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ABSTRACT
Background: Comprehensive cardiac rehabilitation programs constitute a treatment method in patients
with coronary artery disease and can prolong patients’ lifespan and reduce the frequency of
readmission. The present study aimed to determine the effects of changes in myocardial
dysfunction on quality of life after cardiac rehabilitation.
Method: The present interventional case-control study randomly assigned patients with coronary artery
disease undergoing percutaneous coronary intervention to a case group (n = 40) and a control
group (n = 40). A demographic questionnaire, the Beck Depression Inventory (BDI), the
Baecke Physical Activity Inventory, and the MacNew Quality of Life Questionnaire were
completed for all the patients before and after the study. Echocardiography and laboratory tests
were also conducted. The case group underwent the cardiac rehabilitation program. The data
collected were analyzed in SPSS 21 using measures of the independent and paired t-test, as well
as the χ2 test.
Results: The mean age of the study patients was 57.71 years. Moreover, 92.5% of the patients were
male in both groups. The 2 groups were matched in terms of demographic characteristics.
Cholesterol, fasting blood sugar, and smoking status were found to show statistically significant
differences in the case and control groups after the intervention compared to before the
intervention, whereas the difference in the mean scores of myocardial dysfunction was
statistically insignificant at both time points. The intervention also improved the quality of life
of the participants in the emotional, physical, and social dimensions (P < 0.01).
Conclusions: Cardiac rehabilitation programs are recommended with a view to improving quality of
life in patients undergoing coronary angioplasty. (Iranian Heart Journal 2018; 19(1):52-60)
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T

he growing prevalence of coronary
artery disease (CAD) has turned into a
health problem in recent decades, and
researchers have sought therapeutic methods to
reduce the burden and mortality caused by the
disease. In Iran, CAD constitutes the first cause
of death in women and the fourth in men. 1-2
The increasing prevalence of CAD coupled
with more available treatment facilities has
increased the frequency of performing coronary
artery bypass graft surgery (CABG) and
percutaneous coronary intervention (PCI) in
Iran. Meanwhile, according to the guidelines
designed by different cardiovascular societies
across the world and depending on the disease
risk, the methods of treating patients with CAD
encompass invasive procedures such as
coronary angioplasty and CABG, medicinal
treatments in conjunction with lifestyle
modification, and nonmedical treatments 3
including comprehensive cardiac rehabilitation
programs in patients with ischemic heart
disease. 4
According to the American Heart Association,
cardiac rehabilitation refers to a comprehensive
lifestyle modification program and a secondary
preventive measure that helps cardiovascular
patients improve their symptoms, return to
work more quickly, and promote their quality
of life. 5 Researchers have suggested that this
rehabilitation program can positively affect
mortality, exercise tolerance, functional
capacity, lipid levels, blood pressure, angina
symptoms, shortness of breath, weight
reduction, smoking, stress levels, psychological
functions, and quality of life in cardiovascular
patients. 6-15
Moreover, longevity alone is no longer
considered a measure for recovery and response
to treatments inasmuch as quality of life is also
an important measure in successful treatments.
Health-associated quality of life is an indicator
of individuals’ feelings about their own health
in terms of different physical, spiritual, mental,
social, and environmental aspects. 12 Different
studies have revealed that reduced quality of

