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A B S T R A C T  
The problem under study consideration is investigating the effect of aerobic training on vo2 max, BMI and Leptin serum of 
fat students in elementary school. The variables of research include: maximum of consumed oxygen, body mass index and 
training program includes swimming with the intensity of 60 to 70% HRR max 60 minutes in 3 days in a week and during 
8 weeks. The method of research is semi – empiricical and 27 subjects were selected from a statistical  population of 4500 
people and divided in two group of control (13 subjects) and study group (14 subjects) personal information and physical 
characteristics were measured and recorded in pre – test5 phase and after that blood tests were performed then study 
group didn't perform exercise programs. Previous measurements and blood tests were repeated in post-test phase and the 
data were calculated according to independent T test and SPSS – v/5 software was used for data analysis results were 
obtained: (1)Selected aerobic training program affected subject's leptin serum, (2) Selected aerobic training program 
affected subject's vo2 max, (3) Selected aerobic training program didn't affect subject BMI. Probably, if the intensity and 
duration of activities were higher than their present levels, significant results would be obtained and would highly affect 
the discussed indexes. In addition, a high volume of samples may help the validity of the results. 
Keywords: Body mass index, maximum consumed oxygen, fat mass, Leptin 

 
INTRODUCTION 
Leptin acts on the central nervous system, in particular the hypothalamus, suppressing food take and 
stimulating energy expenditure [1]. Leptin can also be affected by nutritional supplementation. [2] 
Suggested that zinc-deficiency exerts a negative influence on leptin concentrations and that zinc-
supplementation has the opposite effect. Leptin is produced by differentiated adipocytes, although 
production has been demonstrated in other tissues, such as the fund us of the stomach, skeletal muscle, 
liver, placenta [3], heart [4], in granulose and cumulus oophorus cells in the human ovaries [5], in human 
mammary gland [6] and in gastric epithelium [7]. Additionally, leptin is known to be positively correlated 
with indices of adiposity such as body fat mass and body mass index (BMI) [8]. It has been shown that 
obesity is related to the decrease in growth hormone and testosterone levels in men and increase in 
testosterone level and decrease in progesterone levels in females [9]. Regular physical activities are 
accompanied by increase in the energy requirement and body composition changes which can affect 
plasma leptin concentration [10]. Moreover, it has been reported that exercising leads to the increase in 
testosterone and cortisol secretion [11]; however, there is no complete agreement on this finding. Some 
authors have demonstrated that, although exercising increases the level of serum testosterone [12], it 
does not affect cortisol secretion [13]. Thus, the aim of this study was to investigate the effect of aerobic 
raining on VO2Max, BMI and leptin, on fat students in elementary school. 
 
