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1. Introduction

In aging societies, end-of-life (EOL) care is an important 
issue, especially in nursing home settings (1). A 
nursing home is internationally defined as a facility 

with a domestic-style environment that provides 24-
hour functional support for frail elderly residents who 
require assistance due to losing capacity and having 
complex health needs, including dementia (2,3). Due to 
the aging populations in many developed countries, the 
demand for nursing home care is increasing. However, 
nursing home residents in Japan, the United States, the 
United Kingdom, and many other developed countries 
are transferred involuntarily to a hospital at their EOL, 
against their living wills (4-11). In a Japanese nationwide 
study in 2006, among nursing home residents who were 
dying, fewer residents were dying in nursing homes 
(30.9%) compared with residents who were dying in a 
hospital (43.8%) (12). 
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 Based on the fact that many residents were dying in 
hospitals against their wishes, taking into account the 
quality and quantity of EOL care in Japanese nursing 
homes, the EOL care bonus was established in 2006 
(13,14). The primary role of the bonus is as a financial 
incentive from the Japanese government. A bonus 
payment is made per diem consisting of 800 Yen ($7US) 
between 29 to 3 days before the date of death, 6,800 Yen 
($62) 2 to 1 days before the date of death, and 12,800 
Yen ($116) on the date of death. The bonus can be 
retrospectively billed for 30 days up to a total of 48,000 
Yen ($436) per resident by the government to the facility 
(13). The secondary role of the bonus is as a framework 
for quality preservation, for EOL care in nursing homes. 
Facilities must meet the following five eligibility 
criteria (13) to receive the bonus: employing a full-time 
registered nurse onsite, having a 24-hour call system for 
nurses, having a basic policy for EOL care that needs 
to be explained to residents and/or their families on 
admission, organizing training courses on EOL for the 
staff, and having an individual room for EOL care. In 
addition, residents must also meet the following three 
criteria: diagnosed with an incurable condition by a 
physician, have an EOL care planning provision in place 
with consent from the resident or the resident's family, 
and an explanation of, and the family's consent to EOL 
care must have been given/acquired for the duration of 
care (13).
 A previous study in Japan showed that facility 
characteristics that are related to dying in nursing homes, 
included policies of providing EOL care, physicians 
being based in home care supporting clinics, and 
location in a region with more nursing home beds or 
fewer hospital beds (15,16). In other literature, the EOL 
care bonus by the Japanese government had been just 
introduced (17,18); however, there have been no studies 
concerning how the EOL care bonus has affected the 
promotion of EOL care in nursing homes. If it is revealed 
that the bonus by the Japanese government promotes 
EOL care in nursing homes, it may contribute to effective 
EOL care in nursing homes in other developed countries 
with a rapidly aging population. Therefore, the present 
study was conducted to identify whether the EOL care 
bonus promotes EOL care in nursing homes, by using 
retrospective longitudinal data.

2. Materials and Methods

2.1. Setting and subjects

Data were collected from the Kanagawa prefecture: 
a region with a population of 9 million, an elderly 
population rate of 21.5% in 2012 (19), and is estimated to 
have the highest increase in elderly population rate over 
the next 20 years (20). All of the residents of 378 nursing 
homes in Kanagawa prefecture were included, based on 
the Long-term Care Insurance Services Informational 

Publication System (21) as of November 2015. We 
requested the cooperation of directors of the Health 
and Welfare Departments in Yokohama city, Kawasaki 
city, Yokosuka city, and Sagamihara city, Kanagawa 
prefecture.

2.2. Measures and questionnaire

We conducted a pilot survey in order to draft an 
appropriate questionnaire for the main prefecture-
wide survey. The pilot survey was conducted in August 
2014 and included visits to two nursing homes and a 
questionnaire for the managers of 14 nursing homes. 
Based on the pilot survey, we mailed the revised 
questionnaire to the managers of all 378 nursing homes, 
divided five times for each jurisdictional area in the 
prefecture. The questionnaires were distributed between 
November 2015 and January 2016. After repeated 
requests by fax and phone in less responsive areas, the 
completed questionnaires were returned to our research 
office by the beginning of May 2016. 
 The questionnaire was based on a previous study 
(15) and gathered information relating to the number of 
residents who were discharged and the characteristics 
of the facility, such as staffing and the nature of EOL 
care. Residents who were discharged during the 11 
fiscal years from 2004 to 2014, were divided into three 
discharge categories: due to death, transferred to a 
hospital, or other reasons. Those residents, due to death 
and residents dying in a nursing home were categorized 
as receiving EOL care in a nursing home.