life in patients with ischemic heart disease
increases the risk of the reoccurrence of
cardiovascular events. 7-13 According to Dantas
et al, 14 the progression of chronic diseases
affects quality of life and cardiovascular
patients vitally require changes in their lifestyle
to control the symptoms and reduce the disease
progression. Although cardiac rehabilitation is a
comprehensive program for modifying lifestyle,
identifying the elements of this program—
which can improve quality of life—is rarely
possible. Improving psychological factors—
especially anxiety, 9 age, income, place of
residence, the patient’s ECG, 10 and no history
of myocardial infraction 15 have been proposed
as the factors associated with improving quality
of life after participating in cardiac
rehabilitation courses. Clinical symptoms in
patients can also affect their quality of life.
Myocardial dysfunction is an indicator that
affects clinical symptoms in patients with
ischemic heart disease and can cause asthma,
fatigue, chest pain, and ultimately left or right
ventricular failure and their symptoms in the
patients. 16 Cardiac rehabilitation has been
shown to improve these symptoms—
particularly in patients with heart failure. 17-18
Improvements in quality of life have also been
demonstrated
to
be
associated
with
improvements in myocardial function in
patients with myocardial infarction 1 year after
the infliction. 7 Nevertheless, only a few studies
have been conducted on the effects of changes
in the myocardial function on improvements in
quality of life following cardiac rehabilitation.
The present case-control intervention, therefore,
sought to investigate the effects of cardiac
rehabilitation on both improvement in quality
of life and myocardial dysfunction in patients
undergoing PCI.
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METHOD
The present case-control study recruited
patients with CAD undergoing PCI in private or
public hospitals in Isfahan, Iran, between 23
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August 2014 and 20 January 2015. The
inclusion criteria comprised age over 40, no
history of ischemic heart disease, no heart
failure, patient’s consent to participate in the
study, no contraindications for cardiac rehab,
physician’s approval for the patient’s
participation in the study, and a maximum
elapsed time of 2 weeks following PCI.
Patients who withdrew from cardiac
rehabilitation before the end of the program,
those who were absent in 3 consecutive
sessions, or those suffering new cardiovascular
problems during the program were excluded.
The participants were briefed on the study
objectives, and written consent was obtained.
The study was approved by the Ethics
Committee of Isfahan University of Medical
Sciences.
The patients were randomly assigned to a case
group (n = 40) and a control group (n = 40)
after being matched in terms of age and gender.
A trained nurse completed the demographic
questionnaires for all the patients. The
questionnaires used in the present study were
the Beck Depression Inventory (BDI) and the
MacNew Quality of Life Questionnaire. The
nurse also recorded the patients’ history of
having risk factors, diseases, and medication
history. Twelve-hour fasting blood samples
were also collected from all the patients to
measure their complete blood count, fasting
blood sugar, and lipids—namely cholesterol,
triglyceride, high-density lipoprotein, and lowdensity lipoprotein. The patients’ blood
pressure was also measured 10 minutes after the
test. In addition, a cardiology resident
performed electrocardiography and measured
the left ventricular (LV) function indicators—
comprising the LV end-systolic dimension, LV
end-diastolic dimension, posterior wall
thickness, ventricular septum thickness, and LV
ejection fraction.
The case group underwent cardiac rehabilitation
within 2 days following the completion of the
questionnaires and blood sampling. The
rehabilitation program comprised 24 sixty-
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minute sessions of aerobic exercise during 8
weeks. The first 5 to 10 minutes were assigned
to warm-up, followed by 20 to 40 minutes of
aerobics and 10 minutes of cool-down. The
main exercises included cycling using
ergometers or walking and running using
treadmills. Low-intensity stretching exercises
were used for warm-up and cool-down.
Individual specific diets were prescribed for all
the participants at the beginning of the program
as per their anthropometric measurements and
also their test results of blood sugar and lipids.
After the study, all the mentioned tests,
questionnaires, and ECGs were repeated for all
the participants. The subjects diagnosed with
depression or anxiety based on the BDI as well
as smokers and drug abusers were referred to
relevant physicians. Risk factors in the patients
including hyperlipidemia, diabetes, improper
diets, and smoking were also treated in this
program.
Measurements
The MacNew Quality of Life Questionnaire
was
developed
in
the
1990s
and
psychometrically validated and used in different
studies on quality of life in patients with
cardiovascular diseases. This 27-item scale
measures physical, psychological, and social
dimensions in cardiovascular patients on a 7point Likert scale. 19-20 Asadi Lari et al 21
adapted this questionnaire for the Farsi
language and confirmed its validity and
reliability by calculating a Cronbach’s alpha of
0.92 for the physical and emotional dimensions
and 0.95 for the social dimension.
The standardized Farsi version of the BDI was
completed by the patients to diagnose their
possible depression. Twenty-one items of this
questionnaire were rated 0 to 3 and the score of
depression was calculated as the sum of scores
of all the items—with the score of at least 17
indicating depression. 22
The Baecke Physical Activity Questionnaire
was also used to assess the level of physical
activity in the subjects. Given that the patients



