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ABSTRACT 
Health of the society depends on the health of children and adolescents. One of the major risk factors for 

many diseases is overweight and obesity that it’s underlying factors begins of the embryonic period and 

gradually is formed during growth. The aim of the present study is, Effect of aerobic exercise on insulin 

resistance index and body Composition changes. The research population consists of Overweight boys 10 
to 12 years that were prepared voluntarily for this study. Primary Information were measured and 

recorded related to insulin levels, height, weight, body mass index, body fat percentage, waist 

circumference, hip circumference and waist circumference to hip circumference ratio. 5 ml blood was 
taken of venous from the right hand of each subject that was used to determine the amount of insulin 

levels. After this stage, groupexercise3 times a week for 8 weeks were affected by endurance exercise. 

Endurance exercise in this research consist of warm up and running (40 to50% HR.min the first two 
weeks, 50 to 60% HR. min the second week, 60 to70% HR.min the third weekand70 to80% HR. min the 

fourth week) and It was make-cold and return to the initial state. After completion of training period, the 

subjects of this study were to measure and evaluate the previous test. After analyzing the blood samples, 

Data were analyzed using statistical method of the Student and the results were investigated inthep≤0 / 05 
level. The result showed: weight, Body Mass Index, Fat percentage, waist circumference and hip 

circumference of subjects were created a significant reduction. The8-week endurance training can cause 

improves indexes related to body composition in overweight boys. 
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INTRODUCTION 

The cornerstone of most chronic diseases including diabetes, cardiovascular disease, osteoporosis and 

many other diseases to be of early life. 

One of the major risk factors for these diseases, is overweight and obesity that it’s underlying factors 
begins of embryonic period And gradually, it takes shape over time. Obesity in children and Adolescents 

is known a risk increasing factor for insulin resistance syndrome and mortality due cardiovascular disease 

in adulthood.  
According to figures released by the World Health Organization, Currently, about 1 billion people, means 

out of every seven people on Earth a person have overweight and At least300 million of the mare obese. 

In the last decades, the number of overweight and obese individuals has been increasing rapidly and the 

notable point that is a serious risk for public health; it is growing trend of overweight and obesity in 
children and adolescents. At present, more than22million children under five years old have overweight 

worldwide. 

This statistic is far greater in older children and adolescents. This situation have a certain features in 
developing countries, these communities while still suffer of the problem of underweight and mal 

nutrition of children and adolescents, immediately with other dimension of weight disorders has been 

faced, means overweight and obesity indifferent age groups, including obesity in childhood and 
adolescence. The main reason for this is the rapid changes of lifestyle, tendency towards high-calorie 

foods and also physical inactivity. Nervous tension of the machine life has been added and intensifies the 
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situation (Kelishadi, 2010). Obesity in children and Adolescents is known a risk increasing factor for 

insulin resistance syndrome and mortality due cardiovascular disease in adulthood (Freedman et al., 

1999). Also in Iran is increased prevalence of obesity in children and adolescents, So that body mass 
index (BMI) 6/22%of adolescents11to 17 years has been more than 95 percentile and also 6/26% of them 

had metabolic syndrome (Moayeri et al., 2008). 

Also many obese children have simultaneous metabolic syndrome, so that in a study was done in 
2008byKelishadiet al, 42.5 percent of obese children were suffered from this syndrome (Kelishadi et al., 

2008).  

Rapid changes in life style is caused the altered dietary pattern and physical activity in children and 

adolescents and put them at risk of overweight and obesity (Ebbeling et al., 2002). This problem 
especially in developing countries, including Iran, is increasing rapidly (7&8). Childhood and 

adolescence obesity In addition to the acute complications, puts people eat risk of many chronic 

complications (Strong et al., 1999).  
Physical activities are considered as a public health tool that can be used in the prevention and treatment 

of many physical and mental diseases (MonterioPeluso et al., 2005). In a study that Svjvng et al., (2012) 

done on 45obese adolescent Korean at12-weeks, he found that, Aerobic exercise prevents weight gain and 
improves insulin action and resistance to insulin. In another (Sung et al., 2012) found that Aerobic 

exercise with reduced body mass index and significant progress led to in the insulin resistance in children 

and adolescents Korean 10 to 13 years. 

Due to the importance of the issue in children and adolescents, the aim of the present research is to 
investigate the role of aerobic exercise on body composition and insulin resistance index in group of 

adolescents that have over weight and are obese. 

