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Abstract : This study aimed that we were classification of physical activity in patients with heart failure categorized as New York Heart Association (NYHA) class I or II. We were a survey using a researcher- administered
questionnaire, SF-8, the Specific Activity Scale (SAS), and the Scale to Measure Self-Care Behavior of Patients
with Heart Disease. We included 70 patients who were treated in the Department of Cardiovascular Medicine
at Hospital A. Regarding patient characteristics and clinical information after the cluster analysis, there were
significant differences in the NYHA class (p = 0.001), BNP level (p = 0.012), self-management of medication adherence (p = 0.000), and exercise habits (p = 0.005). We summarized characteristics of each group as follows : Group
A showed high tolerance to physical activity and near-perfect self-management; Group B showed moderate tolerance to physical activity but was not willing to commit to daily exercise and self-management; and Group C
showed low tolerance to physical activity and often requested others to handle medication management. We
needed that tolerance to physical activity and proposals for tailored instruction according to patient conditions,
and needed that instructions tailored to the characteristics of heart failure patients in groups A–C. J. Med. Invest. 67 : 124-133, February, 2020
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INTRODUCTION
Many patients with heart failure are repeatedly readmitted
due to the aggravation of their disease (1), and the number of
patients with heart failure has been increasing every year (2).
In addition, patient’s vital prognosis remains extremely poor (3).
However, healthy life expectancy in these patients can be extended through continuous physical activity along with symptom
control in daily life.
A previous study showed that medication compliance and
strict salt restriction are the key strategies for symptom control
(4). Another previous study indicated that patients should pay
attention to changes in their physical condition to prevent aggravation of symptoms (5). Regarding physical activity in daily
life, some studies evaluated levels of independent walking at
discharge (6) and ability to perform activities of daily living 2
months after discharge (7) and performed qualitative analyses of
changes in patients’ physical condition in daily life (8). However,
there has been no study focusing on factors associated with physical activity. Overseas studies have identified physical activity as
a factor related to education and age (9), but not for patients with
heart failure.
To prevent aggravation of symptoms in patients with heart
failure, instructions on physical activity should be tailored to
each patient. Most previous studies have focused on medication
compliance and strict salt restriction, both of which are associated with improvement of symptoms ; however, no study has
evaluated adherence to physical activity (active commitment).
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Methods for optimizing physical activity should be offered according to the condition of each patient.
We classified factors associated with physical activity in patients with heart failure due to cardiovascular diseases in order
to help medical professionals better instruct patients on the basis
of these factors.

METHODS

1. Study design : a cross sectional study using a researcher-administered questionnaire (i.e., interview)
2. Study period : July 31, 2018, to August 31, 2019
3. Patient characteristics :
1) Selection criteria were as follows :
(1) Outpatients and inpatients treated in the Department of
Cardiovascular Medicine at Hospital A
(2) Patients (males and females) with chronic heart failure
diagnosed by a cardiologist
(3) Patients categorized as having New York Heart Association (NYHA) class I or II heart failure
(4) Patients aged ≥ 40 years and ≤ 90 years
2) Recruitment and exclusion criteria :
We recruited in- and outpatients who were referred by cardiologists and a head nurse.
Exclusion criteria were as follows : heart failure patients with
a genetic or congenital causal hearth disease ; patients who were
hospitalized and received treatment for other severe diseases ; and patients with a Hasegawa Dementia Scale score of ≤ 20.