2.3. Ethical considerations

The study was approved by the institutional review 
boards of the university (No. A140522015, approved on 
24th July 2014). Nursing home facilities' consent was 
implied by the return of the questionnaires.

2.4. Statistical analysis

A multi-level analysis was conducted using a linear 
mixed-effects model. The dependent variable was the 
number of EOL care residents dying per 100 beds in a 
nursing home. Fixed-effect factors included the year the 
facility was established, adoption of unit care, the elderly 
population rate in the region of the facility, number of 
hospital beds in the region of the facility, the presence 
of an adjacent affiliated hospital, the presence of a full-
time physician on site, physician's support during off-
time, basic policy for EOL care, usage of the EOL care 
bonus, conferences for EOL care, nurses' experience of 
EOL care, and caregivers' experience of EOL care (Table 
1). The year established was compared by dividing it 
into before and after the introduction of the EOL care 
bonus in 2006. Adoption of unit care required the facility 
to have all single rooms with a common living and 
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Table 1. Facility characteristics of nursing homes

Items

Outline of facility
     Year established 
            Before 2005
            After 2006
            Unknown
     Unit care
            Yes
            No
            Unknown
     Individual room (median, IQR)*
            Yes
            No
            Unknown
Region of facility
     Elderly population rate (median, IQR)
     Number of hospital beds per 10 million population (median, IQR)
     Adjacent affiliated hospital
            Yes 
            No
            Unknown
Staffing
     Full-time physician on site
            Yes
            No
            Unknown
     Physician's support for emergency care during off-time
            Only support by calling
             No support
            Full-time support
            Unknown
     Full-time nurse on site* (mean ± SD)
            Yes
            No
            Unknown
EOL care
     Basic policy for EOL care (on 2015)
            Providing EOL care in the nursing home
            Transfer to a hospital
            No explicit policy
            Unknown
     Usage of EOL care bonus (on 2015)
            Yes
            To be prepared
            No
            Unknown
     Preference documented*
            Yes
            No
            Unknown
     Explanation of EOL care on nursing home admission*
            Yes
            Yes, but not always
            No
            Unknown
     Training course of EOL care*
            Yes
            No
            Unknown
     Conference for EOL care (in 2015)
            Yes
            No
            Unknown
     Nurses' experience of EOL care
            No
            1-4 times
            ≥ 5 times
            Unknown
     Caregivers' experience of EOL care
            No
            1-4 times
            ≥ 5 times
            Unknown

Total (n = 237)

154 (65.0 %)
  80 (33.8 %)
    3 (1.3 %)

104 (43.9 %)
131 (55.3 %)
    2 (0.8 %)
23, 4 - 88
207 (87.3 %)
  26 (11.0 %)
    4 (1.7 %)

19.6, 17.2 - 22.3 %
766, 746 - 857

  12 (5.1 %)
223 (94.1 %)
    2 (0.8 %)

  14 (5.9 %)
221 (93.2 %)
    2 (0.8 %)

119 (50.2 %)
  67 (28.3 %)
  49 (20.7 %)
    2 (0.8 %)
3.3 ± 1.5
231 (97.5 %)
    1 (0.4 %)
    5 (2.1 %)

154 (65.0 %)
  57 (24.1 %)
  24 (10.1 %)
    2 (0.8 %)

143 (60.3 %)
  38 (16.0 %)
  55 (23.2 %)
    1 (0.4 %)

162 (68.4 %)
  57 (24.1 %)
  18 (7.6 %)

189 (79.7 %)
  22 (9.3 %)
  20 (8.4 %)
    6 (2.5 %)

208 (87.8 %)
  28 (11.8 %)
    1 (0.4 %)

157 (66.2 %)
  63 (26.6 %)
  17 (7.2 %)

  40 (16.9 %)
  27 (11.4 %)
159 (67.1 %)
  11 (46.4 %)

  38 (16.0 %)
  61 (25.7 %)
125 (52.7 %)
  13 (5.5 %)

End-of-life care bonus includes the factors marked *. EOL: end-of-life; IQR: interquartile range; SD: standard deviation.
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dining room per 10 beds. It is desirable that the EOL 
care conference includes the physician, nurse, caregiver, 
care manager, social worker, resident (if possible), and 
resident's family. For every area in a prefecture, the 
elderly population rate and number of hospital beds were 
calculated in every fiscal year using local government 
data (22,23). The basic policy, usage of the EOL care 
bonus, and usage of the conferences for EOL care were 
additionally examined for every year measured. Because 
the facility criteria of the EOL care bonus included the 
presence of individual rooms, the presence of a full-
time nurse on site, documentation of the resident or 
family preference for EOL care, an explanation of EOL 
care on nursing home admission, and an EOL training 
course, these factors were excluded from the multi-level 
analysis. All data analyses were performed using the 
SPSS software version J21 (IBM, Tokyo, Japan). A p 
value of < 0.05 was considered statistically significant 
for all analyses.