underwent PCI upon the commencement of the
study, their physical activity was determined
before performing PCI. This questionnaire
comprised 16 spectra and 3 indices: sports
index, work index, and leisure index. 23, 24
Data Analysis
Descriptive statistics—consisting of frequency
tables, diagrams, and descriptive indicators—
were first used to analyze the data and explain
the most important demographic characteristics,
disease history, and smoking status of the
participants. The independent t-test, paired ttest, and the χ2 test were employed to compare
the 2 groups. All the data collected were

analyzed in SPSS 21 using a significance level
of a P value less than 0.05.
RESULTS
The age of the study patients was between 40
and 79 years, with a mean of 57.71 years.
Moreover, 92.5% of the patients were male in
both groups. The 2 groups showed no
significant differences and were matched in
terms of underlying and confounding
variables—including age, gender, weight,
marital status, education level, occupation,
history of hypertension, diabetes, smoking, and
other underlying diseases. Table 1 presents
more details by group and gender.
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Table 1. Clinical and demographic characteristics of the case and control group by gender
Case Group (N=40)
Control Group (N=40)
Variable
Men
Women
Men
Women
frequency
frequency
frequency
frequency
(%)
(%)
(%)
(%)
Gender
37 (92.5%)
3 (7.5%)
37 (92.5%)
3 (7.5%)
Illiterate
5 (13.5%)
1 (33.3%)
3 (8.1%)
0 (0.0%)
Primary school
7 (18.9%)
1 (33.3%)
9 (24.3%)
3 (100%)
High school
14 (37.8%)
1 (33.3%)
19 (51.4%)
0 (0.0%)
Education
level
Diploma-bachelor's degree
3 (8.1%)
0 (0.0%)
2 (5.4%)
0 (0.0%)
Master's degree and higher
6 (16.2%)
0 (0.0%)
3 (8.1%)
0 (0.0%)
Seminary education
2 (5.4%)
0 (0.0%)
1 (2.7%)
0 (0.0%)
Married
36 (97.3%)
3 (100%)
33 (89.2%)
2 (66.7%)
Single
0 (0.0%)
0 (0.0%)
0 (0.0%)
0 (0.0%)
Marital
status
Divorced
1 (2.7%)
0 (0.0%)
2 (5.4%)
0 (0.0%)
Widow
0 (0.0%)
0 (0.0%)
2 (5.4%)
1 (33.3%)
Self-employed
14 (37.8%)
0 (0.0%)
21 (56.8%)
0 (0.0%)
Public
11 (29.7%)
0 (0.0%)
1 (2.7%)
0 (0.0%)
Occupation
Retired
11 (29.7%)
0 (0.0%)
12 (32.4%)
0 (0.0%)
Housewife
0 (0.0%)
3 (100%)
0 (0.0%)
3 (100%)
Unemployed
1 (2.7%)
0 (0.0%)
3 (8.1%)
0 (0.0%)
Yes
13 (35.1%)
1 (33.3%)
11 (29.7%)
1 (33.3%)
History of
hypertension No
24 (64.9%)
2 (66.7%)
26 (70.3%)
2 (66.7%)
Yes
9 (24.3%)
0 (0.0%)
12 (32.4%)
1 (33.3%)
History of
diabetes
No
28 (75.7%)
3 (100%)
25 (67.6%)
2 (66.7%)
Never
27 (73%)
3 (100%)
16 (43.2%)
3 (100%)
History of
Used to
5 (13.5%)
0 (0.0%)
8 (21.6%)
0 (0.0%)
smoking
Currently do
5 (13.5%)
0 (0.0%)
13 (35.1%)
0 (0.0%)