METHODOLOGY 
Participants 
A cross-sectional study was quasi-experimental method to analyze the effect of aerobic exercise on serum 
leptin, BMIandVo2Max levels in fat students in elementary school. In this regard, pre-test and post-test 
research design was used. Over 4500 elementary school students obese period of 7 to 10 years of age 
grain areas in Tehran which their BMI over k/m2 25 formed the study sample. 
In a quasi-experimental trial, 27 volunteer obese students were randomly selected for participation in a 
training program. A pretest and a posttest were done on experimental (n=14) and control (n=13) groups. 
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The entry condition to the study was the age domain between 7 and 10 years old, body mass index of 
higher than 25 kg.m-2, no history of regular exercise and lack of specific diseases. 
Designing the Experiment 
The participants attended the laboratory from 8 to 10 a.m. while being fast in order to measure their body 
composition. Body weight, height, body mass index, fat percent and fat-free body mass were measured, 
too. To omit individual error, all the measurements were done by one person. After that, the participants 
were taken to a gym in order to get familiar with the training program and sports equipment. They started 
activities after 10 min of special warm up in order to estimate their maximum oxygen consumption 
(VO2max). Three days after determining the above-mentioned tests for doing physical activities, the 
participants came to the laboratory at8 a.m. while being fast and their blood factors were measured. After 
blood sampling, they had equal types of breakfast and, after one hour, they started performing their 
physical activities. This training program continued for 8 weeks, three sessions per week. Principle of 
overload was designed so that, after every two weeks of training, the considered intensity could be 
regulated. After the 8th week, the participants came to the laboratory and their blood factors were 
determined and their body composition was measured. 
Aerobic Training Program 
The training program applied in this study lasted for 8 weeks, three sessions of aerobic training per week. 
Each session consists of 45 minutes of stretching exercises, swimming, exercise and stretching, running, 
playing with a ball (water polo, field hands) and swim for 15 minutes each session, the game minimized 
and the swimming time was increased.  To control the intensity of each session Svtyn stethoscope was 
used to waterproof. Stability as well as the carotid artery pulse counting exercise intensity was controlled. 
The exercise was to determine the severity beats by (60 to 70% of maximum heart rate) is preserved. 
Exercises independent variable and leptin levels, body mass index (BMI) and maximal oxygen 
consumption (Vo2Max) are dependent variables. Instruments, measuring methods include: Personal 
information and medical history to the physician certification exercise, Measurement of serum leptin kit, 
Device used to measure body mass index (Body composition Analyzer), Swimming pool, Japanese Svtyn 
measure heart rate to measure heart rate during exercise, Japanese chronometer to measure time-tested 
one mile (1600 m).In order to measure the height of one meter height and weight without shoes on stands 
(Weigh Scale German Company Seca Model 220 with an accuracy of 0.1kg rod that is well calibrated height 
gauge). While the weight evenly distributed on both feet, and at a level parallel to the horizon. After a 
normal expiration, as measured by a ruler placed horizontally on one end of the ruler to calibrate the bar 
height will determine the amount of height. To measure the body weight of subjects Tzavy Skamdl 220 
Weigh accurately 1/0 kg were used. Subjects without shoes and sports Balb as on the scale were identical 
and each kg of weight was measured. In order to measure maximal oxygen uptake from submaximal 
testing of a mile (1600 meters) was used as a positive walking distance of a mile in which subjects could 
walking as rapidly as. Time during the course of a person's heart rate was recorded after completion. With 
the added weight, age, these factors Vo2Max were calculated by the following equation: 
Vo2 Max = 6965.2 + 20.02 (Body weight in kg) –25.7 (Age per year) + 595/5(1) -224/00   (Test time in 
minutes) -11/5 (Heart beats per minute)/ (Body weight in kg) 
Heart rate at rest and during exercise was measured by stethoscope Plar. This section of the sensor device 
is placed on the subject's chest discomfort and inconvenience to the extent that the respondents were not 
drawn. Stethoscope transmitter automatically start when placed on the skin worked. And watch for signs 
to be posted. Simultaneously, the heart rate was recorded in the form regularly. Blood sampling was 
performed in the laboratory of Tehran University of Medical Sciences. Before going to the lab for testing 
blood samples were collected before and after 8 weeks of exercise (swimming), The main points about the 
necessary nutrition and physical activity disease and a guide to the subjects was announced. All subjects at 
the same time of day (9 am) to go to the lab and it were while all people were fasting for 14 hours. In the 
laboratory, 20 ml of blood from a vein in the arm of each subject were taken from the venous blood was 
poured into a test tube. After a while, the blood clot will balance revenue with another pipe.And the device 
was then centrifuged and the serum obtained from clot was removed Htych. Serum leptin and sent to the 
lab for testing in the Endocrine Center martyr Beheshti University were frozen. Planning and coordination 
of the subject’s blood samples were taken pre-test. Then, according to program and control subjects in the 
two groups were present at Ghaem Hospital, height, weight, BMI, percent body fat was measured by 
Analizer Body Composition. And to determine maximal oxygen uptake, one-mile walk was Rakpvrt 
individual measurements were recorded on special forms. The experimental group was given a date and 
time to start the selective aerobic exercise (swimming) and a frequency of 3 sessions per week for 8 
weeks, 60 minutes per session in the swimming pool turned. The training intensity of 60 to 70 percent of 
maximum heart rate for the experimental group was carried out at the pool. Upon completion of training, 
re height, weight, body mass index and percent body fat and maximal oxygen consumption in subjects 
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such as pre-test, post-test was also calculated. Blood tests are also repeated earlier deadline in the 
laboratory and in the pre-test and post-test serum was frozen and sent to the laboratory for analysis of 
changes in leptin levels. Raw data from the analysis of blood samples and test data before and after 8 
weeks were used for statistical analysis. And for describing data, descriptive statistics, including charts, 
tables and standard deviations were used. And according to the research objectives, hypothesis testing, 
inferential statistics were independent of T student. Orientation calculates and analyzes data in SPSS with 
significance level of 0.5> P was considered. 
 
RESULTS 
The data collected is analyzed in terms of descriptive and inferential. The descriptive data in tables and 
graphs are considered. Then based on the research project will analyze the data collected and will test the 
desired hypothesis. 

 
Table1. Statistics of central tendency and dispersion to separate age groups 

Statistics Groups Central Tendency  Orientation Distribution 
Standard deviation min max 

Control 9 0.56 7 11 
Experimental 8.85 0.94 7 10 

The mean age in the control group: 90.56 and experimental group: 8.850.94 
 

Table2. Statistics of central tendency and dispersion to separate height groups 
Statistics Groups Central Tendency  Orientation Distribution 

Standard deviation min max 
Control 137.84 4.59 130 144 

Experimental 137.35 2.64 133 143 
The mean height in the control group: 137.844.59 and experimental group: 137.352.64. 