 

MATERIALS AND METHODS 

This study was quasi-experimental with pretest and posttest and the research population consists of boys 

10 to 12 years that have simple overweight. Fist subjects that are 10 students of primary school in Tehran 

Voluntarily declared their readiness.  
Then with filling out the initial questionnaire and taking the parental consent and their commitment to 

participate in training sessions without the absence of adequate medical evaluation into their physical 

health was done, then biochemical and physical measurements and evaluations were performed. Subjects 
with researcher in the fasting state were present in Clinical Laboratory and 5 ml blood were taken from 

the right hand’s venous of each subject that used to determine the level of insulin in the scale mic U / ml.  

Measurements of height, weight, BMI, percent of body fat, waist circumference, hip circumference and 
waist to hip ratio was performed. After this stage, group training for 8 weeks and 3 sessions per week 

were under the supervision of the coach under the influence of aerobic exercise. Aerobic exercise in this 

research was consist of warm-up and running Intensity 50% to 80percent of maximum heart rate and 

cools down and returns to the initial state.  
After completion of training, the subjects of research again were measured and evaluated in test of the 

prior medical diagnostic laboratory. First, was used of Kolmogorov-Smirnov test until tested the normal 

distribution of the samples. Then, using the paired test and considered a significant level the five percent 
(05/0 = α) was used to analyze the data and test the hypotheses.  

 

RESULTS AND DISCUSSION 

Results 

Run eight weeks of aerobic exercise on obese boys ten to twelve years, caused a significant changes in 

weight variable, body mass index, body fat percentage, dimension of waist circumference and hip 

circumference were(p≤0 / 05), but didn’t cause significant changes in insulin, insulin resistance, and 
waist-hip ratio (p>0/05).  

Average and standard deviation of subjects are shown in pre-test and post-test in Table 1. 
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Table 1: The mean and standard deviation of variables in subjects before and after aerobic exercise 

Row Variables Post-test Pre-test P 

1 insulin 2.59±14.03 3.02±14.12 0.93 

2 Insulin resistance 0.50±2.85 0.082±2.91 0.83 

3 weight 6.29±61.91 5.34 ±63.23  0.022* 

4 Body mass index 2.04±27.5 1.71±28.55 0.004* 

5 Fat percentage 3.78±31.42 2.88±33.11 0.006* 

6 waist circumference 5.21±9.45 5.25±94.4 0.003* 

7 hip circumference 3.36±93.66 5.15±99.60 0.0001* 

8 waist-hip ratio 0.035±0.097 0.042±0.92 0.076 

*Significant level (05/0 = α)  
 

Pre-test and post-test changes of weight, body fat percentage and BMI variables are shown in Figures 3-1. 

 

 
Figure 1: Changes of BMI in obese boys 10 to 12 years after the8-week aerobic training 
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Figure 2: Changes of fat percentage in obese boys 10 to 12 years after the8-week aerobic training 

 

 
Figure 3: Changes of weight in obese boys 10 to 12 years after the8-week aerobic training 
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adulthood. On the other hand, obese adults are at risk catching chronic diseases such as cardio-respiratory 

diseases, diabetes and some cancers. Thus, it seems that screening for adolescent, according to assess the 

type of obese somatic and their overweight, it is important.  
Physical activity that increases the cardiovascular endurance, it is the most important part of the training 

program. These activities are designed in such a way that increases the capacity and efficiency of the 

cardiovascular, respiratory and metabolic system. Aerobic exercises also help to control body weight or 
reduced it. Reviewing studies of this field show that factors such as the nature, intensity, duration and 

type of exercise and sports activities, as well as different numbers of subjects in different age and gender, 

including the reasons that cause the results of studies differ or be contradict. According to results of (Svh, 

2012) and (Svjvng, 2012) Aerobic exercise leads to a significant improvement in insulin resistance that, is 
not identical with the results of this research of (Vndrhydn, 2009) is not identical and it is identical with 

the result of above research in variables of weight, body mass index changes and fat percentage. 

The need for prevention and control of overweight should be emphasis from early life faster. On the other 
hand, in case of overweight and obesity, should be counteracted by corrected eating habits, eliminate in 

glow-value and high-calorie foods and increasing physical activity. Obviously this require to the 

cooperation of all family members (Kelishadi et al., 2013). Physical exercise can be considered as a 
public health tool that can be used to prevent and treat a variety of mental and physical diseases 

(MonterioPeluso and Guerra, 2005). 

Generally results of this research showed that Aerobic exercise has a beneficial effect on body 

composition changes. These changes may be the result of engaging large muscle groups in the training 
period and the nature of this type of exercise in terms of training duration and the fat substrate utilization 

in this training period. 

 

REFERENCES 

Ebbeling CB, Pawlak DB and Ludwig DS (2002). Childhood obesity: public health crisis, common 

sense cure. Lancet 360 473-82 

Freedman DS, Dietz WH and Srinivasan S et al., (1999). The Relation of Overweight to 
Cardiovascular Risk Factors among Children and Adolescent: The Bogalusa Heart Study. Pediatrics 103 

1175-82. 

