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Abstract

Aim: To evaluate the costs associated with healthcare and long-
term care during the last 24 months before death according to major 
disease groups.
Methods: Individual data regarding healthcare and long-term 
care costs according to public insurance schemes during the last 
24 months before death among all decedents older than 75 years 
reported in a city in Japan between April 1, 2010 and March 31, 
2014 were identified; the data for nine major diseases were then 
analyzed.
Results: For the 2149 decedents studied, the average healthcare 
costs per capita in the last 24 months of life for moderately-old (75 
to 84 years) and extremely-old (85 years and older) decedents was 
4,135,467 JPY and 2,493,001 JPY, respectively, while the average 
long-term care costs per capita for 24 months was 1,300,710 JPY 
and 2,723,239 JPY, respectively. The total costs (healthcare and 
long-term care combined) ranged from 9,169,547 JPY for chronic 
kidney disease to 5,023,762 JPY for ischemic heart disease. In all 
the diseases studied, the moderately-old decedents incurred higher 
healthcare costs while the extremely-old decedents incurred higher 
long-term care costs. However, for the care costs of chronic lower 
respiratory diseases, this pattern was not observed.
Conclusion: A shift in expenditure from healthcare to long-term 
care as the decedents’ age increased was observed in major dis-
eases, with some exceptions.
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Introduction

People incur healthcare and/or long-term care costs at 
the end of life and our society bears the expenses. An un-
derstanding of the costs incurred at the end of life both in 
healthcare and long-term care is imperative because they 
are utilized interchangeably or simultaneously depending 
on the elderly individuals’ situation. However, compiling 
such information is a challenging task because healthcare 
and long-term care services are covered by two independent 
insurance schemes, health insurance and long-term care in-
surance. Prior studies on the costs of end-of-life care have 
mostly focused on healthcare or long-term care separately1, 2) 
or have only considered the patterns of costs for a single 
disease at a time3–5).

Decisions on the choices and combinations of care at the 
end-of-life are generally made according to the applicability 
of medical care for recovery, and social and economic needs 
and preferences for home care and institutional care. The 
applicability of medical interventions for elderly patients 
generally declines according to age6, 7) and several aspects 
of end-of-life care appear to be associated with age8), al-
though there are variations regardless of age. What is absent 
from the literature is a clear discussion of how healthcare 
and long-term care costs at the end of life are influenced by 
age and disease.

In the backdrop of a rapidly aging demographic with 
comprehensive yet individualized needs, we evaluated 
the patterns of both healthcare and long-term care costs 
incurred in the last 24 months of life through a complete 
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enumeration of decedents in a study area. We compared 
the healthcare and long-term care costs between those who 
were moderately-old (75 to 84 years) and extremely-old (85 
years and above) at the time of death, for decedents of all 
causes as well as according to major disease categories. The 
aim of this study was to evaluate the costs associated with 
healthcare and long-term care during the last 24 months be-
fore death according to major disease groups.

Methods

Study design and subjects
A retrospective cohort study was conducted to exam-

ine the costs of healthcare and long-term care in the last 24 
months before death using insurance data of city A. City A 
is located in a suburban area of Shizuoka prefecture with a 
population of about 88,000 in 2015. The proportion of the el-
derly who were 75 years or older and 85 years or older in the 
city was 10.2% and 3.3%, which were slightly lower than the 
nationwide proportion of 12.8% and 3.9%, respectively9, 10).

Eligible samples were those who died between April 1, 
2010 and March 31, 2014 at the age of 75 years old or above 
in city A. All the samples in this age group were enrolled 
in the latter-stage elderly health insurance program, which 
covers all individuals aged 75 years and older and long-term 
care insurance program, which covers all individuals aged 
65 years and older. An anonymous list of decedents merged 
with latter-stage elderly health insurance records for 24 
months prior to individual’s death and long-term care insur-
ance records for 24 months prior to individual’s death was 
used in this study. This allowed the analysis of expenditure 
of both healthcare and long-term care by individuals in the 
last 24 months of life.

Variables
Demographic variables: The age at the time of death and 

gender were compiled for the analysis. The subjects were 
divided into two age groups: moderately-old (75 to 84 years) 
and extremely-old (85 years and above) according to the age 
at the time of death.