 
Table3. Statistics of central tendency and dispersion to separate weight groups 

Statistics Groups Central Tendency  Orientation Distribution 
Standard deviation min max 

Control 47.16 3.85 43 55.9 
Experimental 50.65 7.86 41 67.9 

The mean height in the control group: 50.657.86 and experimental group: 47.163.85. 
Variables are: Serum leptin, Vo2 Max and body mass index, That is specified in the following tables. 

 
Table4. Central tendency and dispersion statistics for serum leptin 

Statistics Groups phase Central 
Tendency 

 Orientation Distribution 
Standard 
deviation 

min max 

Control Pre-test 10.04 4.06 3.5 20 
Post-test 10.01 3.22 3.9 14.7 

Experimental Pre-test 12.71 3.73 6.4 18.7 
Post-test 11.64 2.87 5.8 16.4 

 
Table5. Central tendency and dispersion statistics for VO2Max 

Statistics Groups phase Central 
Tendency 

 Orientation Distribution 
Standard 
deviation 

min max 

Control Pre-test 39.53 4.09 35 47 
Post-test 39.61 3.22 34 45 

Experimental Pre-test 38.64 3.56 32 44 
Post-test 41.78 3.78 34 46 

 
Table6. Central tendency and dispersion statistics for BMI 

Statistics Groups phase Central 
Tendency 

 Orientation Distribution 
Standard 
deviation 

min max 

Control Pre-test 26.6 1.71 25 30.7 
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Post-test 26.23 1.8 24.3 29.9 

Experimental Pre-test 27.48 1.9 25.2 30.1 
Post-test 27.13 2.06 24.5 31.3 

serum leptin 
According to the table 7 is observed between experimental and control groups, the pre-test with t=1.87 
and Probability of acceptance p=0.07, there is no significant difference of serum leptin. As a result, two 
groups are homogeneous and comparable to the post-test. 
 

Table7.Leptin is homogeneous in the two group's pre-test data 

Statistics Groups number 
Standard 

deviation +
ave 

t 
Probability 

of 
acceptance 

significant 

Control 13 4.06 10.04 1.87 0.07 * Experimental 14 3.73 12.71 
The first hypothesis: Selected aerobic training on serum leptin levels did not influence the subjects. 
According to the results of the statistical software SPSS is observed between experimental and control 
groups, the pre-test with t=3.12 and Probability of acceptance p=0.003, there is significant difference, 
Therefore reject the hypothesis H0. This means that after 8 weeks of aerobic training on serum leptin 
levels in subjects impacted. 
 

Table7. Serum leptin variable t test between control and experimental groups 
Statistics Groups phase Central 

Tendency 
 Orientation Distribution 
Standard 
deviation 

min max 

Control Pre-test 39.53 4.09 35 47 
Post-test 39.61 3.22 34 45 

Experimental Pre-test 38.64 3.56 32 44 
Post-test 41.78 3.78 34 46 

 
 

Table8. Serum leptinAsytvdnt variable t test between control and experimental groups 

Statistics Groups number phase 
Standard 

deviation +
ave 

The mean 
pre-and 

post-test+ 
Standard 
deviation 

t 
Probability 

of 
acceptance 

significant 

Control 13 
Pre-test 4.0610.04 

1.44  4.25 
3.2 0.003 * 

Post-
test 8.06  3.22 

Experimental 14 
Pre-test 12.71  

3.73 1.07  3.31 Post-
test 

11.64  
2.78 

 
 2.VO2Max 
According to the table 9 is observed between experimental and control groups, the pre-test with t=0.598 
and Probability of acceptance p=0.561, there is no significant difference of VO2Max. As a result, two groups 
are homogeneous and comparable to the post-test. 
 

Table9.Homogeneous in both groups pre-test data VO2Max 

Statistics Groups number 
Standard 

deviation +
ave 

t 
Probability 

of 
acceptance 

significant 

Control 13 4.09 35.53 0.598 0.561 * Experimental 14 3.56 38.64 
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The second hypothesis: Selected aerobic exercise on maximal oxygen consumption does not affect the 
subjects. According to the results of the statistical software SPSS is observed between experimental and 
control groups,the pre-test with t=2.178 and Probability of acceptance p=0.04, there is significant 
difference, Therefore reject the hypothesis H0. This means that after 8 weeks of aerobic training on 
VO2Max levels in subjects impacted. 
 

