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Low-income status is an important social determi-
nant of health in patients with heart failure （HF）. 
In this retrospective study of 88 patients hospitalized 
for acute HF, 26.1% were classified as low-income 
based on public assistance or resident tax exemp-
tion. Low-income patients exhibited poorer physi-
cal performance, lower grip strength, and reduced 
cognitive function, as well as a higher prevalence 
of social isolation, particularly perceived loneliness. 
Low-income status was independently associated 
with social isolation. Mortality and HF readmission 
rates at 6 and 12 months did not differ between 
income groups. These findings indicate that low-in-
come HF patients face greater physical, cognitive, 
and psychosocial vulnerabilities despite similar short-
term clinical outcomes, highlighting the potential 
value of multidisciplinary approaches focusing on 
social support and functional maintenance.

INTRODUCTION

Heart failure （HF） is a major global health con-
cern, and the increasing number of patients imposes 
a substantial burden not only on healthcare systems 
but also on national economies ［1］. In the United 
States, the total medical cost related to HF reached 
approximately USD 46 billion in 2020 and is pro-
jected to rise to USD 142 billion by 2050 ［2］. In 
Japan, the annual hospitalization cost per HF patient 
is approximately USD 8,089, the highest among 
acute cardiovascular diseases, with adults aged ≥75 
years accounting for about 70% of the USD 1.187 
billion annual expenditure ［3］. Therefore, addressing 
HF represents one of Japan’s most pressing public 
health priorities.

In recent years, frailty has been recognized as an 
important prognostic factor in HF. Frailty is a mul-
tidimensional construct encompassing physical, psy-
chological, and social domains ［4–7］. Among these, 
social frailty （SF）, which involves reduced social 
participation, economic hardship, and social isolation 
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（SI）, has been increasingly highlighted as a critical 
determinant of adverse outcomes in HF patients. 

In Japan, SF and SI are commonly evaluated us-
ing the Makizako questionnaire ［8］ and the Lubben 
Social Network Scale-6 （LSNS-6） ［9］. Previous 
studies of hospitalized older adults with HF have 
reported a high prevalence of SF （66.5%） assessed 
by the Makizako questionnaire, which was signifi-
cantly associated with increased risks of mortality 
and readmission ［10］. However, because this ques-
tionnaire includes items related to physical activity, 
such as frequency of outings or visiting friends, it 
may partially overlap with physical frailty. In con-
trast, the LSNS-6 evaluates the size and quality of 
social networks independently of physical function 
and is therefore considered a more specific measure 
of SI. Reported prevalence of SI among HF patients 
ranges from 28% to 49% ［11］, and SI has been 
linked to increased risks of rehospitalization and 
mortality. Saito et al. further demonstrated that only 
objective SI, not perceived SI （loneliness）, was as-
sociated with one-year mortality ［12］. Nevertheless, 
neither of these measures includes economic hard-
ship, an essential but often overlooked dimension of 
social vulnerability.

Economic hardship can delay treatment initia-
tion, reduce adherence to guideline-directed medical 
therapy （GDMT） and device-based therapies, and 
increase psychological stress̶collectively referred 
to as “economic toxicity”̶which has been consis-
tently associated with worse clinical outcomes and 
impaired quality of life （QOL） in Western countries 
［13,14］. Similarly, studies from Asian countries, 
including Japan, have shown that lower income 
and educational levels are linked to reduced use 
of β-blockers and device therapy, leading to poorer 
prognosis and lower QOL ［15］. In Japan, financial 
hardship is primarily addressed through two public 
support mechanisms: the public assistance system 
and resident tax exemption. Public assistance pro-
vides financial and medical coverage for households 
experiencing severe poverty, and national statistics 
indicate that approximately 3% of households and 
1.6% of individuals receive public assistance ［16］. 
In contrast, resident tax exemption aims to reduce 
the burden on low-income households, with 23–25% 
of all households, corresponding to about 15–17% 

of the total population, falling under this category 
［17］. 

Furthermore, Japan’s universal health insurance 
system guarantees affordable, high-quality care for 
all citizens, including those receiving public assis-
tance ［18］. Despite these systems, disparities re-
main. The Kyoto Congestive Heart Failure （KCHF） 
Registry reported that 5.8% of HF patients received 
public assistance and had significantly higher HF-re-
lated rehospitalization rates beyond 180 days. These 
patients were more likely to live alone, smoke, 
and exhibit poor medication adherence ［19］. Such 
findings indicate that even within Japan’s equitable 
healthcare structure, economic hardship continues to 
affect HF management and outcomes. 