Disease categories: Disease names on health insurance 
claims were categorized according to the codes of the In-
ternational Classification of Diseases, Tenth Revision (ICD-
10). Nine major disease categories were selected for the 
present analysis, based on the major causes of death of the 
Japanese population (malignant neoplasms, ischemic heart 
disease, cerebrovascular disease, pneumonia, chronic lower 
respiratory diseases, and chronic kidney disease) and dis-
eases with an increasing prevalence in recent years (diabe-
tes, dementia, mental disorders) 11). When different disease 
names were reported for one individual in monthly insur-

ance claims, all disease names were filed individually.
Healthcare variables: Monthly inpatient healthcare cost 

(cHi), monthly outpatient healthcare cost (cHo), monthly days 
of hospitalization (di), and monthly days of outpatient care 
(do) for individual subjects for each month from 24 months 
prior to death to the month of death were compiled.

The cHi covers medical procedures for diagnosis, treat-
ment, and rehabilitation; regular hospital beds; consultations 
and services by health professionals during hospitalization; 
and hospital meals. The cHo covers medical procedures for 
diagnosis, treatment, and rehabilitation; consultations and 
services by health professionals at outpatient or home visits 
settings; prescriptions; and prescribed medicines.

For the calculation of cHi and cHo, claim points denoted in 
individual health insurance claims were used and one claim 
point was converted to 10 Japanese Yen, according to the 
regular conversion rate. This conversion reflects a total of 
the cost reimbursed from the insurer and the cost payed by 
the insured (co-payment), according to the regular payment 
scheme.

To estimate the total inpatient healthcare cost (CHi), total 
outpatient healthcare cost (CHo), and total days of hospital-
ization (Di) for 24 months, the month of death was desig-
nated as month 0, and the sum of each outcome variable 
(i.e., CHi = ΣcHi, CHo = ΣcHo, and Di = Σdi) from month 0 
to month 24 was calculated for each individual. Total cost 
for healthcare (CH) was defined as a sum of (CHi) and (CHo). 
Inpatient and outpatient healthcare cost per treatment dates 
(CHi/Di) and (CHo/Do) were calculated according to the follow-
ing equations: (CHi/Di) = (CHi) / (Di) for inpatient healthcare 
cost per treatment date and (CHo/Do) = (CHo) / (Do) for outpa-
tient healthcare cost per treatment date.

Long-term care variables: Monthly institutional long-
term care cost (cLi) and monthly home-based long-term care 
cost (cLh) for individual subjects for each month from 24 
months prior to death to the month of death were compiled.

The (cLi) covers care of the elderly at institutions includ-
ing nursing homes, long-term care facilities, and commu-
nity daily long-term care homes for dementia patients, upon 
nursing care certification. The (cLh) covers care services for 
the elderly residing in their home upon nursing care certifi-
cation with or without families, including help in daily ac-
tivities by home-visit caregivers, nursing care by home-visit 
nurses, rehabilitation and care services at day care centers, 
and short overnight stay services.

For the calculation of (cLi) and (cLh), claim units denoted 
in individual long-term care insurance claims were used and 
one claim unit was converted to 10 Japanese Yen, accord-
ing to the regular conversion rate. This conversion reflects 
a total of the cost reimbursed from the insurer and the cost 
payed by the insured (co-payment), according to the regular 
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payment scheme.
To estimate the total institutional long-term care cost 

(CLi) and total home-based long-term care cost (CLh) for 24 
months, the month of death was designated as month 0, and 
the sum of each of cost variable, from month 0 to month 24 
was calculated for each individual (i.e., CLi = ΣcLi and CLh = 
ΣcLh). Total cost for long-term care (CL) was defined as a sum 
of (CLi) and (CLh).

Total combined care cost variables: Total combined cost 
during the last 24 months of life (CH+L) was defined as a sum 
of (CH) and (CL).

Analysis
Mean and standard deviation of age, proportion of fe-

male decedents, and summary statistics of (CH+L), (CH), 
and (CL) among all decedents, and decedents reported with 
specific major disease were calculated. Mean, standard de-
viation, median, Q1, and Q3 among all decedents and those 
categorized in specified disease categories were calculated. 
In the case of reports of multiple disease categories, the sub-
jects were counted in all reported disease categories.

According to a hypothesis that healthcare cost and long-
term care cost during the last 24 months of life are different 
according to the age at death, the average of (CH+L), (CH), (CL), 
(CHi), (CHo), (CLi), and (CLh) for moderately-old and extreme-
ly-old decedents were calculated separately, and compared. 
The analysis was made for all decedents aged 75 years and 
over and those with each of the 9 major disease categories. 
The average cost for disease category X was calculated as 
the sum of the specified costs of all decedents with a diag-
nosis of X divided by the total number of decedents with a 
diagnosis of X. The results of (CH) and (CL) were presented 
in a chart and the other results were presented in Table 2. 
Comparisons of the costs for moderately-old and extremely-
old decedents were made for total combined cost (CH+L) and 
subcategories of healthcare costs (CHi) and (CHo) and long-
term care costs (CLi) and (CLh). The analysis was made for all 
decedents aged 75 years and over and those with each of the 
9 major disease categories.

