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Despite the guidelines that summarize scientific evidence 
and standard programs that guide clinical practice, it is 
unclear whether the assessments and treatments recom-
mended in the guidelines and standard programs are imple-
mented in a clinical setting. Furthermore, while guidelines 
and standard programs cover a broad population of 
patients with HF, they are limited with respect to content 
specific to older patients with HF and physical therapy.

The Japanese Society of Cardiovascular Physical Therapy 
is conducting the Japanese Physical Therapy Multicenter 
Registry of Older Frail patients with Heart Failure 
(J-Proof HF), a nationwide registry of physical therapy in 
older HF patients. We have reported that 37.1% of patients 
had hospitalization-associated disability, which is a decline 

T he number of patients with heart failure (HF), espe-
cially older patients, has increased exponentially over 
the past decade and is expected to increase continu-

ously throughout the next decade in Japanese society.1 HF 
in the elderly is often difficult to treat due to multimorbid-
ity, low physical function, and difficulty in continuing 
treatment, including taking medications, self-management, 
and participating in an outpatient cardiac rehabilitation 
program.2 Therefore, there is a need to develop effective 
intervention strategies for older patients with HF.

Standard assessment and treatment for patients with HF 
are provided by the Heart Failure Treatment Guidelines of 
the Japanese Society of Cardiology and the Standard Pro-
gram of the Japanese Society of Cardiac Rehabilitation.2,3 
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Background: This study aimed to clarify the feasibility of cardiovascular physical therapy assessment and intervention in older 
patients with heart failure (HF) in Japan.

Methods and Results: We performed a secondary analysis of data from a nationwide multicenter registry (the J-Proof HF), and 
enrolled consecutive HF patients aged ≥65 years who were prescribed cardiovascular physical therapy during hospitalization from 
December 2020 to March 2022. Of the 9,650 enrolled patients (median age 83.0 years; 49.8% male), the availability rate of comor-
bidities and assessments was >95%. In the activities of daily living (ADL) assessment, the Barthel Index (BI) and Functional Inde-
pendence Measure were 97.6% and 60.4%, respectively. The results of the physical therapy assessment indicated completion rates 
of ≥80%, with lower rates of <60% for gait speed and short-performance physical battery in the group with a BI of <85 points. In 
physiotherapy intervention, gait training and muscle strength training were performed by >80% of patients, whereas aerobic exercise 
and resistance training were performed by 35.4% and 2.6% patients, respectively.

Conclusions: Our results in this study indicated that medical findings, such as comorbidities, echocardiography, and laboratory 
findings, were considered a feasible assessment that could be confirmed at all hospitals. Gait training, ADL training, and muscle 
strength training are much more common than exercise training in older patients with HF.
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bidities (including diabetes [DM], hypertension [HT], 
hyperlipidemia [HL], chronic kidney disease [CKD], hemo-
dialysis [HD], myocardial infarction [MI], chronic obstruc-
tive pulmonary disease [COPD], musculoskeletal disease, 
cerebrovascular disease [CVD], cancer, and peripheral 
artery disease [PAD]), cardiac function based on echocar-
diography (including left ventricular ejection fraction 
[LVEF], left atrial dimension [LAD], and ratio of the early 
transmitral flow velocity to the early diastolic mitral annu-
lar velocity [E/e′]), and laboratory data at admission (cre-
atinine [Cre], albumin [Alb], blood urea nitrogen [BUN], 
estimated glomerular filtration rate [eGFR], C reactive 
protein [CRP], hemoglobin [Hb], sodium [Na], B-type 
natriuretic peptide [BNP], and N terminal proBNP [NT-
proBNP]) from the medical charts. HT was determined as 
currently treating or blood pressure of 140/80 mmHg or 
higher. Diabetes was determined as currently treating, 
HbA1c >6.5%, fasting blood glucose >126 mg/dL or occa-
sional blood glucose >200 mg/dL. HL was determined as 
currently treating or LDL >140 mg/dL, HDL <40 mg/dL, 
and triglycerides >150 mg/dL.

To evaluate the prehospital ADL status, the Barthel 
Index (BI)5 and Kihon checklist (KCL) score6 were also 
recorded, and the Functional Independence Measure 
(FIM)7 was also evaluated at discharge wherever possible. 
The Short Physical Performance Battery (SPPB),8 grip 
strength, walking speed, upper arm and lower leg 
circumferences, and Japanese Cardiovascular Health 
Study Index9 scores were assessed at hospital discharge. 
We also collected data on physical therapy during hospi-
talization, including the length of hospital stay, duration 
of physical therapy, number of physical therapy units 
(20 min/unit), and physical therapy intervention programs 
as follows: ADL training, gait training, muscle strength 
training, aerobic exercise, and resistance training. In this 
study, we defined exercise therapy performed with specific 
exercise equipment as aerobic exercise or resistance training, 
and other types as gait training and muscle strength 
training.

