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Frailty is one of the most problematic expressions of an 
aging population.4 It is a condition of reduced physiological 
reserves associated with an increased susceptibility to dis-
ability.5,6 Some studies have estimated that a 25–50% of 
elderly people are frail and are more likely to require long-
term care and have a significantly increased risk of falling, 
disability, and death.7,8 Patients hospitalized with HF 
frailty are strongly associated with mortality.9 Frailty 
begins prior to long-term care and after loss of indepen-
dence.10 In Japan, the frail stage relates to patients with a 
requirement for support level 1 or 2 in the long-term care 

I n most countries in the world, the elderly population 
has been increasing rapidly. By 2018, the number of 
people aged ≥65 years in Japan accounted for 28.1% 

of the population, giving Japan the highest proportion of 
elderly people in the world.1,2 In Japan, the proportion of 
younger people will continue to decrease, whereas that of 
the elderly will continue to grow. The proportion of people 
aged ≥65 years will reach 38.4% by 2065.1 In such an aging 
society, heart failure (HF) is a prevalent disease, which 
causes physical, cognitive, and social problems, as well as 
many types of comorbidities.3
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Background: In Japan, the long-term care insurance (LTCI) system has an important role in helping elderly people, but there have 
been no clinical studies that have examined the relationship between the LTCI and prognosis for patients with acute heart failure 
(HF).

Methods and Results: This registry was a prospective multicenter cohort, 1,253 patients were enrolled and 965 patients with acute 
HF aged ≥65 years were comprised the study group. The composite endpoint included all-cause death and hospitalization for HF 
after discharge. We divided the patients into 4 groups: (i) patients without LTCI, (ii) patients requiring support level 1 or 2, (iii) patients 
with care level 1 or 2, and (iv) patients with care levels 3–5. The Kaplan-Meier analysis identified a lower rate of the composite 
endpoint in group (i) than in the other groups. After adjusting for potentially confounding effects using a Cox proportional regression 
model, the hazard ratio (HR) of the composite endpoint increased significantly in groups (iii) and (iv) (adjusted HR, 1.62; 95% 
confidence interval [CI], 1.22–1.98 and adjusted HR, 1.62; 95% CI, 1.23–2.14, respectively) when compared with group (i). However, 
there was no significant difference between groups (i) and (ii).

Conclusions: The level of LTCI was associated with a higher risk of the composite endpoint after discharge in acute HF patients.
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of 798,000. The institutions consisted of 1 cardiovascular 
center and 12 small or medium-sized hospitals.14 Based on 
the Framingham criteria,15 HF was diagnosed when there 
were ≥2 major criteria, or 1 major and 2 minor criteria. 
There were no exclusion criteria. The detailed study design 
of the KICKOFF Registry is described in the UMIN Clinical 
Trials Registry (UMIN000016850). The clinical data of all 
patients were collected by an electronic data capture sys-
tem, and automatically checked by the physicians in charge 
at each institution for missing or contradictory entries and 
values not in the normal range. The data were also checked 
by the general office of the registry. Data from medical 
record reviews and interviews with patients or other family 
members were also recorded.

LCTI System of Japan
In order to appropriately deal with long-term care issues in 
an aging society, the LTCI system was introduced in April 
2000, allowing people with long-term care needs from all 
areas of society in Japan to receive enough support.16 The 
LTCI system operates on the principles of social insurance, 
with benefits provided irrespective of income or family 
situation. The recipients receive only services, not cash 
allowances, and can choose their services and providers. 
People aged ≥65 who satisfy the eligibility criteria (cate-
gory 1 insured persons), and people aged 40–64 years with 
an age-related illness (category 2 insured persons) are eli-
gible to receive long-term care services. Questionnaires 
regarding daily life and activities are used to assess eligibil-
ity and create the 7 certification levels of long-term care 
need: support required 1 or 2, and care levels 1 (least dis-
abled) to 5 (most disabled).17 The data of LTCI level were 
collected from both the medical records and interviews 
with patients or family members.

insurance (LTCI) system.11 The existence of frailty is a new 
risk certification of the LTCI service in Japan.12 Consider-
ing the LTCI is helpful for early intervention in patients 
affected by physical, psychological, and social problems, 
understanding their social backgrounds is also important 
for determining the management of treatment.

In Japan, the LTCI system plays an important role in 
helping older people lead more independent lives and to 
relieve the burden of family care.13 Although the LTCI has 
the potential to improve the independence and quality of 
life for older people, there have been no clinical studies 
examining the relationship between the LTCI and progno-
sis of patients with acute HF. The Kitakawachi Clinical 
Background and Outcome of Heart Failure (KICKOFF) 
Registry was designed as a prospective, multicenter cohort 
of Japanese patients with acute HF,14 comprising 13 hos-
pitals in the north of Kitakawachi and Yawata, which are 
typical satellite communities in Osaka, Japan. Using the 
database, we assessed the patients’ characteristics, includ-
ing their social background, and examined the difference 
in outcomes between patients without LTCI support and 
those in each of the LTCI care levels.