4. Questionnaire :
The questionnaire comprised five sections as follows :
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1) Questionnaire 1 was prepared by the authors based on the
Guidelines for Treatment of Chronic Heart Failure and comprised questions on patient characteristics (10). Items in this
questionnaire included age, sex, family structure, participation
in social activities, frequency of blood pressure and weight measurements, attitudes on salt restriction, frequency of exercise,
and use of Shinfuzen Techou [Heart Failure Booklet] published by
the Japanese Heart Failure Society.
2) Questionnaire 2 was prepared by the authors based on the
Guidelines for Treatment of Chronic Heart Failure and comprised questions on clinical information (10). This information
was collected from the patients’ electronic hospital files, which
included diagnosis, underlying heart diseases, onset date of the
underlying heart disease, number of hospitalizations due to the
heart disease, and the presence or absence of complications and
their diagnoses. Levels of brain natriuretic peptides (BNPs ; cutoff = 18.4 pg/mL), left ventricular ejection fraction (LVEF ; heart
failure with a preserved LVEF of 50% ≥), and NYHA class,
which are used by nurses in patient education (11), were used
to assess cardiac function. Other items in the questionnaire
comprised blood pressure, pulse, height, and weight, type of
pharmacotherapy, and history of smoking and drinking alcohol
at the time of the survey.
3) Questionnaire 3 used was based on the Health-Related
Quality of Life (QOL) Scale (SF-8) devised by Fukuhara et al.
(12). We used this scale because patients with chronic disease
may show poor QOL. This questionnaire evaluated the following
eight items : physical function (PF), role physical (RP), bodily
pain (BP), general health (GH), vitality (VT), social functioning
(SF), role emotional (RE), and mental health (MH). Responses
from the patients were scored. The total score ranged from 0 to
100, with a higher score representing better Health-Related QOL.
The score was calculated using the SF-8TM scoring program (2_1)
(13). The reliability coefficient (Cronbach’s alpha) was 0.65.
4) Questionnaire 4 was based on the Specific Activity Scale
(SAS) devised by Sasayama et al. (14). This scale assesses tolerance to performing physical activity in daily life. The scale comprised 21 questions such as “do you fall asleep easily at night?”
and “does your condition become bad after doing jump rope?” and
responders selected one of the following answers : “Yes,” “It is
strenuous,” and “I do not know” (“Yes” was 3 points in the section
on physical activity, “It is strenuous” was 2 points in the section
regarding activities that patients cannot tolerate, and “I do not
know” was 1 point).
5) Questionnaire 5 was based on the Scale to Measure SelfCare Behavior of Patients with Heart Disease devised by Yoshie
et al. (15). Questions in this questionnaire evaluated the point
to which patients could manage activities of daily life independently. It comprised 20 questions querying adjustments to
their mental conditions (4 questions), planning of daily exercise
(4 questions), adjustments to sleep and rest (4 questions), salt
restriction (4 questions), and prevention for infection (4 questions). The responses were scored on a 5-point Likert scale, with
a higher score indicating better self-management : 1 : not true at
all, 2 : not true ; 3 : somewhat true ; 4 : true; 5 : completely true.
Three questions used an inverted scale. The reliability coefficient (Cronbach’s alpha) was 0.782.

5. Data collection and interview duration
Data were collected after obtaining informed consent from
all participants. Outpatients were interviewed in the treatment
room and inpatients were interviewed in the patients’ room,
counseling room, or treatment room to protect their privacy. A
researcher performed an interview using the questionnaires and
filled in the answers on the questionnaires. The interview time
was approximately 25–30 minutes.
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6. Data analyses
Data on patient characteristics, clinical information, SF-8,
and Scale to Measure Self-Care Behavior of Patients with Heart
Disease results were compiled by simple tabulation. Next, we
focused on similarities between 21 responses to the SAS and the
level of tolerance to physical activity in daily life. We performed
a hierarchical cluster analysis using Ward’s method to classify
these responses. The number of clusters was determined with
a dendrogram. Heart failure patients’ characteristics, clinical
information, SF-8 results, and Scale to Measure Self-Care Behavior of Patients with Heart Disease results were classified into
three groups using cluster analysis for inter-group comparison.
Qualitative data were analyzed using chi-squared test and
Fisher's exact test, and quantitative data were analyzed using
nonparametric methods (Kruskal–Wallis test and Dann–Bonferroni’s adjustment for multiple comparisons). SPSS version 24
was used for all analyses, and statistical significance was set
at < 5%.