Additionally, comparisons of days spent for treatment 
and costs per treatment day for moderately-old and extreme-
ly-old decedents were made by age and disease categories. 
To describe patterns of comorbidities, number of decedents 
was counted by disease categories with or without comor-
bidities. Cost statistics with or without comorbidities were 
calculated with each of the major disease categories.

The distribution of the costs, number of days for health-
care, and cost per day were positively skewed with a long 
right tail; therefore, the Wilcoxon rank-sum test was used 
to determine the differences in the costs, number of days for 
healthcare, and cost per day between the two age groups, 

with statistical significance set at p < 0.05. SPSS (version 
22.0, Armonk, NY: IBM Corp) was used for all the analyses.

Results

Cohort characteristics and healthcare and long-term care 
cost by disease categories

Table 1 shows the characteristics of cohorts in the study 
and healthcare and long-term care cost at the end of life. 
Data included 2149 decedents from April 1, 2010 to March 
31, 2014, who were aged 75 years or older. Of these, the 
number of decedents with at least one of the selected 9 ma-
jor diseases was 1711. The mean age of decedents aged 75 
years or older was 86.5 years, and 52.6% were female. For 
all the subjects studied, the total cost per capita in the last 
24 months before death was 5,307,531 JPY. Disease-wise, 
the average total costs for all decedent ages ranged from 
9,169,547 JPY for chronic kidney disease to 5,023,762 JPY 
for ischemic heart disease. Mean, median, Q1, and Q3 statis-
tics indicated skewed distribution of total cost, total health-
care cost, and total long-term care cost among all decedents 
and those categorized in specified disease categories.

Healthcare and long-term care cost by age and disease cat-
egories

Figure 1 compares the costs of healthcare and long-term 
care in the last 24 months of life between the moderately-
old and extremely-old decedents. In all the diseases stud-
ied, healthcare costs decreased and long-term care costs 
increases as decedents become older. As exceptions, there 
were no significant differences between the two age groups 
in the healthcare and long-term care costs for mental disor-
ders and in the healthcare costs for chronic lower respiratory 
diseases.

Table 2 shows the costs of inpatient and outpatient 
healthcare, institutional long-term care, home-based long-
term care, and total costs in the last 24 months of life by age 
and disease. There were significant differences in the total 
costs between the moderately-old and extremely-old dece-
dents for malignant neoplasms, dementia, pneumonia, and 
chronic lower respiratory diseases.

For most diseases, the moderately-old decedents in-
curred significantly higher inpatient and outpatient health-
care costs than did the extremely-old decedents. In contrast, 
the extremely-old decedents incurred significantly higher 
institutional long-term care costs and home-based long-term 
care costs than the moderately-old decedents did. However, 
there were no differences in the healthcare costs between the 
two age groups with chronic lower respiratory diseases, and 
no differences in the long-term care costs between the two 
age groups with mental disorders.
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For both inpatient and outpatient healthcare, the num-
ber of days of care and cost per day in the last 24 months 
of life were significantly higher among moderately-old than 
extremely-old decedents of all disease categories (Supple-
mentary Table 1: online only). Similar patterns with total 
inpatient cost by disease categories were observed for the 
number of inpatient healthcare days except for ischemic 
heart disease. The moderately-old decedents incurred high-
er inpatient cost per day for malignant neoplasms, ischemic 
heart disease, and chronic lower respiratory diseases than 
did the extremely-old decedents (Supplementary Table 1).

Proportions of decedents of each disease categories re-
ported without other major disease ranged from 16.7% (dia-
betes) to 41.0% (dementia) (Supplementary Table 2: online 
only). Comorbidities with malignant neoplasms, ischemic 
heart disease, or cerebrovascular disease were frequently 
reported (Supplementary Table 2).

Cost statistics varied among those with and without co-
morbidities (Supplementary Table 3: online only). Health-
care cost of decedents having two or more diagnoses was 

generally higher than that of those without comorbidities. 
Exceptions were for mental disorders, chronic lower respi-
ratory diseases, and chronic kidney disease (Supplementary 
Table 3).