3. Results

Among all 378 nursing home facilities in the prefecture, 
237 facilities (62.7%) responded by mail, fax, or email. 
However, the remaining 141 facilities (37.3%) did not 
return the questionnaire. Among residents who were 
discharged during the 11 fiscal years from 2004 to 2014, 
the death group increased annually from 68.4% to 71.9%, 
the transferal to hospital group decreased annually from 
28.7% to 24.6%, and the other reasons group had an 
unremarkable change of about 3.0%.

3.1.1. Facility characteristics

The national government subsidized 230 facilities 
(97.0%), 5 (2.1%) facilities were subsidized by the local 
government, and the funding status of 2 (0.8%) facilities 
was unknown. Many facilities were established around 
2006 upon the initiation of the EOL care bonus (median, 
interquartile range [IQR]: 2002, 1992-2008). The mean 
number of beds was 89.2 (standard deviation [SD]: 34.6). 
Individual rooms were adopted by 237 (87.3%) nursing 
homes and the median was 30 (IQR: 8-98) rooms.

3.1.2. Region of facility

Based on Kanagawa prefecture government data, we 
conducted a descriptive analysis that revealed the 
regional characteristics of all local municipalities. At 
the municipal level, there were large differences in 
elderly population rates ranging from 12.9% to 26.0% 
in 2004 (22). During the 11-year period, rates in all 
local municipalities increased (mean, SD: 1.5, 0.2 
times), and ultimately reached from 19% to 37.4% in 
2014. However, the number of hospital beds in all local 
municipalities did not obviously increase (mean, SD: 1.0, 
0.2 times) (23).

3.1.3. Staffing

The mean number of caregiver staff was 48.5 (SD: 20.3) 
persons, and the mean number of full-time caregivers 
on site was 33.5 (SD: 14.9) persons. The mean number 
of nursing staff was 6.4 (SD: 2.5) persons, and the 
number of full-time nurses on site was 3.3 (SD: 1.5) 
persons. One hundred ninety-three facilities (81.4%) 
were on call during the night. Physicians in 111 (46.8%) 
facilities worked once every week.

3.2. EOL care

Most facilities provided EOL care in the nursing home 
(65.0%) and used the EOL care bonus (60.3%) (Table 1). 
Regarding the EOL care policy if a patient or the family 
wanted the patient to die at the nursing home, there 
were 201 (84.8%) acceptable facilities, 9 (3.8%) were 
acceptable only with family cooperation, and 26 (11.0%) 
facilities were not acceptable.

3.3. Trends for residents dying in nursing homes

During the period from the initiation of the EOL care 
bonus in 2006 until 2014, the mean annual number of 
residents receiving EOL care in nursing homes increased 
at a rate that was proportional to the progressive increase 
in the annual mean usage rates of the EOL care bonus 
(Figure 1). However, there were differences in each fiscal 
year between the number of residents dying in nursing 
homes and the number of residents who adopted the 
EOL care bonus (Figure 1). In addition, among the dying 
residents, the ratio of residents who died in a hospital 
progressively decreased from 2004 to 2014 (Figure 2). 
However, the ratio of residents who died in nursing 
homes progressively increased and the predominant 

Figure 1. Trends of end-of-life care in nursing homes. 
The trends are presented for the facilities that reported the 
number of residents dying in nursing homes and the number 
of residents who adopted the EOL care bonus. The numbers 
of residents per 100 beds progressively increased from the 
initiation of the EOL care bonus in 2006.
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location where the resident died switched from hospitals 
to nursing homes after the initiation of the EOL care 
bonus.

3.4. The effect of the EOL care bonus in the linear mixed 
model

The linear mixed model showed that the availability of 
the EOL care bonus (coefficient 3.1, 95% confidence 

interval [CI] 0.67-5.51, p = 0.012) and the years of 
usage of the EOL care bonus (each coefficient in Table 
2, p < 0.001) were significant factors associated with 
increasing numbers of residents dying in nursing homes 
(Table 2). During the years of usage of the bonus, the 
coefficients increased yearly for 6 years from the onset 
of usage of the bonus (Table 2). 
 In the fixed-effect factors, apart from EOL care 
bonus availability and years of usage, presence of an 
adjacent affiliated hospital (coefficient 3.2, 95% CI 
0.12-6.26, p < 0.001), full-time physician support for 
emergency care during off-time (coefficient 5.4, 95% 
CI 2.76-8.05, p < 0.001), and EOL care conferences 
(coefficient 2.0, 95% CI 1.00-3.01, p < 0.001) were 
significant factors associated with increasing numbers 
of residents dying in nursing homes (Table 2).

