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Japan has the largest aged population globally, and the number of older people requiring medical and long-
term care is increasing yearly.  Therefore, providing older people with appropriate medical and long-term 
care in their living setting is essential.  This study will clarify the characteristics of older patients who started 
medical and long-term care in their place of living following acute inpatient treatment, focusing on the 
differences between their homes and nursing homes.  The analysis was conducted using Japan’s 
nationwide administrative database.  We collected discharge records of patients aged 65 and older who 
received acute inpatient treatment.  Those who started medical and long-term care at home or admission a 
nursing home at the time of discharge were selected and categorized into the home group and the nursing 
home group.  Patient characteristics were shown by group, and factors determining group differences were 
estimated using univariate and multivariate logistic regression analysis.  We selected 89,705 people in the 
home group and 92,969 in the nursing home group.  The home group had a significantly higher rate of 
cancer, while the nursing home group had a significantly higher age, long-term care need level, and 
dementia.  It became clear that the home group was highly dependent on medical care, and the nursing 
home group was highly reliant on long-term care.  Furthermore, the age group of those admissions to 
nursing homes varied by sex.  These results are expected to provide basic information useful in practice for 
medical professionals, care workers, and policymakers.
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Introduction
Japan has the world’s most-aged population (Yamada 

and Arai 2020).  The percentage of people aged 65 and over 
in Japan has reached a record high of 29.1%, the highest 
rate in the world (Ministry of Internal Affairs and 
Communications 2023).

With this dramatic population aging, the number of 
older people requiring long-term care in Japan is increasing 
yearly (Ministry of Health, Labour and Welfare 2021).  
Therefore, providing appropriate medical and long-term 
care to the older is essential.  When older people start 

receiving medical and long-term care services (e.g., home 
visits by doctors, nursing care services by caregivers pro-
vided at home or nursing home, etc.) at their homes, nurs-
ing homes, or other places where they reside, it is often 
triggered by admission to and discharge from hospitals 
(Sendai City 2023).  This is because, after acute inpatient 
treatment at a hospital, the patient’s physical condition and 
the hopes of the patient and family are considered when 
deciding where to receive medical and long-term care at 
home or a nursing home.  However, the patient’s condition 
characteristics, such as attributes, disease, and long-term 
care need level, remain unknown when the patient starts 
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receiving medical and long-term care services at each living 
place.

Regarding previous studies in this research field, while 
we have seen reports on the primary diseases covered by 
home medical care (Schildmeijer et al. 2018), there are few 
reports on the characteristics of older patients when they 
begin medical and long-term care at home or in a nursing 
home.  Previous Japanese studies comparing home and 
nursing homes as the place of post-discharge recuperation 
include patients discharged after stroke and observational 
studies involving patients discharged from convalescent 
beds after acute treatment (Otori and Fukushima 2019; 
Iwasa et al. 2024).  These disease-specific and non-acute 
hospitalization studies have provided valuable insights into 
this research area.  However, the number of previous stud-
ies is small, and no large-scale studies have analyzed 
patients after acute inpatient treatment, covering a compre-
hensive range of diseases.

It is essential to explore the considerations and issues 
related to extending the period of care in the respective 
place of living and reaching the end of life by identifying 
patient attributes and patient conditions when starting medi-
cal and long-term care at home or nursing home post-dis-
charge from hospital following acute inpatient treatment 
(Ikeda and Tsuboya 2021; Lee and Lee 2022; Shen et al. 
2022).

Based on the above, this study will clarify the charac-
teristics of older patients who started medical and long-term 
care in their place of discharge after acute hospitalization 
and who needed continuous medical, focusing on the differ-
ences between their homes and nursing homes.