Discussion

In our knowledge, this is the first study that analyzes the 
costs of end-of-life care through a complete enumeration of 
healthcare and long-term care data from a population-based 
sample according to major diseases. Our results showed 
that for most diseases, moderately-old decedents incurred 
more costs for healthcare, while extremely-old decedents 
incurred more costs for long-term care. As the age at death 
increases, there is an overall shift in spending from health-
care to long-term care.

A different pattern was seen for chronic lower respira-
tory diseases, where the healthcare costs of extremely-old 
decedents did not decrease compared to that of moderately-
old decedents. This disease category includes diseases of 

Table 1	 Number of decedents, age, female proportion, and cost statistics by disease categories; 75 years and older; April 1, 2010-March 31, 2014

Major Disease Categories (ICD-10) N
Age

Female 
propor-

tion

Cost of care (Thousand JPY)

Total cost (CH+L) Healthcare cost (CH) Long-term care cost (CL)

Mean  
(SD)

(%)
Mean 
(SD)

Median 
 (Q1; Q3)

Mean 
(SD)

Median  
(Q1; Q3)

Mean 
(SD)

Median  
(Q1; Q3)

All 2149 86.5 
(5.3)

52.6 5,308 
(3,649)

5,053 
(2,452; 7,370)

3,175 
(3,528)

2,041 
(781; 4,210)

2,133 
(2,560)

789 
(0; 4,057)

Malignant Neoplasms* (C16, C18-19, 
C22, C34, C50, C53-54, C81-86)

534 83.3 
(5.3)

32.8 5,185 
(3,537)

4,572  
(2,628; 6,968)

4,345 
(3,359)

3,555 
(1,969; 5,846)

840 
(1,599)

30 
(0; 810)

Diabetes* (E10-14) 233 84.9 
(5.9)

48.1 5,528 
(3,227)

5,187 
(3,000; 7,544)

3,763 
(3,027)

3,083 
(1,607; 4,853)

1,765 
(2,146)

781 
(0; 3,146)

Dementia* (F00-01) 222 87.4 
(5.9)

59.0 5,960 
(2,931)

6,459 
(3,987; 7,580)

2,851 
(2,949)

1,940 
(856; 3,794)

3,109 
(2,564)

2,905 
(587; 5,648)

Mental Disorders* (F20, F32) 89 86.0 
(5.7)

59.6 5,835 
(3,045)

6,373 
(3,563; 7,707)

3,579 
(3,057)

2,764  
(1,245; 5,286)

2,257 
(2,216)

1,673 
(68; 4,213)

Ischemic Heart Disease* (I20-25) 625 86.5 
(6.3)

49.0 5,024 
(3,645)

4,330 
(2,182; 7,117)

3,441 
(3,440)

2,316 
(1,136; 4,323) 

1,583 
(2,047)

560 
(0; 2,663)

Cerebrovascular Disease* (I60-63) 565 86.3 
(6.3)

50.8 6,243 
(3,401)

6,527 
(3,555; 8,374)

3,675 
(3,474)

2,569 
(1,113; 4,955)

2,569 
(2,601)

1,776 
(23; 4,627)

Pneumonia* (J12-18) 321 86.5 
(6.3)

42.4 5,699 
(3,502)

5,378 
(3,163; 7,706)

3,604 
(3,145)

2,838 
(1,587; 4,711)

2,095 
(2,186)

1,254 
(31; 3,992)

Chronic Lower Respiratory Diseas-
es* (J40-45)

169 85.1 
(6.0)

33.1 5,089 
(3,220)

4,368 
(2,636; 6,818)

3,719 
(2,941)

3,180 
(1,597; 4,893)

1,371 
(1,868)

516 
(0; 2,309)

Chronic Kidney Disease* (N17-19) 84 84.4 
(5.9)

40.5 9,170 
(6,217)

7,565 
(4,078; 13,477)

8,011 
(6,339)

6,541 
(2,533; 12,171)

1,159 
(1,604)

306 
(0; 1,534)

Decedents with at least one of the 
above major disease categories 

1711 86.1 
(6.4)

48.9 5,449 
(3,612)

5,053 
(2,670; 7,516)

3,556 
(3,507)

2,483 
(1,146; 4,630)

1,893 
(2,378)

642 
(0; 3,450)