Table 2 compares the 2 groups before and after
the intervention. Before and after the study,
smoking status, cholesterol levels, and fasting

blood sugar were significantly different
between the case and control groups (P < 0.05).
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Table 2. Results of the statistical tests of the study variables in the case and control groups before and after the study
Before the Study
After the Study
Case Group
Control
Case Group
Control Group
P
P
Variable
(n=40)
Group (n=40)
(n=40)
(n=40)
mean±SD
mean±SD
mean±SD
mean±SD
Duration of daily activity
6.25±0.96
6.45±1.37
0.73
7. 38±1.32
6.72±1.50
0.34
Fatigue
3.02±1.25
2.10±1.85
0.58
2.56 ±1.28
2.00±1.78
0.89
Smoking
1. 38±0.7
1. 80±0.79
0.01
1. 36±0.71
1. 85±0.83
0.006
Weight
74. 37±9.59
76. 52 ±11.25
0.36
73. 39±9.64
77. 83±11.52
0.07
Cholesterol
174.26±45.72 149.61±45.10
0.02
169.46±37.84
146.85±41.45
0.02
Depression
10.05±8.89
10.57±8.35
0.79
7. 89±7.17
10. 32±7.34
0.14
Fasting blood sugar
96.51±20.57
120.67±51.79
0.009
92.43±15.06
116.95±37.39
<0.001

Table 3 suggests that the mean scores of
myocardial
dysfunction
exhibited
an
insignificant decrease in both groups except for

the posterior wall thickness and the ejection
fraction, which were insignificantly increased
in the case group after the study.

Table 3. Results of the statistical tests of myocardial dysfunction in the case and control groups
Case Group
Control Group
mean±SD
Paired
mean±SD
Paired
Variable
P
t-test
t-test
Before the
After the
Before the
After the
Study
Study
Study
Study
ESD
35.18±9.91
33.44±8.5
1.24
0.23
39.27±18.16
39.02±16.32
0.12
EDD
50.65±12.38
50.54±10.14
0.05
0.96
50.98 ±8.58
50.64±6.58
0.30
PWT
8.01±3.25
9.58 ±1.50
1.25
0.24
9.82±2.94
9.32 ±2.42
1.61
VST
9.66±2.66
9.44 ±2.07
1.01
0.82
9.67 ±2.97
9.53 ±2.65
0.45
EF
52.92±11.84
54.22±11.52
1.002
0.32
51.41±11.48
51.23±9.83
0.16
ESD, End-systolic dimension; EDD, End-diastolic dimension; PWT, Posterior wall thickness; VST, Ventricular
thickness; EF, Ejection fraction

Analyzing the data indicated that the mean
score of all the dimensions of quality of life
was increased in the case group after compared
to before the intervention, while this increase
was negligible in the controls. The statistical

P
0.90
0.76
0.11
0.65
0.87
septum

results showed no statistically significant
differences in any dimensions of quality of life
caused by the intervention in both groups
except for the emotional dimension (Table 4).

Table 4. Quality of life in both groups after rehabilitation compared to before rehabilitation
Before the Study
After the Study
Case Group
Control
Case
Control
Dimension
P
P
(n=40)
Group (n=40)
Group
Group
mean±SD
mean±SD
mean±SD
mean±SD
Emotional
4.81±0.90
4.93 ±0.74
0.56
5.49 ±0.90 4.95±0.69
0.006
Physical
5.03 ±0.86
5.21±1.22
0.46
5.59±1.06
5.27±1.13
0.21
Social
5.11±0.83
5.38±1.12
0.24
5.73±0.95
5.44±1.05
0.23

Table 5 shows the differences in the case and
control groups after the intervention. The
findings obtained suggest that weight
(P = 0.001) and all 3 aspects of quality of life—
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namely emotional, physical, and social—
exhibited significant improvement in the case
group compared to the control group (P < 0.01).