Table10. VO2Max variable t test between control and experimental groups 

Statistics Groups number phase 
Standard 

deviation +
ave 

The mean 
pre-and 

post-test+ 
Standard 
deviation 

t 
Probability 

of 
acceptance 

significant 

Control 13 
Pre-test 4.0939.53 0.076  

1.89 

2.178 0.04 * 
Post-
test 39.61 3.22 

Experimental 14 
Pre-test 38.64 3.56 

3.141.91 - Post-
test 41.783.78 

 
BMI 
According to the table 11 is observed between experimental and control groups, the pre-test with t=1.531 
and Probability of acceptance p=0.152, there is no significant difference of BMI. As a result, two groups are 
homogeneous and comparable to the post-test. 
 

Table11. Homogeneous in both groups pre-test data BMI 

Statistics Groups number 
Standard 

deviation +
ave 

t 
Probability 

of 
acceptance 

significant 

Control 13 1.71 26.60 1.53 0.561 * Experimental 14 1.90 27.48 
 
The third hypothesis: Aerobic exercise does not affect the choice of subjects by BMI levels. 
According to the results of the statistical software SPSS is observed between experimental and control 
groups, the pre-test with t=1.312 and Probability of acceptance p=0.214, there is significant difference, 
Therefore no reject the hypothesis H0. This means that after 8 weeks of aerobic training on BMI levels in 
subjects no impacted. 
 

Table12. BMI variable t test between control and experimental groups 

Statistics Groups number phase 
Standard 

deviation +
ave 

The mean 
pre-and 

post-test+ 
Standard 
deviation 

t 
Probability 

of 
acceptance 

significant 

Control 13 
Pre-test 1.7126.6 0.2692  

0.5764 

1.312 0.214 * 
Post-
test 26.231.80 

Experimental 14 
Pre-test 27.481.90 

0.35  0.57 Post-
test 27.122.06 

 
DISCUSSION AND CONCLUSION 
The purpose of this study was to investigate the effect of aerobic exercise swimming VO2max, BMI and 
serum leptin in obese elementary school. Although many studies on serum leptin concentration and its 
relation to body mass index is done. However, due to factors such as intensity, time and type of exercise 
and physical condition of test subjects, sex and ages, ways to measure body mass index VO2Max has 
created mixed reactions in the body. 

 Selected 8 weeks of aerobic exercise decreases serum leptin (P<0.05). 
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The results of Hall et al 1999, Elias et al 2000, Fischer et al 2001, Kramer et al 2001, Karamouzis and 
colleagues in 2002, Nindl and colleagues in 2002, Ozcelik and colleagues in 2005 is in agreement. But 
Hickey and colleagues reported in 1997, Houmard and colleagues in 2000, welt man and colleagues 
(2000) is inconsistent with. It can be concluded that the burning of fats require more O2.  The effect of 
aerobic exercise increases capillary density. The following activities maximized over the long term and the 
body more oxygen is available to meet the energy requirements of lipid metabolism uses. So because of 
the fat derived leptin is also reduced, thus reducing body fat and leptin levels. Katkvlanyha also an 
increase the amount of exercise varies inversely with leptin secretion and leptin has been brought down. 

 8 weeks of aerobic exercise does not cause changes in body mass index (P>0.05) 
BMI changes with Hall and Associates in 1999, the thong in 2000, Bruce et al 2004, Ozcelik and colleagues 
in 2005, the year Zigman and colleagues in 2006, have been inconsistent. And Slater and colleagues report 
has been consistent. Weight loss is not fat free mass and fat, therefore, the composition of the diet and 
exercise program is a good approach. Increased physical activity is associated with decreased caloric 
sensible way that will prevent the loss of lean body mass. Long-term exercise increases fat free mass and 
reduce fat mass.   

 Selected aerobic exercise for 8 weeks results in increased maximal oxygen consumption (P<0.05) 
Changes in VO2max with reports Hyky et al 1997, Howard et al 2000, Elias and colleagues in 2000, were 
consistent. 
It appears that aerobic exercise increases the number of capillaries and muscle fibers of the muscle cross-
sectional area of the muscle, which leads to better blood supply. The number and size of skeletal muscle 
mitochondrial oxidative metabolism increases and the possibility that this change improves muscle is a 
muscle aerobic capacity. In general, the findings of this study showed that selected aerobic training 
program affected subject's leptin serum, selected aerobic training program affected subject's vo2 max and 
selected aerobic training program didn't affect subject BMI. These changes were associated with subjects' 
fitness level. Probably, if the intensity and duration of activities were higher than their present levels, 
significant results would be obtained and would highly affect the discussed indexes. In addition, a high 
volume of samples may help the validity of the results. 
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