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Abstract

This study aimed to examine the effect of continued use of home health care resources on end-of-life

care at home in older patients with cancer. This retrospective cohort study was conducted using medical

and long-term care (LTC) claims data of 6435 older patients with cancer who died between April 2016

and March 2019 in Fukuoka Prefecture. The main explanatory variables were enhanced home support

clinics/hospitals (HCSCs), enhanced HCSCs with beds, conventional HCSCs, other HCSCs, and home

visit nursing care. The covariates were sex, age, required level of care, and the Charlson Comorbidity

Index (CCI). A logistic regression model was used. The results of the multilevel logistic regression

analysis showed that the following were significantly associated with end-of-life care at home: use of

enhanced HCSCs with beds (odds ratio, OR: 8.66; 95% confidence interval, CI: [4.31-17.40]),

conventional HCSCs (OR: 5.78; 95% CI: [1.86 -17.94]), enhanced HCSCs (OR: 4.44; 95% CI: [1.47-

13.42]), and home-visit nursing care (OR: 1.86; 95% CI: [1.42-2.44]) and a severe need for care (OR:

3.89; 95% CI: [2.92-5.18]). The results suggest that the continued use of home health care resources in

older patients with cancer who require out-of-hospital care may lead to increased end-of-life care at

home. Particularly, use of enhanced HCSCs with beds is most strongly associated with end-of-life care

at home.
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Introduction

With the aging population, the demand for improving the quality of end-of-life care is
expanding. In particular, there is significant focus on the desired place of death of patients with
diseases without a prospect of recovery, such as terminal cancer!=. Over the past few decades,
hospitals have been the most common place of death, instead of home, in developed countries,
including Japan®*, while many patients with cancer wish to die at home*>®. Home-based
palliative care is expected to improve quality of life (QOL) and reduce the physical and
emotional burden on patients””. Additionally, it has been highlighted that the use of home care
by patients who wish to die at home can lead to shorter hospital stays, prevent readmission, and
improve the quality of palliative care'®!! by optimizing the allocation of medical resources and
financial burden.

A main barrier to death at home is the lack of palliative care services due to inadequate
development of home health care delivery system®!>!3, For example, Wye et al. suggested that
specialized 24-hour integrated palliative care services increase family carer satisfaction and
more deaths in the community '*. Therefore, to improve the quality of end-of-life care, Japan is
promoting the development of a system for the provision of home health care by enhancing
reimbursement for institutions such as home care, 24-hour home care support clinics and

hospitals (HCSCs), and home-visit nursing care services'>!”. One such application is home
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health care services that is covered by Japan's Universal Health Insurance system. As of 2023,
the home health care services, which are mainly used by patients who are terminally ill such as
those with cancer, are divided into four types depending on the medical institution providing
service to them: enhanced HCSCs with or without bed, conventional HCSCs, and other
HCSCs'®. Patients can freely choose from these services according to their preferences. In
particular, conventional HCSCs play a central role in home health care by attending to
emergency house calls and providing 24 hour home-visit nursing care and end-of-life care at
home. In 2012, the enhanced HCSC category was introduced to the existing HCSC
requirements, adding three or more full-time doctors and ensuring a certain level of experience
in attending to emergency house calls and providing end-of-life care, to provide a wider range
of services'”!®. The current reimbursement system provides the greatest incentive for home
health services to enhanced HCSCs by which have beds or not!”1%,

Another health care service that complements home health care services is home-visit
nursing care, which is covered by both medical and long-term care (LTC) insurance'®. Some
home-visit nursing care under the HCSC is provided on a 24-hour basis, whereas others are
implemented flexibly according to the instructions of the family doctor and the form of the

visiting nursing agency. However, few empirical studies have examined how the home health

care provision system that has been promoted in Japan since 2013 and include home-visit
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nursing care affects the end-of-life care at home in patients with cancer. Recent studies have
shown that the use of enhanced HCSCs (with or without beds) and conventional HCSCs
increases the rate of death at home®*?!; however, they do not focus on home-visit nursing care
services separately from home health care services. Moreover, the effects of continuing services
have not been measured.

Therefore, this study aimed to assess the impact on end-of-life care at home of older patients
with cancer in Japan, with a focus on the continued use of home health care services and home-

visit nursing care.

Methods

Database

The medical and LTC insurance databases from April 1,2016, to March 31, 2019, were obtained
from the Fukuoka Prefecture Association of Latter-Stage Elderly Healthcare, Japan's public
insurance system for individuals aged 75 years and older and those aged 65-74 with specified
illnesses. Medical claims information include patient characteristics such as age, sex, admission
and discharge status, disease diagnosis, medical treatment practices, and drug prescriptions for
those who have received insurance treatment. LTC is the public insurance for older people aged

65 years and above and adults aged 40 years and above with specified illnesses. This care fee
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claim contains monthly information on age, sex, required level of care, and service use for all
persons certified to use care insurance®?. LTC insurance classifies the required level of care into
seven levels. The two lowest levels are classified as "support required" (levels 1 and 2), for
users who often live independently and require little or no care services. The other five levels
are classified as "care required" (levels 1, 2, 3, 4, and 5), with higher levels indicating greater
care dependency®?. Administrative claims data were integrated by reconstructing the database
to ensure that individuals were not identified using workstations that were not connected to the

network.

