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Objective To evaluate the level of health-related quality of life (HRQoL), life satisfaction, and their present
awareness of cardiac rehabilitation (CR) program in people with cardiovascular diseases.

Methods A questionnaire survey was completed by 53 patients (mean age, 65.7+11.6 years; 33 men and 20
women) with unstable angina, myocardial infarction, or heart failure. The questionnaire included the Medical
Outcome Study 36-item Short-Form Health Survey (MOS SF-36), life domain satisfaction measure (LDSM), and
the awareness and degree of using CR program.

Results The average scores of physical component summary (PCS) and mental component summary (MCS) were
47.7+18.5 and 56.5£19.5, respectively. There were significant differences in physical role (F=4.2, p=0.02), vitality
(F=10.7, p<0.001), mental health (F=15.9, p<0.001), PCS (F=3.6, p=0.034), and MCS (F=11.9, p<0.001) between
disease types. The average LDSM score was 4.7+1.5. Age and disease duration were negatively correlated with
multiple HRQoL areas (p<0.05). Monthly income, ejection fraction, and LDSM were positively correlated with
several MOS SF-36 factors (p<0.05). However, the number of modifiable risk factors had no significant correlation
with medication. Thirty-seven subjects (69.8%) answered that they had not previously heard about CR program.
Seventeen patients (32.1%) reported that they were actively participating in CR program. Most people said that a
reasonable cost of CR was less than 100,000 Korean won per month.

Conclusion CR should focus on improving the physical components of quality of life. In addition, physicians
should actively promote CR to cardiovascular disease patients to expand the reach of CR program.
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INTRODUCTION

Cardiac rehabilitation (CR) is an interdisciplinary team
approach to treat patients with functional limitations
secondary to heart diseases [1]. The goal of this treatment
is to help patients restore their optimal medical, physical,
mental, psychological, social, emotional, sexual, voca-
tional, and economic health, all of which are dependent
on the severity of disease [1].

It has been reported that CR has beneficial effects [2,3].
In a meta-analysis for randomized controlled trials, it has
been revealed that participation in exercise-based CR
can improve both survival rate and risk factors associated
with coronary artery disease [2]. An observational analy-
sis of Medicare Beneficiaries in 1997 has also found a sur-
vival benefit associated with participation in CR among
patients hospitalized for coronary conditions [3].

Until now, acute coronary syndrome (ACS) manage-
ment has been focused on reducing mortality and mor-
bidity without considering patient’s health-related qual-
ity of life (HRQoL). Since the survival rate of ACS patients
has increased, HRQoL has become a more important
part of ACS management. Many studies have shown that
health status, specifically the extent of angina symptoms,
strongly predicts long-term clinical outcomes including
quality of life of patients with coronary artery disease [4-
6]. In one study, physical limitation has been found to be
a significant and independent predictor of 1-year mortal-
ity, while angina frequency is a predictor of 1-year ACS
readmission [5]. In another study, early primary coronary
intervention has provided greater gains in HRQoL com-
pared to conservative therapy mainly due to improve-
ments in angina symptoms [6].

The evaluation of health status through the Medical
Outcome Study 36-item Short-Form Health Survey (MOS
SF-36) is an assessment tool frequently employed to eval-
uate HRQoL. MOS SF-36 is a standardized and validated
instrument recommended by the American Association
of Cardiovascular and Pulmonary Rehabilitation for eval-
uating HRQoL in patients with cardiovascular disorders
[7].

Despite the benefits of CR in myocardial infarction and
bypass surgery patients have been widely recognized,
participation in and adherence to CR are less than opti-
mal. Previous studies have reported that the rate of par-
ticipation ranges from 29.5% to 55% in the United States

[8,9]. In Japan, only 21% of those with acute myocardial
infarction participated in CR [10]. In Australia, only 29%
of those eligible for CR were referred and only one-third
of those referred actually attended CR [11]. In Korea,
studies on the adherence to or awareness of CR have
been rarely reported. One study investigated the reasons
why cardiac patients did not participate in CR programs
or dropped out [12]. Therefore, the objective of this study
was to determine the level of HRQoL, life satisfaction,
and their present awareness of CR program in people
with cardiovascular diseases.