Materials and Methods
Data source

We used the Diagnosis Procedure Combination (DPC) 
database, a nationwide administrative claim and discharge 
abstract database in Japan, with over 1,000 participating 
hospitals (Ministry of Health, Labour and Welfare 2022a).  
This data covers a wide range of acute inpatient care in 
Japan and is representative.  This DPC database has been 
used in many clinical epidemiology studies (Tarasawa et al. 
2020; Fujimori et al. 2021a,b, 2023; Mizuta et al. 2022; 
Akaishi et al. 2023) including many studies targeting the 
older (Tomioka et al. 2020; Shibata et al. 2023; Yokoyama 
et al. 2023).

The database contains data on age, sex, most resource-
consuming diagnoses, comorbidities at admission, in-hospi-
tal complications (coded by the International Classification 
of Diseases, 10th Revision [ICD-10]), hospitalization days, 
medical treatment, medications, and discharge status.  The 
level of long-term care needs under the long-term care 
insurance system is also recorded (Ministry of Health, 
Labour and Welfare 2022b). 

The present study was approved by the Institutional 
Review Board of the Graduate School of Medicine, The 
University of Tohoku (No. 2021-1-1082).  The need for 

informed consent was waived because of the anonymous 
and retrospective nature of the study.

Patient selection
Using this database, we collected hospitalization 

records of patients from April 1, 2020 to March 31, 2022. 
The inclusion criteria for the current analysis were as 

follows:
(ⅰ) Patients who did not receive home medical care 

before hospitalization and were admitted from home (In 
this study, home medical care refers to medical care pro-
vided by a visiting physician in the patient’s home or nurs-
ing home).  (ⅱ) Patients who started home medical care at 
home or nursing home after discharge.  (ⅲ) Patients with no 
duplicates of the same condition in (ⅰ) and (ⅱ).  (ⅳ) 65 years 
old or older.

The exclusion criteria were as follows:
(ⅰ) Death at discharge; and (ⅱ) Level of long-term care 

needs unknown or pending.
Finally, the eligible patients were classified into dis-

charged to home group and discharged nursing home group 
(Fig. 1).

Statistical analysis
The collected data is as follows.  Age, sex, long-term 

care need level, most resource-consuming diagnosis, pres-
ence or absence of dementia, Charlson Comorbidity Index 
(CCI) (Charlson et al. 1987), and hospitalization days.  
Japan’s long-term care need level is set on seven levels: 
requiring support 1 and 2 and requiring long-term care 1 to 
5.  Requiring long-term care 5 is the highest level of depen-
dence.  Most resource-consuming diagnoses were classified 
according to the major categories presented in the ICD-10 
chapter.  To assess the severity of chronic comorbid condi-
tions, we used the CCI, the most widely used index of 
comorbidity, which has been validated in various studies 
(Tarasawa et al. 2020; Fujimori et al. 2021a,b, 2023).  The 
analysis first classified the place of living post-discharge 
into the home group and the nursing home group and com-
pared these groups to show the characteristics of the 
patients.  Next, univariate and multivariate logistic regres-
sion analysis evaluated factors related to differences 
between home and nursing home groups.  The logistic 
regression analysis’s objective variable is “admission to a 
nursing home,” a higher odds ratio indicates a tendency to 
be admitted to a nursing home. 

Furthermore, we conducted two additional types of 
multivariate logistic regression analyses stratifying the eli-
gible patients by sex and age (65-74 years old and 75 years 
old or older) to determine the extent to which the character-
istics of older patients differed by sex and age.  Finally, we 
conducted a cross-tabulation by sex and age group to exam-
ine the influencing factors that show the differences 
between the home and nursing home groups.  This verified 
the results of the multivariate logistic regression analysis in 
detail.
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We determined the number and percentage of qualita-
tive variables regarding data aggregation, and a chi-square 
test was performed.  Furthermore, we determined the mean 
value and standard deviation for quantitative variables, and 
Welch’s t-test was performed.  Regarding the implementa-
tion of logistic regression analysis, as a consideration for 
collinearity, if a correlation of 0.7 or more was observed 
between independent variables, one was excluded from the 
study (Miyazaki et al. 2023).

The statistical hypothesis test was two-sided; a signifi-
cant difference was determined when the p-value was less 
than 0.05.  The software used was IBM SPSS Statistics for 
Windows, version 29.0 (IBM Corp., Armonk, NY, USA).