Study design

This study had a retrospective cohort design. It analyzed the data for patients with cancer who
died between April 1, 2016, and March 31, 2019. Cancer diagnosis was classified according to
the International Classification of Diseases, tenth revision (ICD-10) codes (C00-C96). Apart
from the diagnosis, patients with cancer were categorized using the medical practices. Surgical
treatments were categorized using surgical codes, chemotherapy and radiotherapy using drug
codes, and place of death as home death and other deaths based on billing code records of end-
of-life care in medical and LTC claims. The term "home" in this study referred to a home for

older adults from the perspective of living a convalescent life in a familiar environment with a
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consideration for QOL, even if medical needs were high, and included serviced-housing for
older adults, small-scale multifunctional nursing homes, fee-paying nursing homes, and group
homes for older individuals with dementia. Figure 1 shows the participant selection process
flow diagram. Supplementary Appendix 1 shows the codes used to identify medical treatments
and end-of-life care.

To evaluate the outcomes of end-of-life care at home, the main explanatory variables were
the use or non-use of home health care services and home-visit nursing care. Types of home
health care services by medical claims were enhanced HCSCs without beds, enhanced HCSCs
with beds, conventional HCSCs mixed with beds and without beds, and other HCSCs such as
general clinics. Therefore, there were four main explanatory variables: enhanced HCSCs,
enhanced HCSCs with beds, conventional HCSCs, and other HCSCs. Details regarding the
definitions for the HCSC explanatory variables are described in Figure 2. Enhanced HCSCs,
enhanced HCSCs with beds, conventional HCSCs, and other HCSCs were considered if a
patient was diagnosed with cancer between April 1, 2016, and March 31, 2017, used the service
at least once a month, and received treatment for at least three months. The reason for this
definition was to exclude those who only used the service immediately before death, as patients
with cancer require extensive care and treatment from approximately one month before death?.

The definition of home-visit nursing care was identified from the visit nursing instructions of
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the medical claims and home care nursing service codes of the LTC claims. Note that home
nursing covered by health insurance is usually ordered once a month by the primary care
physician, but is valid for up to six months. It is therefore possible that some patients may not
be billed every month depending on the doctor's decision. To ensure continuity, home nursing
for medical insurance includes patients who have had a home nursing order for at least two
months. Residents who migrated to other prefectures were excluded from the tracking period.
Supplementary Appendix 2 contains the codes used to identify exposure. Supplementary
Appendix 3 shows the details of the types of home health care facilities.

Sex, age, care, and Charlson comorbidity index (CCI) scores were used as covariates. Age
was divided into four categories—75-79, 80-84, 85-89, and =90 years. CCI scores showing the
weighted number of individuals with co-existing disorders were calculated and divided into

three categories—0-3, 4-5, and =64,

Statistical Analysis

Patients who used enhanced HCSC, enhanced HCSC with beds, conventional HCSC, other
HCSC, or home nursing were defined as the home-care group and others as the non-home care
group; the data for these two groups were compared. The authors conducted chi-squared for

sex, age, care, CCI, residential area, and the presence or absence of symptoms at home. Three
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logistic regression models were adopted to investigate the effects of home health care services
and home-visit nursing care on deaths at home. Model 1 was a single-variate regression model
and Model 2 was a multivariate regression model adjusted for the covariates. Based on the
possibility of providing home health care and home-visit nursing care at home?’, the authors
constructed Model 3 for the 13 areas in Fukuoka Prefecture as multilevel®®. In this case, the
primary level was the patient and secondary level was the secondary medical area. The model
was evaluated using Akaike’s information criterion (AIC).

Statistical significance was set at P <0.05. Data were extracted using the SQL Server 2014,

and all analyses were performed using Stata ver.14.2 (Stata Corp, Texas).

Ethical Considerations

The data used in this study were anonymized. This study was approved by the Ethics Committee

of Kyushu University.

Result

Table 1 shows the characteristics of the participants (n=6,435; 61.7% men). Average age was
81.9 years (standard deviation, SD+4.9), the average CCI score was 5.6 (SD+2.0). Among the

13 secondary medical areas, Kitakyushu had the largest proportion of patients (26.3%).
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Table 2 shows the details of the home medical resource use. The number of patients who

used home health care services was 75 (1.2%), and enhanced HCSCs with beds was 41 (0.6%).