MATERIALS AND METHODS

Subjects

We enrolled patients with cardiovascular diseases who
were admitted to the Department of Cardiology and re-
ferred for CR. Patients treated between April 2011 and
July 2011 were included. Inclusion criteria were: (1) a
diagnosis of ACS and heart failure due to ACS, ST eleva-
tion myocardial infarction (STEMI), non-ST elevation
myocardial infarction (NSTEMI), or unstable angina;
(2) admitted in the Department of Cardiology; and (3)
referred to the Department of Rehabilitation Medicine
for CR. Exclusion criteria were: (1) uncontrolled arrhyth-
mia; (2) peripheral arterial disease; and (3) psychological
problems.

Methods

General characteristics

Socioeconomic and demographic characteristics in-
cluding age, gender, marital status, occupation, familial
income, and education were obtained. Marital status was
coded as married or not married. Occupation was classi-
fied into 16 categories, including no occupation, simple
laborer, service manager, technician, office worker, and
housewife. In addition, occupational levels were grouped
into three categories: no occupation, non-sedentary
worker, and sedentary worker. Familial income was
classified into five categories in 1 million Korean won
increments from <1,000,000 to >4,000,000 Korean won
per month. Education was measured in eight categories,
ranging from uneducated to college degree or higher.
Educational levels were also grouped into five catego-
ries, including uneducated, elementary school diploma,
middle school diploma, high school diploma, and college
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degree or higher.
Before inclusion in the study, all patients were asked for
informed consent and all agreed to participate.

Clinical characteristics

Disease status-related clinical variables included ma-
jor diagnosis, duration, number of medications, type of
intervention, the latest left ventricular ejection fraction,
the number of modifiable cardiovascular risk factors (hy-
pertension, diabetes mellitus, hyperlipidemia, obesity,
smoking, exercise, drinking, stress level), and the degree
of participation in the CR program. Clinical data were ob-
tained from clinical records by a single investigator.

Health-related quality of life
The HRQoL of patients with cardiovascular diseases was

assessed with the MOS SF-36 method developed by Ware
and Sherbourne [13] in 1992. This is a widely used mea-
sure for HRQoL. It has been extensively validated [14,15].
The MOS SF-36 consisted of two categories: the physical
component summary (PCS) and the mental component
summary (MCS). It had eight subcategories. PCS included
four subcategories, including physical functioning (PF),
physical role (PR), bodily pain (BP), and general medical
health (GH). MCS also included four subgroups: vital-
ity (VT), social health (SH), role emotional (RE), and
mental health (MH). The MOS SF-36 consisted of these
eight subcategories with a total of 35 questions. It also in-
cluded an additional question about health changes [13].
Summing the item scores from the same scale gave the
scale scores in the range from 0 to 100, with higher scores
indicating better quality of life [16]. The eight scale scores

Table 1. Demographic characteristics of patients by types of cardiovascular disease

L. All Unstable angina I\./Iyocar.d ial Heart failure
Characteristic (n=53) (n=24) infarction (n=12)
(n=17)

Age (yr) 65.7+11.6 65.6+10.5 63.6+11.6 68.8+13.9
Gender

Male 33 16 11 6

Female 20 8 6 6
Marital status

Married 40 20 14 6

Single 13 4 3 6
Occupation

No occupation 17 9 2 6

Sedentary worker 14 5 7 2

Non-sedentary worker 22 10 8 4
Monthly familial income (Korean won)”

<1,000,000 15 (34.9) 6 5 4

1,000,000-2,000,000 9(20.9) 4 4 1

2,000,000-3,000,000 11 (25.6) 5 4 2

3,000,000-4,000,000 3(7) 1 2 0

=>4,000,000 5(11.6) 3 2 0
Education

Uneducated 7 4 1 2

Elementary school diploma 17 7 4 6

Middle school diploma 6 3 3 0

High school diploma 9 5 4 0

College degree or higher 14 5 5 4

Values are presented as meantstandard deviation or number (%).
“Participants in each group: unstable angina (n=19), myocardial infarction (n=17), and heart failure (n=7).
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were aggregated into norm-based PCS and MCS scores
with a population mean of 50 and a standard deviation of
10.

Life domain satisfaction measure

The life domain satisfaction measure (LDSM) [17] was
used to assess life satisfaction. This measure contained
12 factors covering community, housing, education, em-
ployment, leisure, health, financial situation, standard of
living, friendship, family relationship, sexual life, and life
as a whole. Each question was rated on a 7-point Likert-
type scale (from 1 ‘very dissatisfied’ to 7 ‘very satisfied’),
with higher mean scores in each item indicating better
satisfaction [17].