Importantly, many Japanese studies, including the 
KCHF Registry, have evaluated economic status 
solely based on receiving public assistance, poten-
tially overlooking a substantial population experi-
encing financial hardship despite not qualifying for 
formal support. To better capture socioeconomic 
vulnerability among patients with HF, this study 
defined low-income status to include not only in-
dividuals receiving public assistance but also those 
exempt from resident tax. We then examined the 
economic status, SF, and SI of patients hospitalized 
for acute heart failure （AHF） in Japan and clarified 
the associations of these socioeconomic and psycho-
social factors with clinical outcomes.

METHODS

Study Design and Patients
This single-center, retrospective study included pa-
tients hospitalized for AHF in Japan. The study was 
conducted at Matsue Red Cross Hospital and Shi-
mane University between 2022 and 2023. A total of 
88 consecutive patients diagnosed with AHF accord-
ing to the Japanese guidelines ［20］ who survived 
to discharge were included. The study was approved 
by the ethics committees of Shimane University 
（No. 2021-12） and Matsue Red Cross Hospital （No. 

523） and conducted in accordance with the Dec-
laration of Helsinki. Written informed consent was 
obtained from all participants. 
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Data Collection
Clinical data, including demographics, comorbidi-
ties, medications, and New York Heart Association 
（NYHA） functional class and laboratory findings 
at admission, as well as echocardiographic results 
and physical, nutritional, and cognitive status, were 
collected from medical records. Left ventricular 
ejection fraction （LVEF） was measured by transtho-
racic echocardiography; HF with preserved ejection 
fraction （HFpEF） was defined as LVEF >50% ［20］. 
Laboratory parameters included brain natriuretic 
peptide （BNP）, estimated glomerular filtration rate 
（eGFR） and serum albumin. Nutritional status was 
assessed using the Geriatric Nutritional Risk Index 
（GNRI）, with GNRI <92 indicating malnutrition 
［21］. Physical performance was evaluated using the 

Short Physical Performance Battery （SPPB） and 
handgrip strength, and functional status using the 
Barthel Index （BI）. Cognitive function was assessed 
using the Mini-Cog, with scores ≤2 indicating cog-
nitive impairment （CI） ［22］. Physical, nutritional, 
and cognitive assessments were performed before 
discharge. Information on multidisciplinary inpatient 
care, including the involvement of nurses, physio-
therapists, nutritionists, pharmacists, and medical 
social workers （MSWs）, as well as the number of 
discharge prescriptions and self-management status, 
was also recorded.

Assessment of Social and Economic Factors
Low-income patients were defined as those receiv-
ing public assistance or exempt from resident tax. 
In Japan, public assistance eligibility is based on 
low income （approximately ≤130,000 yen/month）, 
absence of family support, inability to work, and 
lack of financial assets. Resident-tax exemption was 
determined according to the high-cost medical care 
classification: Class I and II （for individuals ≥70 
years） and Class O （for those <70 years）. Employ-
ment and living status before and after discharge 
were also examined. 

SF was assessed using the five-item Makizako 
questionnaire ［8］, which includes reduced frequency 
of going out, not visiting friends, not talking with 
someone every day, not feeling helpful to others, 
and living alone. Patients with two or more nega-
tive responses were classified as having SF. SI was 

assessed using the six-item LSNS-6 ［9］, which 
evaluates social network size, the frequency of con-
tact, and the perceived availability of emotional and 
instrumental support from family and friends. The 
scale includes three family-related items （Q1–Q3） 
and three friendship-related items （Q4–Q6）. SI was 
defined as a total score <12. In this study, we fur-
ther distinguished objective SI, based on actual con-
tact frequency （Q1, Q4）, from subjective SI, based 
on perceived emotional support and connectedness 
（Q2, Q3, Q5, Q6） ［12］.

Clinical Outcomes
The primary outcomes were all-cause mortality and 
HF readmission within 6 months and 1 year after 
discharge. Outcome data was obtained from elec-
tronic medical records and confirmed through tele-
phone interviews with patients or their families.

Statistical Analysis
Continuous variables are presented as mean ± stan-
dard deviation （SD） or median with interquartile 
range （IQR）, and categorical variables as counts 
and percentages. For two-group comparisons be-
tween the low-income and non-low-income groups, 
the chi-square test or Fisher’s exact test was used 
for categorical variables, and Student’s t-test or the 
Wilcoxon rank-sum test was used for continuous 
variables, as appropriate. To evaluate the associations 
between low-income status, SF, and SI, regression 
analyses with propensity-score weighting were con-
ducted. Covariates for weighting were selected based 
on the Meta-Analysis Global Group in Chronic 
Heart Failure （MAGGIC） risk score, a comprehen-
sive risk model commonly used in HF research ［23］. 
The MAGGIC model includes major clinical and 
demographic factors such as age, sex, NYHA class, 
LVEF, smoking status, diabetes mellitus, chronic 
obstructive pulmonary disease （COPD）, prior HF 
hospitalization, systolic blood pressure, body weight, 
eGFR, heart rate, and the use of β-blockers and an-
giotensin-converting enzyme inhibitors （ACEIs） or 
angiotensin II receptor blockers （ARBs）. Statistical 
analyses were performed using StatFlex version 7 
（Artech Co., Ltd., Osaka, Japan）. Analyses were 
adjusted for these covariates, and a p-value <0.05 
was considered statistically significant.
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RESULTS