*One subject can be included in multiple disease categories.
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the lower respiratory tract characterized by obstructive air 
flow limitation, one of the most common being chronic ob-
structive pulmonary disease (COPD), where patients in ad-
vanced stages require long-term oxygen therapy for the re-
lief of symptoms such as dyspnea. One possible explanation 
for this finding is that in Japan, elderly patients requiring 
long-term care with this disease have difficulties in finding 
an institution where long-term oxygen use is permitted12). 
Long-term care institutions are operated by a limited num-
ber of medical personnel who are able to respond to medical 
emergencies pertaining to oxygen use or assist in changing 
oxygen tanks in the night and weekends13). Furthermore, be-
cause long-term oxygen therapy is a medical service covered 
by health insurance, patients on long-term oxygen therapy 
require monthly checkups at designated medical facilities. 
This is a difficult requirement for patients in long-term care 
institutions to fulfill because of the added medical fees that 
would be required by the institution to pay, which will not 
be reimbursed under long-term care insurance. In this case, 
an extremely-old COPD patient who requires long-term ox-

ygen therapy and assistance in activities of daily life would 
need to receive care under health insurance.

For total cost, malignant neoplasms, dementia, pneumo-
nia, and chronic lower respiratory diseases had significant 
differences between the two age groups. For malignant neo-
plasms, the total costs of the moderately-old decedents were 
significantly higher than that of the extremely-old decedents. 
The long-term care cost of the extremely-old decedents was 
higher than that of the moderately-old decedents, but was 
the lowest in all diseases studied in the same age group. One 
possible explanation is that the total cost for extremely-old 
decedents was the lowest in all diseases studied, and that 
there is a significant difference between the total cost of the 
moderately-old and extremely-old decedents in this disease 
group. Because of the nature of this disease, which involves 
a rapid decline in health status, and because the certification 
process for long-term care eligibility requires, on average, 
over a month to complete14), those waiting to be certified in 
the last stages of malignancies may have to depend on ser-
vices provided under health insurance instead of long-term 

Figure 1	 Comparison of healthcare and long-term care costs in the last 24 months of life between decedents aged 75–84 years and 85 years or older. 
The statistical difference in healthcare costs/long-term care costs between decedents aged 75–84 years and 85 years or older: * p < 0.05, 
** p < 0.01, *** p < 0.001.
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care insurance15).
For the total cost of dementia, the extremely-old dece-

dents incurred significantly higher cost than did the mod-
erately-old decedents. The extremely-old decedents with 
dementia incurred the highest cost for institutional long-
term care in all the diseases studied, which may explain the 
highest total cost of this age group. An analysis of Medicare 
costs for patients with dementia in the last five years of life 
in the United States found that the average total costs as well 
as the out-of-pocket costs per decedent with dementia was 
greater than that of those with heart disease or cancer, with 
the main determinant of these costs being nursing home and 

implicit costs of informal care16). Another study calculated 
the annual cost for dementia care purchased in the market 
place to be similar to direct healthcare expenditures for 
heart disease and significantly higher than that for cancer, 
with nursing home and home care (formal and informal) 
representing 75–84% of attributable costs17).

The results of longer days of care and higher cost per day 
among the moderately-old than extremely-old decedents 
supported their higher total healthcare cost in the last 24 
months of life. Contribution of longer days of inpatient care 
or higher cost per day varied according to disease catego-
ries. For ischemic heart disease, inpatient days were rela-

Table 2	 Costs of healthcare (inpatient, outpatient) and long-term care (institution, home care) in the last 24 months of life by age and disease cat-
egories (ICD-10)

N
Total Cost (CH+L) 

Mean (SD) in 
Thousand JPY

Healthcare cost Mean (SD)  
in Thousand JPY

Long-term care cost Mean (SD) 
 in Thousand JPY

Inpatient 
(CHi)

Outpatient 
(CHo)

Institution 
(CLi)

Home care 
(CLh)

All decedents ≥ 75 years
≤ 84 years 892 5,436 (4,178) 2,844 (3,439) 1,291 (2,072) 739 (1,947) 562 (1,100)
≥ 85 years 1257 5,216 (3,221) 1,751 (2,638)*** 742 (1,103)*** 1,844 (2,798)*** 879 (1,379)***

Malignant Neoplasms (C16, C18-19, C22, 
C34, C50, C53-54, C81-86)

≤ 84 years 323 5,567 (3,724) 3,371 (2,817) 1,623 (2,214) 186 (870) 387 (907)
≥ 85 years 211 4,599 (3,149)** 2,194 (2,369)*** 1,156 (1,247)*** 630 (1,729)*** 619 (1,115)**

Diabetes (E10-14)
≤ 84 years 119 5,844 (3,511) 3,220 (3,230) 1,230 (802) 539 (1,477) 854 (1,244)
≥ 85 years 114 5,198 (2,880) 2,104 (2,237)** 941 (771)*** 1,341 (2,428)* 811 (1,204)*