Methods
Study Design
We analyzed the data from the KICKOFF Registry, which 
registered patients diagnosed with acute HF during hospi-
talization between April 2015 and August 2017. The insti-
tutions participating in the study were 13 hospitals in the 
north of Kitakawachi (Hirakata City, Neyagawa City, and 
Katano City) and Yawata. Kitakawachi is located at the 
eastern end of Osaka Prefecture and Yawata is at the 
southern end of Kyoto Prefecture. At the time, the northern 
parts of Kitakawachi and Yawata had a total population 

Figure 1.  Patient flowchart. We enrolled 
1,253 patients with acute heart failure, 
and 965 patients with follow-up data 
were available for this study. Of the 965 
patients, there were (i) 538 (55.8%) with-
out LTCI, (ii) 123 (12.7%) requiring sup-
port level 1 or 2, (iii) 177 with care level 
1 or 2 (18.3%), and (iv) 127 patients with 
care level 3–5 (13.2%). LCTI, long-term 
care insurance.
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Statistical Analysis
The clinical baseline characteristics were compared among 
the 4 groups using Cochran-Armitage tests for categorical 
variables, and Dunnet tests for continuous variables. Con-
tinuous variables are expressed as mean ± standard devia-
tion or interquartile range, and categorical variables are 
expressed as numbers and percentages. The Kaplan-Meier 
method was performed to evaluate the cumulative inci-
dences of the composite endpoint, all-cause death and 
hospitalization for HF. We assessed the differences by 
performing a log-rank test and the Bonferroni method for 
multiple comparison. In addition, we performed a multi-
variate analysis, using a Cox proportional hazard model, 
to evaluate the association between the 4 groups and the 
incidence of the composite endpoint. We measured time 
from discharge to the first outcome (all-cause death or 
hospitalization for HF) or the completed follow-up until 
March 2019. All patients were followed at least 6 months. 
We assumed that the included variables were time indepen-
dent from discharge.19,20 We also calculated the hazard 
ratios (HR) with 95% confidence intervals (CI). We 
adjusted for potentially confounding effects in the multi-
variable models that were considered to be associated with 
the clinical outcomes, including male sex, the age category 
(65–74, 75–84, 85 and >85 years old), and comorbidities 
(“yes” or “no”), which included history of HF, coronary 
artery disease, valvular disease, cardiomyopathy, hyper-
tension, diabetes mellitus, dyslipidemia, atrial fibrillation, 
chronic kidney disease, and stroke. Furthermore, to evalu-
ate the effect of lifestyle factors, the covariates were 
selected in another Cox proportional hazard model as 
follows: male sex, age category, lifestyle factors (yes/no); 
living style (alone or with partner only), main dietary man-
ager (self or partner), main drug therapy manager (self or 
partner), history of smoking, drinking every day and dial-
ysis. In addition, to assess the differences between the 
LTCI patients, we compared the analysis of group (ii) with 
that of groups (iii) and (iv). All statistical analyses were 
performed by JMP version 14 (SAS Institute, Cary, NC, 
USA). We considered P<0.05 as statistically significant.

Patient Data Definitions
In this study, we included only patients aged ≥65 years 
because patients who had only HF were category 1 insured 
persons and did not have an eligible of LTCI.17 Based on 
their level of LTCI, patients were divided into 4 groups: (i) 
patients without LTCI, (ii) patients requiring support level 
1 and 2, (iii) patients with care level 1 or 2, (iv) patients 
with care levels 3–5. Patients with care level 1 or 2 are able 
to perform their own general care with assistance only, but 
patients with care levels 3–5 are unable to look after 
themselves without care. The other definitions of each 
comorbidity are described in our previous paper.14 We 
divided the patients into 3 lifestyle groups: (i) living alone 
or with a partner only; (ii) living with a son or daughter; or 
(iii) living in a nursing home or hospital. The main dietary 
manager was defined as the person who most frequently 
provided the patient with meals (i.e., the patient or partner, 
a son or daughter, a caretaker, a nursing home or hospital, 
home-delivery service, or dining out). The main drug therapy 
manager was defined as the person who most frequently 
managed the patients’ treatments on a daily basis (i.e., the 
patient or partner, a son or daughter, a caretaker, or a 
nursing home or hospital).

We performed follow-up at 6 months, 1 year, 2 years, 
and 3 years after hospital discharge. Follow-up data were 
collected primarily by a review of hospital records, and 
additional follow-up information was obtained via tele-
phone or mail contact with the patients or their relatives. 
The primary endpoint was a composite endpoint that 
included all-cause death and hospitalization for HF during 
the follow-up period.18 The secondary endpoints were the 
incidence of all-cause death and of hospitalization for HF.

The study protocol complied with the ethical guidelines 
of the 1975 Declaration of Helsinki and was approved by 
the Ethics Committee of the Hirakata Kohsai Hospital 
(Osaka, Japan). Informed consent was given by all par-
ticipants prior to their enrollment in the study. Direct 
patient identifiers were not registered, to preserve patient 
confidentiality. The study did not alter any treatment spec-
ified in the protocol or any other method of outpatient 
care.

Figure 2.  Distribution of LTCI in patients 
according to age. As patients grew 
older, they required more, and more 
intensive, services. LCTI, long-term 
care insurance.
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patients according to age. As patients grew older, they 
required more, and more intensive, LTCI services.

Table 1 shows the baseline clinical characteristics and 
social background of all eligible patients. Overall, 48.2% of 
the patients were male and the mean age was 80.4 years. 
The mean age tended to be higher with increasing level of 
LTCI: (i) 76.9; (ii) 83.1; (iii) 84.2; and (iv) 86.8 years. The 
average length of hospital stay was longer in the group 
with more severe LTCI needs. There was no significant 
difference in the proportion of HF patients with preserved 
ejection fraction (left ventricular ejection fraction ≥50%). 
The patients in group (ii) represented the highest propor-
tion of those living alone or with their partner, and the 
proportion of patients with family support was also higher 