Results
The number of eligible patients was 182,674, of which 

89,705 were in the home group and 92,969 in the nursing 
home group (Fig. 1).

Table 1 shows patient characteristics by home and 
nursing home groups.  The home group had significantly 
higher rates of males, cancer, and CCI.  The nursing home 
group was considerably older, had significantly higher rates 
of females, had a higher long-term care need level, external 
causes such as injury and dementia, and had substantially 
longer hospitalization days.

Table 2 shows all eligible patients’ univariate and mul-

tivariate logistic regression analysis results.  Univariate 
logistic regression analysis showed that the tendency 
toward the home group was associated with males, cancer, 
higher CCI, lower long-term care need level, and lower 
dementia.  On the other hand, the trends toward the nursing 
home group were higher age, higher long-term care need 
level, external causes such as injury, and higher dementia.  
Regarding multivariate logistic regression analysis, none of 
the independent variables showed a correlation greater than 
0.7 among the independent variables.  The analysis results 
showed the same trends as univariate logistic regression 
analysis.  In particular, age, long-term care needs level, and 
dementia showed high odds ratios (odds ratio and p-value: 
3.165; p < 0.001 for 95 years or older, 2.985; p < 0.001 for 
requiring long-term care 4, and 2.193; p < 0.001 for demen-
tia).

Table 3 shows the results of the multivariate logistic 
regression analysis stratified by sex.  In this analysis, male 
and female results were consistent with the overall trends 
shown in Table 2.

Table 4 shows the multivariate logistic regression 
analysis results stratified by age group 65-74 and 75 or 
older.  In this analysis, males in the 65-74 age group tended 
to be in the nursing home group (odds ratio and p-value: 
1.235; p < 0.001).  On the other hand, females in the 75 or 
older age group tended to be in the nursing home group 

Fig. 1.  Patient selection. 
 We extracted 248,204 patients who started home medical care at home or nursing home after discharge from the Diagnosis Procedure 

Combination data in Japan.  After selecting patients who did not duplicate the same conditions, the study patients were restricted to 
those aged 65 years or older.  Those excluded from this study were patients whose long-term care needs were unknown or pending (n 
= 16,268).  After data extraction, patients were categorized into those discharged to home (n = 89,705) and those discharged to  
nursing homes (n = 92,969).  DPC, Diagnosis Procedure Combination.
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(odds ratio and p-value: 0.720; p < 0.001).  The trends in 
age leading to the nursing home group differed by sex.  The 
results for the other items were consistent with the overall 
trends shown in Table 2.

Table 5 shows a cross-tabulation by sex and age group 
of the long-term care need level and those having dementia, 
which were considered influential factors in determining 
the difference between the home and nursing home groups.  
The validity of selecting the degree of long-term care needs 
level and having dementia as influencing factors was dem-
onstrated by the high odds ratio in Table 2.  The results 

show that males were more likely than females in the 65-74 
age group to have both the long-term care needs level and 
with dementia.  On the other hand, females were more 
likely than males in the 75 and older age group to have both 
the long-term care need level and dementia.

Discussion
This study used Japanese DPC data to determine the 

characteristics of older patients who started receiving medi-
cal and long-term care services at their place of living fol-
lowing acute inpatient treatment.  The characteristics of the 

Table 1.  Patient characteristics by home and nursing home groups.

