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INTRODUCTION

Nowadays, the prevalence of obesity has reached
epidemic levels in both industrialized societies and
developing countries.! More important, obesity, which
defined as body mass index higher than 30,” has adverse
effects on coronary artery disease (CAD) through its
influence on some risk factors including hypertension,
type 2 diabetes, glucose intolerance, left ventricular
hypertrophy, and functional capacity (FC).*® Also, some
investigations proposed that obesity is an independent
risk factor for CAD.!*” Generally, 80% of patients who
referred to cardiac rehabilitation program (CRP) were
overweight and obese.!

Many studies suggested that CRP improves
cardiovascular adaptations by increasing FC,

endurance, skeletal muscle strength, and decreasing
the symptoms of cardiovascular disease.’'! In fact,
these central and peripheral adaptations resulting
in a widened difference in oxygen content between
arterial and venous blood during maximal exercise
and an increased capacity to deliver substrate to
skeletal and cardiac muscle. Also, CRP has beneficial
effects on associated risk factors such as high-density
lipoprotein cholesterol (HDL-C), total cholesterol
(TC), low-density lipoprotein cholesterol (LDL-C),
excess weight, and insulin resistance after cardiac
events.['"?21 But, limited surveys exist in relation to the
effectiveness of CRP on obesity indexes, lipid profiles,
and FC in obese men with CAD, and the benefits of
weight reduction in these obese patients; So, the aim
of this study is to investigate the effects of CRP on
obesity indexes, lipid profiles, and FC in obese men
with coronary heart disease (CHD) and to explore

Address for correspondence: Miss Fatemeh Esteki Ghashghaei, Department of Physical Education and Sport Sciences, Khorasgan Branch,
Islamic Azad University, Isfahan, Iran. E-mail: Estekifatemeh@yahoo.com
Received: 15-10-2012; Revised: 25-04-2013; Accepted: 11-10-2013

| November 2013 |

Journal of Research in Medical Sciences 956



Sadeghi, et al.. Weight reduction and risk factors in CAD patients

whether significant weight reduction has effect on these
risk factors or not?

MATERIALS AND METHODS

In an observational study between 2000 and 2011 we
evaluated 536 men patients with CAD who referred to
phase II cardiac rehabilitation of Isfahan Cardiovascular
Research Institute. CAD was defined as a history of one
of the following: myocardial infarction (MI), coronary
artery bypass grafting (CABG), percutaneous coronary
intervention (PCI), and chronic stable angina. After
admission to CRP, height (without shoes) and weight
of each patient were measured by nurse after overnight
fasting and after voiding and then body mass index (BMI)
was calculated by weight/height® (kg/m?). Blood sample
was taken after 12-14 hours of fasting for measuring
serum lipids including triglycerides (TG), TC, HDL-C
using enzymatic methods and LDL-C was calculated
according to the Friedewald formula.["® All patients used
their angina treatment and dose of these medications
were not altered during the program and nobody received
any other weight reduction drug treatment. Also, exercise
test with the protocol of Naughton was performed on
each patient under supervision of a cardiologist. Exercise
test provides an opportunity to determine body reaction
and FC. All tests were evaluated at the beginning of the
study. Then all participants began CRP for 2 months
which consisted of 24 sessions and three times a week.
CRP included exercise training sessions, nutritional and
psychological consultation, and risk factor management.
Exercise sessions were similar in obese and non-obese
patients. Exercise training consisted of combined aerobic
and resistance training and it was performed in cardiac
rehabilitation center under supervision of physician,
exercise physiologist, and a nurse by using treadmill,
stationary cycles, stationary steppers, stair climbing,
rowing, jogging, and some resistance devices. Each
session lasted up to 90 minutes, 20-minute warm-up
followed by 60 minutes aerobic and resistance training,
and finally 10 minutes cool-down. The intensity of training
was established according to the clinical condition and
calculated between 60% and 85% of maximum heart
rate. As well, all participants had dietary instruction by
visiting dietitian in this duration and all of them were
encouraged by the physicians, exercise physiologists, and
dietitians to complete CRP. After passing 2 months and
finishing rehabilitation program, all tests were carried
out by each patient again. Patients were classified into
obese (BMI > 30) and non-obese (BMI < 30); after that,
obese patients who had 5% or more weight reduction
set in the first group and patients who didn’t lose their
weight or had less than 5% set in the second group. This
research project with the number of 90126 was taken
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under the medical ethics standards and approved in ethic
committee of Isfahan Cardiovascular Research Institute.
Independent sample t-tests were used to identify baseline
differences and also final differences. For investigation
about changes between baseline and completion of CRP,
we used paired t-tests. Results are expressed as mean
and Standard Error (SE) and the level of significance was
set at P <0.05.

