Scientific Journal of

Rehabilitation Medicine

Research Paper ‘ m

The Effect of Aerobic and Combined Training on Heart Function of Middle-ged ook
Male Patients After Bilateral Femoral Artery Coronary Grafting

Gholam Reza Rostami'® (9, *Heydar Sadeghi®3

1. Department of Biological Sciences and Sports Biomechanics, Faculty of Physical Education & Sport Sciences, Central Tehran Branch, Islamic Azad University, Tehran, Iran.
2. Department of Sports Biomechanics and Injuries, Faculty of Physical Education & Sport Sciences, Kharazmi University, Tehran, Iran.
3. Department of Sports Biomechanics, Kinesiology Research Center, Kharazmi University, Tehran, Iran.

Use your device to scan

andesdhe riceonine [SIZLE0ET1 Rostami GR, Sadeghi H. [The Effect of Aerobic and Combined Training on Heart Function of Middle-ged Male Patients After
Bilateral Femoral Artery Coronary Grafting (Persian)]. Scientific Journal of Rehabilitation Medicine. 2024; 13(3):506-519. https://
dx.doi.org/10.32598/SIRM.13.3.2745

d - ) https:/dx.doi.org/10.32598/SJRM.13.3.2745

ABSTRACT

Cardiovascular diseases are among the most common causes of death in the
world. The prevalence of cardiovascular diseases increases with older age. Using cardiac exercise
training to rehabilitate the heart after heart disease creates functional and structural adaptations in the
patient’s cardiovascular system, reducing mortality from related diseases. Therefore, this study aimed to
investigate the effect of two aerobic and combined exercise training methods on heart function capacity
in middle-aged male patients after bilateral femoral artery coronary bypass grafting surgery.

[VETELE In this quasi-experimental study with a pre-test-post-test design, 68 middle-aged male patients
(Mean#SD age: 56.19+1.26 years) were studied after bilateral femoral artery coronary bypass grafting
surgery. The subjects were randomly and availably divided into 3 groups: Aerobic (n=20), combined
exercise training (aerobic+resistance) (n=20), and control (n=28). The subjects in the intervention groups
performed 8 weeks of training, 3 sessions per week. Each training session in the aerobic and combined
groups was performed for 40 minutes with the intensity of 70-85% heart rate reserved and 60 minutes
with the intensity of 40-80% of one repetition maximum for each patient. Levene’s test, multivariate
analysis of variance (MANOVA), and Bonferroni statistical tests were used to analyze the obtained data
at the significance level of P<0.05.

[ The one-way MANOVA test showed that functional capacity, ejection fraction and maximal
oxygen consumption increased significantly after aerobic and combined exercise training compared to
the control group (P<0.05). However, the Bonferroni post hoc test showed no significant differences
between functional capacity, ejection fraction, and maximal oxygen consumption at post-test levels in
aerobic and combined exercise training groups (P>0.05).

[@TEIERT The findings of this study show that both aerobic and combined exercise training can improve
the heart functional variables in middle-aged male patients after bilateral femoral artery coronary bypass
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Introduction

ardiovascular diseases are among the most
common causes of death in the world. The
prevalence of cardiovascular diseases in-
creases with older age. Existing studies have
pointed to the effects of different methods of
exercise programs aimed at cardiac rehabilitation (aerobic
and combined) on the functional capacity of cardiovascu-
lar patients. These studies claim that cardiac rehabilitation
after heart disease causes functional and structural adap-
tations in the patient’s cardiovascular system, reducing
mortality caused by related diseases. However, few stud-
ies have investigated the effects of combined and aerobic
exercises in middle-aged men after coronary artery by-
pass graft. Also, the best type of rehabilitation program
to achieve more favorable effects on the biomechanical
behavior of blood and vascular structure of these patients
has not yet been determined. Therefore, assuming the ef-
fectiveness of exercise, this study aimed to investigate
the effect of aerobic and combined exercise on factors af-
fecting heart function in middle-aged male patients after
bilateral femoral artery coronary artery bypass grafting.

Materials and Methods

In this quasi-experimental research with a pre-test-post-
test design and a causal-comparative model, 68 middle-
aged men, with a Mean+SD age of 56.19+1.26 years,
participated after vascular grafting of bilateral femoral
coronary arteries. Subjects were randomly divided into
three groups: Aerobic exercise (20 patients), combined
exercise (aerobictresistance) (20 patients) and control
group (28 patients).