Baseline Characteristics
Table 1 summarizes the baseline characteristics 
of the 88 patients （mean age 79 years; 70.5% 
male）. Among them, 23 （26.1%） were classified as 
low-income. There were no significant differences 
between the low-income and non-low-income groups 
in age, sex, HF etiology, comorbidities, laboratory 
data, or nutritional status.

However, low-income patients exhibited signifi-
cantly lower physical and cognitive function, as 
reflected by lower SPPB scores （5.7 ± 3.7 vs. 7.6 
± 3.7）, grip strength （19.0 ± 8.7 vs. 24.7 ± 10.2 
kg）, and Mini-Cog scores （2.0 vs. 4.0） （p < 0.05）. 
Cognitive impairment was also more frequent in the 
low-income group （60.9% vs. 36.9%, p < 0.05）.

Social Frailty and Social Isolation
The distributions of Makizako questionnaire and 
LSNS-6 scores are shown in Figure 1. SF and SI 
were identified in 49 （55.7%） and 14 （15.9%） pa-
tients, respectively. Figure 2 illustrates their overlap 
with low-income status, with all three factors coex-
isting in six patients （6.8%）.

As shown in Table 2, low-income patients 
demonstrated lower social engagement, although to-
tal Makizako and SF scores did not differ. While 
LSNS-6 total scores were similar, SI was more 
common in the low-income group （30.4% vs. 
10.8%, p < 0.001）, and perceived SI scores were 
lower （8 vs. 12, p < 0.05）. Regarding financial 
background, 13.0% of low-income patients received 
public assistance, and they were less likely to be 
employed. The proportion of living as a couple was 
also lower （26.1% vs. 70.8%, p < 0.001）, whereas 
post-discharge living arrangements were similar be-
tween groups.

Multidisciplinary care and discharge medications
As shown in Table 3, multidisciplinary interventions 
were common in both groups, but MSW involve-
ment was more frequent among low-income patients 
（69.6% vs. 44.6%, p < 0.05）. Although the number 

of discharge medications was similar, fewer low-in-
come patients were able to self-manage them （42.1% 
vs. 75.4%, p < 0.01）.

Independent Factors Associated with Low-Income 
Status
Table 4 shows the results of multivariate logis-
tic regression analysis for factors associated with 
low-income status, adjusted for MAGGIC score, 
log-transformed BNP, SPPB, and CI. SI, but not 
SF, was independently associated with low-income 
status （odds ratio 5.30, 95% confidence interval 
1.27–20.80; p < 0.05）.

Clinical Outcomes
Regarding prognosis, there were no significant dif-
ferences between the low-income and non-low-
income groups in HF readmission within 6 months 
after discharge （30.4% vs. 30.8%, p = 0.976） or 
in all-cause mortality （8.7% vs. 9.2%, p = 0.940）. 
Similarly, at 1 year, the rates of HF readmission 
（43.5% vs. 36.9%, p = 0.579） and all-cause mortal-
ity （17.4% vs. 16.9%, p = 1.000） were not signifi-
cantly different between the two groups.

DISCUSSION

The main findings of this study were as follows: （1） 
Low-income patients comprised 26.1% of the study 
population, including 3.4% who were public assis-
tance recipients. （2） They exhibited multiple vul-
nerabilities, including poorer physical and cognitive 
function and higher levels of perceived SI （loneli-
ness）. （3） Economic hardship, SF, and SI frequent-
ly overlapped, with economic hardship showing the 
strongest association with perceived SI. （4） Eco-
nomic hardship was not significantly associated with 
all-cause mortality or HF readmission at 6 or 12 
months. 

Shimane Prefecture, where this study was con-
ducted, had an aging rate of approximately 34% in 
2024, which exceeds the national average of 29.3% 
and reflects an advanced aging population. There-
fore, the findings should be interpreted in the con-
text of these regional demographic characteristics 
［24］.