RESULT

536 men patients with CHD were evaluated. At first, they
were divided into two groups, patients who had BMI >
30, n =72 and age = 54.47 + 9.63 years set as thenobese
group and patients who had BMI <30, n = 464 and age =
56.21 £ 9.94 years set as the non-obese group. Subgroup
of obese patients was divided into two groups. Obese
patients who lost their weight > 5%, n = 18 known as
the first group and who didn’t have weight reduction
or had less than 5%, n = 43 known as the second group.
Independent sample t-tests were used to identify baseline
differences among obese and non-obese men patients
[Table 1]. At baseline, comparing two groups showed
significant differences in obesity indexes (P = 0.00) and
FC (P =0.002).

Also, paired t-tests were used to examine changes between
baseline and completion of CRP in both groups. These tests
revealed significant improvement in all evaluated factors
such as obesity indexes (P = 0.00), FC (P = 0.00), and lipid
profiles (P = 0.00) in the non-obese group. About the obese
group, they had favorable differences in obesity indexes,
FC, and TC; but, they didn’t have significant improvement
in other lipid profiles [Table 2].

In addition, subgroups of obese men, first and second
groups, were compared by independent t-tests [Table 3].
Findings showed significant differences in obesity indexes,
FC, and LDL-C/HDL-C between the first group which had
5% or more weight reduction and the second group with
no significant weight reduction.

Table 1: Baseline differences between obese and
non-obese men patients

Variables Obese Men Non-obese Men P
(n=72) (n=464)

Weight (kg) 89.65+0.91 72.09+0.41 0.00
Body mass index (kg/m?) 32.21£0.26 25.45+0.11 0.00
Functional capacity (METS) 8.42+0.28 9.43+0.12 0.002
Total cholesterol (mg/dl) 206.37+6.53  204.95+2.30 0.82
Triglyceride (mg/dl) 204.94+14.72  193.56+4.98 0.41
HDL cholesterol (mg/dl) 40.26+1.24 39.31+0.39 0.39
LDL cholesterol (mg/dl) 123.99+5.27 127.66%2.01 0.39
LDL-C/HDL-C 3.23+0.15 3.25+0.06 0.37

Significant difference: P < 0.05, SE = Standard error
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Table 2: Comparison the changes in obese men
following cardiac rehabilitation program

Variables Obese Men
Before After P
Rehabilitation Rehabilitation
Mean = SE Mean + SE

Weight (kg) 89.65+0.91 87.14£0.98 0.00
Body mass index (kg/m?) 32.21x2.03 31.26+0.26 0.00
Functional capacity (METS)  8.42+0.28 10.91+0.32 0.00
Total cholesterol (mg/dl) 206.37+6.53 194.16£5.56 0.02
Triglyceride (mg/dl) 204.94+14.72 204£13.93 0.92
HDL cholesterol (mg/dl) 40.26+1.24 39.26+1.18 0.36
LDL cholesterol (mg/dl) 123.99+5.27 115.34+4.62 0.12
LDL-C/HDL-C 3.23+0.15 3.10£0.16 0.45

Significant difference: P < 0.05, SE = Standard error

Table 3: Changes in lipid profiles and functional capacity
in obese patients with >5% weight reduction versus
obese patients with no significant weight reduction

Variables First Group Second Group P
n=18 n=43

Body mass index 2.23+0.18 0.80+0.07 0.00
Functional capacity 3.64+0.51 2.26+0.28 0.01
Total cholesterol 22.27£11.13 8.04+7.49 0.23
Triglyceride 29.61+27.12 4.62+10.73 0.18
HDL cholesterol 0.11£1.52 0.27£1.46 0.86
LDL cholesterol 5.43+7.05 9.49+8.17 0.42
LDL-C/HDL-C 0.01£0.24 0.24+0.23 0.04

Significant difference: P < 0.05, SE = Standard error

DISCUSSION

The high prevalence of obesity is the most significant public
health problem. Since, obesity is common in patients with
CAD who referred to CRP; thus, present study investigated
benefits of CRP in obesity indexes, FC and lipid profiles
in obese and non-obese men with CAD, as well as,
consideration the effects of weight reduction on evaluated
factors in obese men with CAD.