Results
Figure 1 shows the patient flow in this study. We enrolled 
1,253 patients with acute HF, and 1,118 patients were dis-
charged from hospital. After excluding 139 patients who 
were <65 years old and 14 patients who did not have 
detailed LTCI data, the remaining 965 patients all had 
follow-up data available as of March 2019. The median 
follow-up period was 554 days (interquartile range, 230–
927 days). Of the 965 patients, there were (i) 538 patients 
(55.8%) without LTCI, (ii) 123 patients (12.7%) requiring 
support level 1 or 2, (iii) 177 patients (18.3%) with care 
level 1 or 2, and (iv) 127 patients (13.2%) with care level 
3–5. Figure 2 shows the distribution of LTCI among the 

Table 1. Baseline Clinical Characteristics and Social Background

All patients Without  
LTCI

Support  
required 1, 2

Care level  
1, 2

Care level  
3–5

n 965 538 123 177 127

Male 465 (48.2) 　321 (59.7)† 37 (30.1)   66 (37.3) 41 (32.3)

Age (years) 80.4±7.0　　 76.9±7.2　　 83.1±6.3‡ 84.2±6.9‡ 86.8±7.0‡

  65–74 252 (26.1) 　214 (39.8)† 12 (9.8)　　 17 (9.6) 9 (7.1)

  75–84 399 (41.4) 　241 (44.8)† 59 (47.9)   67 (37.9) 32 (25.2)

  85 and >85 314 (32.5) 　  83 (15.4)† 52 (42.3)   93 (52.5) 86 (67.7)

In hospital (days) 25.7±20.4 23.8±18.5  24.6±19.6   28.5±23.1‡   31.6±24.7‡

Comorbidities

  History of HF 570 (59.1) 　293 (54.5)† 72 (58.5) 123 (69.5) 82 (64.6)

  History of CAD 286 (29.6) 　180 (33.5)† 25 (20.3)   47 (26.6) 34 (26.8)

  Valvular disease 305 (31.6) 　151 (28.1)† 42 (34.2)   73 (41.2) 39 (30.7)

  Cardiomyopathy 130 (11.8)   78 (14.5) 18 (14.6)   19 (10.7) 15 (11.8)

  Hypertension 653 (67.7) 385 (71.2) 77 (62.6) 115 (65.0) 78 (61.4)

  Diabetes mellitus 328 (34.0) 201 (37.4) 34 (27.6)   52 (29.4) 41 (32.3)

  Dyslipidemia 368 (38.1) 218 (40.5) 49 (39.8)   58 (32.8) 43 (33.9)

  Atrial fibrillation 432 (44.8) 244 (45.4) 52 (42.3)   77 (43.5) 59 (46.5)

  Chronic kidney disease 543 (56.3) 291 (54.1) 68 (55.3) 112 (63.3) 72 (56.7)

  History of stroke 129 (13.4) 　49 (9.1)† 15 (12.2)   35 (19.8) 30 (23.6)

BNP (pg/dL) 231.0  
[106.2–487.9]

225.9  
[103.6–466.2]

236.2  
[100.2–500.4]

257.8  
[102.2–522.5]‡

294.1  
[135.4–544.5]

LVEF (%) 53.2±17.2 52.1±17.3   57.5±15.7‡  54.1±17.5  52.8±17.9

  <50% 566 (60.0) 304 (58.0) 83 (69.8) 104 (59.8) 75 (59.5)

Lifestyle

  Alone or with partner 472 (48.9) 　290 (53.9)† 78 (63.4)   73 (41.2) 31 (24.4)

  With son or daughter 377 (39.1) 　237 (44.1)† 33 (26.8)   65 (36.7) 42 (33.1)

  Institution for aged or hospital 116 (12.0) 　11 (2.0)† 12 (9.8)　　   39 (22.0) 54 (42.5)

Family support (alone or with partner only) 179 (37.9) 101 (34.8) 37 (47.4)   25 (34.3) 16 (51.6)

Main dietary manager

  Self or partner 586 (60.7) 　419 (77.9)† 70 (56.9)   71 (40.1) 26 (20.5)

  Son or daughter 186 (19.3) 　  77 (14.3)† 26 (21.1)   48 (27.1) 35 (27.6)

  Caretaker, institution for aged or hospital 132 (13.7) 　11 (2.0)† 14 (11.4)   48 (27.1) 59 (46.5)

  Home-delivery service, Dining out 61 (6.3) 31 (5.8) 13 (10.6) 10 (5.7) 7 (5.5)

Main drug therapy manager

  Self or partner 731 (75.8) 　496 (92.2)† 96 (78.1) 102 (57.6) 37 (29.1)

  Son or daughter 112 (11.6) 　31 (5.8)† 17 (13.8)   33 (18.6) 31 (24.4)

  Caretaker, institution for aged or hospital 122 (12.6) 　11 (2.0)† 10 (8.1)　　   42 (23.7) 59 (46.5)

Home-visit medical service 64 (6.6) – 15 (12.2)   23 (13.0) 25 (19.7)

Day service or day care 161 (16.7) 　  4 (0.7)† 39 (31.7)   68 (38.4) 50 (39.4)

Categorial data are presented as number (%). Continuous data are presented as mean±standard deviation (SD) or interquartile range.  
†Significantly different for categorical variables using Cochran-Armitage test, ‡for continuous variables using Dunnet test from without LTCI 
(P<0.05). BNP, B-type natriuretic peptide; CAD, coronary artery disease; HF, heart failure; LTCI, long-term care insurance; LVEF, left ventricular 
ejection fraction.
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in group (i), when compared with the other groups 
(Figure 3B,C).