HF is rapidly increasing with population aging, 
becoming a major public health concern. Frailty, 
encompassing physical, psychological, and social 
domains, is a key prognostic factor in HF ［4］. SF, 
including economic hardship, living alone, lone-
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Table 1. Baseline characteristics of the study population

Overall 
（n = 88）

Low-income group 
（n = 23）

Non-low-income 
group （n = 65） P value

Age, years 79 ± 12 82 ± 9 79 ± 12 0.285
Male, n (%) 62 （70.5） 15 （65.2） 47 （72.3） 0.522
BMI, kg/m2 22.3 ± 5.3 21.7 ± 2.9 22.5 ± 6.0 0.531
NYHA Ⅲ/Ⅳ, % 70.5 65.2 72.3 0.522
LVEF, % 39.6 ± 13.5 39.1 ± 14.3 39.7 ± 13.3 0.859
HFpEF, % 31.8 34.8 30.8 0.722
Prior HF hospitalization, % 19.3 26.1 16.9 0.366
Ischemic cardiomyopathy, % 28.4 34.8 26.2 0.430
Comorbidities, %
Hypertension 52.3 60.9 49.2 0.337
Diabetes 35.2 34.8 35.4 0.959
Dyslipidemia 39.8 43.5 38.5 0.673
Laboratory data on admission

BNP, pg/ml 581 
（384-1,080）

773 
（504-1,056）

532 
（347-1,078） 0.159

eGFR, mL/min/1.73m2 49.7 ± 21.9 49.6 ± 26.2 49.7 ± 20.4 0.988
Albumin, g/dl 3.5 ± 0.5 3.5 ± 0.4 3.5 ± 0.5 0.546
Nutritional status
Malnutrition, % 64.0 78.3 58.7 0.620
Physical function
SPPB, points 7.1 ± 3.8 5.7 ± 3.7 7.6 ± 3.7 0.038*
Hand grip strength, kg 23.2 ± 10.1 19.0 ± 8.7 24.7 ± 10.2 0.023*
Barthel index, points 83.4 ± 20.5 80.7 ± 20.0 84.3 ± 20.8 0.482
Cognitive function
Mini-cog, points 4.0 （2.0-5.0） 2.0 （1.0-4.0） 4.0 （2.8-5.0） 0.026*
Cognitive impairment, % 43.2 60.9 36.9 0.047*

BMI: body mass index, BP: blood pressure, NYHA: New York Heart Association functional classification, LVEF: 
Left Ventricular Ejection Fraction, HFpEF: heart failure with preserved ejection fraction, BNP: brain natriuretic 
pepteides, eGFR: estimated Glomerular Filtration Rate, GNRI: Geriatric Nutritional Risk Index, SPPB: Short Physical 
Performance Battery
*P values indicate comparisons between the low-income and non-low-income groups.
*P < 0.05, **P < 0.01, ***P < 0.001

Figure 1. Distribution of scores for SF （Makizako questionnaire） and SI （LSNS-6）.
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Table 2. Social factors by income groups

Overall 
（n = 88）

Low-income group 
（n = 23）

Non-low-income 
group （n = 65） P value

Makizako’s questionnaire, points 2.0 （1.0-2.0） 2.0 （1.0-3.0） 2.0 （1.0-2.0） 0.138
Social frail, % 55.7 65.2 52.3 0.284
LSNS-6, points 18.0 （12.0-20.0） 14.0 （8.0-20.0） 18.0 （14.0-20.0） 0.206
Social isolation, % 15.9 30.4 10.8 <0.001***
Objective SI （Q1 + Q4） 6.0 （4.0-8.0） 6.0 （4.0-8.0） 6.0 （4.0-8.0） 0.945
Perceive SI （Q2 + Q3 + Q5 + Q6） 10.0 （8.0-12.0） 8.0 （4.0-12.0） 12.0 （8.0-12.0） 0.035*
Financial condition, %
Receiving public assistance 3.4 13.0 0.0 0.002**
Currently working 14.8 4.3 18.5 0.170
Living status before hospitalization, %
Living alone at home 13.6 17.4 12.3 0.504
Living someone at home 69.3 69.6 69.2 0.976
with husband/wife 59.1 26.1 70.8 <0.001***
with children 39.8 39.1 40.0 0.942
Living in nursing home 5.7 8.7 4.6 0.603
Living status after discharge, %
Living alone at home 15.9 26.1 12.3 0.181
Living someone at home 64.8 52.2 69.2 0.141
Transfer to another hospital 12.5 17.4 10.8 0.468
Living in nursing home 6.8 4.3 7.7 1.000

BMI: body mass index, BP: blood pressure, NYHA: New York Heart Association functional classification, LVEF: 
Left Ventricular Ejection Fraction, HFpEF: heart failure with preserved ejection fraction, BNP: brain natriuretic 
pepteides, eGFR: estimated Glomerular Filtration Rate, GNRI: Geriatric Nutritional Risk Index, SPPB: Short Physical 
Performance Battery
*P values indicate comparisons between the low-income and non-low-income groups.
*P < 0.05, **P < 0.01, ***P < 0.001

Figure 2. Venn diagram illustrating the overlap among SF, SI, and low-income status.
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liness, limited social support, and reduced social 
participation, has been associated with readmission 
and mortality ［10］. However, due to heterogene-
ity in contributing factors and regional disparities 
［23］, the standardization of SF assessment tools 

remains insufficient. In Japan, SF and SI are com-
monly evaluated using the Makizako questionnaire 
［8］ and LSNS-6 ［9］. The Makizako questionnaire 

is validated but includes items related to physi-
cal activity, such as the frequency of outings and 
visiting friends, which may partially overlap with 
physical frailty. In contrast, the LSNS-6 focuses on 
social relationships, and lower LSNS-6 scores have 
been associated with rehospitalization and mortality 
within 180 days ［11,12］. Nevertheless, neither of 
these tools directly assesses economic hardship, an 
important yet often overlooked dimension of social 
vulnerability.