Dementia (F00-01)
≤ 84 years 76 5,262 (3,447) 2,515 (3,152) 834 (790) 1,218 (2,281) 694 (1,065)
≥ 85 years 146 6,324 (2,561)** 1,984 (2,795)* 608 (503)* 2,779 (2,815)*** 953 (1,369)***

Mental Disorder (F20, F32)
≤ 84 years 38 5,870 (3,562) 2,591 (3,091) 1,370 (2,000) 1,122 (2,060) 785 (1,104)
≥ 85 years 51 5,809 (2,633) 2,559 (2,651) 734 (675)* 1,367 (2,122) 1,150 (1,337)

Ischemic Heart Disease (I20-25)
≤ 84 years 262 5,139 (4,104) 2,610 (3,245) 1,538 (2,093) 406 (1,398) 586 (1,044)
≥ 85 years 363 4,940 (3,277) 2,003 (2,520)** 927 (1,272)*** 952 (1,970)*** 1,057 (1,439)***

Cerebrovascular Disease (I60-63)
≤ 84 years 246 6,490 (3,671) 3,472 (3,512) 1,155 (1,585) 968 (2,047) 895 (1,344)
≥ 85 years 319 6,053 (3,170) 2,301 (3,100)*** 639 (575)*** 2,160 (2,933)*** 953 (1,412)***

Pneumonia (J12-18)
≤ 84 years 135 6,312 (4,195) 3,399 (2,978) 1,266 (2,410) 875 (1,980) 773 (1,222)
≥ 85 years 186 5,255 (2,827)* 2,088 (1,977)*** 747 (546)*** 1,164 (2,028) 1,257 (1,541)***

Chronic Lower Respiratory Diseases (J40-45)
≤ 84 years 90 4,653 (3,050) 2,249 (2,312) 1,511 (1,489) 311 (1,258) 582 (1,008)
≥ 85 years 79 5,586 (3,353)* 2,461 (3,155) 1,210 (951) 776 (1,718)* 1,139 (1,435)**

Chronic Kidney Disease (N17-19)
≤ 84 years 48 10,256 (7,215) 5,405 (6,017) 4,169 (4,343) 128 (745) 555 (901)
≥ 85 years 36 7,720 (4,441) 3,824 (3,421) 2,102 (2,799)** 648 (1,585) 1,146 (1,474)**

Differences in cost were calculated between the age groups ≤ 84 years and ≥ 85 years using the Wilcoxon rank-sum test: * p < 0.05; ** p < 0.01; 
*** p <0.001.
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tively shorter and similar for both age categories but cost 
per day was higher for the moderately-old decedents. For 
chronic lower respiratory diseases, the extremely-old dece-
dents stayed longer but incurred lower cost per day. Reasons 
behind high or low healthcare cost, either relating to lon-
ger days needed for treatment or higher cost spent per day, 
should be understood by disease categories.

Care during the final years of life can take different 
courses according to the different health conditions in-
volved, as well as individual needs and preferences. For ex-
ample, studies have indicated differing preferences among 
the general population between hospital and home-based 
care for terminal cancer or heart disease or for choosing to 
initiate or forgo gastric tube feeding for those with dyspha-
gia, which is commonly seen in patients with dementia or 
cerebrovascular disease18). As diseases at the end of life be-
come diverse, it is useful to understand the costs incurred 
for different diseases at this stage of life.

The need for the coordinated and comprehensive provi-
sion of health and long-term care is addressed for the care 
of the elderly in recent years. The “community-based inte-
grated care system” recommended in Japan emphasizes the 
provision of comprehensively coordinated services, from 
acute medical care to long-term care at home or institutions 
in one’s residential community19). Although the choice of 
healthcare or long-term care services depends on needs of 
healthcare or long-term care services, availabilities of re-
sources and financial acceptability that are subject to the 
health insurance and long-term care insurance policies, and 
personal preferences, it is worth noting that the general shift 
from healthcare to long-term care services was observed in 
later life. Our study showed that the use of healthcare and 
long-term care services generally differ according to age. 
Future needs of required services for healthcare and long-
term care at different time points should be discussed by 
taking account of disease patterns and age of the elderly 
based on population estimates. Population-based needs of 
shifting from healthcare to long-term care according to the 
population ages should be reflected in regional healthcare 
and long-term care plans. Plans for healthcare and long-term 
care should be discussed simultaneously and regional-based 
seamless plan for healthcare and long-term care for elderly 
are needed.

