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ABSTRACT

Purposes: Obesity and overweight are a major public health problem, the
effect of which on the occurrence of chronic diseases such as cardiovascular
diseases and metabolic disorders has been well proven. The purpose of this
study was to investigate the effect of an aerobic exercise training period on
the cardiorespiratory fitness and body composition of overweight men.
Materials and Methods: 32 overweight men aged 20 to 25 years were
selected as samples and randomly assigned to two experimental and control
groups. The experimental group performed three months of aerobic exercise
with 60-75% of maximum heart rate. In the pre- and post-test phase, body
composition was measured using (Bioelectrical Impedance Analysis -10I-
570) and Voomax was measured using treadmill and gas analyzer. The data
was evaluated using the paired and independent t-test at a significant level
(p £0.05).

Results: The results showed that percentage of body fat (P.B.F), fat mass
(F.M), and abdominal circumference (A.C) significantly decreased in the
experimental group, but lean body mass (L.B.M), soft lean mass (S.L.M),
basal metabolic rate (B.M.R), maximum oxygen consumption (ml.kg.mi)
and minute ventilation (L/M) significantly increased (p < 0.05).

Conclusion: Aerobic training with an intensity of 60 - 75 HRmax% , three
sessions per week is associated with a decrease in fat mass, body fat
percentage and an increase in lean body mass, soft lean mass and aerobic
capacity in overweight men.
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Extended abstract
Background: Obesity and overweight are well proven causes of chronic diseases such as
cardiovascular diseases, type 2 diabetes, cancers and depression. In the world, the average body mass

index and as a result the prevalence of obesity and overweight is increasing (Videl Negard 2018). In
2005 AD, the total number of overweight adults in the world was 937 million and the number of
obese people was 396 million. This number has doubled compared to the last 20 years. The
industrialization of societies, the growth of the economic rate and the globalization of the market have
caused changes in the diet pattern and lifestyle of people. These changes have led to an increase in
the prevalence of obesity and a decrease in physical activity, and as a result, an increase in lifestyle-
related diseases among people. Since the 1990s, sedentary has been proposed as one of the main risk
factors for cardiovascular diseases in middle-aged people and even in adults and young people. For
many years, the American Heart Association (AHA) identified three risk factors for cardiovascular
diseases as smoking, high blood pressure, and high cholesterol levels, but now low physical activity
is another risk factor that can be changed through lifestyle changes. Epidemiological studies regarding
young people consider cardio-respiratory fitness as one of the factors underlying the absence of
cardio-respiratory diseases. additionally, Studies have shown that with a decrease in physical activity,
maximum oxygen absorption (VO2 max) decreases approximately 0.3 to 0.4 per day, which is
associated with negative effects on body weight (an increase of 1.5 kg per month). In addition,
cardiorespiratory fitness is known as an independent indicator in predicting the risk of cardio-
respiratory diseases. Also, low cardio-respiratory fitness increases body fat, features of metabolic
syndrome, and vascular stiffness, can be used as an indicator to identify metabolic disorders. As a
result, it is necessary to analyze the relationship between participation in exercise from moderate to
intense levels of physical activity and its effect on body composition and cardiorespiratory fitness
level.

Methodology: 32 overweight men college students (age 20 - 25 years) were selected as samples.
Sample size was selected using G*Power software with a power of 95% and a confidence level of
0.05%. The Inclusion criteria included: male gender, being overweight, no history of illness, no
regular physical activity in the last year. The exclusion criteria included: having more than three
sessions of absence from activity, non-history of illness and injury. All participants provided written
informed consent and completed health information questionnaire. Participants were randomly
assigned to the experimental and control groups. The 24-hour dietary recall questionnaire was used
to control the subjects' nutrition and the Beck questionnaire was used to check their physical activity
level. The subjects' body composition was measured using (I0I-570 body composition analyzer made
in South Korea) and VO>max was measured using treadmill and gas analyzer.