Economic hardship significantly affects health out-
comes in HF ［25, 26］. Financial constraints hinder 
adherence to GDMT and may worsen prognosis 
through malnutrition, sarcopenia, and psychological 
stress ［26–28］, therefore, this condition is often 
referred to as “economic toxicity” worldwide. In 
Japan, the high-cost medical care benefit system and 
standardized reimbursement ensure equitable access 
to treatment, while MSWs facilitate coordination 
with community resources. Nonetheless, the KCHF 
Registry reported higher 180-day readmission rates 
among public assistance recipients, possibly due to 
poor medication adherence, SI, and smoking ［19］. 
These findings highlight the importance of address-
ing social determinants such as health literacy and 
loneliness in HF management.

First, in this study, low-income status was defined 
as including individuals exempt from resident tax 

Table 3. Rates of multidisciplinary interventions and medications at discharge

Table 4. Multivariate logistic regression analysis for predictors of low-income status

Overall 
（n = 88）

Low-income 
group （n = 23）

Non-low-income 
group （n = 65） P value

Multidisciplinary intervention, %
Nurses 88.5 86.4 89.2 0.709
Physiotherapists 86.4 78.3 89.2 0.286
Nutritionists 78.4 78.3 78.5 1.000
Clinical pharmacists 94.3 87.0 96.9 0.110
Medical social worker 51.1 69.6 44.6 0.040*
Medications, %
ACEI/ARB 42.0 52.2 38.5 0.252
ARNI 27.3 30.4 26.2 0.691
βBlocker 86.2 87.0 85.9 1.000
MRA 35.6 40.9 33.8 0.550
SGLT2 43.2 47.8 41.5 0.601
Number of medications at time of discharge 9.3 ± 3.3 8.7 ± 3.3 9.6 ± 3.2 0.240
Self-management of medications possible 67.1 42.1 75.4 0.007**

Adjusted model
OR 95%CI P

Social frail 1.160 0.343-3.950 0.807
Social isolation 5.300 1.270-20.800 0.019*

ACEI/ARB: Angiotensin-Converting Enzyme Inhibitor / Angiotensin II Receptor Blocker, ARNI: Angiotensin Receptor-
Neprilysin Inhibitor, MRA: Mineralocorticoid Receptor Antagonist, SGLT2: Sodium-Glucose Cotransporter 2 Inhibitor
*P values indicate comparisons between the low-income and non-low-income groups.
*P < 0.05, **P < 0.01, *** P< 0.001

Adjusted for MAGGIC score, log BNP, SPPB, CI
OR: odds ratio, CI: confidence interval
*P < 0.05
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or receiving public assistance. While many previ-
ous studies have identified economic hardship solely 
based on the receipt of public assistance, this study 
adopted a broader definition to capture a wider 
range of individuals experiencing financial difficul-
ties. Overall, 26.1% of patients were classified as 
low-income, including 3.4% who were receiving 
public assistance. This prevalence was comparable 
to national estimates̶15–17% of the total popula-
tion and 23–25% of households being tax-exempt, 
and 1.6% of individuals and 3% of households 
receiving public assistance ［16, 17］. Even though 
the study population was older adults （mean age, 
79 ± 12 years）, the prevalence was similar to the 
national average, suggesting that it may actually 
be lower than expected. The prevalence of SF and 
SI was 55.7% and 15.9%, respectively, both lower 
than those reported in previous studies （66.5% and 
38.4%） ［10,12］. In addition, the proportion of in-
dividuals living alone was 13.6% overall and 17.4% 
in the low-income group, markedly lower than in 
earlier reports, which reported rates of 56% ［19］ 
and 76% ［29］ suggesting greater social integration 
in this population. These differences likely reflect 
the rural setting, characterized by close-knit commu-
nity networks. National data also indicate that living 
alone is less common in rural areas ［30］, where-
as loneliness tends to be higher in urban regions 
［31］. Therefore, although these findings may not 
fully represent urban HF populations, they provide a 
representative picture of HF patients in rural Japan, 
where social connectedness remains relatively strong.