In this study, following CRP, both groups achieved positive
improvement in weight and BMI. Comparing two groups
showed significant differences between these groups, and obese
patients had greater improvement in weight reduction and
BML. In this regard, there are many studies which confirmed
our results and they showed that CRP and exercise training
have a positive effect in losing weight in all participants.! Ades
et al showed high calorie expenditure exercise has advantage in
losing weight in overweight coronary patients.'* Also, another
study showed the positive effects of short-term CRP on weight
reduction and FC in obese patients with CAD.!"* But, Kiat et al
suggested CRP didn’t had effect on weight reduction, while it
is useful in increasing levels of FC.I"

Also, obesity is known as a predictor in lower FC and
fitness level in CAD patients. Like that, our finding
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showed that obese patients had lower FC than non-
obese patients at baseline. Following CRP, both groups
had significant improvement in FC, while obese patients
attained greater development; however, this difference
wasn’t significant. And finally, no significant difference
was observed between two groups. Therefore, it should
be interpreted, patients who had lower FC and higher
weight in baseline, usually obtain greater improvement
in these value after CRP.['”!

Our results illustrated that there were no differences in
lipid profiles between obese and non-obese men patients,
at baseline. But following CRP, significant improvements
were seen in all lipid profiles in non-obese patients. In obese
patients, this positive improvement was only perceived
in TC. In fact, obese patients had modest overall lipid
improvement. Comparing these changes between two
groups didn’t show any significant differences in most
lipid factors except HDL and LDL-C/HDL-C. These data
revealed that passing one period of CRP is useful in most
lipid profiles in both obese and non-obese men with CAD.
Attributed study suggested that CRP have useful effects on
losing body weight, decreasing TG, and increasing HDL-C
in all CHD patients.'¥! In addition, another research showed
that the obese patients with CAD had improvement in
BMI and some lipid factors after cardiac rehabilitation;
but against our finding, it revealed that the differences in
BMI, weight, and some lipid factors were not statistically
significant in non-obese patients.['”? There are many studies
which confirmed the significant improvement in FC, obesity
indexes, and lipid profiles after CRP in CAD patients with
each age without any attention to BMI levels.['>?2 Our
pervious investigation by a comparison of the non-obese
males and females with CAD revealed that CRP plays a key
role in improving the FC and all lipid profiles in both groups,
without any attention to gender differences. Another
study showed that CRP have positive effects in lipid profiles
in both hypertriglyceridemia and non-hypertriglyceridemia
patients.[?*?! In spite of some disparities, a number of these
results are similar with our finding. We can deduce that the
cause of these variations may exist in difference in cut point
of BMI measuring for obese patients!® or sex differences and
even patients population.**”!

In addition, we examined the effect of CRP in obese
patients who lost their weight >5% and who didn’t
considerably lose their weight. Data showed these
groups had significant differences in weight, BMI, FC,
and LDL-C/HDL-C; however, other lipid profiles had
no positive differences. Lavie proposed that CRP has a
positive effect on weight reduction in obese patients with
CAD.™ Like our investigation, another study showed
that patients who were successful in weight reduction
had more improvement in obesity indexes, FC, and some
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lipid profiles than patients who weren’t successful in losing
weight.[l We can notify that significant weight reduction
should be associated with increasing FC and fitness level
in obese men with CAD. On the other hand, in relation to
lipid profiles, more duration of exercise training and more
attention to dietary restriction may be affect these patients
and improve their lipid profiles.

Finally, according to our results and some other researches
in this regard, we can state that CRP which was carried
out by cardiac patients under supervision of physician
and exercise physiologist plays an important role in
management of obesity, FC, and lipid profiles in both obese
and non-obese patients and both groups can similarly
benefit from this program. Consequently, weight reduction
may be caused greater improvement in FC and getting
fitness levels through balance in lipid profiles in obese
men with CAD. So, CRP is an acceptable organization for
enhancement and maintenance of cardiovascular health
through individualized programs and it should be noticed,
high calorie expenditure exercise training combined with
hypocaloric diet and even change in pharmacological
treatment may be better consider to control risk factors in
obese patients.
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