4. Discussion

4.1. Summary and interpretation of the findings

In the results of the trends in Figure 1, the number of 
residents receiving EOL care in nursing homes had 
progressively increased after the initiation of the EOL 
care bonus. However, because one-third of the nursing 
homes in the area were established recently, as described 
in Table 1, this might have affected the increase in the 
number of residents receiving EOL care in nursing 
homes. Additionally, the results of the ratio of death place 
of nursing home residents suggests that provision of EOL 

Table 2. Results of multi-level mixed-effects linear regression

Items

Time
Outline of facility
     Year established before 2006
     Unit care
Region of facility
     Elderly population rate >75th quartile 
     Number of hospital beds per 10 million population >75th quartile 
     Adjacent to affiliated hospital
Staffing
     Full time physician on site
     Full time physician support for emergency care during off-time
EOL care
     Basic policy of providing EOL care in nursing home
     Availability of EOL care bonus 
     Years of usage of EOL care bonus (year)
          0
          1
          2
          3
          4
          5
          6
          7
          8
          9
     Conference for end-of-life care
     Nurses' experience of EOL care ≥5 times
     Caregivers' experience of EOL care ≥5 times

Coefficient

  2.4
- 0.5

  0.6
  1.2
  3.2

  0.2
  5.4

  0.2
  3.1

- 0.5
  0.9
  1.4
  2.0
  3.5
  4.6
  3.4
  5.9
  3.0
  2.0
  1.9
  0.1

  95 % CI

(- 0.50-5.38)
(- 3.12-2.12)

(- 1.17-2.44)
(- 0.79-3.28)
(0.12-6.26)

(- 3.71-4.08)
(2.76-8.05)

(- 1.29-1.77)
(0.67-5.51)

(- 2.93-1.88)
(- 1.67-3.38)
(- 1.15-3.93)
(- 0.58-4.67)
(0.84-6.19)
(1.80-7.34)
(0.42-6.34)
(2.74-9.00)
(- 0.24-6.27)
(1.00-3.01)
(- 0.58-4.34)
(- 2.43-2.70)

The mixed-effects model analysis included all the factors except for EOL bonus criteria in Table 1. EOL: end-of-life.

p value

0.104

0.103
0.705

0.225
0.386
0.042*

0.926
< 0.001*

0.76
0.012*
<  0.001*

< 0.001*
0.128
0.075

Figure 2. Ratio of number of deaths in nursing homes and 
hospitals after the initiation of the end-of-life care bonus. 
This figure presents the trends for the facilities that reported 
both the numbers of residents dying in nursing homes and in 
hospitals. The ratio of the residents dying in nursing homes 
increased and showed an inversion phenomenon compared 
with those dying in hospitals.
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care in nursing homes progressively increased compared 
to those transferred and deaths in a hospital from 2004 to 
2014 (Figure 2). Both results of trends showed that not 
only did the numbers increase, but the ratio of residents 
receiving EOL care in nursing homes also increased after 
the initiation of the EOL care bonus.
 The results of the linear mixed model showed that 
both the availability of the EOL care bonus and the 
number of years the EOL care bonus had been used were 
significant factors associated with increasing numbers 
of residents receiving EOL care in nursing homes. Over 
the 6-year period that the EOL care bonus was used, 
numbers of residents receiving EOL care in nursing 
homes experienced a consecutive year-on-year increase. 
In addition, EOL care conferences, physician support for 
emergency care during off-time, and the presence of an 
adjacent affiliated hospital were also significant factors 
associated with numbers of residents receiving EOL 
care in nursing homes.
 Therefore, our analysis revealed that the EOL 
care bonus has the potential to increase the number of 
residents receiving EOL care in nursing homes over 
several years. EOL care conferences, physician support 
for emergency care during off-time, and the presence 
of an adjacent affiliated hospital may also increase the 
number of residents receiving EOL care in nursing 
homes. 