Home Nursing home
n = 89,705 n = 92,969 p-value

n % n %

Age (years) 80.1 ± 8.1 85.5 ± 7.3 p < 0.001***
Age classification

65-74 25,479 28.4% 8,603 9.3% p < 0.001***
75-84 36,092 40.2% 28,287 30.4% p < 0.001***
85-94 25,061 27.9% 47,775 51.4% p < 0.001***
≥ 95 3,073 3.4% 8,304 8.9% p < 0.001***

Sex
Male 47,562 53.0% 34,287 36.9% p < 0.001***
Female 42,143 47.0% 58,682 63.1%

Level of Long-term care need
None 46,680 52.0% 22,497 24.2% p < 0.001***
Requiring support 1 5,309 5.9% 4,099 4.4% p < 0.001***
Requiring support 2 6,299 7.0% 5,561 6.0% p < 0.001***
Requiring long-term care 1 8,765 9.8% 15,506 16.7% p<0.001***
Requiring long-term care 2 9,182 10.2% 15,489 16.7% p < 0.001***
Requiring long-term care 3 5,787 6.5% 13,448 14.5% p < 0.001***
Requiring long-term care 4 4,670 5.2% 10,948 11.8% p < 0.001***
Requiring long-term care 5 (most dependent) 3,013 3.4% 5,421 5.8% p < 0.001***

Most resource-consuming diagnosis
Cancer 28,797 32.1% 6,397 6.9% p < 0.001***
Cardiovascular disease 13,731 15.3% 18,325 19.7% p < 0.001***
Respiratory disease 10,005 11.2% 11,135 12.0% p < 0.001***
External causes such as injury 7,199 8.0% 21,426 23.0% p < 0.001***
Digestive diseases 7,665 8.5% 7,597 8.2% p = 0.004**
Renal urinary tract disease 5,481 6.1% 7,609 8.2% p < 0.001***
Others 16,827 18.8% 20,480 22.0% p < 0.001***

Dementia 8,296 9.2% 24,198 26.0% p < 0.001***
Charlson Comorbidity Index score (points) 1.9 ± 2.1 1.3 ± 1.4 p < 0.001***
Charlson Comorbidity Index

0 29,180 32.5% 31,857 34.3% p < 0.001***
1 21,799 24.3% 30,556 32.9% p < 0.001***
2 15,512 17.3% 17,201 18.5% p < 0.001***
≥ 3 23,214 25.9% 13,355 14.4% p < 0.001***

Hospitalization days (days) 31.0 ± 32.0 48.0 ± 54.4 p < 0.001***

Eligible patients were divided into two groups: home group and nursing home group.  Values are 
presented as mean ± standard deviation or Numbers and percentages.
*p < 0.05, **p < 0.01, ***p < 0.001, derived from the Welch’s t-test or Chi-square test.
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older were conducted by comparing the post-discharge 
place of living, consisting of a home and a nursing home.  
This study included the advantage of using large data sets 
from all over Japan to clarify the actual situation of the 
older concerning the initiation of medical and long-term 
care. 

We found significant differences in sex, age, long-term 
care need level, diseases, and hospitalization days between 
the groups who received post-discharge medical care ser-
vices initiated at home and those who received care at a 
nursing home.

To the best of our knowledge, these results are the first 
study to use large-scale data from across Japan.  As such, 
the results show universal trends in initiating medical and 
long-term care services for older Japanese people in their 
respective living settings.  We obtained these results by 
examining a large dataset representative of acute inpatient 
treatment in Japan.  These new findings are expected to 
contribute to geriatrics and provide valuable insights and 
value to the issues of medical and long-term care delivery 
in other countries with aging populations like Japan.

Patients in the home group had significantly higher 
cancer and CCI and lower long-term care needs levels and 
dementia.  On the other hand, patients in the nursing home 
group had substantially higher ages, long-term care needs 
levels, and dementia and had longer hospitalization days.  
These results showed similar trends in multivariate logistic 
regression analysis stratified by sex, indicating that these 
are universal characteristics regardless of sex.  These results 
provide meaningful insight for those providing medical and 
long-term care.