There were 453 (7.0%) home-visit nursing care users.

Table 3 shows the results of the three models used to estimate the relationship between the

use of home health care services and home-visit nursing care and death at home. In all models,

enhanced HCSCs, enhanced HCSCs with beds, conventional HCSCs, home-visit nursing care,

and severe nursing care were significantly associated with death at home. Model 3 showed that

those who used enhanced HCSCs were 4.44 times more likely to die at home (odds ratio, OR:

4.44; 95% confidence interval, CI: [1.47-13.42]); those who used enhanced HCSCs with beds

were 8.66 times more likely to die at home (OR: 8.66; 95% CI: [4.31-17.40]); those who used

conventional HCSCs were 5.78 times more likely to die at home (OR: 5.78; 95% CI: [1.86-

17.94]); and those who used home-visit nursing care were 1.86 times more likely to die at home

(OR: 1.86; 95% CI: [1.42-2.44]). Compared with patients with no care needs, those with most

advanced level of care needs were 3.89 times more likely to die at home (OR: 3.89; 95% CI:

[2.92-5.18]). Sex, age, CCI score, and secondary medical care areas were not significantly

associated with death at home. In Model 3, the variance of random effects was not significant,

but the improvement in the model was due to the improvement in Log-likelihoods, AIC, and

Bayesian information criterion (BIC).
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Discussion

This retrospective study found that the continued use of home health care services and home-
visit nursing care was associated with improved end-of-life care at home in older patients with
cancer. The continued use of both home health care services and home-visit nursing care was
positively associated with death at home, with the highest effect of use of enhanced HCSCs
with beds equipped with 24-hour, 365-day physician visits and home nursing.

Recently, several Japanese researchers have reported that areas with abundant home health
care resources had significantly more death at home?>>?”?¥, In other words, to improve the
quality of end-of-life care by increasing the proportion of deaths at home, desired by many
patients who are terminally ill, the priority of health policy should be to establish a system for
the provision of home health care services and home-visit nursing care. In this study, the
probability of death at home was not significant for any region, as represented by the 13
secondary medical districts in Fukuoka Prefecture (Table 3, Model 3 results). However, the
multilevel logistic regression model adjusted for region as a random effect proved that the
continuous availability of home health care services and home-visit nursing care was more
likely to be associated with death at home. Therefore, the findings are consistent with that of

previous literature.
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Compared with users of other HCSCs, those who used enhanced HCSCs (with or without
beds) and conventional HCSCs were significantly more likely to die at home for the following
reasons. The first is the home care system of the facility. Previous studies have reported that the
use of enhanced HCSCs (with or without beds) and conventional HCSCs is effective in reducing
readmissions, with more deaths occurring at home, and timely management of emergency house
calls when patient conditions deteriorate’?!. Enhanced HCSCs (with or without beds) and
conventional HCSCs provide home health care services during the day and night, whereas other
HCSCs attend to home calls and visit homes as an adjunct to their practice. This means that
enhanced HCSCs (with or without beds) and conventional HCSCs have the following facility
criteria: 1) contact doctors and nurses 24 hours and 365 days; 2) provide home visits and home
nursing care 24 hours and 365 days; 3) accept patients for admission or arrange admission to a
linked medical institution in an emergency; and 4) cooperate with local medical institutions and
welfare services'®. Furthermore, most conventional HCSCs and other HCSCs have one full-
time doctor, whereas enhanced HCSCs (with or without beds) have three or more full-time
doctors compared to HCSCs. Therefore, they are likely to be more flexible in dealing with
sudden changes in the condition of older patients with cancer and complex medical procedures
such as palliative care. In 2022, HCSC facility standards needed to consider quality of death

(QOD) and QOL, as requirements such as creating guidelines on appropriate decision-making
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support were added to the HCSC facility standards'’?°. The current study results showed a
strong association between death at home and severity of care. People with cancer near their
end of life as their level of care progresses?® and they are less willing to use active medical
intervention'""!*. People who use care resources die more at home'*°, confirming a scenario
similar to that reported in previous studies.

As older patients with cancer have multifaceted health care needs, it is essential to have a
home health care provision system in the community as the core of care, capable of attending
to emergencies and providing urgent hospital admissions, equipped with general medicine and
palliative care departments, and capable of working closely with patients' home®'. Most
previous studies have suggested that early intervention in palliative care and the involvement
of a home palliative care team improve the possibility of death at home* and that the provision
of multidisciplinary professional health and care services increases deaths at home!*’. A
previous report showed that enhanced HCSCs with beds were particularly effective in reducing
the length of hospital stay?’. In this study, older patients with cancer who used the enhanced
HCSC beds were seamlessly transferred to hospital admission when their condition deteriorated
and to home care after recovery. The necessary medical and nursing services were provided in
an integrated and continuous manner until end-of-life care, which may have contributed to high-

quality, comprehensive home care through multidisciplinary cooperation.
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Another point to note is the inpatient functions provided by home health care services. In all
analytical models in this study, the use of enhanced HCSCs without beds had a lower OR for
death at home than conventional HCSCs, which consisted of a mix of beds and without beds.
This may be due to the fact that when enhanced HCSCs had no beds, patients had to be admitted
to hospitals in case of an acute deterioration, which weakened the relationship between the
patient and their family doctor and did not reflect the patient's wishes.