Awareness of cardiac rehabilitation program

The awareness and degree of acceptance of CR were
also investigated in this study. The questionnaire includ-
ed awareness of and intention to participate in CR, cost,
and location of CR.

Statistical analysis

Statistical analyses were performed using PASW ver.
18.0 for Windows (SPSS Inc., Chicago, IL, USA). All calcu-
lated p-values were two-sided. Statistically significance
was considered when p-value was less than 0.05. Cat-
egorical data are expressed as number (%). Continuous

variables are expressed as meantstandard deviation.
Mean scores from MOS SF-36 were compared among di-
agnoses using one-way analysis of variance (ANOVA) fol-
lowed by post-hoc analyses. Pearson correlation analysis
was performed to determine the association among so-
cioeconomic, clinical status, and HRQoL factors.

RESULTS

Demographic and clinical characteristics

Of the 65 participants, 53 patients met the inclusion
criteria, including 33 males and 20 females. Data of the
53 patients were analyzed. Their mean age was 65.7 years
(range, 38-86 years) (Table 1). Most patients (75.5%)
were married. Of the 53 patients, 17 (32.1%) had gradu-
ated from elementary school. Forty-three patients re-
sponded to questions about monthly family income—15
(34.9%) earned less than 1,000,000 Korean won, 9 (20.8%)
earned 1,000,000-2,000,000 Korean won, 11 (25.6%)
earned 2,000,000-3,000,000 Korean won, 3 (7%) earned
3,000,000-4,000,000 Korean won, and 5 (11.6%) earned
more than 4,000,000 Korean won (Table 1). For occupa-
tion area, 45.5% were manual workers, 32.1% had no oc-
cupation, and 26.4% were sedentary workers (Table 1).
There were no significant differences in socioeconomic
characteristics among the three types of cardiovascu-
lar diseases. Twenty-four (45.3%), 16 (32.1%), and 12

Table 2. Clinical characteristics of patients by types of cardiovascular disease

Characteristic All Unstable angina 1\'/Iyocar.d fal Heart failure
infarction

Number of patients 53 (100) 24 (45.3) 16 (32.1) 12 (22.6)
Disease duration (mo) 29.4+61.9 29.5+57.4 13.1+37.9 52.5+90.4
Number of drugs 6.2+2.9 4.9+2 4% 7.1£3.0 7.4%£3.2
Intervention

PCI 14 (26.4) 3(5.7) 10 (18.9) 1(1.9)

Pacemaker 2(3.8) 0(0) 0(0) 2(3.8)

CABG 2(3.8) 0(0) 2(3.8) 0 (0)

Valve replacement 1(1.9) 0(0) 0(0) 1(1.9)
Modifiable cardiovascular risk factor 2.9+1.6 2.9+1.4 3.0+1.9 3.2+1.7
LVEF (%) 54.5+13.7 59.9+7.9 53.8+11.7 44.4+19.4*
Participation on CR 10 (18.9) 3(5.7) 5(9.4) 2(3.8)

Values are presented as number (%) or mean+standard deviation.
PCI, percutaneous coronary intervention; CABG, coronary artery bypass graft; LVEF, left ventricular ejection fraction;

CR, cardiac rehabilitation.
*p<0.05.
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(22.6%) patients were diagnosed with unstable angina
(UA), myocardial infarction (MI), and heart failure (HF),
respectively. The average duration of the disease was
29.4+61.9 months. The average number of drugs taken
by patients was 6.2+2.9. The mean number of modifi-
able cardiovascular risk factors was 2.9+1.6. The mean
LVEF was 54.5%+13.7% (Table 2). The number of drugs
taken (F=4.560, p=0.015) and LVEF (F=4.550, p=0.017)
were significantly different among the three types of car-
diovascular diseases. Scheffe post-hoc analysis revealed
that both drug number (p<0.05) and LVEF (p=0.022) were
significantly different between the unstable angina group
and the heart failure group.