Our study has several limitations. First, data from health 
insurance claims only provided disease names for dece-
dents; clinical information such as disease severity or func-
tional status as well as information about quality of services 
were not available.

Second, we used the “principal diagnosis” indicated on 
the health insurance claims for the calculation of cost by 
disease group. Since 2002, medical facilities are required 

to indicate a principal diagnosis per health insurance claim, 
which is decided by the treating physician as the most ap-
propriate as per medical standards20). However, there is a 
possibility that the principal diagnosis is not indicated on 
the claims and decided arbitrarily by the insurance coders 
or designated automatically as the first disease name out of 
a list of all diseases on the insurance claim21, 22). Because 
our study took information of diagnosis in all 24 months 
before death, information bias to represent diseases suffered 
by individual deceased persons could have been minimized. 
Taking the reported principal diagnosis of the 24-month 
period into analysis, the data showed that a high propor-
tion of comorbidities and cost statistics varied among those 
with or without comorbidities. Despite these limitations, we 
observed that the cost in the last 24 months varied accord-
ing to the major diseases treated in that period. Consider-
ing the high proportion of comorbidity, particularly among 
older adults, application of a methodology to use all disease 
names relating to treatment or cohort analysis are recom-
mended in future studies.

Third, this study analyzed data from a city. The results 
may have been influenced by the availability of healthcare 
and long-term care services in this particular city and its 
surrounding areas. Analysis of the data from other areas and 
the influence of service availabilities based on data from 
multiple areas will help generalize the conclusions widely.

Conclusion

Among decedents older than 75 years who died between 
2010 and 2014 in a city in Japan, the total costs (healthcare 
and long-term care combined) per capita was the highest for 
decedents with chronic kidney disease and lowest for dece-
dents with ischemic heart disease. Across major diseases, a 
general shift in expenditure from healthcare to long-term 
care was observed as the age at death increased. However, 
an exception was seen for chronic lower respiratory diseas-
es, where extremely-old decedents aged 85 years and older 
incurred higher costs and more days of inpatient care than 
did moderately-old decedents aged 75 to 84 years.

Conflict of Interest: The authors declare no conflicts of 
interest.

Acknowledgments

We appreciate Fukuroi city for enabling us to use their 
data and for their cooperation. The study was supported by 
Grants-in-Aid for Scientific Research, Japan Society for 
Promotion Science, 23590780 and 26460827.



47

References

	 1.	 Jakobsson E, Bergh I, Ohlén J, et al. Utilization of health-care 
services at the end-of-life. Health Policy 2007; 82: 276–287. 
[Medline]  [CrossRef]

	 2.	 Olivares-Tirado P, Tamiya N, Kashiwagi M, et al. Predictors 
of the highest long-term care expenditures in Japan. BMC 
Health Serv Res 2011; 11: 103. [Medline]  [CrossRef]

	 3.	 Hollingworth W, Biswas M, Maishman RL, et al. The health-
care costs of heart failure during the last five years of life: A 
retrospective cohort study. Int J Cardiol 2016; 224: 132–138. 
[Medline]  [CrossRef]

	 4.	 Faes K, De Frène V, Cohen J, et al. Resource use and health 
care costs of COPD patients at the end of life: a systematic re-
view. J Pain Symptom Manage 2016; 52: 588–599. [Medline]  
[CrossRef]

	 5.	 Bekelman JE, Halpern SD, Blankart CR, et al. International 
Consortium for End-of-Life Research (ICELR). Comparison 
of site of death, health care utilization, and hospital expendi-
tures for patients dying with cancer in 7 developed countries. 
JAMA 2016; 315: 272–283. [Medline]  [CrossRef]

	 6.	 Japan Lung Cancer Society. Evidence based guideline for the 
management of lung cancer. Kanehara Publications, Tokyo, 
2016 (in Japanese).

	 7.	 Japanese Respiratory Society. The JRS guidelines for the 
management of Pneumonia in adults. Medical Review Publi-
cations, Tokyo, 2017; 39 (in Japanese).

	 8.	 Gomes B, Calanzani N, Higginson IJ. Local preferences 
and place of death in regions within England 2010 https://
www.palliativecarescotland.org.uk/content/publications/
Local-preferences-and-place-of-death-in-regions-within-
England-2010.pdf. Accessed 28 June 2017.

	 9.	 Population and household statistics 2015. Shizuoka: Munici-
pal office of Fukuroi city, 2015. http://www.city.fukuroi.shi-
zuoka.jp/kurashi/shiseijoho/tokei/1425446959699.html. Ac-
cessed 13 March 2017 (in Japanese).