In the Cox proportional hazard model (Table 2), the 
composite endpoint HR increased significantly in groups 
(iii) and (iv), when compared with group (i) (adjusted HR, 
1.62; 95% CI, 1.22–1.98, P<0.001 and adjusted HR, 1.62; 
95% CI, 1.23–2.14, P<0.001, respectively), but there was 
no significant difference between groups (i) and (ii) 
(adjusted HR, 1.22; 95% CI, 0.91–1.64, P=0.165). This 
trend was also evident for all-cause death. The HR of hos-
pitalization for HF increased significantly only in group 
(iii), when compared with group (i) (adjusted HR, 1.58; 
95% CI, 1.20–2.09, P=0.001). In the other Cox propor-
tional hazard model using lifestyle factors (Supplementary 
Table), we obtained similar results. Finally, the subgroup 
analysis showed that the composite endpoints in groups 
(iii) and (iv) had a significantly higher HR than in group 
(ii) (adjusted HR, 1.34; 95% CI, 1.01–1.79, P=0.040) 
(Table 3).

Discussion
In this prospective registry of HF patients in Japan, among 
the acute HF patients those with LTCI care level 1–5 had 
a significantly greater risk of the composite endpoint, 
including all-cause death and hospitalization for HF, after 

in group (ii) than in the group of patients without LTCI. 
The proportion of patients who managed their own diet 
and drug therapy or whose partner managed them, tended 
to decrease with increasing LTCI level. The percentage of 
those using home-visits, day services or the day care system 
was 43.9% in group (ii), 51.4% in group (iii), and 59.1% in 
group (iv).

During the follow-up period, the cumulative event rates 
of all patients were compared among the 4 groups. A total 
of 502 patients (52.0%) recorded the composite endpoint, 
and the highest proportion of the composite endpoint was 
in group (iv): 69.3% (88/127). This was followed by 67.8% 
(120/177) in group (iii), 55.3% (68/123) in group (ii), and 
42.0% (226/538) in group (i). Using the Kaplan-Meier 
method, we obtained a significantly lower rate of the com-
posite endpoint for group (i) than for the other groups 
(Figure 3A). With regard to the secondary outcomes, 
increasing the LTCI level significantly increased the pro-
portion of all-cause death, as follows: (i) 20.3% (109/538); 
(ii) 31.7% (39/123); (iii) 41.8% (74/177); and (iv) 49.6% 
(63/127). However, with regard to hospitalization for HF, 
the highest proportion was 51.4% (91/177) in group (iii), 
followed by 43.1% (53/123) in group (ii), 40.9% (52/127) in 
group (iv), and 32.2% (173/538) in group (i). Using the 
Kaplan-Meier method, we also obtained significantly 
lower rates of all-cause death and hospitalization for HF 

Figure 3.  Kaplan-Meier curves for the composite endpoint (A), all-cause death (B), and the hospitalization for heart failure (HF) 
(C) during the follow-up period among 4 groups of patients: (i) without LTCI, (ii) support level 1 and 2, (iii) care level 1 and 2, and 
(iv) care level 3–5. In the Kaplan-Meier analysis we obtained a significant lower rate of the composite endpoint in group (i) than in 
the other groups (A). We also obtained a significantly lower rate of all-cause death and hospitalization for HF in group (i) than in 
the other groups (B,C).
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results were also obtained in our multicenter prospective 
study with a longer follow-up period. We reported in a 
previous study that 18.1% of super-elderly patients with 
acute HF lost the ability to walk independently by the time 
they were discharged from hospital,14 and that a decline in 
the activities of daily living (ADL) was an independent risk 
factor of hospitalization for HF and death.22

In Japan, there was a 3-fold increase in the use of formal 
services by the frail older population, from 1.49 million 
people in 2000 to 4.74 million people in 2018, and there 
was also a 3-fold increase in the number of people with 
LTCI, from 2.18 million people in 2000 to 6.44 million 
people in 2018.23 Previous reports indicate that some peo-
ple eligible for the LTCI did not use any services, and on 
average recipients of home-based care chose to use only 
40–60% of their entitlement.13 The northern parts of  
Kitakawachi (Hirakata City) and Yawata are typical satel-
lite communities in Japan and the rate of people with 
LTCI in this region is similar to the whole of Japan (18.5% 
in Hirakata City vs. 18.4% in the whole of Japan in 2015).24 
In our study, the proportion of people using home-visit 
medical services, day services, or the day care system was 
43.9% in patients requiring support, 51.4% in those with 
care level 1 or 2, and 59.1% in those with care level 3–5. A 
previous study reported that the use of respite care or day 
care services was associated with prevention of institu-
tional admission,25 and another study reported that more 
frequent use of day care services was associated with lower 
mortality rates in frail adults.26 However, in a 2011 report, 

discharge from hospital. However, there was no significant 
difference between the patients without LTCI and those 
requiring support only. In the subgroup of patients with 
LTCI, the patients with care level 1–5 had a greater risk of 
reaching the composite endpoint than those requiring only 
support. In addition, these differences were independently 
maintained despite adjustments for differences in age, sex, 
and comorbidities. Furthermore, we identified characteris-
tics, including social background, of acute HF patients 
without LTCI and of those at each level of LTCI. To our 
knowledge, this is the first report to examine the associa-
tion between the LTCI system and prognosis, and includes 
information that is helpful as a social resource for preven-
tative approaches to the management of patients following 
acute HF.