Quality of life and life domain satisfaction measures
The average MOS SF-36 PCS score was 47.7+18.5 and
the average MCS score was 56.5£19.5. In disease group
analysis, the PCS scores of UA, MI, and HF were 51.2+
17.9, 51.2+18.0, and 35.6+16.6, respectively. They were
significantly different among disease groups (F=3.62,
p=0.03) by ANOVA. However, post-hoc analysis did not
reveal any significant difference among groups. Disease
group analysis revealed that the MCS scores of UA, MI,
and HF were 57.7+15.7, 67.9+£15.8, and 37.8+18.4, respec-
tively, which were significantly different (F=12.0, p<0.001)
based on ANOVA. Scheffe post-hoc analysis revealed
that the HF group had significantly lower MCS score
than the MI group (p<0.001) and the UA group (p=0.005).
Each MOS SF-36 factor including PR (F=4.2, p=0.02), VT

Table 3. MOS SF-36 scores according by cardiovascular disease type

All patients Unstable angina l\i?; :::idolﬁl Heart failure
PCS 47.7£18.5 51.2+17.9 51.2+18.0 35.6+£16.6*
Physical functioning (PF) 48.9+32.3 52.3+£32.2 54.1+£33.9 34.6+£28.2*
Role physical (RP) 52.4+32.3 56.8+30.4 61.8+29.7 30.2+31.6*
Bodily pain (BP) 43.6+22.5 50.0+17.7 43.5+25.2 30.8+23.5%
General health (GH) 44.745.0 46.3+5.8 43.5+4.2 43.3+3.9
MCS 56.5+19.5 57.7£15.7 67.9115.8 37.8+£18.4*
Vitality (VT) 38.6+22.5 42.2+20.2 48.5+18.0 17.2+£16.5*
Social functioning (SF) 63.2+30.2 62.0£29.1 75.0%£25.4 49.0+33.9
Role emotional (RE) 64.3+30.3 64.2+30.8 74.51£27.2 50.0+£29.7
Mental health (MH) 63.4120.1 64.6+15.8 76.5£13.0 42.5+£20.1*
LDSM 4.1+0.9 4.1+1.0 4.5+0.7 3.5+0.4
Community 4.3+1.4 4.4+1.2 4.4+1.6 4.1+1.4
Housing 4.8+1.5 4.7£1.6 5.3t1.2 4.1+£1.5
Education 3.9+1.8 3.91+1.8 4.5+1.8 3.1+1.7
Employment 2.4+2.5 2.3£2.5 3.4%£2.5 1.2+2.0
Leisure 4.0£1.7 4.0%1.6 4.0+2.0 3.9+1.4
Health 2.9+1.6 3.2+1.7 3.1+1.6 2.1+1.2
Financial situation 4.0£1.4 4.0£1.6 4.3+1.2 3.5%£1.2
Standard of living 4.5%1.2 4.8+1.3 4.5+0.9 3.8+1.1
Friendship 5.0+1.3 4.8+1.3 5.4+1.2 4.9+1.0
Family relationship 5.3+1.4 4.9+1.7 5.8+1.0 5.5+1.2
Sexual life 3.9+2.1 4.2+1.7 4.5+1.8 2.3+2.4
Life as a whole 4.8+1.5 4.7+1.5 5.3+1.0 4.1+£1.8

Values are presented as mean+tstandard deviation.

MOS SF-36, medical outcome study short-form 36-item; PCS, physical component summary; MCS, mental compo-

nent summary; LDSM, life domain satisfaction measure.
*p<0.05.
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(F=10.7, p<0.001), MH (F=15.9, p<0.001), PCS (F=3.6,
p=0.034), and MCS (F=11.9, p<0.001) showed significant
differences among disease groups. The RP score in the
HF group was lower (p=0.03) than that in the UA group.
VT in the HF group was lower than that in the UA group
(p=0.002) and the MI group (p<0.001). MH in the HF was
also lower than that in the UA group (p<0.001) and the MI
group (p<0.001) (Table 3).

The life satisfaction score was 4.7+1.5, which was above
the ‘moderate’ score. However, there was no significant
difference among disease groups (F=2.6, p=0.09) (Table 3).

Correlation between quality of life and cardiac disease

Pearson correlation analysis revealed that older age
and female gender were correlated with worse statuses
of several MOS SF-36 factors, including PCS (y=-0.487,
p<0.001), PF (y=—0.483, p<0.001), RP (y=—0.451, p<0.001),
PF (y=-0.283, p<0.05), and RE (y=-0.274, p<0.05). Mar-
riage and education were correlated with better PCS (y=
0.417, p<0.001), PF (y=0.412, p<0.001), and RP (y=0.359,
p<0.001). Monthly income was significantly associated
with higher SF-36 scores, including PCS, MCS, PF, RP, BP,
and VT. Older age, being female, single, lower education-
al level, lower income, and harder work were associated
with low HRQoL scores (Table 4).