At the data center, omissions, input errors, and out-of-
range values were checked by a person not involved in the 
study on a computer with restricted access that was not 
connected to the Internet, and each institution was asked 
to correct the data if necessary. The data were then re-
entered and double-checked by 2 physical therapists for 
additional verification.

in the capacity for activities of daily living (ADL) during 
hospitalization.4 Demonstrating real-world data on assess-
ments and interventions related to cardiovascular physical 
therapy in Japan will enable us to provide useful informa-
tion for the standardization of assessment and intervention 
strategies.

Therefore, the purpose of the present study was to clar-
ify the availability and feasibility of the assessment and 
intervention of cardiovascular physical therapy for older 
patients with HF in Japan using data from the J-Proof HF.

Methods
Participants
The J-Proof HF is a prospective nationwide multicenter 
registry of patients with acute HF in Japan. A total of 96 
institutions throughout Japan that employ members of the 
Japanese Society of Cardiovascular Physical Therapy par-
ticipated in the registry. From December 2020 to March 
2022, consecutive patients aged ≥65 years who were pre-
scribed physical therapy by their physicians during hospi-
talization after admission for worsening HF were enrolled 
in the J-Proof HF. The exclusion criteria were death during 
hospitalization, invasive treatment (transcatheter aortic 
valve implantation, MitraClip, or surgery) during hospital-
ization, acute coronary syndrome, and inability to walk 
before admission. Patients who were discharged within 3 
days or transferred to another department or hospital due 
to the onset of a new disease during hospitalization were 
also excluded.

Basic information on the J-Proof HF, study description, 
and primary and secondary endpoints can be found in the 
University Hospital Medical Information Network 
(UMIN) Clinical Trials Registry (ID UMIN000047893). 
The research protocol conformed to the ethical guidelines 
of the Declaration of Helsinki and was approved by the 
Ethics Committee of Juntendo University School of 
Health Sciences, Tokyo, Japan (Reference no. 19-005). 
The study was approved by the ethics committees of all 96 
participating institutions.4 Patient consent was obtained 
using either the opt-out or informed consent method, 
depending on the judgment of the ethics committees of the 
participating institutions.

Data Collection
We collected patient demographic data, diagnoses, comor-

Figure 1.  Flowchart of patient selection.
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groups using either the chi-square test or Fisher’s exact 
test, as appropriate.

All analyses were performed using the SPSS 26.0 soft-
ware package (SPSS Inc., Tokyo, Japan), with a P value of 
<0.05 considered statistically significant.

Results
Between December 2020 and March 2022, 10,062 patients 

Data Analysis
Continuous variables are presented as medians and inter-
quartile ranges (IQR), while categorical variables are pre-
sented as numbers and percentages. In this study, the input 
rate was calculated as the availability rate. We also calcu-
lated the availability rate of physical therapy assessments 
and intervention programs by dividing the patients into 2 
groups according to the presence or absence of disuse syn-
drome (BI <85 points at discharge). We compared the 

Table 1. Demographic and Clinical Characteristics of Patients

Total  
(n=9,650)

Missing data,  
n (%)

Age (years) 83 [77–88]　　　　   0 (0)

Male sex 49.8   0 (0)

BMI (kg/m2) 22.5 [20.1–25.2]　  314 (3.2)

Hospital stay (days) 16 [11–23]　　　　   0 (0)

HT 68.1   0 (0)

Ischemic heart disease 15.5   0 (0)

Diabetes 34.6   0 (0)

HL 31.2   0 (0)

CKD 39.3   1 (0)

HD   1.9   1 (0)

COPD   7.3   0 (0)

MSD 26.0   0 (0)

CVD 15.6   0 (0)

NYHA    23 (0.2)

  I   3.6

  II 19.0

  III 40.5

  IV 36.7

LVEF 47.4 [34.0–61.0]　 583 (6)　　
HFrEF/HFmrEF/HFpEF 34.0/17.1/48.9

LAD (mm) 44.3 [39.0–49.0]　 999 (10)

E/e′ 16.9 [12.2–23.0]　 2,646 (26.5)

Hb (g/dL) 11.4 [10.0–13.0]　    24 (0.2)

