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Abstract

Aim:  Obesity appears to be associated with respiratory problems, and respiratory function is
affected by various factors such as physical exercise. For this purpose, the aim of this study was
to investigate the effect of eight weeks of non-linear resistance training and radio frequency (RF)
on respiratory function and body composition in obese men. Methods: The current research is
semi-experimental. The statistical population included obese men (mean age 30.12+2.62 years
and weight 92.18+3.01 kg), and 60 people participated in this research. Subjects were randomly
divided into four groups: non-linear resistance training, non-linear resistance training + RF, RF
and control. Training and RF intervention was implemented three sessions a week for eight
weeks. Respiratory function, body composition and VO2max were measured before and after  Scan  this QR code to see the
training. Data was analysed using factorial variance analysis (2x2) with repeated measures and  accompanying video, or visit

Tukey's post hoc test at a significant level of p<0.05. Results: Interactive effects of training and  jahssp.azaruniv.ac.ir

RF significantly decreased body weight (P=0.002, 3.08 %), BMI (P=0.011, 3.08 %), body fat

percentage (P=00001, 10.16 %), and Signiﬁcantly increased VO2max (P=0017, 452%), FvC 1. Assistant Professor of Exercise
(P=0.0001, 12.71%), FEV1 (P=0.0001, 14.96%) and FEF 75-25% (P=0.018, 5.86%). Training Physiology, ~Department of
alone caused significant changes in all dependent variables (p<0.05), but RF alone did not cause Exercise Physiology, Faculty of
significant changes (P>0.05). Conclusions: Therefore, the combined effect of non-linear Humanities and Social, Ardakan
resistance training and RF led to further improvement of respiratory function, body composition University, Ardakan-Iran.

and aerobic capacity in obese men. *(corresponding author)

(naghizadeh2011@ardakan.ac.ir)

Keywords: Non-linear resistance training, RF, Pulmonary function, Body composition.

Cite as: Naghizadeh, Hasan. The effect of eight weeks of non-linear resistance training with radio frequency on respiratory function
and body composition in obese men. Applied Health Studies in Sport Physiology. 2024, 11, 1: 157-172

Owner and Publisher: Azarbaijan Shahid Madani University

Journal ISSN (online): 2676-6507

Access Type: Open Access

DOI: 10.22049/JAHSSP.2023.28873.1575

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University



https://doi.org/10.22049/jahssp.2023.28873.1575
https://portal.issn.org/resource/ISSN/2676-6507
https://doi.org/10.22049/jahssp.2023.28873.1575

JAH SSP http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/JAHSSP.2023.28873.1575

The effect of eight weeks of non-linear resistance training with radio frequency on ... 0158

Extended abstract
Background

Metabolic and physiological changes in body systems due to the increase of fat tissue lead to the formation of chronic
diseases. Today, obesity and overweight are spreading worldwide as an epidemic phenomenon. Obesity and overweight
are a serious problem for public health and an important risk factor for many diseases, especially respiratory problems.
Obesity is considered as one of the risk factors for respiratory function. Obesity has a negative effect on lung function by
reducing the strength of respiratory muscles, increasing airway resistance and reducing lung volume. Today, various
invasive and high-risk methods such as surgery and non-invasive methods such as ultrasound cavitation (UC), radio
frequency (RF), low-calorie diets, dehydration, and anti-fat absorption drugs are used to lose weight. Also, exercise is
one of the effective ways to increase calorie consumption and reduce complications caused by overweight and obesity.
Physical activity is an important non-invasive intervention in the rehabilitation program of patients with pulmonary
function disorders. RF is a type of electromagnetic energy to heat and tighten tissue to increase blood flow and break
down cellulite and fats. RF waves generate heat in the target tissue by creating an oscillating magnetic field and the
movement of electrically charged particles. The amount of heat production in the target tissue depends on the resistance
of that tissue. RF waves change the shape and regenerate collagen fibers by heating the skin and increasing blood
circulation in the skin. These changes lead to skin tightening and cellulite improvement. RF also affects fat cell
metabolism, apoptosis, and fat cell volume reduction. The combined effect of RF with resistance training on body
composition and pulmonary function of obese men has not been studied. Therefore, the purpose of this research was to
investigate the effect of eight weeks of non-linear resistance training with radio frequency on respiratory function and
body composition in obese men.