Because the home group had a higher CCI, an indica-
tor of short-term mortality risk, it is thought that there are 
more cases in which patients require medical care rather 
than long-term care.  It is believed that care must be taken 
as this high level of dependence on medical care may lead 
to sudden changes in symptoms during treatment at home.  
Furthermore, it is thought that some cancer patients whose 
disease is progressing may hope to remain in their familiar 
homes until the last days of their lives.  The high level of 
activity of doctors who provide home visits has been cited 
as a factor that increases the likelihood of cancer patient’s 
death at home (Tarasawa et al. 2023).  Therefore, it is 
essential for doctors who make home visits to respond 
appropriately to sudden changes in patients’ medical condi-
tions recuperating at home and to support patients in con-
tinuing to receive care at home until the last days of their 
lives.  The home group was also less likely than the nursing 
home group to require long-term care or dementia.  To pre-
vent the need for long-term care and dementia as much as 
possible, Japan provides a wide range of information to the 
public about preventive care and new drugs for Alzheimer’s 
disease and conveys their importance (Ministry of Health, 
Labour and Welfare 2024a,c).  In the future, it is essential 
to promote further activities to prevent long-term care and 
control dementia.

Because the nursing home group requires a high long-
term care need level and has a high rate of dementia, it is 
thought that they are more dependent on long-term care 
than on medical care.  As Japan’s population ages and the 
number of people needing care increases, the number of 
people requesting admission to nursing homes will increase 
significantly.  In this study, the hospitalization days in the 
nursing home group were substantially longer than those in 
the home group.  It has been reported that patients admitted 
to a nursing home at discharge require a longer hospital 
stay for adjustment than patients discharged home (Otori 
and Fukushia 2019).  This trend was the same in this study, 
which used large-scale data.  It was considered necessary 
for medical professionals to provide information and sup-
port early on to patients who hope to be admitted to a nurs-
ing home and to make efforts to realize their hopes 
smoothly.

Interestingly, multivariate logistic regression analysis 
stratified by age group (65-74 years old and 75 years old or 
older) showed that males in the 65-74 age group and 
females in the 75- older group tended to be the nursing 
home group.  To verify this, the long-term care level and 
the presence or absence of dementia, considered influential 
factors determining the difference between the home and 
nursing home groups, were tabulated by sex and age (Table 
5).  As a result, in the 65-74 age group, males were more 
likely to need long-term care and have dementia than 
females.  On the other hand, in the 75-year-old or older 
group, females were more likely to need long-term care and 
have dementia than males.  Based on these results, it is 
thought that the peak of the need for long-term care and the 
onset of dementia in males is earlier than in females, and 
this characteristic is reflected in these results.  Additionally, 
public information from the government supports the fact 
that males tend to be more likely to need long-term care at 
a relatively younger age (Ministry of Health, Labour and 
Welfare 2022c).  Focusing on dementia, Japan’s Basic Act 
on Dementia to Promote an Inclusive Society took effect in 
2024, making dementia support increasingly important 
(Ministry of Health, Labour and Welfare 2024b).  In light 
of the new findings of this study, it was deemed necessary 
to consider how to optimize dementia support by taking 
into account “the age and sex combination”.  With this in 
mind, further research is needed based on the results of this 
study to determine the factors that lead elderly patients to 
extend the care period in their respective places at home or 
in nursing homes and to spend their last days in their pre-
ferred place of living.

Although this study has significant findings, several 
limitations exist.  First, confirming the patient’s hopes is 
essential when deciding on a place to live post-discharge.  
In addition, information regarding the presence of family 
members to support the patient’s life and the assets required 
for institutionalization is essential.  However, this informa-
tion was not available from the current DPC data.  We hope 
this information will be included in the DPC data in the 
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future and will be available for analysis.
In summary, this study clarified the characteristics of 

older patients who started medical and long-term care in 
their place of living following acute inpatient treatment 
based on the differences between their home and nursing 
home.  As a result, the home group was characterized by a 
higher level of medical care dependence due to a higher 
rate of cancer and CCI.  In comparison, the nursing home 
group was characterized by a higher level of dependence 
due to long-term care due to a high rate of long-term care 
needs level and dementia.  Furthermore, the age group of 
those admissions to nursing homes varied by sex, with 
more males aged 65-74 and more females aged 75 or older.  
These results are expected to provide basic information use-
ful in practice for medical professionals, care workers, and 
policymakers.
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