Next, low-income patients showed greater phys-
ical and cognitive frailty, with lower SPPB, grip 
strength, and Mini-Cog scores. Consistent with pre-
vious large-scale cohort studies, patients with HF 
commonly exhibit coexisting physical, cognitive, and 
social frailty ［7］, which was also evident in this 
study. Low income may contribute to multidimen-
sional vulnerabilities, including physical and cogni-
tive frailty, via multiple interrelated pathways such 
as malnutrition, systemic inflammation （e.g., elevat-
ed Interleukin-6）, activation of the hypothalamic-pi-
tuitary-adrenal axis with cortisol elevation due to 
chronic stress, reduced health literacy, and limited 
social participation ［32–34］. In the present study, 
low-income status was strongly associated with 

perceived, but not objective, SI. Whereas objective 
SI reflects quantitative reductions in social contact, 
perceived SI represents subjective loneliness that 
does not necessarily correspond to the actual extent 
of social connections. This distinction is particularly 
important, suggesting that interventions should not 
merely aim to increase social interactions but rather 
focus on individualized support targeting subjective 
loneliness.

Although psychosocial differences by income level 
were evident, no significant differences were ob-
served in HF-related or all-cause mortality at 6 or 
12 months. Previous studies have demonstrated that 
structured multidisciplinary HF management, includ-
ing discharge planning and social work-led support, 
can improve short-term outcomes and reduce read-
missions, even among socially vulnerable patients 
［35］. In our institution, the active involvement of 

MSW may have contributed to attenuating differ-
ences in clinical outcomes between income groups. 
Nevertheless, the relatively small sample size and 
the rural study setting may also have influenced the 
results. Therefore, larger multicenter studies are war-
ranted to clarify the long-term impact of socioeco-
nomic vulnerability on HF outcomes.

This study has several limitations, including its 
single-center, retrospective design and limited sample 
size, which restrict generalizability and causal infer-
ence. Social vulnerabilities may also have been un-
derestimated due to the rural context, and outcomes 
beyond one year were not assessed.

CONCLUSION

In conclusion, this study clarified the social determi-
nants affecting HF patients in a rural area of Japan. 
Low-income patients faced multiple psychosocial 
challenges, including reduced physical and cognitive 
function and greater perceived isolation. Although 
these factors were not associated with short-term 
outcomes, comprehensive interventions addressing 
both economic hardship and perceived loneliness are 
essential to improving outcomes in this vulnerable 
population.

Ethics approval
The study was approved by the ethics committees 

14 SUGIHARA et al.



of Shimane University （No.2021-12） and Matsue 
Red Cross Hospital （No.523）, and the study was 
conducted in accordance with the Declaration of 
Helsinki. All patients gave informed consent to 
participate in the study. This study was registered 
retrospectively, so the clinical trial number is not 
applicable.

Author Contributions
SS contributed to study conception, data collection, 
statistical analysis, interpretation, and manuscript 
drafting. RS contributed to data collection. RT and 
TT contributed to study conception, data organiza-
tion, and interpretation from a social public assis-
tance perspective. MK contributed to manuscript 
drafting and supervised the study from a cardiology 
perspective. KS contributed to clinical data interpre-
tation and supervised the study from a cardiology 
perspective. All authors read and approved the final 
manuscript.

Acknowledgments
We are grateful to the staff of Matsue Red Cross 
Hospital for their cooperation and support in con-
ducting this study. We also thank Ms. Chihiro 
Sugisaki for her valuable academic guidance and 
administrative support.

Funding
This research was supported by JSPS KAKENHI 
（Grant Number: 21H00791, Principal Investigator: 
Chihiro Sugisaki）.

Conflict of Interest
The authors declare no conflicts of interest.

Data availability
The datasets used and analyzed during this study 
are available from the corresponding author on rea-
sonable request.

REFERENCES

1） Shahim B, Kapelios CJ, Savarese G, et al. 
Global public health burden of heart failure: an 
updated review. Card Fail Rev 2023;9:e11. doi: 
10.15420/cfr.2023.05.

2） WRITING COMMITTEE MEMBERS. HF 
STATS 2025: Heart Failure Epidemiology and 
Outcomes Statistics An Updated 2025 Report 
from the Heart Failure Society of America. 
J Card Fail 2026;32:439-498. doi: 10.1016/
j.cardfail.2025.07.007.

3） Kanaoka K, Okayama S, Nakai M, et al. Hospi-
talization Costs for Patients With Acute Conges-
tive Heart Failure in Japan. Circ J 2019;83:1025-
1031. doi: 10.1253/circj.CJ-18-1212.

4） Sunayama T, Matsue Y, Dotare T, et al. Mul-
tidomain Frailty as a Therapeutic Target in El-
derly Patients with Heart Failure. Int Heart J 
2022;63:1-7. doi: 10.1536/ihj.21-839.