Materials and Methods

The research was applied and semi-experimental research in terms of the method. The statistical population included
obese men (mean age 30.12+2.62 years and weight 92.18+3.01 kg), and 60 people participated in this research. Subjects
were randomly divided into four groups: non-linear resistance training (n=15), non-linear resistance training + RF (h=15),
RF (n=15) and control (n=15). The non-linear resistance training program was implemented based on the model proposed
by Kramer and Fleck (2007) for eight weeks and three sessions per week. Resistance exercises were performed in a circle
and by applying the principle of overload. In the present study, RF intervention was performed using the Mono-Polar
Nemesis RF 360w device. A frequency of 8 to 9 Hz (150 W) was applied to maintain the skin temperature between 40
and 42 degrees. The penetration depth of the waves in this device is higher compared to other similar devices and it
reaches about 25 mm and it easily targets the excess fats in the hypoderm layer. Respiratory function (FVC, FEV1, FEF
75-25%, FEV1/FVC), body composition and VO2max were measured before and after training. Respiratory function
index was measured with BTL Spiro pro spirometry device made in England. Body composition indices were measured
using the InBody 770 body analyzer. VO2max was measured using the Fox protocol with a Ergometeric.

Statistical analysis

After collecting data and calculating the mean and standard deviation of data using descriptive statistics, Shapiro Wilk
test was used to determine the normal distribution of data. In the related variables, factorial variance analysis (2x2) with
repeated measures was used for comparison between groups and within the group and then Tukey's post hoc test was used
to compare the differences between groups.

Results

Based on the results of statistical analysis in all four groups in relation to body composition variables and measured
respiratory performance indicators, all of them had normal distribution. Interactive effects of training and RF significantly
decreased body weight (P=0.002, 3.08 %), BMI (P=0.011, 3.08 %), body fat percentage (P=0.0001, 10.16 %), and
significantly increased VO2max (P=0.017, 4.52%), FVC (P=0.0001, 12.71%), FEV1 (P=0.0001, 14.96%) and FEF 75-
25% (P=0.018, 5.86%). Training alone caused significant changes in all dependent variables (p<0.05), but RF alone did
not cause significant changes (P>0.05).

Discussion

Obesity and overweight are the main causes of disorders in the vital organs of the body such as the respiratory system.
Appropriate non-invasive interventions to improve body composition and strengthen respiratory function have high
priority over invasive treatment methods. The results of this research showed that the effect of eight weeks of non-linear
resistance training with RF significantly increased FVC, FEV1 and FEF 25-75%. Also, doing eight weeks of exercise
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alone caused a significant increase in FVC, FEV1 and FEF 25-75%. However, following eight weeks of RF intervention
in obese men, respiratory indices did not change significantly. By taking a close look at the percentage of significant
changes, we find that the combined effect of non-linear resistance training with RF caused more improvement in the
functional indices of the lungs of obese men than the main effect of each one alone. These results indicate that the
intervention of non-linear resistance training and RF combined had a positive synergistic and interactive effect in
improving the respiratory function of obese men. In relation to the evaluation of body composition indices and VO2max
in the present research, the results of eight weeks of non-linear resistance training and RF intervention indicate that
training together with RF as well as training alone causes a significant reduction in body composition indices (body
weight, mass index body and body fat percentage) and a significant increase in VO2max.

Article message

In general, the findings of the present study showed that eight weeks of non-linear resistance training combined with RF
and alone significantly decrease body composition indices and increased VO2max. Also, respiratory performance
indicators were associated with a significant increase. Therefore, obese men can benefit from the intervention of non-
linear resistance training with RF to increase the efficiency of pulmonary function following the reduction of excess fat
mass and increase VO2max in training programs and consider this intervention method as a non-pharmacological
treatment solution.
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" Flor-Rufino

* High-intensity resistance training

* one-second Forced Expiratory Volume
" Forced Vital Capacity

" Forced mid-Expiratory Flow
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' Chronic obstructive pulmonary disease
" Pickwickian

¥ Spirometric

" Ultrasound Cavitation

* Radio frequency
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