Gert-Jan van der H, Zhiyue J, WangZili C, Gianna T, Erica M, Pieter JJ, Sauer A and Agneta L 
(2010). Sunehag. Medicine & Science in Sports & Exercise 42(11) 1973–1980. 

Gurney M and Gorstein J (1988). The global prevalence of obesity, an initial overview of available 

data. World Health Statistics. 

Kelishadi R, Ardalan G, Gheiratmand R, Majdzadeh R, Hosseini M, Gouya MM, Razaghi EM, 

Delavari A, Motaghian M, Barekati H, Mohmoudarabi MS and Lock K (2008). Caspian Study 

Group, Thinness, Overweight and Obesity in a National Sample of Iranian Child Care Health. 

Development 34(1) 44-54. 
Kelishadi R, Hashemipour M and FaghihImani S (2003). Survey of some metabolic disorders in obese 

children and adolescents. The Journal of Qazvin University of Medical Science 26. 

Kelishadi R, Hashemipour M, Sarrafzadegan N and Sadri GH (2003). Obesity and associated 
environmental factors in Iranian adolescents. International Pediatrics 45(4) 435-42.  

Moayeri H, Rabbani A, Keihaidoust ZT, Bidad K Anari S (2008). Overweight Adolescents: A Group 

at Risk for Metabolic Syndrome (Tehran Adolescent Obesity Study). Archives of Iranian Medicine 11(1) 
10-5. 

MonterioPeluso MA and Guerra de Andrade LHS (2005). Physical activity and mental health: The 

association between Exercise and mood. Clinics 60(1) 61-70. 

MonterioPeluso MA and Guerra deAndrade LHS (2005). Physical activity and mental health: The 
association between Exercise and mood. Clinics 60(1) 61-70. 

Roya Kelishadi MD (2010). Prevention & Control of Childhood Obesity: Today Better than Tomorrow, 

Isfahan.  



Indian Journal of Fundamental and Applied Life Sciences ISSN: 2231– 6345 (Online) 

An Open Access, Online International Journal Available at www.cibtech.org/sp.ed/jls/2014/04/jls.htm 

2014 Vol. 4 (S4), pp. 3790-3795/Ameli et al. 

Research Article 

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)  3795 

 

Slyper A and Schectman G (2002). Coronary artery disease risk factors from a genetic and 

developmental perspective. Archives of Internal Medicine. 

SoJung L, Fida B, Tamara H, Jennifer L, KukChris B and Silva A (2012). Effects of Aerobic Versus 
Resistance Exercise without Caloric Restriction on Abdominal Fat, Intrahepatic Lipid, andInsulin 

Sensitivity in Obese Adolescent Boys. American Diabetes Association. 

Strauss RS and Pollack H (2001). Epidemic increase in childhood overweight 86(22) 2845-8. 

Strong JP, Malcom CA, Mahan MC, Tracy WP, Newman EE, Hedrick E and Cornhill JF (1999). 
Prevalence and Extend of Atherosclerosis in Adolescents and Young Adults: Implications for Prevention 

from the Path Biological Determinants of Atherosclerosis in Youth Study 24 727-35. 

Sungh Wan Suh, In-KyongJeong, MiYeon Kim, YeonSoo Kim, Sue Shin, Sun Sin Kim and Jae 
Hyeon Kim (2011). Effects of Resistance Training and Aerobic Exercise on Insulin Sensitivity in 

Overweight Korean Adolescents, Diabetes & Metabolism Journal 35 418-426. 

 

 

 

 
 

http://diabetes.diabetesjournals.org/search?author1=SoJung+Lee&sortspec=date&submit=Submit
http://diabetes.diabetesjournals.org/search?author1=Fida+Bacha&sortspec=date&submit=Submit
http://diabetes.diabetesjournals.org/search?author1=Tamara+Hannon&sortspec=date&submit=Submit
http://diabetes.diabetesjournals.org/search?author1=Jennifer+L.+Kuk&sortspec=date&submit=Submit
http://diabetes.diabetesjournals.org/search?author1=Jennifer+L.+Kuk&sortspec=date&submit=Submit
http://diabetes.diabetesjournals.org/search?author1=Jennifer+L.+Kuk&sortspec=date&submit=Submit
http://diabetes.diabetesjournals.org/search?author1=Silva+Arslanian&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed/?term=Suh%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jeong%20IK%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20MY%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20YS%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shin%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20SS%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20JH%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20JH%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20JH%5Bauth%5D