7. Ethical considerations
This study was approved by the ethics committee of Tokushima University Hospital (approval number : 3238). A summary
of this study was provided verbally and in writing to the head of
the medical department and head nurses of the outpatient and
inpatient sections, who approved the protocol of this study.
The summary included the following : (a) participation in
this study is voluntary ; (b) non-participation will not result in
disadvantages to the patient ; (c) responses to the questionnaires
will be anonymous ; (d) patients’ data will be anonymized before being subjected to statistical analysis ; (e) the completed
questionnaires will be shared only with researchers and will be
strictly stored and managed ; (f) after analyzing the responses to
these questionnaires, they will be shredded ; and (g) the data obtained from this study will be presented at scientific conferences.
After confirming that the patient completely understood their
rights and responsibilities, written consent was obtained. For
outpatients, consent was obtained during the waiting time after
treatment and for inpatients, consent was obtained during times
that did not affect their treatment and care to reduce physical
and mental burden. All scales were used after obtaining permission from the developers.

RESULTS

1. Summary of patient characteristics (Table 1)
We included 70 patients with heart failure who provided
consent. Median age of the 70 patients was 72.0 (63.0–80.0)
years. There were 45 males (64.2%), and 60 patients were living
with a co-resident (85.7%). Twenty-six patients had a job (37.1%)
and five patients (7.1%) were engaged in community activities.
Regarding the breakdown of the underlying heart diseases (3)
causing heart failure, ischemic heart disease and cardiomyopathy—which are myocardial abnormalities—occurred in 36
patients (51.4%). Hypertension and valvular disease/structural
abnormality—which are hemodynamic abnormalities—occurred in 16 patients (22.9%). Arrhythmia was observed in 18
(25.7%) patients. Median disease duration after the onset of the
underlying heart disease was 41.5 (12–109.3) months. Median
number of hospitalizations due to heart diseases was 2 (1–3).
Moreover, 36 (51.4%) patients presented with NYHA class I
and 34 (48.6%) with class II. Median BNP level was 95.3 (36.1–
393.6) pg/mL, with a slightly high cutoff value. Median LVEF
was 61% (51.3%–65.8%). There were 65 (92.9%) patients with
a history of one of the following diseases : diabetes, hypertension,
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and dyslipidemia, which are risk factors for heart disease. Median
body mass index (BMI) was 23.9 (21.8–26.1) kg/m2, and 29
(41.4%) patients were smokers.
All patients (70 patients) received pharmacological therapies.
Median number of agents received per day was 7 (5–10). The
breakdown of these agents was as follows : 16 (22.9%) patients
received angiotensin-converting-enzyme inhibitors, 27 (38.6%)
received Ca antagonists, 36 (51.4%) received beta-blockers, 27
(38.6%) received warfarin, 13 (18.6%) received antiarrhythmic
agents, and 47 (67.1%) received diuretics.
A total of 59 (84.3%) patients performed medication management themselves. Respectively 41 (58.1%) and 37 (52.9%)
patients measured blood pressure and weight. Moreover, 44
(62.9%) patients were aware of salt restriction, and 38 (54.3%)
performed regular exercise. Median systolic blood pressure was
119 (108–128) mmHg, which was within the range of optimal
blood pressure.

2. Results of the Health-Related QOL Scale (Table 2)
The Health-Related QOL Scale scores (eight items) for bodily
pain (BP)(50.23 ± 8.41) and mental health (MH)(50.15 ± 6.08)
were higher than Japanese standards, although the differences were negligible. Scores for the other six items in this scale
were lower than standards by 2–10 points, particularly for
physical functioning (PF)(39.94 ± 9.92) and general health (GH)
(42.16 ± 8.97), which were 7–10 points lower than the standard
values.

3. Results of the Scale to Measure Self-Care Behavior of Patients
with Heart Failure (Table 3)
Score for the Scale to Measure Self-Care Behavior of Patients
with Heart Disease in heart failure patients was the highest for
the item “listening to opinions from others with a calm mind
without getting upset” (4.20 ± 0.44) and the lowest for the item
“taking a nap every day” (2.16 ± 0.73). Score for items related
to adjustments of mental conditions, such as “trying not to
be irritated” (4.10 ± 0.59) and “trying not to think too much”
(4.04 ± 0.71) were generally high. However, scores for items related to physical activity, such as “going for a stroll” (2.87 ± 1.21)
and “doing exercise to the radio or exercise by oneself every day”
(2.73 ± 1.20), were generally low.