5） Talha KM, Pandey A, Fudim M, et al. Frailty 
and heart failure: State-of-the-art review. J Ca-
chexia Sarcopenia Muscle. 2023;14:1959-1972. 
doi: 10.1002/jcsm.13306.

6） Tanaka S, Yamashita M, Saito H, et al. Mul-
tidomain Frailty in Heart Failure: Current Status 
and Future Perspectives. Curr Heart Fail Rep 
2021;18:107-120. doi: 10.1007/s11897-021-00513-
2.

7） Matsue Y, Kamiya K, Saito H, et al. Preva-
lence and prognostic impact of the coexistence of 
multiple frailty domains in elderly patients with 
heart failure: the FRAGILE-HF cohort study. Eur 
J Heart Fail 2020;22:2112-2119. doi: 10.1002/
ejhf.1926.

8） Makizako H, Shimada H, Tsutsumimoto K, et 
al. Social Frailty in Community-Dwelling Old-
er Adults as a Risk Factor for Disability. J Am 
Med Dir Assoc. 2015;16:1003.e7-1003.e11. doi: 
10.1016/j.jamda.2015.08.023.

9） Jang Y, Powers DA, Park NS, et al. Perfor-
mance of an Abbreviated Lubben Social Network 
Scale （LSNS-6） in Three Ethnic Groups of Older 
Asian Americans. Gerontologist 2022;62:e73-e81. 
doi: 10.1093/geront/gnaa156.

10） Jujo K, Kagiyama N, Saito K, et al. Impact 
of Social Frailty in Hospitalized Elderly Patients 
With Heart Failure: A FRAGILE-HF Registry 
Subanalysis. J Am Heart Assoc. 2021;10:e019954. 
doi: 10.1161/JAHA.120.019954.

11） Kitakata H, Kohno T, Kohsaka S, et al. Social 
Isolation and Implementation of Advanced Care 
Planning Among Hospitalized Patients With Heart 

15Vulnerabilities in low-income heart failure patients



Failure. J Am Heart Assoc. 2022;11:e026645. doi: 
10.1161/JAHA.122.026645. 

12） Saito H, Maeda D, Kagiyama N, et al. Prog-
nostic Value of Objective Social Isolation and 
Loneliness in Older Patients With Heart Failure: 
Subanalysis of FRAGILE-HF and Kitasato Co-
hort. J Am Heart Assoc. 2024;13:e032716. doi: 
10.1161/JAHA.123.032716.

13） Sukumar S, Wasfy JH, Januzzi JL, et al. Fi-
nancial Toxicity of Medical Management of Heart 
Failure: JACC Review Topic of the Week. J Am 
Coll Cardiol 2023;81:2043-2055. doi: 10.1016/
j.jacc.2023.03.402.

14） Rao BR, Allen LA, Sandhu AT, Dickert 
NW. Challenges Related to Out-of-Pocket Costs 
in Heart  Failure Management.  Circulation 
Heart Failure. 2025;18:e011584. doi: 10.1161/
CIRCHEARTFAILURE.124.011584.

15） Teng TK, Tay WT, Richards AM, et al. Socio-
economic Status and Outcomes in Heart Failure 
With Reduced Ejection Fraction From Asia. Circ 
Cardiovasc Qual Outcomes. 2021;14:e006962. doi: 
10.1161/CIRCOUTCOMES.120.006962.

16） Ministry of Health, Labour and Welfare. 
National Survey on Public Assistance Recipi-
ents. e-Stat. https://www.e-stat.go.jp/stat-search/
files?page=1&toukei=00450312. （updated Novem-
ber 5, 2025; accessed December 3, 2025）. （in 
Japanese）

17） Ministry of Health, Labour and Welfare. Com-
prehensive Survey of Living Conditions, 2023. 
Income section. e-Stat. https://www.e-stat.go.jp/
stat-search/database?page=1&toukei=00450061&ts
tat=000001219189&year=20230&tclass1=0000012
19191&statdisp_id=0004021352. （updated July 5, 
2024; accessed December 3, 2025）. （in Japanese）

18） Sakamoto H, Rahman M, Nomura S, et al. 
Japan health system review. New Delhi: World 
Health Organization, Regional Office for South-
East Asia; 2018. （Health systems in transition, 
v. 8, no. 1）. Available from: https://mhlw-grants.
niph.go.jp/system/files/2017/171021/201705006A_
upload/201705006A0010.pdf.

19） Nishimoto Y, Kato T, Morimoto T, et al. 
Public Assistance in Patients With Acute Heart 
Failure: A Report From the KCHF Registry. 
ESC Heart Fail. 2022;9:1920-1930. doi: 10.1002/

ehf2.13898.
20） Kitai T, Kohsaka S, Kato T, et al. JCS/

JHFS 2025 Guideline on Diagnosis and Treat-
ment of  Heart  Fai lure.  Journal  of  Cardi-
ac Failure. 2025;31:1164-1322. doi: 10.1016/
j.cardfail.2025.02.014.