All participants warmed up for 15 minutes each session under the supervision of the trainer. Then the

heart rate monitors were placed on the subject's chest. Before starting the training, the heart rate range
of each person was calculated based on the maximum heart rate and defined in the memory of the
polars. When out of the heart rate range, Polar will notify automatically. The first training session
started with 20 minutes, then 2 minutes were added to the training volume in the following sessions.
So that the last training session was 50 minutes. Participants in the experimental group engaged at 65

- 70% HRmax during all training sessions.

Results: Comparison of data in the pre-test and post-test of the experimental group with a paired t-
test showed that among the variables studied, there was a significant difference between the post-test
and pre-test in variables including percentage of fat (P.B.F), fat mass (F.M), lean body mass (L.B.M),
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soft body tissue (S.L.M), abdominal circumference (A.C), waist-to-hip circumference (W.H.R), basal
metabolic rate (B.M.R), calorie consumption (kCAL), maximum oxygen consumption (ml/kg/min)
and minute ventilation (L/M) but not for body mass index (B.M.I). However, in the control group, a
significant difference was observed only in the waist-to-hip circumference (WHR) variable, but no
significant difference was found in the rest of the variables in the post-test compared to the pre-test.
Also, no significant difference was observed between the studied groups in the pre-test phase in the
studied variables including body mass index (B.M.I), fat percentage (P.B.F), fat mass (F.M), lean
body mass (L.B.M), soft body tissue (S.L.M), abdominal circumference (A.C), waist-hip
circumference (W.H.R), basal metabolic rate (B.M.R), calorie consumption (Kcal), maximum
oxygen consumption (ml/kg/min), and minute ventilation (L/M), but in the post-test phase, except for
minute ventilation, there was a significant difference between the two groups in the remaining
indicators (p < 0.05).

In the present study, aerobic exercise training with an intensity of 60 to 75% HRmax was associated
with a decrease in fat percentage, fat weight, and an increase in soft body tissue and lean body mass.
Lifestyle, low physical activity, type of nutrition, eating habits, and genetics are possible intervening
factors on the prevalence of overweight and obesity, which affect cardio-respiratory fitness and body
composition. For example, for 1 unit increase in body mass index, 9% increase the probability of
having shortness of breath during sports activity. The recommendation of the World Health
Organization is to have a healthy body composition, people should do 150 to 300 minutes of moderate
to vigorous aerobic activity per week with 2 or more repetitions. In this regard, Belicha et al. 2021 in
a review article conducted a systematic search and meta-analysis (SR-MAs) of articles published
between 2010 and 2019. Their aim was to summarize the effects of exercise training programs on
weight loss, changes in body composition and weight maintenance in overweight or obese adults.
From 149 reviewed studies, exercise have been lead to significant weight loss in the range (1.5 to 3.5
kg), fat decreases (in the range 1.3 to 2.6 kg) and visceral fat reduction from (.033 - 0.56). There was
no difference between continuous aerobic exercise and high-intensity intermittent exercise with the
same energy consumption in reducing subcutaneous and visceral fat.

In addition, the result of the present research was associated with an increase in oxygen consumption
and minute ventilation in overweight people after 12 weeks of training, which is consistent with the
results of some researches. The results of previous studies indicate that the maximum oxygen
consumption in overweight and endurance trained people increases by approximately 15-25% in a
12-week training period. Recent studies have reported that exercise improves overall metabolic health
by improving indicators such as glucose tolerance, insulin sensitivity, mitochondrial function,
vascular density and reducing circulating free fatty acids. In addition, catecholamine secretion
increases during exercise. Catecholamine act through beta-adrenergic receptors in fat cells and
increase the level of cAMP, activate protein kinase PKA, and finally increase lipolysis. Also, the
release of myokines from skeletal muscles stabilizes cardiovascular function and reduces the growth
of fat tissue in the body. Fat tissue reduction occurs primarily in skeletal muscles, liver, and fat tissue.
Conclusions: Aerobic exercise with an intensity of 60 - 75 HRmax% with three sessions per week is
associated with a decrease in fat mass, body fat percentage and an increase in lean body mass, soft
lean mass and aerobic capacity in overweight people.
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