Second, the use of home-visit nursing care. A high proportion of the home care group used
home-visit nursing care (> 90%). This revealed that older people with cancer spent their lives
with the support of home-visit nursing care the helps them stay at their familiar home
environment. It can also be inferred that nurses and home nursing stations within hospitals and
clinics worked together with primary physicians and supported the patients in their recuperation
and end-of-life care at home through an effective interaction process. Prior studies have
reported that the use of home-visit nursing care contributes to a reduction in death at home and
hospital admissions'*. This study suggests that home-visit nursing care is a strong backup and
important for primary care physicians.

The Ministry of Health, Labour and Welfare (MHLW) has reported changes in the place of
deaths in Japan after 2020 due to the impact of the COVID-19 pandemic. Deaths at home

increased to 17.2% in 2021, while hospital deaths decreased to 65.9%". This is due to a number
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of factors, including an increase in the number of patients and their families willing to receive
home care or spend the last days of their lives at home, as hospitals restricted visits due to the
pandemic®®. During the pandemic, health care was under pressure and people could not be
hospitalized as hospital beds were reserved for patients with COVID-19 infection®*. The
Government of Japan has highlighted the need to establish a system to ensure the stable and
continuous provision of medical and nursing services at home in the event of a similar crises
such as the COVID-19 pandemic and natural disasters®. In this study, a small proportion of
older patients with cancer were in the home care continuation group (7.4%). However, the
results showed a significant difference in the proportion of deaths at home in the continuing
home care group (25.7%), which was approximately 3.3 times higher than that in the non-
continuing group. This suggests that the utilization of home health care resources is likely to be
effective for those who wish to receive end-of-life care at home. With the aging population,
cancer has been the leading cause of death among Japanese people since 1981. Cancer survival
rates are increasing for many organ sites®, and the demand for home care for patients with
cancer is expected to increase in the future. In this study, enhanced HCSCs with beds and home-
visit nursing care facilities were the most effective home health care resources for providing
end-of-life care to older patients with cancer.

The study findings are crucial in assessing how limited resources can be effectively used for
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end-of-life home care for older patients with cancer. The study covered all 75-year-old and
above residents living in Fukuoka Prefecture, which has high per capita medical costs and an
abundance of hospital beds*’. Presently, enhanced without beds get higher reimbursement than
conventional HCSCs under the reimbursement system. However, end-of-life care for older
patients with cancer at home was primarily facilitated by enhanced HCSCs with beds, followed
by conventional HCSCs. To expand the role of enhanced HCSCs in end-of-life care for older
patients with cancer at home, it is necessary to evaluate bed availability, physician coverage,
and collaboration with other clinics. Conducting an objective evaluation of these factors would
aid in the development of improved home health care services. It is essential to maintain
objectivity when evaluating these factors to ensure that home health care services are effective
and meet the needs of patients. While regional variations exist in both resources and
circumstances, implementing a reimbursement system that supports functional differentiation
and coordination within the home healthcare delivery system would enhance resources and
promote the aging in place of older patients with cancer. This would also lead to an
improvement in the quality of end-of-life care.

According to the MHLW, in 2021, enhanced HCSCs (with or without beds) in Japan
accounted for 25.9% of all HCSCs?". If the number of nurses engaged in home-visit nursing

care is to be increased to approximately 30% of the proportion of deaths at home in the
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Netherlands, France, and other countries, approximately 150,000 nurses will be needed®*.

Home health care in Japan is insufficient in terms of both quality and quantity™®. It is necessary
to create a home health care provision system in each region which include not only doctors,
but also visiting nurses and caregivers, to provide care to people who wish to receive end-of-
life care at home.

This study had several limitations. First, it was conducted using data only from residents of
Fukuoka Prefecture, Japan, limiting its generalizability*’. Second, patients who received home
nursing care provided by nurses from hospitals and clinics were excluded, as no home nursing
instructions were issued. Third, although end-of-life care at home is influenced by patients'
wishes, living conditions reflecting family structure, characteristics, and socioeconomic factors
were not identified in this study. Fourth, because the study focused on the use of home care and
nursing, it did not include clinical data of individual patients (e.g., disease progression or test
results). Hence, the data might have been influenced by residual confounding factors. Finally,
the possibility of some patients moving from home to a nursing home during the follow-up

period was not addressed.