4. Cluster analysis results based on tolerance to physical activity in
daily life (Figure 1 and Tables 4–6)
A cluster analysis was performed on SAS scores regarding tolerance to physical activity in daily life using Ward’s method. The
resulting scores were classified into three groups according to
tolerance to physical activity based on a dendrogram (Figure 1).
The cluster analysis indicated that patient characteristics and
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clinical symptoms (Table 4) in groups A–C were significantly different in terms of NYHA class (p = 0.001), BNP level (p = 0.012),
self-management of medication adherence (p = 0.000), and exercise habits (p = 0.005). There were no significant differences
observed in disease duration, number of hospitalizations, LVEF,
and number of heart failure drugs.
Cluster analysis of Health-Related QOL Scale scores in groups
A–C (Table 5) showed significant differences in terms of PF
(p = 0.027), RP (p = 0.034), GH (p = 0.007), and VT (p = 0.041).
Scores of self-care scale (Table 6) indicated significant differences in “going for a stroll” (p = 0.000), “going for a stroll with
a slow pace for 30 minutes” (p = 0.000), “going for a stroll while
taking care to not be out of breath” (p = 0.000), “doing exercise to
the radio or exercise by oneself every day” (p = 0.000), “taking a
nap every day” (p = 0.021), and “using a mask if someone around
oneself gets a cold” (p = 0.005).
The characteristics of groups A–C were as follows :
1) Group A : Tolerance to physical activity was high and
self-management was near-perfect.
In Group A, 72% patients fell into NYHA class I and BNP
level was 50 pg/mL ; that is, cardiac function was maintained, although the median disease duration was the longest (43 months).
Compliance with heart failure drugs was significantly high in
Group A (29 patients ; p = 0.000). Scores of the Health-Related
QOL Scale were high for PF (p = 0.027), RP (p = 0.034), GH
(p = 0.007), and VT (p = 0.041). Regarding scores of the self-care
scale, there were significant differences in four items regarding
the planning of daily exercise ; the score for “going for a stroll”
(3.66 ± 1.11) was significantly higher in Group A than in groups
B (p = 0.000) and C (p = 0.033). Score for “going for a stroll while
taking care to not be out of breath” (3.79 ± 1.05) was also significantly higher in Group A (p = 0.000). Scores for “doing exercise
to the radio or exercise by oneself every day” (3.79 ± 0.94) was
significantly higher in Group A than in groups B (p = 0.000) and
C (p = 0.001). Taken together, patients in Group A were actively
planning and engaging in exercise. Regarding adjustments to
sleep and rest, score for “taking a nap every day” was significantly lower (p = 0.021) in Group A than in Group C, suggesting that
Group A patients had the strength to perform continuous activity
without rest. Scores for “using a mask if someone around oneself
gets a cold” (4.10 ± 0.67) was significantly higher in Group A
(p = 0.005), suggesting that patients in this group were actively
engaging in infection prevention. Patients in Group A achieved
a high capability of performing physical activity and self-care
through the activities described above.
2) Group B : Tolerance to physical activity was moderate ; however, patients were not willing to commit to daily exercise and
self-care.
Median age of patients in Group B was the highest (76 years).

Table 2. Health-Related QOL Scale for patients with heart failure
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Table 3. Scale to Measure Self-Care Behavior of patients with heart falure

Figure 1. Classification of subjects based on physical activity using hierarchical cluster analysis (Ward's method)
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Table 4. Patient characteristics and clinical symptoms in GroupⅠ-Ⅲ
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Table 5. Health-Related QOL Scale for patients with heart failure in GroupⅠ-Ⅲ