	10.	 National Census 2015. Tokyo: Ministry of Internal Affairs 
and Communications, 2016. http://www.stat.go.jp/data/koku-
sei/2015/kekka.html. Accessed 28 Feb 2017 (in Japanese).

	11.	 Vital Statistics Japan 2015. Tokyo: Statistics Bureau, Minis-
try of Health, Labour, and Welfare, Japan. 2016. http://www.

mhlw.go.jp/toukei/saikin/hw/jinkou/kakutei16/index.html. 
Accessed 28 Feb 2017 (in Japanese).

	12.	 Japan Association of Geriatric Health Services Facilities Re-
port on health care services provided in Geriatric Health Fa-
cilities. Available at: http://www.roken.or.jp/wp/wp-content/
uploads/2012/07/H28_iryoteikyo_report.pdf. Accessed Nov 
1, 2017 (in Japanese).

	13.	 Eda S, Fujimoto K, Hanaoka M, et al. Home oxygen therapy 
and community health. J Jpn Soc Resp Care Rehab 2016; 26: 
205–212 (in Japanese).

	14.	 Takeda H. Application of long-term care insurance system for 
the cases of patients with terminal cancer. Journal of Kinki 
University Toyo-oka Junior College 2012; 9: 13–22 (in Japa-
nese).

	15.	 Takeda H. A historical study on the treatment of terminal 
cancer in the long-term care insurance. Bulletin of Mimasaka 
University Junior College 2014; 59: 41–49 (in Japanese).

	16.	 Kelley AS, McGarry K, Gorges R, et al. The burden of health 
care costs for patients with dementia in the last 5 years of life. 
Ann Intern Med 2015; 163: 729–736. [Medline]  [CrossRef]

	17.	 Hurd MD, Martorell P, Delavande A, et al. Monetary costs 
of dementia in the United States. N Engl J Med 2013; 368: 
1326–1334. [Medline]  [CrossRef]

	18.	 Ministry of Health, Labor, and Welfare. Report on the sur-
vey of issues surrounding care at the end of life. Available at 
http://www.mhlw.go.jp/bunya/iryou/zaitaku/dl/h260425-01.
pdf. Accessed 8 Nov 2016 (in Japanese).

	19.	 Rule on the establishment of sustainable social welfare. Ordi-
nance of the Ministry of Health, Labor and Welfare No.125 of 
Dec.13, 2013, art. 4, para. 4 (in Japanese).

	20.	 Ministry of Health, Labor, and Welfare. Guidelines for re-
cording medical fee claims. Available at: http://www.mhlw.
go.jp/bunya/iryouhoken/iryouhoken15/dl/tuuchi3-5.pdf. Ac-
cessed Nov 3, 2017 (in Japanese).

	21.	 Tanihara S, Une H. The indication of the principal diagnosis 
in outpatient medical fee claims. Journal of Health and Wel-
fare Statistics 2008; 55: 15–20 (in Japanese).

	22.	 Tanihara S, Yamagata Z, Une H. Reliability of health insur-
ance claim statistical data based on the principal diagnosis 
method. Nippon Eiseigaku Zasshi 2008; 63: 29–35 (in Japa-
nese). [Medline]  [CrossRef]

http://www.ncbi.nlm.nih.gov/pubmed/17097757?dopt=Abstract
http://dx.doi.org/10.1016/j.healthpol.2006.10.003
http://www.ncbi.nlm.nih.gov/pubmed/21575260?dopt=Abstract
http://dx.doi.org/10.1186/1472-6963-11-103
http://www.ncbi.nlm.nih.gov/pubmed/27648982?dopt=Abstract
http://dx.doi.org/10.1016/j.ijcard.2016.09.021
http://www.ncbi.nlm.nih.gov/pubmed/27401511?dopt=Abstract
http://dx.doi.org/10.1016/j.jpainsymman.2016.04.007
http://www.ncbi.nlm.nih.gov/pubmed/26784775?dopt=Abstract
http://dx.doi.org/10.1001/jama.2015.18603
http://www.ncbi.nlm.nih.gov/pubmed/26502320?dopt=Abstract
http://dx.doi.org/10.7326/M15-0381
http://www.ncbi.nlm.nih.gov/pubmed/23550670?dopt=Abstract
http://dx.doi.org/10.1056/NEJMsa1204629
http://www.ncbi.nlm.nih.gov/pubmed/18306655?dopt=Abstract
http://dx.doi.org/10.1265/jjh.63.29