In conclusion, this retrospective study found that the continued use of home health care

resources by older patients with cancer improves the end-of-life care at home. In particular, the
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current study findings suggest that promotion of agencies with enhanced HCSC, beds, and
home-visit nursing care functions is advantageous when providing home health care services
to patients with cancer. The current study provides useful information to consider home health

care for patients with cancer as part of a community-based integrated care system.
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Insured from 1 April 2016 to 31 March 2017

N=649,199

Patients with cancer

n=17548

Exclusion Criteria

i ICD10 codes(D00-D48): n=238

» ii.  Hospitalization: n=149
iii. Under the age of 75: n=720
iv.  Migrated to another prefecture: n=20

V. Survivors: n=9986

Study participants
n=6435

v

Home care and home-visit nursing care available

n=479

v

Figure 1 Flowchart of study participant selection.

No home care or home-visit nursing care available

n=5956




Progress* Name Definition
Other HCSCs A. Mixed with or without beds.

B.  Independently operated by one or more full-time physician.

C.  Physicians have the discretion to decide whether to provide 24 hours and 365 days
contact, house calls, home nursing, emergency hospitalization, and end-of-life care.

D. Based on the patient's request or needs.

E.  No requirements.

B Conventional HCSCs A.  Mixed with or without beds.

B.  Independently operated by one or more full-time physician.

C.  The system provides 24 hours and 365 days support, and physicians and nurses are available
to visit and care for patients at home at the patient's request, accept hospitalization in the
event of an emergency, or arrange admission to a linked medical institution.

D.  Work in cooperation with local medical institutions and welfare services.

Required to provide end-of-life care and emergency house calls at patients' homes and report
the total number to the Ministry of Health, Labour and Welfare once a year.
- Enhanced HCSCs No hospital beds.

B.  Operated either independently or in collaboration with other facilities, this organization is
staffed with at least three full-time physicians.
Same as conventional HCSCs type.

D.  Same as conventional HCSCs type.

Required: To provide a number of at least 4 end-of-life home care cases (at least 2 cases in
each facility for collaborative types) and at least 10 emergency house calls per year (4 or
more cases in each facility for collaborative types), and to report the total number to the
Ministry of Health, Labour and Welfare once a year.

Enhanced HCSCs with beds ~ A.  Equipped with hospital beds.

B.  Same as enhanced HCSCs type.

C.  Same as conventional HCSCs type.

D. Same as conventional HCSCs type.

E.  Same as enhanced HCSCs type.

Figure 2 Definitions of HCSCs explanatory variables. A refers to the availability of beds in the facility, B refers to the number of full-time

physicians and the operating condition, C refers to the home health care system, and D refers to functions of cooperation, E refers to the level of

the facility's needs.

* It means to promote the home health care service system. The arrow indicates the direction of time flow.

Abbreviation: HCSCs, home care support clinics/hospitals.

Note: Quoted and altered from Presentation Materials of Overview of the Revision of Medical Fees Home (Home health care, home nursing) (in

Japanese) 2022. Japanese Ministry of Health, Labour and Welfare (online). Available at https:/www.mhlw.go.jp/content/12400000/000920430.pdf
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Supplementary Appendix 1. Codes used to identify medical treatments and outcomes

Medical practice

Medical claims

Surgical therapy Derma/K007
Musculoskeletal system, limbs and trunk/K031,K053
Nervous system and cranium/K162
Eye/K216,K225-4,K236,K225-4
Otolaryngology/K293,K294,K314,K343,K374,K376,K379,K394,
K395
Facial, oral and cervical /K410,K412,K415,K422,K424,K425, K439,
K442,K455,K458,K463,K465,K470
Breast, lung and oesophagus /K475,K476,K484,K504,K514,K527,
K529
Stomach, liver, bile, colon and anus /K643,K653,K655,K657,K675,
K677,K697,K719,K721,K748
Urinary system, adrenal glands, kidneys and bladder /K756,K773,

K803,K817

Genital /K827,K833,K843,K850,K857,K879,K889
Chemotherapy Code of the drug listed in the NHI Drug Price List

Left 2 digits 42
Radiation therapy 113001110,113011310,113014110,113014270,140048550,

140053010,140053110,140053210,140053310,140061110,
150216650,150275410,150327010,150346010,150351910,
150411250,180008810,180009270,180009410,180009510,
180009610,180009710,180012710,180012810,180012910,
180016970,180017010,180018410,180018510,180018610,
180018770,180018870,180018910,180019010,180019110,
180019210,180019310,180019410,180019710,180020170,
180020710,180020810,180020910,180021010,180021110,
180021210,180021310,180021410,180021510,180021610,
180021710,180021810,180021910,180022010,180025270,
180026510,180026610,180026750,180026810,180026910,
180027010,180027110,180027270,180031710,180031870,
180031910,180032010,180032110,180032310,180033510,
180033610,180033770,180034890,180034990,180035090,
180035190,180035270,180035310,180035470,180035570,
180043270,180054470,180054510,180054670,180054770,
180054870,180054970,180069910,180070010,190197910,