21） Kinugasa Y, Kato M, Sugihara S, et al. Geri-
atric Nutritional Risk Index Predicts Functional 
Dependency and Mortality in Patients With Heart 
Failure With Preserved Ejection Fraction. Circ J. 
2013;77:705-711. doi: 10.1253/circj.cj-12-1091.

22） Borson S, Scanlan JM, Chen P, Ganguli M. 
The Mini-Cog as a Screen for Dementia: Valida-
tion in a Population-Based Sample. J Am Geri-
atr Soc. 2003;51:1451-1454. doi: 10.1046/j.1532-
5415.2003.51465.x.

23） Pocock SJ, Ariti CA, McMurray JJ, et al. Pre-
dicting Survival in Heart Failure: A Risk Score 
Based on 39,372 Patients From 30 Studies. 
Eur Heart J. 2013;34:1404-1413. doi: 10.1093/
eurheartj/ehs337.

24） Shimane Prefecture. Trend in aging rate （Reiwa 
6 aging rate）. Shimane Prefecture statistical re-
port. 2024. Shimane Prefecture. https://www.pref.
shimane.lg.jp/medical/fukushi/kourei/kourei_sien/
toukei/agerate.data/R6koureikaritsu.pdf. （Accessed 
22 Dec 2025）. （in Japanese）

25） Enard KR, Coleman AM, Yakubu RA, et al. 
Influence of Social Determinants of Health on 
Heart Failure Outcomes: A Systematic Review. J 
Am Heart Assoc. 2023;12:e026590. doi: 10.1161/
JAHA.122.026590.

26） Schrage B, Lund LH, Benson L, et al. Low-
er socioeconomic status predicts higher mor-
tality and morbidity in patients with heart fail-
ure. Heart. 2021;107:229-236. doi: 10.1136/
heartjnl-2020-317216.

27） Maeda D, Fujimoto Y, Nakade T, et al. Frailty, 
Sarcopenia, Cachexia, and Malnutrition in Heart 
Failure. Korean Circ J. 2024;54:363-381. doi: 
10.4070/kcj.2024.0089.

28） Celano CM, Villegas AC, Albanese AM, 
Gaggin HK, Huffman JC. Depression and Anx-
iety in Heart Failure: A Review. Harv Rev 
Psychiatry. 2018;26:175-184. doi: 10.1097/
HRP.0000000000000162.

29） Fujito H, Kitano D, Saito Y, et al. Association 

16 SUGIHARA et al.



between the health insurance status and clinical 
outcomes among patients with acute heart fail-
ure in Japan. Heart Vessels. 2022;37:83-90. doi: 
10.1007/s00380-021-01895-y.

30） Statistics Bureau of Japan. Population and 
Households of Japan 2020, Population Census. 
e-Stat. https://www.e-stat.go.jp/stat-search/files?-
cycle=0&layout=datalist&toukei=00200521&tst
at=000001011777&tclass1=000001011805. （up-
dated November 30, 2022; accessed December 3, 
2025）. （in Japanese）

31） Okubo R, Yoshioka T, Nakaya T, et al. Urban-
ization level and neighborhood deprivation, not 
COVID-19 case numbers by residence area, are 
associated with severe psychological distress and 
new-onset suicidal ideation during the COVID-19 
pandemic. J Affect Disord. 2021;287:89-95. doi: 
10.1016/j.jad.2021.03.028.

32） Altamura M, D’Andrea G, Angelini E, et al. 

Psychosomatic Syndromes Are Associated With 
IL-6 Pro-Inflammatory Cytokine in Heart Fail-
ure Patients. PLoS One. 2022;17:e0265282. doi: 
10.1371/journal.pone.0265282.

33） Manemann SM, Chamberlain AM, Roger VL, 
et al. Perceived Social Isolation and Outcomes in 
Patients With Heart Failure. J Am Heart Assoc. 
2018;7:e008069. doi: 10.1161/JAHA.117.008069.

34） Cené CW, Beckie TM, Sims M, et al. Effects 
of Objective and Perceived Social Isolation on 
Cardiovascular and Brain Health: A Scientific 
Statement From the American Heart Association. 
J Am Heart Assoc 2022;11:e026493. doi: 10.1161/
JAHA.122.026493.

35） Gorodeski EZ, Goyal P, Hummel SL, et al. 
Domain Management Approach to Heart Failure 
in the Geriatric Patient: Present and Future. J Am 
Coll Cardiol 2018;71:1921-1936. doi: 10.1016/
j.jacc.2018.02.059.

17Vulnerabilities in low-income heart failure patients