We found that the worst outcomes after discharge for 
acute HF patients were more associated with patients in 
care levels 1–5 than for those without LTCI, and those 
patients with supportive care only. This suggests that we 
should prevent a decline in the level of LTCI in patients 
with HF, in order to improve their outcomes after dis-
charge. The patients with supportive care were still able to 
live independently and maintain their quality of life. A 
previous study showed that the need for nursing care was 
associated with increased mortality, regardless of the stage 
of HF, in patients with chronic HF.21 Being in the LTCI 
system and the level of LTCI have been independently 
associated with 1-year all-cause death and all-cause read-
mission in single-center retrospective studies.11 Similar 

Table 2. HRs in All Patients for Each Event, the Composite Endpoint, All-Cause Death and Hospitalization for HF During the 
Follow-up Period

Events

Composite endpoint All-cause death Hospitalization for HF

Crude  
HR  

(95% CI)

P  
value

Adjusted  
HR  

(95% CI)

P  
value

Crude  
HR  

(95% CI)

P  
value

Adjusted  
HR  

(95% CI)

P  
value

Crude  
HR  

(95% CI)

P  
value

Adjusted  
HR  

(95% CI)

P  
value

Without LCTI 1 (Ref.) 1 (Ref.) 1 (Ref.) 1 (Ref.) 1 (Ref.) 1 (Ref.)

Support required 1, 2 1.44  
(1.09– 
1.87)

　0.011 1.22  
(0.91– 
1.64)

　0.165 1.64  
(1.13– 
2.35)

　0.011 1.40  
(0.94– 
2.04)

　0.088 1.46  
(1.06– 
1.97)

　0.020 1.32  
(0.95– 
1.83)

0.099

Care level 1, 2 2.12  
(1.69– 
2.64)

<0.001 1.62  
(1.22– 
1.98)

<0.001 2.41  
(1.79– 
3.24)

<0.001 1.72  
(1.24– 
2.38)

　0.001 2.04  
(1.58– 
2.63)

<0.001 1.58  
(1.20– 
2.09)

0.001

Care level 3–5 2.22  
(1.73– 
2.83)

<0.001 1.62  
(1.23– 
2.14)

<0.001 3.53  
(2.58– 
4.80)

<0.001 2.42  
(1.71– 
3.44)

<0.001 1.68  
(1.22– 
2.28)

　0.001 1.34  
(0.95– 
1.89)

0.091

HRs were adjusted for male sex, age category (65–74, 75–84, 85 and >85 years old), comorbidities (yes/no); history of HF, CAD, valvular 
disease, cardiomyopathy, hypertension, diabetes mellitus, dyslipidemia, atrial fibrillation, chronic kidney disease, and stroke. The composite 
endpoint included all-cause death and hospitalization for HF. CI, confidence interval; HR, hazard ratio. Other abbreviations as in Table 1.

Table 3. HRs in Patients With Long-Term Care Insurance for Each Event, the Composite Endpoint, All-Cause Death and 
Hospitalization for HF During the Follow-up Period

Event

Composite endpoint All-cause death Hospitalization for HF

Crude  
HR  

(95% CI)

P  
value

Adjusted  
HR  

(95% CI)

P  
value

Crude  
HR  

(95% CI)

P  
value

Adjusted  
HR  

(95% CI)

P  
value

Crude  
HR  

(95% CI)

P  
value

Adjusted  
HR  

(95% CI)

P  
value

Support required 1, 2 1 (Ref.) 1 (Ref.) 1 (Ref.) 1 (Ref.) 1 (Ref.) 1 (Ref.)

Care level 1–5 1.52  
(1.16– 
2.01)

0.002 1.34  
(1.01– 
1.79)

0.040 1.72  
(1.22– 
2.49)

0.002 1.52  
(1.06– 
2.23)

0.021 1.29  
(0.95– 
1.79)

0.105 1.15  
(0.83– 
1.61)

0.394

HRs were adjusted for male sex, age category (65–74, 75–84, 85 and >85 years old), comorbidities (yes/no); history of HF, CAD, valvular 
disease, cardiomyopathy, hypertension, diabetes mellitus, dyslipidemia, atrial fibrillation, chronic kidney disease, and stroke. The composite 
endpoint included all-cause death and hospitalization for HF. Abbreviations as in Tables 1,2.
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in each hospital, but some patients might have been unable 
to give informed consent. We had no data on them, but we 
did achieve the targeted number of patients before the 
cutoff date. We hope that further studies will discover the 
relationship between these indicators and the level of 
LTCI. Sixth, the proportional hazard assumption is sup-
ported by a non-significant relationship between residuals 
and time, and refuted by a significant relationship. We 
analyzed the verification of the Cox proportional hazards 
model by using EZR software on R commander in this 
study. In the model shown in Table 2 and Table 3, regard-
ing the composite endpoint, the P value of the main factor 
was also not statistically significant. Therefore, we believed 
that the Cox proportional hazards could be assumed in the 
study. Finally, we did not have any data on the reasons 
why LTCI was needed by each patient.

Conclusions
In this population of acute HF patients, a higher level of 
LTCI was associated with a higher the risk of reaching the 
composite endpoint of all-cause death and hospitalization 
for HF, after discharge. In the subgroup of patients with 
LTCI, HF patients with care levels 1–5 had a significantly 
higher risk of reaching the composite endpoint than those 
with only support required. We should prevent a decline in 
the level of LTCI required by patients with HF, and the 
government and medical associations should construct sys-
tems and institutions to maintain patients’ independence.

Acknowledgments
We sincerely appreciate the help of all the institutions participating in 
the registry and the clinical research coordinators (Takemoto N, 
Haratani K, Sakata T, Kiguchi A, Matsushita M). We also thank our 
colleagues from Osaka University Center of Medical Data Science 
and Advanced Clinical Epidemiology Investigator’s Research Project 
for providing their insight and expertise for our research.

Data Availability
The deidentified participant data will be shared on a request basis. 
Please directly contact the corresponding author to request data shar-
ing. The data comprises baseline and follow-up data of patients and 
the study protocol in Japanese. The data are available immediately. 
We used Cochran-Armitage tests for categorical variables, and Dunnet 
tests for continuous variables for the clinical baseline characteristics. 
The Kaplan-Meier method and a Cox proportional hazard model 
were performed for outcomes. All statistical analyses were performed 
by JMP version 14 (SAS Institute, Cary, NC, USA).