190198010,190243410,190243510,190266410,190266510

Death at home

Medical claims

End-of-life care in 190144870,190144970,190145170,190145270

facilities*®

End-of-life care and 114007270,114018670,114019970,114018570,114018170,
death certificates 114042370,114042970,114018270,114042470,114043070,

114018370,114042570,114043170,114018470,114042670,
114044370,114043270

Long-term care claims

End-of-life care Service type code/Service item code
13/7000
33/6125,6126,6127,6120,6137,6138,6139,6140
36/6125,6126,6127,6124,6137,6138,6139,6140
76/6100
77/6100

* The codes for end-of-life care in facilities were used to confirm all deaths, although they were

excluded in the definition of death at home.



Supplementary Appendix 2. List of codes used to identify exposure

Types of home health care facilities

Medical claims

Enhanced HCSCs 114017770,114017870,114017970,114019710,114019810,
114022670,114022770,114022870,114029370,114030070,
114031610,114031710,114031810,114031910,114032010,
114032110,114032210,114032310,114032410,114036410,
114036510,114036610,114036710,114036810,114036910,
114037010,114037110,114037210,114055910,114056010,
114056110,114056210,114056310,114056410,114058610,
114058710,114058810,114058910,114059010,114059110

Enhanced HCSCs with beds  114017470,114017570,114017670,114019510,114019610
,114022370,114022470,114022570,114029270,114029970,
114030710,114030810,114030910,114031010,114031110
,114031210,114031310,114031410,114031510,114035510,
114035610,114035710,114035810,114035910,114036010,
114036110,114036210,114036310,114055310,114055410,
114055510,114055610,114055710,114055810,114058010,
114058110,114058210,114058310,114058410,114058510

Conventional HCSCs 114007610,114007710,114011570,114011670,114011770,
114011870,114011970,114012070,114029470,114030170,
114032510,114032610,114032710,114032810,114032910,
114033010,114033110,114033210,114033310,114037310,
114037410,114037510,114037610,114037710,114037810,
114037910,114038010,114038110,114040370,114040470,
114056510,114056610,114056710,114056810,114056910,
114057010,114059210,114059310,114059410,114059510,
114059610,114059710,190145410

Other HCSCs 114000370,114000470,114000570,114001870,114001970,
114002070,114029570,114030270,114033410,114033510,
114033610,114033710,114033810,114033910,114034010,
114034110,114034210,114038210,114038310,114038410,
114038510,114038610,114038710,114038810,114038910,
114039010,114043770,114057110,114057210,114057310,
114057410,114057510,114057610,114057870,114059810,
114059910,114060010,114060110,114060210,114060310

Home-visit nursing care

Medical claims



Home nursing directive 114008010

Long-term care claims
Home-visit nursing care Service type code/Service item code
service 13
31/1261,1262,1263,1264
33/1511,1517,1512,1513,1514,1521,1525,1522,1523,1524
34/1261,1262,1263,1264
35/1511,1517,1512,1513,1514,1521,1525,1522,1523,1524
63
76/1211,1213,1221,1223,1231,1233,1241,1243,1251,1253,
1212,1214,1222,1224,1232,1234,1242,1244,1252,1254
77/6001,6003,6005,6007,6009,6011,6012,6013,6014,6015,
6002,6004,6006,6008,6010

HCSCs, home support clinics/hospitals



Supplementary Appendix 3. Types of facilities providing home health care, main standards, and reimbursements

24-hour system Ach At facili
O : Establishment of systems and facility comptreﬁlezlesive com;rzlcllelrfi]ive
criteria requirements Full-time - . .
K physician Number of Number of H‘?irsrilf Hospitalization medical medical
— ! No requirement for facility standards emergency end-of-life care nursin system management management
house calls at home & for emergencies fee’ fee’
care &
More than four
Stand-alone More than 10 .
enhanced type cases per year cases in the O O O O
past year
three or
Home care Cooperation with more More than four | More than two
support clinic/ | several clinics/ hospital cases in the cases in the O O O O
hospital enhanced tvoe past year at past year at
P each facility each facility
Conventional type - Only system Only system O O O O
Clinics other than . . - o . O O
home care support clinics

* Facility standards include the assignment of care managers, social workers, full-time home health care physicians, and efforts to coordinate with other
health and welfare services and provide information to municipalities. To claim an additional fee, there are set categories such as the frequency of regular
home visits, use of information and communication devices, severity of the patient's condition, and number of patients treated in a single building. The

comprehensive medical management fee is billed either at home or at a facility depending on where the patient lives.