Alb (g/dL) 3.5 [3.2–3.8]　　 250 (2)　　
Na (mEq/L) 140 [138–142]　　    25 (0.2)

eGFR (mL/min/1.73 m2) 41.0 [28.0–55.7]　 107 (1)　　
BNP (pg/dL)  556.7 [308.6–991.9] 100 (1)　　
NT-proBNP (pg/dL) 4,798.0 [2,247–10,398] 100 (1)　　
Prehospital Kihon checklist (points) 11 [7–14]　　　　　　 1,136 (12)　　　
Prehospital Barthel index (points) 100 [85–100]　　　　 196 (2)　　
FIM at discharge (points) 111 [90–123]　　　　 3,825 (39.6)

Medication

  ACE/ARB/ARNi 57.5    10 (0.1)

  β-blockers 65.8    10 (0.1)

  MRA 31.2    10 (0.1)

  SGLT-2 inhibitor 15.9    23 (0.2)

  Diuretics 84.7    10 (0.1)

  Anticoagulant agent 49.5      9 (0.1)

Unless indicated otherwise, data are presented as %, or median [IQR]. ACE, angiotensin-converting enzyme; Alb, 
albumin; ARB, angiotensin II receptor blocker; ARNi, angiotensin receptor neprilysin inhibitor; BMI, body mass index; 
BNP, B-type natriuretic peptide; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, 
cerebrovascular disease; eGFR, estimated glomerular filtration rate; FIM, functional independence measure; Hb, 
hemoglobin; HD, hemodialysis; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with 
preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; HL, hyperlipidemia; HT, hypertension; 
LAD, left atrial dimension; LVEF, left ventricular ejection fraction; MRA, mineralocorticoid receptor antagonists; MSD, 
musculoskeletal disease; Na, sodium; NT-proBNP, N-terminal pro B-type natriuretic peptide; NYHA, New York Heart 
Association; SGLT2, sodium-glucose cotransporter 2.
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had an availability rate of approximately 80% or higher, 
with lower rates of <60% for gait speed and SPPB in the 
group with a BI <85 points (P<0.001). Details of the phys-
ical therapy interventions are presented in Table 2 and 
Figure 3. The total number of units during hospitalization 
averaged 19.9 units, with an average of 1.7 units per day. 
Gait and muscle strength training was performed in >80% 
of patients, whereas aerobic exercise and resistance train-
ing was performed in 3,414 (35.4%) and 241 (2.6%) 
patients, respectively.

Discussion
The present study used nationwide registry data to exam-
ine the feasibility of cardiovascular physical therapy assess-
ments and interventions. In summary, comorbidities, 
cardiac function, and laboratory data were available for 
more than 90% of patients, and the availability rates of 
ADL assessment were 97% for BI and 60% for FIM. 
Approximately 80% underwent physical function assess-
ment; more than 70% underwent ADL, gait, and muscle 
strength training; 35% underwent aerobic exercise; and 

were enrolled; 412 patients met the exclusion criteria and 
were excluded, leaving 9,650 patients included in the pres-
ent study (Figure 1). The median age of patients was 83.0 
years (IQR 77–88 years), and 49.8% of patients were male. 
Table 1 shows the demographic and clinical characteristics 
of patients. The median length of hospital stay was 16 
days, and the median pre-admission BI and KCL scores 
were 100 and 11 points, respectively. The median value of 
the LVEF was 47%, whereas for BNP and NT-proBNP, it 
was 556.7 pg/mL and 4,798.0 pg/mL, respectively. The median 
duration of physical therapy during hospitalization was 7 
days, while the median number of physical therapy units 
was 15.0 units. A total of 3,245 (33.6%) patients was diag-
nosed with disuse syndrome (BI <85 points) at discharge.

The comorbidities, cardiac function, and laboratory 
data are shown in Table 1. Almost all assessments had an 
availability rate of above 95%, with LAD and E/e′ being 
available in 89.6% and 72.5% of patients, respectively. In 
the ADL assessment, the BI and FIM data were available 
in 97.6% and 60.4% of patients, respectively.

The results of the physical therapy assessments are 
shown in Figure 2. The physical functional assessments 

Figure 2.  Availability rates of assessment of physical function and performance. *P<0.001 vs. BI ≥85 group. 5CS, 5 chair stand; 
BI, Barthel Index; KCL, Kihon checklist; SPPB, short physical performance battery.