Sources of Funding and Disclosures
This research group, the representative was R.N., was supported by 
funding from Nakajima Steel Pipe Company Limited. All other 
authors report no relationships relevant to the contents of this paper 
to disclose.

IRB Information
The study protocol complied with the ethical guidelines of the 1975 
Declaration of Helsinki and was approved by the Ethics Committee 
of the Hirakata Kohsai Hospital (reference no. 2015-01-16).

References
 1. Cabinet Office, Government of Japan. The present and future 

situation of aging (Koureika no genjyou to syouraizou). https://
www8.cao.go.jp/kourei/whitepaper/w-2019/zenbun/pdf/1s1s_01.
pdf (accessed December 26, 2019).

 2. Cabinet Office, Government of Japan. The international trend of 
aging (Koureika no kokusaiteki doukou). https://www8.cao.
go.jp/kourei/whitepaper/w-2019/zenbun/pdf/1s1s_02.pdf 

the results before and after the introduction of LTCI 
showed no overall favorable effects on either elderly care 
recipients’ subjective health status or their ability to under-
take daily tasks.13 Those results suggested that maintain-
ing, rather than improving, the health and functional 
status of frail elderly people was an appropriate goal for 
the LTCI system. Many frail elderly people, with the assis-
tance of an extensive day service or day care system, regu-
larly leave their homes to contact other people and 
participate in social activities. The contact with other local 
people in similar situations benefits them both psychologi-
cally and socially. These systems should increase the use of 
formal care to prevent an increase in the level of LTCI and 
slow the onset of frailty. The government and medical 
associations should construct systems and institutions to 
maintain the elderly’s self-independent life.

All industrialized countries face an aging population 
that will require care.27 In these countries, including Japan, 
family members undertake most of the caring tasks for the 
frail elderly people in the community.28 In our study, the 
group requiring support had the highest proportion of 
patients living alone or with their partner (63.4%) and 
nearly half had family support (47.7%). The proportion of 
those managing their diet and drug therapy by themselves, 
or with the help of their partner, tended to be lower with 
increasing LTCI level. However, 78.0% and >90% of 
patients in the support-required group managed their daily 
diet and diet by themselves or with the help of their family, 
respectively. Of patients with care level 1 or 2, 67.2% and 
two-thirds managed their daily diet and drug therapy by 
themselves or with the help of their family, respectively. 
The availability of care from family members has fallen 
because the number of children has decreased, and more 
women now work away from the home.13 Family care is 
more stressful and burdensome as a result of long-term 
care needs. Some reports show that using formal care ser-
vices reduces the physical and emotional burden of care.29–31 
The official purpose of the LTCI was to help elderly people 
in need of long-term care to maintain their dignity and 
independence, subject to each person’s level of ability,17 
and to relieve families of the burden of care.32

Study Limitations
First, the acute HF diagnosis was defined by physicians 
using the Framingham criteria; therefore, there was the 
possibility of selection or referral bias. However, previous 
major cohort studies of HF in Japan also used Framingham 
criteria for the diagnosis of HF.33,34 Second, we did not 
have detailed data on the implementation of cardiac reha-
bilitation during hospital admission or after discharge.3 In 
patients with HF, cardiac rehabilitation involves the heart 
team staff and is one of the most important treatments 
used to improve prognosis. Third, we did not have detailed 
information to evaluate patients’ ADL using quantitative 
indicators such as the Barthal index or the Functional 
Independence Measure score.35,36 Fourth, we had no data 
on why patients did not have LTCI, but suggest some pos-
sible reasons. The patients without LTCI had sufficient 
physical and cognitive function to live their daily life with-
out help from the LTCI system. Some elderly people or 
their families refuse interference in their own life. Some 
patients may not know how to apply for the LTCI and so 
patients or their families should be informed about the 
LTCI system as an available option before discharge. 
Fifth, this registry enrolled consecutive patients with HF 

https://www8.cao.go.jp/kourei/whitepaper/w-2019/zenbun/pdf/1s1s_01.pdf
https://www8.cao.go.jp/kourei/whitepaper/w-2019/zenbun/pdf/1s1s_01.pdf
https://www8.cao.go.jp/kourei/whitepaper/w-2019/zenbun/pdf/1s1s_01.pdf
https://www8.cao.go.jp/kourei/whitepaper/w-2019/zenbun/pdf/1s1s_02.pdf
https://www8.cao.go.jp/kourei/whitepaper/w-2019/zenbun/pdf/1s1s_02.pdf


Circulation Journal Vol.84, September 2020

1535HF Outcomes With Long-Term Care Insurance

0000002/2153/70006.pdf (accessed March 21, 2020).
25. Weiner J, World Health Organization (WHO). The role of infor-

mal support in long-term care. In Brodsky J, Habib J, Hirschfeld 
M, eds. Key policy issues in long-term care. Geneva, Switzerland: 
WHO, 2003. https://www.who.int/chp/knowledge/publications/
policy_issues_ltc.pdf (accessed December 26, 2019).

26. Kumamoto K, Arai Y, Zarit SH. Use of home care services 
effectively reduces feelings of burden among family caregivers of 
disabled elderly in Japan: Preliminary results. Int J Geriatr Psy-
chiatry 2006; 21: 163 – 170.

27. Suzuki W, Ogura S, Izumida N. Burden of family care-givers and 
the rationing in the Long-Term Care Insurance benefits of Japan. 
Singapore Econ Rev 2008; 53: 121 – 144.