The doctor in the clinic diagnosed the type and sever-
ity of the disease. Complete explanations regarding the
research purpose, the method of conducting it, and the
confidentiality of the information were provided to the
subjects. A letter was obtained to declare the subjects’
consent. The subjects of the intervention groups under-
went 8 weeks of training, 3 sessions per week. Each train-
ing session in the aerobic and combined groups lasted 40
minutes with an intensity of 70-85% of the reserve heart
rate and 60 minutes with an intensity of 40-80% for one
maximum repetition (RM1) for each patient, using tread-
mills, arm ergometers, and cadence bikes. In each session,
after warming up, the patients first ran on a treadmill for
10 to 20 minutes with an intensity of 70% of the reserve
heart rate, calculated according to Karvonen’s formula,
with a maximum speed of 5 km/h. As the sessions contin-
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ued, they increased their running speed to 85% of the re-
serve heart rate and a maximum speed of 9.5 km/h. They
then continued their training with an arm ergometer and a
stationary bike for 8 to 10 minutes, respectively, with an
intensity of 50 W, increasing to 80 W in subsequent ses-
sions. The subjects of the combined exercise group (70%
aerobic and 30% resistance) first exercised for 40 minutes
according to the aerobic exercise protocol, then did re-
sistance exercise twice a week for 20 minutes using four
hip adductor machines, seated chest press, leg extensor,
and abdominal exercises. The intensity of these exercises
initially ranged from 40% to 50% of RM1 and then in-
creased to 60% to 70% of RM1, with 8 to 12 repetitions
in 2 to 3 sets.

During training, officials monitored the heart rate and
training pressure to prevent excessive pressure from
harming the patient. A post-test was conducted after 8
weeks of aerobic and combined training to investigate
the effect of sports training on the desired parameters.
The echocardiography model VIVD 3 (made by Gen-
eral Electric of America) was used to evaluate ejection
fraction (EF) values. To determine functional capacity
and maximum oxygen consumption levels, an exercise
test was conducted on the Kansas USA model treadmill.
Functional capacity (FC) is expressed based on Metabolic
equivalents (METS), each MetS equivalent to 3.5 L of
oxygen per kg of body weight per min.

Descriptive statistics, including mean and standard de-
viation, were used to describe the data. The normality of
the distribution of the studied variables was checked us-
ing the Kolmogorov-Smirnov (K-S) test. After confirm-
ing the normal distribution of the data, Levene’s test was
used to determine the homogeneity of the error variances
of the dependent variables in all groups. The effectiveness
of aerobic and combined exercise methods on selected
heart function variables was investigated using a one-
way multivariate analysis of variance (MANOVA) test.
To determine the location of differences and comparisons
between groups, Bonferroni’s follow-up test at the signifi-
cance level of P>0.05 was used.

Results

Based on the results of the one-way MANOVA test, there
was no significant difference between the pre-test values
of the research groups in any of the FC, EF and VO2max
variables (P>0.05). However, a significant difference was
observed between the post-test values of all FC, EF and
VO2max variables (P=0.001). The Bonferroni post hoc
test showed a significant increase in the post-test values
of FC and VO2max between the combined and aerobic
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training groups compared to the control group (P=0.001).
The post-test EF values showed a significant difference
between the combined training group (P=0.012) and the
aerobic training group (P=0.002) compared to the con-
trol group. However, there was no significant difference
between the post-test values of heart functional variables
in the combined exercise group and the aerobic exercise

group (P>0.05).
Conclusion

The results of the present study showed that perform-
ing eight weeks of aerobic and combined exercise pro-
grams can equally improve the FC of the heart, maximum
oxygen consumption, and EF in middle-aged men after
bilateral femoral artery coronary artery transplantation.
Therefore, to improve health status after coronary artery
bypass surgery and prevent the progression of atheroscle-
rosis in middle-aged men, it is recommended to include
aerobic and combined exercise programs in their treat-
ment process.
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5. Maximum Oxygen Uptake (VO2max)
6. Functional Capacity (FC)
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15.5 Heart Rate Reserve (HRR)
16. One Repetition Maximum (RM1)
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22. Total Work Capacity (TWC)
23. Frank Starling Law
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27. Borg Rate of Perceived Exertion (Borg RPE)
28. Heart Rate Reference (HRR)
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24, Contractile Reserve (CR)
25, Eccentric
26. Concentric
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