Table 2. Distribution of Hospital Stay and Amount of PT Intervention

Length of hospital 
stay (days)

Initiation days of PT 
(days)

No. total PT  
(units)

Duration of PT  
(days)

Daily dose of PT  
(unit/day)

Mean 19.0 3.8 19.9 11 1.7

25% tile   11     2   10     6 1.2

Median   16     3   15     9 1.6

75% tile   23     4   24   13 2

Minimum     4     1     1     1 0.4

Maximum 317 110 236 137 3

PT, physical therapy.
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results can be generalized to real-world cardiovascular 
physiotherapy practices in Japan.

Patient Characteristics on the Medical Chart
The availability rate of the comorbidities, cardiac function, 
and laboratory findings investigated in this study was 
almost 100%, indicating that these findings can be con-
firmed at any hospital. In this study, we investigated the 
comorbidities DM, HT, HL, CKD, HD, MI, COPD, 
MSD, CVA, malignancy, and PAD. DM, HT, HL, MI, 
and PAD are the coronary risk factors associated with 
ischemic heart disease. Although not direct outcome mea-
sures for physical therapy, these findings are crucial for 
understanding patient health and should be routinely 
assessed using the Japanese Cardiac Rehabilitation Stan-
dard Program.3 Additionally, CKD and HD have been 
reported as prognostic factors for HF, whereas COPD, 
musculoskeletal disease, and CVA have been reported to 
affect physical therapy intervention programs. These find-
ings highlight the importance of a comprehensive approach 
to cardiovascular physical therapy. The laboratory find-
ings investigated in this study, including creatinine 
(eGFR), Alb, CRP, Hb, Na, and BNP/NT-proBNP, have 
been reported as prognostic factors in patients with HF,12 
and are important for understanding HF severity and con-
ditions. Moreover, LVEF is frequently used in clinical 
settings, including HF classification13 and risk stratifica-
tion during cardiac rehabilitation.3 Although the findings 
collected in this study were not directly measured by the 
physical therapist and were extracted from the medical 
chart, the availability rate was more than 90%, which can 
be confirmed at any hospital, suggesting that these findings 
should be a feasible assessment in cardiovascular physical 
therapy.

2.6% underwent resistance training. To the best of our 
knowledge, this study is the first to clarify the feasibility 
rate of the assessments and interventions recommended by 
the guidelines and standard programs.

Japanese Large-Scale Registry Study on HF
A previous large-scale registry study of acute HF patients 
with AHF in Japan included the JCARE-CARD (2013)10 
and ATTEND registry (2011).11 The JCARE-CARD enrolled 
2,675 patients with acute and chronic HF at 164 hospitals, 
while the ATTEND registry enrolled 1,110 patients with 
acute heart failure at 32 hospitals. The J-Proof HF enrolled 
10,620 patients with acute HF at 96 hospitals and is con-
sidered one of the largest registries among previous studies 
in Japan. In addition, the median age of the study popula-
tion was 83 years, which is approximately 10 years older 
than in previous studies; this may be related to the inclu-
sion criteria of J-Proof HF, which included patients aged 
≥65 years and those prescribed physical therapy as an 
inpatient. The inclusion criteria of this study differs from 
the JCARE-CARD and ATTEND registry, reflecting the 
current state of cardiovascular physiotherapy for older HF 
patients.

The J-Proof HF subjects had an average hospital stay of 
16.0 days, LVEF of 47.4%, BNP of 556.7 pg/dL, and NT-
proBNP of 4,798.0 pg/dL. In contrast, the aforementioned 
studies reported average hospitalization durations of 15 
days10 and 21 days,11 LVEF of 42%,10 and BNP levels of 
878 pg/dL10 and 1,063 pg/dL.11 The present study demon-
strates a patient background similar in size to previous 
study reports and is considered to reflect the real-world 
data of HF patients in Japan. Therefore, as the J-Proof HF 
reflects the true characteristics of HF patients receiving 
physiotherapy during hospitalization, it is likely that the 

Figure 3.  Availability rates of physical therapy intervention. *P<0.001 vs. BI ≥85 group. ADL, activities of daily living; BI, Barthel 
Index.
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performed in the clinical setting of older HF patients. 
Approximately 60% of the J-Proof HF participants had 
physical frailty at discharge, which could be the reason for 
the lower rate of exercise therapy. Furthermore, the 
median value of in-hospital physical therapy was 9 days, 
which suggests that there may not have been enough days 
to perform exercise therapy during the acute phase hospi-
tal setting. Based on the results of present study, further 
research is needed to identify factors influencing exercise 
therapy and to develop standard physical therapy interven-
tions for older patients with HF.