28. Shimizutani S, Noguchi H. What accounts for the onerous care 
burden at home in Japan?: Evidence from household data. Econ 
Anal Econ Soc Res Inst 2005; 175: 1 – 28.

29. Tsutsui T, Muramatsu N. Japan’s universal long-term care sys-
tem reform of 2005: Containing costs and realizing a vision. J 
Am Geriatr Soc 2007; 55: 1458 – 1463.

30. Ministry of Health, Labour and Welfare. Overview and future 
role of the public long-term care insurance system (Koutekika-
igohokenseido no genjyou to konngo no yakuwari). https://www.
mhlw.go.jp/file/06-Seisakujouhou-12300000-Roukenkyoku/ 
0000213177.pdf (accessed December 26, 2019).

31. Tomita N, Yoshimura K, Ikegami N. Impact of home and com-
munity-based services on hospitalization and institutionalization 
among individuals eligible for long-term care insurance in Japan. 
BMC Health Serv Res 2010; 10: 345.

32. Kuzuya M, Masuda Y, Hirakawa Y, Iwata M, Enoki H, 
Hasegawa J, et al. Day care service use is associated with lower 
mortality in community-dwelling frail older people. J Am Geriatr 
Soc 2006; 54: 1364 – 1371.

33. Mizuno M, Kajimoto K, Sato N, Yumino D, Minami Y, Murai 
K, et al. Clinical profile, management, and mortality in very-
elderly patients hospitalized with acute decompensated heart 
failure: An analysis from the ATTEND registry. Eur J Intern 
Med 2016; 27: 80 – 85.

34. Tsutsui H, Tsuchihashi-Makaya M, Kinugawa S, Goto D, 
Takeshita A; JCARE-CARD Investigators. Clinical characteris-
tics and outcome of hospitalized patients with heart failure in 
Japan. Circ J 2006; 70: 1617 – 1623.

35. Mahoney FI, Barthel DW. Functional evaluation: The Barthel 
Index. Md State Med J 1965; 14: 61 – 65.

36. Keith RA, Granger CV, Hamilton BB, Sherwin FS. The func-
tional independence measure. Adv Clin Rehabil 1987; 1: 6 – 8.

Appendix
List of Institutions Participating in the Registry
Chief Investigator: Kitaguchi S, Takabayashi K (Hirakata Kohsai 
Hospital).
Vice-Chief Investigator: Nohara R (Hirakata Kohsai Hospital).
Steering Committee: Morikami Y, Fujita R, Haruna Y (Hirakata 
Kohsai Hospital), Nishio H (Ueyama Hospital), Matsumoto S 
(Hoshigaoka Medical Center), Nakajima O (Hirakata City Hospital).
Statistical Analysis: Kitamura T (Department of Cardiovascular 
Medicine Osaka University Graduate School of Medicine).
Coordinator: Kido Y (Hirakata Kohsai Hospital), Ueshima K (Insti-
tute for Advancement of Clinical and Translational Science Kyoto 
University Hospital).
Participating Institutions: Department of Cardiology, Hirakata Kohsai 
Hospital (Kitaguchi S, Nohara R, Takabayashi K, Ozaki M, Haruna 
Y, Takenaka H, Takenaka K, Fujita R, Yamamoto T, Morikami Y, 
Ichinohe T Hagihara T, Ogami M, Okazaki Y, Ikuta A); Department 
of Cardiology, Hirakata City Hospital (Nakajima O, Yokoyama R); 
Department of Cardiology, Hoshigaoka Medical Center (Matsumoto 
S); Arisawa General Hospital (Terasaki Y); Osaka Hospital (Okuda 
M); Komatsu Hospital (Ichibanngase A); Ueyama Hospital (Nishio 
H, Masai M); Katano Hospital (Kubota J); Fukuda General Hospital 
(Kubota Y); Nakamura Hospital (Kawakami Y); Yawata Central 
Hospital (Uwatoko H); Kyoto Yawata Hospital (Iehara K);  
Otokoyama Hospital (Koito H).

Supplementary Files

Please find supplementary file(s);
http://dx.doi.org/10.1253/circj.CJ-20-0017

(accessed December 26, 2019).
 3. Tsutsui H, JCS 2017/JHFS 2017. Guidelines for diagnosis and 

treatment of acute and chronic heart failure. http://www.j-circ.
or.jp/guideline/pdf/JCS2017_tsutsui_h.pdf (accessed December 
26, 2019).

 4. Clegg A, Young J, Iliffe S, Rikkert MO, Rockwood K. Frailty in 
elderly people. Lancet 2013; 381: 752 – 762.

 5. Buchner DM, Wagner EH. Preventing frail health. Clin Geriatr 
Med 1992; 8: 1 – 17.

 6. Dent E, Lien C, Lim WS, Wong WC, Wong CH, Ng TP, et al. 
The Asia-Pacific clinical practice guidelines for the management 
of frailty. J Am Med Dir Assoc 2017; 18: 564 – 575.

 7. Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C, 
Gottdiener J, et al. Frailty in older adults: Evidence for a pheno-
type. J Gerontol A Biol Sci Med Sci 2001; 56: M146 – M156.

 8. Song X, Mitnitski A, Rockwood K. Prevalence and 10-year 
outcomes of frailty in older adults in relation to deficit accumula-
tion. J Am Geriatr Soc 2010; 58: 681 – 687.

 9. Sze S, Zhang J, Pellicori P, Morgan D, Hoye A, Clark AL. Prog-
nostic value of simple frailty and malnutrition screening tools in 
patients with acute heart failure due to left ventricular systolic 
dysfunction. Clin Res Cardiol 2017; 106: 533 – 541.