4.2. Comparison with other studies

Due to the cooperation of the local government's 
directors, the questionnaire response rate (62.7%) was 
higher than what would be expected, compared with a 
general survey study; thus, the study has high internal 
validity. In addition, this prefecture was the region with 
the most rapid increase in the elderly population rate 
(20), and with the lowest number of hospital beds in 
Japan (24). Therefore, the role of nursing homes in the 
region is important for EOL care in frail elderly people. 
Furthermore, the results can help provide comprehensive 
EOL care in regions with rapidly aging populations. 
 In the present study, only the presence of an 
adjacent affiliated hospital was consistent with the 
findings of previous studies (15,16,25,26). These 
studies showed that facility determinants of dying in 
nursing homes were the existence of a basic policy for 
EOL care, a physician based in a home care supporting 
clinic, location in a rural region, being adjacent to an 
affiliated hospital, being government-owned, location 
in regions with more nursing home beds, and location 
in regions with fewer hospital beds. However, EOL care 
in nursing homes was not associated with other factors 
in multi-levels analysis (Table 2) or in crude models 
(data not shown). Our study analyzed facility factors 
associated with the number of EOL care residents in 
their facilities. Thus, the study design did not assess 
resident factors known to be associated with EOL 

care in nursing homes, including having an end-stage 
disease, not having pneumonia as the cause of death, 
the process of decision-making in their EOL (defined as 
"advance care planning") among residents or the family, 
ethnicity, race, lower activities of daily living, lower 
cognitive status, older age, and full-time physician 
support (15,24,27-30). To the best of our knowledge, 
there have been no original articles about the EOL care 
bonus by a national government. Therefore, this study 
was the first multi-level analysis using a linear mixed 
model about the effects of an EOL care bonus by a 
national government. 

4.3. Possible reasons related to EOL care in nursing 
homes by the EOL care bonus 

According to us, the reason for increasing numbers 
of residents receiving EOL care in nursing homes 
was reflected by the two roles of the EOL care 
bonus: financial incentive and framework for quality 
preservation. The financial incentive by government 
might be attractive for nursing home managers. We 
speculated that assuring the framework for quality 
preservation of EOL care due to eligibility criteria of 
the bonus might make the implementation of EOL care 
in nursing homes easier, which could not have been 
achieved before the availability of the EOL care bonus.
 The eligibility criteria for the bonus include the 
process of decision-making during EOL, defined as 
advance care planning (ACP), as one of the factors 
preserving the quality of EOL care in nursing homes. 
Since most elderly people who require a discussion about 
their EOL care have insufficient ability to make decisions 
(31), ACP is important (32-36). In nursing home settings, 
it is also effective in fulfilling residents' wishes for their 
EOL care and avoiding undesired medical treatment 
(11,37); however, ACP had been not widespread among 
nursing homes in developed countries including Japan 
(11,38,39). Therefore, we speculate that assuring the 
framework for quality preservation, including ACP, by 
the bonus might contribute to increasing the number of 
residents receiving EOL care in nursing homes. 
 
4.4. Areas for future research

Based on the present study, we propose three future 
research areas. First, it is valuable to clarify the two 
roles of the EOL care bonus, i.e., financial incentive 
and framework for quality preservation including ACP, 
as having an effect on EOL care in nursing homes, as 
speculated above. Second, if the quality preservation by 
the bonus will contribute to increasing the number of 
residents receiving EOL care in nursing homes, a study 
is needed to assess the outcomes regarding satisfaction 
of the resident or their families with the EOL care 
bonus. Third, we propose other nationwide prospective 
studies demonstrate how an EOL care bonus contributes 
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to reducing undesired transfers to hospitals and a 
widespread framework of quality preservation for 
EOL care including ACP. EOL care bonuses provided 
by national governments might improve care and 
reduce unnecessary complications and expenditures on 
preventable hospitalizations of nursing home residents 
in other developed countries.

4.5. Limitations of the study

The present study has several limitations. First, due to the 
nature of a longitudinal study using a questionnaire, there 
was a considerable amount of missing data, especially 
in the fiscal years predating the earliest years. Second, 
nursing homes that were assertive about providing EOL 
care in their facilities might have been more likely to 
respond to our questionnaires, which may have resulted 
in socially desirable responses, meaning that there 
may have been a bias in which facilities consented to 
participate. Third, the present study was undertaken in 
one prefecture only, and there may have been a bias 
in the selection of facilities. Fourth, the results of the 
study cannot explain the causal relationships due to the 
retrospective design. Therefore, prospective studies in 
other developed countries are needed.

5. Conclusions

Our analysis revealed that EOL care bonus has the 
potential to increase the number of residents receiving 
EOL care in nursing homes over several years. Owing 
to the increasing number, the EOL care bonus might 
improve the quality of EOL care in nursing homes, 
due to eligibility criteria. As a result, an EOL care 
bonus might promote quantity and quality of EOL 
care in nursing homes in an aging society. In addition, 
EOL care conferences, full-time physician support for 
emergent care during off-time, and being adjacent to an 
affiliated hospital may also contribute to EOL care in 
nursing homes.
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