Study Limitations
The present study has several limitations. First, although 
the J-Proof HF was established with the cooperation of 96 
institutions throughout Japan, it did not cover all regions 
of Japan or all hospitals offering cardiac rehabilitation. 
Second, this study only included patients who were pre-
scribed physical therapy after hospitalization in an acute 
hospital; we could not include all patients who did not 
undergo physical therapy. Approximately 40% of all HF 
patients received physical therapy during hospitalization in 
a previous nationwide survey;16 therefore, our findings may 
be somewhat influenced by selection bias. Future research 
with a larger, more representative sample could provide 
more definitive insights. Third, we have not collected the 
findings that are considerably well known for exercise test-
ing, including the 6-min walking distance and cardiopul-
monary exercise testing. Last, the data collection period 
for this study was during the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) pandemic. A previ-
ous study reported that the SARS-CoV-2 pandemic has 
affected cardiac rehabilitation programs;17 consequently, 
the low rate of exercise training in our study may have 
been affected by the SARS-CoV-2 pandemic. Nevertheless, 
this study is the first to demonstrate real-world Japanese 
data on cardiovascular physical therapy, and the results of 
this study will be useful for validating the quality of clinical 
practice.

Conclusions
The main findings of this study were that medical findings, 
including comorbidities, echocardiography, and labora-
tory findings, of the J-Proof HF were considered feasible 
measurements that could be confirmed at all hospitals. 
Furthermore, the assessments of physical function from 
the J-Proof HF were shown to be highly feasible for 
patients who are independent in their ADL. Basic training, 
which includes ADL, gait, and muscle strength training, is 
much more common than exercise training in older 
patients with HF.
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Assessment of Physical Function, ADL, and Frailty
The results of this study showed an availability rate of 
approximately 80% for the assessment of physical function 
and was higher for those with BI scores >85 points at 
approximately 90%. Arm circumference, grip strength, gait 
speed, and SPPB scores investigated in this study were 
used as prognostic factors in a previous study on patients 
with HF. Additionally, the BI and CHS criteria have been 
reported to be associated with prognosis in previous stud-
ies on patients with HF.14,15 These findings are also impor-
tant as treatment outcome measures for physical therapy,2 
and are recommended in guidelines and standard pro-
grams as they are easy to perform in a clinical setting.2,3 
Based on the availability rate of >80% in this study, these 
findings suggest it is feasible to incorporate these assess-
ments into cardiovascular physical therapy practice.

The results of this study showed that the availability rate 
of the FIM was 60.4%. The FIM assesses independence in 
ADL and is mainly used in the field of stroke rehabilita-
tion. It was rarely performed in the cardiovascular field 
previously because most patients requiring cardiac reha-
bilitation were younger and independent in ADL. Accord-
ing to the Japanese health care insurance system, an FIM 
score of <115 points is the criterion for disuse syndrome, 
and previous findings of the J-Proof HF reported that 
55.5% of older patients with HF had a discharge FIM 
score of <115 points.4 This study used the FIM assessment 
as a measurement outcome whenever possible, with an 
availability rate of 60.4%; however, it is expected that this 
rate is likely to be even lower in clinical settings. As the 
number of older HF patients with low ADL is expected to 
increase in the future, the number of patients who need 
transfer to recovery phase rehabilitation hospitals is 
expected to also increase. While Japanese guidelines rec-
ommend cardiac rehabilitation programs in the recovery 
phase setting, the guidelines and standard programs lack 
specific guidance on ADL assessment. Therefore, to ensure 
seamless continuation of cardiovascular physiotherapy in 
recovery phase rehabilitation hospitals, increasing the use 
of the FIM assessment in the cardiovascular physiotherapy 
field is crucial.

Physical Therapy Program
The results of this study showed that gait training and 
muscle strength training were performed in 90% of patients, 
and this high rate was also maintained in the group with a 
BI of <85 points. Previous J-Proof HF have reported that 
approximately 40% of older patients with HF develop 
hospital-associated disabilities.4 Therefore, maintaining 
physical function and activity during the acute phase is 
important. Early mobilization programs are recommended 
for patients with acute HF,2,3 which may be a reason for 
the high rates of gait and muscle strength training. In addi-
tion, no special equipment or machine is required for gait 
and muscle strength training, making them feasible at any 
hospital. The results of the present study suggest that gait 
and muscle strength training are frequently performed 
physical therapy interventions in older patients with HF.

In contrast, the rates of exercise therapy, such as aerobic 
exercise and resistance training, were low at 35.4% and 
2.6%, respectively. These rates were further reduced in 
patients with a BI score of <85 points. Although guidelines 
recommend that exercise therapy should be performed in 
older patients with HF,2 it was observed that there is a 
lower prevalence of aerobic exercise and resistance training 
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