10. Kuzuya M. Sarcopenia and flail in the super-aging society. Nichi-
naikai-shi 2015; 104: 2602 – 2607.

11. Takahashi K, Saito M, Inaba S, Morofuji T, Aisu H, Sumimoto 
T, et al. Contribution of the long-term care insurance certificate 
for predicting 1-year all-cause readmission compared with vali-
dated risk scores in elderly patients with heart failure. Open 
Heart 2016; 3: e000501.

12. Shimada H, Makizako H, Doi T, Tsutsumimoto K, Suzuki T. 
Incidence of disability in frail older persons with or without slow 
walking speed. J Am Med Dir Assoc 2015; 16: 690 – 696.

13. Tamiya N, Noguchi H, Nishi A, Reich MR, Ikegami N, Hashimoto 
T, et al. Population ageing and wellbeing: Lessons from Japan’s 
long-term care insurance policy. Lancet 2011; 378: 1183 – 1192.

14. Takabayashi K, Ikuta A, Okazaki Y, Ogami M, Iwastu K,  
Matsumura K, et al. Clinical characteristics and social frailty of 
super-elderly patients with heart failure: The Kitakawachi clinical 
background and outcome of heart failure registry. Circ J 2016; 
81: 69 – 76.

15. Ho KK, Pinsky JL, Kannel WB, Levy D. The epidemiology of 
heart failure: The Framingham study. J Am Coll Cardiol 1993; 
22: 6A – 13A.

16. Tokyo Metropolitan Government. Structure of the Long-Term 
Care Insurance System. http://www.fukushihoken.metro.tokyo.
jp/kourei/koho/kaigo_pamph.files/p.1kaigohoken-english.pdf 
(accessed December 26, 2019).

17. Ministry of Health, Labour and Welfare. Long-Term Care Insur-
ance System of Japan. November 2016. https://www.mhlw.go.jp/
english/policy/care-welfare/care-welfare-elderly/dl/ltcisj_e.pdf 
(accessed December 26, 2019).

18. Lichstein E, Sharma A. Changing endpoints for heart failure 
studies. J Am Coll Cardiol 2018; 71: 2653 – 2655.

19. Ushigome R, Sakata Y, Nochioka K, Miyata S, Miura M, 
Tadaki S, et al. Temporal trends in clinical characteristics, man-
agement and prognosis of patients with symptomatic heart fail-
ure in Japan: Report from the CHART Studies. Circ J 2015; 79: 
2396 – 2407.

20. Hamaguchi S, Kinugawa S, Tsuchihashi-Makaya M, Goto D, 
Yamada S, Yokoshiki H, et al. Characteristics, management, 
and outcomes for patients during hospitalization due to worsen-
ing heart failure: A report from the Japanese Cardiac Registry of 
Heart Failure in Cardiology (JCARE-CARD). J Cardiol 2013; 
62: 95 – 101.

21. Miura M, Sakata Y, Nochioka K, Takada T, Tadaki S, Ushigome 
R, et al; on behalf of the CHART-2 Investigators. Prevalence, 
predictors and prognosis of patients with heart failure requiring 
nursing care: Report from the CHART-2 Study. Circ J 2014; 78: 
2276 – 2283.

22. Takabayashi K, Kitaguchi S, Iwatsu K, Morikami Y, Ichinohe 
T, Yamamoto T, et al. A decline in activities of daily living due 
to acute heart failure is an independent risk factor of hospitaliza-
tion for heart failure and mortality. J Cardiol 2019; 73: 522 – 529.

23. Christensen K, Doblhammer G, Rau R, Vaupel JW. Ageing 
populations: The challenges ahead. Lancet 2009; 374: 1196 – 1208.

24. Hirakata City, Osaka, Japan. Estimated amount of long-term 
care insurance service and long-term care insurance premiums 
(Kaigohokensabisuryou no suikei to kaigohokennryou). https://
www.city.hirakata.osaka.jp/kourei/cmsfiles/contents/ 

https://www.city.hirakata.osaka.jp/kourei/cmsfiles/contents/0000002/2153/70006.pdf
https://www.who.int/chp/knowledge/publications/policy_issues_ltc.pdf
https://www.who.int/chp/knowledge/publications/policy_issues_ltc.pdf
https://www.mhlw.go.jp/file/06-Seisakujouhou-12300000-Roukenkyoku/0000213177.pdf
https://www.mhlw.go.jp/file/06-Seisakujouhou-12300000-Roukenkyoku/0000213177.pdf
https://www.mhlw.go.jp/file/06-Seisakujouhou-12300000-Roukenkyoku/0000213177.pdf
https://www8.cao.go.jp/kourei/whitepaper/w-2019/zenbun/pdf/1s1s_02.pdf
http://www.j-circ.or.jp/guideline/pdf/JCS2017_tsutsui_h.pdf
http://www.j-circ.or.jp/guideline/pdf/JCS2017_tsutsui_h.pdf
http://www.fukushihoken.metro.tokyo.jp/kourei/koho/kaigo_pamph.files/p.1kaigohoken-english.pdf
http://www.fukushihoken.metro.tokyo.jp/kourei/koho/kaigo_pamph.files/p.1kaigohoken-english.pdf
https://www.mhlw.go.jp/english/policy/care-welfare/care-welfare-elderly/dl/ltcisj_e.pdf
https://www.mhlw.go.jp/english/policy/care-welfare/care-welfare-elderly/dl/ltcisj_e.pdf
https://www.city.hirakata.osaka.jp/kourei/cmsfiles/contents/0000002/2153/70006.pdf
https://www.city.hirakata.osaka.jp/kourei/cmsfiles/contents/0000002/2153/70006.pdf