Table 5. Comparisons of the differences in the case and control groups after the intervention
Case Group

Control Group

P

Physical activity
0.77±1.43
0.14 ±0.54
0.38
Fatigue
0.24±1.98
0.05±0.71
0.60
Smoking
0.03±0.43
0.05±0.22
0.75
Weight
-0.79±1.99
1.31±3.03
0.001
Depression
-2.37±6.06
-0.25±3.18
0.06
Cholesterol
-1.97±36.24
-2.77 ±27.79
0.92
FBS
-3.60±15.22
-3.72 ±38.06
0.98
ESD
-1.74±7.31
-0.14±22.24
0.61
EDD
-0.11±12.17
-0.40±7.84
0.92
PWT
1.57±3.73
-0.52±2.16
0.14
VST
-0.21±2.64
-0.08±2.11
0.87
EF
1.29±7.87
-0.05±7.58
0.45
Emotional dimension
0.67±0.87
0.03±0.24
<0.001
Physical dimension
0.54±0.69
0.05±0.39
0.001
Social dimension
0.58±0.63
0.06±0.39
<0.001
FBS, Fasting blood sugar; ESD, End-systolic dimension; EDD, End-diastolic dimension;
PWT, Posterior wall thickness; VST, Ventricular septum thickness; EF, Ejection fraction

DISCUSSION
The present findings reflected in the mean
differences in quality of life before and after the
intervention
suggested
that
cardiac
rehabilitation programs can improve quality of
life and weight in patients with myocardial
infraction. The findings of the current study are
consistent with a study by Choo et al, 25 who
reported improved health-associated quality of
life caused by cardiac rehabilitation programs.
After discharge, patients may gradually
disregard the therapeutic recommendations
learnt; running this rehabilitation program
therefore appears to be crucial. According to
the results, teaching, controlling, and following
up health behaviors in the study subjects can
positively affect cardiac risk factors such as
smoking, overweight, cholesterol, fasting blood
sugar, and hypertension. In other words,
informing these patients and reminding them of
educational points and lifestyle modification
can significantly help them control their cardiac
risk factors.
We observed no significant differences in
myocardial dysfunction and quality of life after
compared to before the intervention in both
groups. Sadeghi et al 26 found that 8 weeks of
rehabilitation programs caused no statistical
changes in their patients with CAD in terms of
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end-systolic dimension and end-diastolic
dimension—attributing no harmful effects on
ventricular changes to rehabilitation exercises.
The results obtained from the differences in the
mean changes suggested improvements in
weight and quality of life after rehabilitation in
both groups. Yu et al 27 studied 296 patients
with
myocardial
infraction
undergoing
angioplasty and reported that cardiac
rehabilitation was able to significantly improve
the function and quality of life in these patients
via reducing pains and anxiety. Atlantis et al 28
indicated that sports interventions and behavior
modification for 24 weeks improved quality of
life and mental health and thereby reduced
stress and depression in their patients.
Moreover, Sebregts et al 29 studied patients with
myocardial infraction and CABG and found
that teaching patients was able to alleviate the
symptoms of fatigue and depression in the case
group.
Stress and depression are the common
complications of myocardial infraction. The
findings obtained from the present study
suggested that implementing rehabilitation
programs could not improve depression in the
patients. McCarthy and Condon 30 studied the
attitude of patients with chronic myocardial
infraction toward changing their lifestyle and
found stress to be a major concept as per the
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patients’ statements. They also found that
cardiac rehabilitation programs helped the
patients control their stress and reduce their
anxiety and fear and thereby reduced their
depression.
Given the present and similar findings, we
recommend that cardiac rehabilitation programs
be implemented after myocardial infraction
with a view to furnishing patients with adequate
knowledge and enabling them to make
decisions on the necessity of changing their
lifestyle and following the program (eg,
quitting smoking, changing their diet, doing
exercise, and regular walking).
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