Table 6. Scale to Measure Self-Care Behavior of patients with heart falure in GroupⅠ-Ⅲ
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The proportion of patients who fell into NYHA class I and II was
similar. BNP level was 127 pg/mL, which was slightly worse
than that in Group A but not as poor as that in Group C. Majority of the patients (76%) lacked exercise habits. Many patients
did not measure blood pressure, although the difference was not
significant.
Scores for the Health-Related QOL Scale in PF (p = 0.024)
and GH (p = 0.016) were significantly lower in Group B than in
Group A.
Scores for “going for a stroll” (p = 0.000), “going for a stroll
with a slow pace for 30 minutes every day” (p = 0.000), “going
for a stroll while taking care to not be out of breath” (p = 0.000),
and “doing exercise to the radio or exercise by oneself every day”
(p = 0.000) in the Self-Care Scale were significantly lower in
Group B than in Group A. Taken together, patients in Group B
showed moderate tolerance to physical activity ; however, they
were not willing to practice daily exercise and self-care.
3) Group C : Tolerance to physical activity was low, and patients often requested others to handle their self-management,
although they were willing to do exercise.
All patients in Group C fell into NYHA class II, and BNP was
230 pg/mL, indicating the worst cardiac function among the
three groups. More than half of the patients (62.5%) requested
others to help with medication management, and 62.5% patients
in this group did not show exercise habits.
Scores for the Health-Related QOL Scale were significantly
low for RP (p = 0.034), GH (p = 0.007), and VT (p = 0.041).
Scores for “going for a stroll with a slow pace for 30 minutes
every day” (p = 0.033) and “doing exercise to the radio or exercise
by oneself every day” (p = 0.001) in the self-care scale were significantly lower in Group C than in Group A but slightly higher
than those in Group B, suggesting that Group C patients were
exercising. Score for “using a mask if someone around oneself
gets a cold” was significantly lower in Group C than in Group A
(p = 0.015). In contrast, score for “taking a nap every day” was
significantly higher in Group C than in Group A (p = 0.023).
Taken together, Group C patients showed low tolerance to physical activity, although they were willing to do daily exercise. In
addition, they often requested others to manage their self-care.

DISCUSSION

1. Summary of patient characteristics
The Japanese Cardiac Registry of Heart Failure in Cardiology (JCARE–CARD) (16)—an observational study—included
patients who were hospitalized due to aggravation of chronic
heart failure. The mean age of the patients in that study was 71
years, and 59.7% patients were males. Moreover, 32% presented
with an ischemic heart disease as the underlying heart disease,
and complications such as hypertension (52.9%) were prevalent.
BMI was 22.3 kg/m2. These values are similar to those in our cohort ; therefore, our data may be in agreement with the standard
and are thus reliable. In addition, we obtained highly reliable
data using validated questionnaires [Health-Related QOL Scale
(Cronbach’s alpha coefficient of 0.65) and Self-Care Scale (Cronbach’s alpha coefficient of 0.782)].

2. Summary of tolerance to physical activity and proposals for tailored instruction according to patient conditions
Normal cardiac function was maintained in Group A patients characterized by high tolerance to physical activity and
near-perfect self-care, although the median disease duration
was the longest at 43 months. All patients in Group A showed
significantly better self-management of medication for heart failure (p = 0.000). In addition, scores for the Health-Related QOL
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Scale were significantly high for PF (p = 0.027), RP (p = 0.034),
GH (p = 0.007), and VT (p = 0.041). Patients in Group A were
willing to do exercise every day and had the strength to continue activity without rest. Furthermore, they proactively took
measures to prevent infection. Although the difference was not
significant, they did not restrict salt intake.
Group B patients showed moderate tolerance to physical activity but lacked commitment to daily exercise and self-care. They
also showed the highest median age (76 years). Conditions of
cardiac function were moderate, and they did not show exercise
habits (p = 0.005). Scores for the Health-Related QOL Scale for
PF (p = 0.024) and GH (p = 0.016) were significantly low. Scores
for all four items related to planning of daily exercise were also
significantly low (p = 0.000), suggesting that these patients were
not actively engaging in physical activity. Patients in this group
need to improve activity associated with planning daily exercise
and exercise habits.
Group C patients showed low tolerance to physical activity
and often requested others to handle their self-management, although they were willing to do exercise ; nonetheless, they were
the worst among the three groups. Approximately 60% of the
patients requested others to support medication management.
They needed to take rest, such as taking a nap, during the day.
Scores for the Health-Related QOL Scale were significantly low
for RP (p = 0.034), GH (p = 0.007), and VT (p = 0.041). Patients
in this group did some exercise ; however, their self-management
for protection against heart failure was poor, and they were significantly less likely to use a mask if someone around them gets
a cold (p = 0.015).