Disease duration was significantly (p<0.05) associ-
ated with lower PCS (r=-0.396), MCS (r=-0.316), PF (y=
-0.385), RP (y=—-0.313), and VT (y=-0.310) scores. LVEF
was positively (p<0.05) correlated with PCS (y=0.337), PF
(y=0.286), RP (y=0.299), GH (y=0.276), and VT (y=0.274).
Pearson correlation analysis revealed that disease dura-
tion and LVEF were associated with low HRQoL scores
(Table 4).

Awareness of cardiac rehabilitation program

A total of 16 patients (30.2%) indicated that they had
heard about a CR program. Of these 16 subjects, 14 (87.5%)
reported that the person who introduced them to CR pro-
gram was a doctor.

After explaining the CR program, we asked patients
about their intention to participate in such program. Sev-
enteen (32.1%) patients indicated that they would active-
ly participate, 19 (35.8%) indicated that they might par-
ticipate, 13 (24.5%) said that they might not participate,
and 4 (7.5%) indicated that they would never participate.
We asked these patients about barriers to participation

Table 4. Pearson correlation coefficient by characteristics

RP BP GH VT SF RE MH PCS MCS

PF

Socioeconomic characteristic

-0.090
-0.185

-0.487**
-0.271

0.088

-0.064

-0.143
-0.274*

-0.070
-0.246

-0.184
-0.049

-0.026
-0.112

-0.451**  -0.209
-0.038

-0.247

-0.483**
-0.283*

Age

Gender

0.215

A7
.363**
0.523**
0.398**

0.086
0.236

0.016

0.199
0.125
0.247
0.218

0.179
0.074
0.155
-0.029

.242
.267
0.560**

0.268

0.143
0.021

0.190
0.189
0.311*

0.359**
0.252

0.412**
0.415**
0.467**
0.449**

Marital status

0.230

Occupation

0.320*
0.152

0.226
-0.035

0.457**
0.338*

Familial income

-0.313*
-0.316*

-0.018
-0.034

-0.298*
-0.396**

-0.250
-0.107

0.000
-0.334*
-0.271

0.039
-0.019

0.076

-0.135
-0.195
-0.031

-0.113
-0.235
-0.087

-0.376**
-0.310*
-0.120
-0.108
0.274*

PE, physical functioning; RP, role physical; BP, bodily pain; GH, general health; VT, vitality; SF, social functioning; RE, role emotional; MH, mental

health; PCS, physical component summary; MCS, mental component summary; LVEF, left ventricular ejection fraction.

*p<0.05, **p<0.001.

-0.255
-0.181
-0.418**
-0.131

0.111
-0.327*
-0.245
-0.070
-0.067

-0.277*
-0.313*
-0.159
-0.071

-0.189
-0.385**

-0.255
-0.102

Disease diagnosis
Disease duration
Number of drugs

Education
Clinical characteristic
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Modifiable cardiovascular risk factor

LVEF

0.043 0.135 0.337* 0.203

0.230

0.299* 0.197 0.276*

0.286*
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and 23 of the 53 subjects responded. The most common
barrier was distance (35.3%). Lack of time was the second
most common barrier (23.5%). Almost all subjects (92.5%)
selected below 100,000 Korean won as a reasonable cost
for a monthly CR program. A total of 35.8% of patients re-
ported that university hospital was the most convenient
place to participate in the CR program (Table 5).

DISCUSSION

In this study, we determined the characteristics of pa-
tients admitted for cardiovascular diseases. For HRQoL,
patients with heart failure due to ACS were affected more
than those with just acute coronary syndrome. The over-
all life satisfaction of cardiac disease patients was slightly
higher than that of the general population. Several MOS
SF-36 factors were significantly correlated with age,
gender, marriage, education level, monthly income, oc-
cupation level, disease duration, and LVEF. LDSM had a
significant correlation with HRQoL. However, it had no
significant correlation with patient characteristics.

Various studies on patients with heart diseases have re-
vealed that age is a predictive factor for HRQoL, particu-
larly after percutaneous myocardial revascularization or
MI [18-20]. Previous studies have demonstrated that age
is a common predictor for the quality of life using MOS
SF-36 MCS and PCS measures [18]. In addition, base-
line PCS and MCS scores are independent predictors of
follow-up PCS and MCS scores [18]. Older patients in CR
programs have shown less ability to perform daily activi-
ties, which by itself can affect their perception of HRQoL
[21]. At the same time, data from the literature suggest
that older patients are less likely to receive more aggres-
sive treatment [22,23]. In this study, advanced age was
associated with worse perception of physical quality of
life, although it was not an independent predictor.

