51.

24. The National Association for Home-visit Nursing Care: [Research projects on
the quality secure and safe service delivery of home-visit nursing care].
2014. https://www.zenhokan.or.jp/pdf/surveillance/h25-1.pdf. Accessed 24
Aug 2017. (In Japanese).

25. Nomura Research Institute. [A study about role and capabilities of elderly
housings]. 2015. https://www.nri.com/jp/opinion/r_report/syakaifukushi.html.
Accessed 24 Aug 2017. (In Japanese).

26. Waterworth S, Gott M, Raphael D, Barnes S. Older people with heart failure
and general practitioners: temporal reference frameworks and implications
for practice. Health Soc Care Community. 2011;19(4):412–9.

27. Vittinghoff E, McCulloch CE. Relaxing the rule of ten events per variable in
logistic and Cox regression. Am J Epidemiol. 2007;165(6):710–8.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Sugimoto et al. BMC Palliative Care  (2017) 16:58 Page 9 of 9

http://www.kantei.go.jp/jp/singi/shakaihoshoukaikaku/chousakai.html
http://www.kantei.go.jp/jp/singi/shakaihoshoukaikaku/chousakai.html
http://www.mhlw.go.jp/stf/houdou/0000157884.html
http://www.mhlw.go.jp/stf/houdou/0000157884.html
https://www.satsuki-jutaku.jp/doc/system_registration_01.pdf
https://www.satsuki-jutaku.jp/doc/system_registration_01.pdf
http://www.koujuuzai.or.jp/pdf/project_20130415_03.pdf
http://www.koujuuzai.or.jp/pdf/project_20130415_03.pdf
http://dx.doi.org/10.1111/hsc.12383
http://www.mhlw.go.jp/toukei/list/24-22-2.html
http://www.mhlw.go.jp/toukei/list/24-22-2.html
https://www.satsuki-jutaku.jp/
https://www.satsuki-jutaku.jp/
http://www.soumu.go.jp/menu_news/s-news/01gyosei02_03000062.html
http://www.soumu.go.jp/menu_news/s-news/01gyosei02_03000062.html
http://www.soumu.go.jp/main_sosiki/jichi_zeisei/czaisei/czaisei_seido/ichiran09_14.html
http://www.soumu.go.jp/main_sosiki/jichi_zeisei/czaisei/czaisei_seido/ichiran09_14.html
http://www.kaigokensaku.mhlw.go.jp
http://www.mhlw.go.jp/toukei/list/79-1.html
https://www.zenhokan.or.jp/pdf/surveillance/h25-1.pdf
https://www.nri.com/jp/opinion/r_report/syakaifukushi.html

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study setting and participants
	Data sources and items
	Questionnaire
	Data collection procedure using the questionnaire
	Publicly available data

	Data analysis

	Results
	Study sample and basic characteristics
	Results of the bivariate analyses
	Factors associated with in-facility resident deaths

	Discussion
	Limitations
	Conclusions
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