3. Instructions tailored to the characteristics of heart failure patients
in groups A–C
The median disease duration for patients in Group A was relatively long (43 months). They maintained near-normal cardiac
function and achieved better self-care, including physical activity, compared with the other groups. First, health professionals
should acknowledge patients’ appropriate self-care behaviors,
such as maintaining physical activity, taking medications and
performing blood pressure measurements. However, the scores
for salt restriction were the lowest, although the differences were
not significant. Poor management of salt restriction and water
intake are the most common aspects of symptom control that
lead to multiple admissions (4) in patients with heart failure.
To avoid such frequent admissions, health professionals should
instruct patients regarding the importance of salt restriction
and provide dietary counseling on reducing salt intake. In addition, they should instruct patients on the need for continuous
self-management, including physical activity, to maintain normal cardiac function and acknowledge it when patients adhere to
these instructions to reinforce good self-care behaviors.
The median age in Group B was the highest (76 years), and
patients showed moderate tolerance to physical activity but
lacked commitment to daily exercise and self-care. They did not
plan daily exercise, even though their scores for cardiac function
were within an acceptable range. A previous study showed that
muscular weakness in the lower limbs restricts physical activities (17). Another study demonstrated that exercise training
is required to improve tolerance to physical activity in patients
with heart failure (18). Physical therapists and other health professionals should proactively recommend exercise training and
easy calisthenics, such as exercise to the radio at home, to patients without exercise habits. Furthermore, these professionals
should actively provide information related to exercise to make
exercise a daily habit.
Scores for cardiac function were the worst in Group C, and
patients showed low tolerance to physical activity and often
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requested others to handle their self-management, although
they were willing to do exercise. Patients in Group C used ten
types of heart failure drugs, a number higher than that in the
other groups. Several studies have indicated a number of aspects of poor medication adherence, which include one or more
of the following : missing doses, confusion caused by taking
several drugs, and incapacity to maintain medication adherence
(19,20,21). More than half of the Group C patients (60%) asked
others to handle their medication management. Health professionals should provide a method that enables such patients to
achieve better medication adherence. In addition, personalized
instructions should be provided. We believe that re-education on
the importance of using a mask is effective in this group in order
to prevent infections (3), which is a factor causing aggravation
of heart failure. To prevent worsening symptoms, recording
daily life self-management status into Shinfuzen Techou [Heart
Failure Booklet] (22) and supporting patients through telephone
interviews (23) are effective. We intend to promote opportunities
to study personalized medication adherence and behaviors to
prevent the occurrence of infection.

3.

4.

5.

6.

7.

4. Common proposal for three groups of heart failure patients
The smoking rate was high in common among the three
groups. Smoking is a risk factor for heart failure patients and
is involved in physical activity. Therefore, it will be explained by
emphasizing that it is a risk factor. In addition to physical activity in normal life, we would like to propose an education that
encourages re-education, such as affecting circulation function
and reducing the recurrence rate and mortality rate by quitting
smoking.
Not only during hospitalization but also at outpatient consultations, we would like to make sure that we can continue to establish knowledge and maintain self-management, and to repeat
education, according to individual circumstances. We would like
to propose individual guidance not only to individual patients
but also to patient families and to give group classrooms and
lectures in workplaces and communities.
This study included patients with heart failure classified into
NYHA class I and II ; therefore, the results of our study cannot
be generalized to all heart failure patients. We used a common
tool to assess cardiac function ; thus, cardiac function itself was
not evaluated. Furthermore, no analysis was performed on the
doses of medications for heart failure. Taken together, longitudinal studies are warranted to address these issues in the future.
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