Another variable associated with HRQoL was the sex
of the patient, with females being more predisposed to
having lower PF and RE scores. Soto et al. [24] have also
investigated HRQoL in coronary patients and found
that females have worse physical dimension scores than
males, particularly for PE. They suggested that this might
be due to lower morbidity levels and worse CHD-related
recovery in females [24]. Van Jaarsveld et al. [25] have
shown that females constitute a vulnerable group with
more physical limitations, more distress, and more social

254
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Table 5. Awareness of cardiac rehabilitation (CR) pro-
gram

No. (%)
Heard about CR program
No 37 (69.8)
Yes 16 (30.2)
Information source for CR program (n=16)
Doctor 14 (26.4)
Ward nurse 1(1.9)
Education nurse 1(1.9)
Friend 0(0)
Intention to participate
Actively participate 17 (32.1)
Participate 19 (35.8)
May not 13 (24.5)
Never 4(7.5)
Barrier to participation (n=17)
Cost 2(11.8)
Distance 6(35.3)
Doubt about effect 1(5.9)
Lack of time 4(23.5)
No need 1(5.9)
Poor physical condition 2(11.8)
Discomfort of moving 0(0)
Anxiety 0 (0)
Being able to perform at home 1(5.9)
Total cost of CR (Korean won)
<10,000 25 (47.2)
10,000-100,000 24 (45.3)
100,000-500,000 4(7.5)
500,000-1,000,000 0(0)
100,000-3,000,000 0(0)
Place for CR
University hospital 19 (35.8)
Hospital 14 (26.4)
Clinic 7(13.2)
Public local health center 10 (18.9)
Health care facility 3(5.7)

limitations than males. Women also had lower score in
emotional factors compared to men in our study. This
suggests that women with coronary heart disease might
have been affected by low levels of physical activity and
mental factors, thus affecting their quality of life.
Awareness of the CR program was very low (30.2%). The
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majority of patients who had heard about it had been
informed by a physician (87.5%). A total of 67.9% of pa-
tients indicated that they would participate in CR, while
only 18.9% of patients actually participated. This suggests
that improving the awareness of CR program is very im-
portant. In addition, the difference between those who
wish to participate in CR and the number of those who
actually do so suggests that there are some barriers to
participating in the CR program. Kim et al. [12] have re-
ported that the most common cause of low participation
is the lack of awareness. Having doubt about its effect and
poor physical condition are also often-cited reasons. This
study also suggest that the awareness of CR program is
not high among people with cardiovascular diseases and
that non-physician medical professionals have little idea
about the availability of CR program. The most common
reasons cited for not participating were distance, lack of
time, and financial problems. To improve participation in
CR program, further studies are needed to determine the
barriers to CR participation.

Almost all patients indicated that appropriate cost for
monthly CR was less than 100,000 Korean won (92.5%).
Jolly et al. [26] have reported that the cost of hospital-
centered CR is £486 per course. Marchionni et al. [27]
have reported that direct cost (in US $2,000) calculated as
the sum of CR program cost ($8,841) and healthcare uti-
lization cost ($12,457) over the study duration is $21,298
for hospital-based CR. Given these findings, the monthly
cost preferred by patients in this study was well below the
average cost for CR. The most commonly cited location
for CR was in a hospital (62.2%). However, Jolly et al. [26]
have shown that PCS and MCS scores after 6-12 weeks of
hospital-based CR and after 18 weeks of home-based CR
are not significantly different. In contrast, Arthur et al. [28]
and Smith et al. [29] have reported that PCS scores are
higher after home-based CR. The location of CR can be
a barrier to participation in CR. CR outcome may vary by
location. Therefore, further studies are needed to deter-
mine the effectiveness of CR in different locations.

In conclusion, results of this study suggest that CR pro-
gram needs to focus on factors associated with HRQoL.
In addition, the awareness of CR program is still too low.
Therefore, physicians need to improve their communica-
tion about the availability of CR program. Information
obtained from this study can be used to determine ap-
propriate ways to increase participation in CR programs

in the future for patients with cardiovascular diseases.
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