Table 1 Participants' characteristics at baseline

Home care or
Total Not available P value
home visiting nurse available

Number of patients with cancer 6,435 479 5,956
Sex (%)
Male 3,972(61.7) 275(57.4) 3,697(62.1) 0.04
Female 2,463(38.3) 204(42.6) 2,259(37.9)
Age
Mean + SD 81.9+4.9 82.7£5.1 81.8+4.9
75-79 (%) 2,367(36.8) 149(31.1) 2,218(37.2) 0.005
80-84 (%) 2,313(35,9) 169(35.3) 2,144(36.0)
85-89 (%) 1,228(19.1) 116(24.2) 1,112(18.7)
>=90 527(8.2) 45(9.4) 482(8.1)
Care-need level (%)
None 3,902(60.6) 79(16.5) 3,823(64.2) <0.001
Support level 1 278(4.3) 19(4.0) 259(4.3)
Support level 2 341(5.3) 39(8.1) 302(5.1)
Care level 1 645(10.0) 104(21.7) 541(9.1)
Care level 2 542(8.4) 104(21.7) 438(7.4)
Care level 3 282(4.4) 50(10.4) 232(3.9)
Care level 4 297(4.6) 58(12.1) 239(4.0)
Care level 5 148(2.3) 26(5.4) 122(2.0)
Charlson Comorbidity Index (%)
0-3 528(8.2) 32(6.7) 496(8.3) 0.06
4-5 2,584(40.2) 175(36.5) 2,409(40.4)
>=6 3,323(51.6) 272(56.8) 3,051(51.2)
Comorbidity score, median (IQR) 5.6+2.0 5.8+2.0 55+2.0
Medical district
Fukuoka, Itoshima 1,458(22.7) 132(27.6) 1,326(22.3) 0.02
Kasuya 256(4.0) 17(3.5) 239(4.0)
Munakata 194(3.0) 17(3.5) 177(3.0)
Chikushi 416(6.5) 38(7.9) 378(6.3)
Asakura 138(2.1) 5(1.0) 133(2.2)
Kurume 657(10.2) 46(9.6) 611(10.3)
Yame/Chikugo 239(3.7) 19(4.0) 220(3.7)
Ariake 466(7.2) 30(6.3) 436(7.3)
lizuka 264(4.1) 22(4.6) 242(4.1)
Nogata/Kurate 191(3.0) 19(4.0) 172(2.9)
Tagawa 210(3.3) 21(4.4) 189(3.2)
Kitakyushu 1,690(26.3) 101(21.1) 1,589(26.7)
Keichiku 256(4.0) 12(2.5) 244(4.1)

P value < 0.001 across spending trajectories, 2 test to compare proportions.

IQR, interquartile range; SD, standard deviation.



Table 2 Details of home health care resource users

Enhanced
Enhanced Conventional Other Home-visit
Total HCSCs
HCSCs HCSCs HCSCs nursing care
with beds
Number of patients with cancer 14 41 13 7 453
Sex (%)
Male 7(50.0) 23(56.1) 7(53.9) 1(14.3) 263(58.1)
Female 7(50.0) 18(43.9) 6(46.1) 6(85.7) 190(41.9)
Age
Mean + SD 81.6x4.4 80.8+£3.7 82.546.3 82.9£2.0 82.8+5.1
75-79 (%) 5(35.7) 16(39.0) 5(38.5) 0(0.0) 145(32.0)
80-84 (%) 6(42.9) 19(46.3) 5(38.5) 6(85.7) 151(33.3)
85-89 (%) 2(14.3) 6(14.6) 1(7.7) 1(14.3) 113(24.9)
>=90 1(7.1) 0(0.0) 2(15.4) 0(0.0) 44(9.7)
Care-need level (%)
None 2(14.3) 13(31.7) 1(7.7) 0(0.0) 73(16.1)
Support level 1 1(7.1) 0(0.0) 0(0.0) 1(14.3) 18(4.0)
Support level 2 0(0.0) 4(9.8) 1(7.7) 0(0.0) 36(7.9)
Care level 1 2(14.3) 7(17.1) 0(0.0) 1(14.3) 102(22.5)
Care level 2 1(7.1) 6(14.6) 5(38.5) 0(0.0) 98(21.6)
Care level 3 3(21.4) 3(7.3) 2(15.4) 3(42.9) 48(10.6)
Care level 4 3(21.4) 4(9.8) 2(15.4) 2(28.6) 54(11.9)
Care level 5 2(14.3) 4(9.8) 2(15.4) 0(0.0) 24(5.3)
Charlson Comorbidity Index (%)
0-3 0(0.0) 0(0.0) 0(0.0) 1(14.3) 32(7.1)
4-5 5(35.7) 15(36.6) 4(30.8) 2(28.6) 165(36.4)
>=6 9(64.3) 26(63.4) 9(69.2) 4(57.1) 256(56.5)
Comorbidity score, median (IQR) 5.8+1.7 6.4+1.8 5.7+0.8 5.9+2.3 5.8+2.0
Medical district
Fukuoka, Itoshima 2(14.3) 15(36.6) 3(23.1) 1(14.3) 125(27.6)
Kasuya 0(0.0) 2(4.9) 0(0.0) 0(0.0) 15(3.3)
Munakata 4(28.6) 0(0.0) 0(0.0) 0(0.0) 16(3.5)
Chikushi 2(14.3) 5(12.2) 0(0.0) 0(0.0) 33(7.3)
Asakura 0(0.0) 0(0.0) 0(0.0) 0(0.0) 5(1.1)
Kurume 3(21.4) 8(19.5) 2(15.4) 0(0.0) 43(9.5)
Yame/Chikugo 0(0.0) 0(0.0) 1(7.7) 0(0.0) 19(4.2)
Ariake 0(0.0) 0(0.0) 0(0.0) 1(14.3) 30(6.6)
lizuka 0(0.0) 6(14.6) 1(7.7) 1(14.3) 22(4.9)
Nogata/Kurate 0(0.0) 2(4.9) 1(7.7) 2(28.6) 17(3.8)
Tagawa 0(0.0) 2(4.9) 0(0.0) 1(14.3) 20(4.4)
Kitakyushu 2(14.3) 1(2.4) 4(30.8) 1(14.3) 97(21.4)
Keichiku 1(7.1) 0(0.0) 1(7.7) 0(0.0) 11(2.4)
Home-based end-of-life care (%)
Yes (%) 123(25.7) 7(50.0) 25(61.0) 7(53.8) 3(42.9) 109(24.1)
No (%) 356(74.3) 7(50.0) 16(39.0) 6(46.2) 4(57.1) 344(75.9)

IQR, interquartile range; SD, standard deviation.

HCSCs, home care support clinics/hospitals.



Table 3 Association between the utilization of home care resources and death at home

Model 1 (univariate) Model 2 (multivariate) * Model 3 (multilevel logistic regression model) **
Odds ratio 95% ClI P Odds ratio 95% ClI P Odds ratio 95% ClI P
Type of home care facility
Enhanced HCSCs
Not available Reference Reference Reference
Available 10.17 3.55, 29.09 <0.001 4.74 158, 14.24 0.006 4.44 147, 13.42 0.008
Enhanced HCSCs with beds
Not available Reference Reference Reference
Available 16.37 8.69, 30.85 <0.001 9.34 4.69, 1861 <0.001 8.66 431, 17.40 <0.001
Conventional HCSCs
Not available Reference Reference Reference
Available 11.86 3.97, 3542  <0.001 5.86 1.91, 18.00  0.002 5.78 1.86, 17.94 0.002
Other HCSCs
Not available Reference Reference Reference
Available 7.58 1.69, 33.93  0.008 3.27 0.72, 1497  0.13 3.64 0.78, 16.96 0.10
Home-visit nursing care
Not available Reference Reference Reference
Available 3.69 2.92, 4.67 <0.001 1.90 145, 2.49 <0.001 1.86 142, 2.44 <0.001
Sex
Male Reference Reference
Female 1.06 0.89, 1.27 0.52 1.06 0.89, 1.28 0.51
Age category
75-79 Reference Reference
80-84 1.06 0.86, 1.31 0.57 1.06 0.86, 1.31 0.59
85-89 0.84 0.65, 1.08 0.18 0.84 0.65, 1.09 0.18
95- 0.78 0.56, 1.11 0.17 0.79 0.56, 1.11 0.18
Care-need level
None Reference Reference
Support level 1,2 141 1.01, 1.95 0.04 141 1.01, 1.96 0.04

Care level 1-3 2.52 2.04, 3.12 <0.001 2.55 2.05, 3.16 <0.001



Care level 4,5 3.76 2.83, 5.00 <0.001 3.89 2.92, 5.18 <0.001
CCl

0-3 Reference Reference
4-5 1.10 0.79, 1.54 0.57 1.13 0.81, 1.58 0.48
>=6 0.92 0.66, 1.29 0.64 0.94 0.67, 1.32 0.74

Random effect

Variation (Standard Error) 0.069(0.046)
Log likelihood -1812.57 -1804.05
AIC 3655.14 3640.10

BIC 3756.68 3748.41

* Multivariate logistic regression models adjusted for sex, age, care-need level and CCI as covariates.
** The explanatory variables were divided into two levels. The primary level was individual patients and the secondary level was the secondary health care area. In addition, multilevel logistic regression models
adjusted for sex, age and CCI as covariates.

HCSCs, home care support clinics/hospitals; AIC, Akaike information criterion; BIC, Bayesian information criterion; CCI, Charlson comorbidity index; CI, confidence interval.
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