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ABSTRACT

Introduction: The aim of the present study was to compare aerobic power,
anaerobic power, body mass index and percentage of fat distribution of active
and inactive obese and overweight students in Mahabad city.

Materials and methods: The current research was a descriptive-analytical and
cross-sectional research. The statistical population of the research consisted
of 175 male students of high school (10th, 11th and 12th grade) in Mahabad
city. To select the sample, 30 subjects in the age range of 16-18 years were
randomly selected. Physical activity was assessed using the Adolescent
Physical Activity Questionnaire (PAQ-C). Also, in this study, RAST test
(RAST) was used to measure anaerobic power and fatigue index, and waist
circumference to hip circumference was used to determine WHR. The
collected data were analyzed using SPSS version 21 software using an
independent t-test (t-test) with a significance level of p<0.05.

Results: The mean and standard deviation of the variables were as follow:
body mass index in active group (2.42+23.14) and in inactive group
(2.42+25.32), the percentage of fat distribution in active group (4.04+13.08)
and in inactive group (3.51£16.47), the aerobic power in active group
(3.34£29.73) and in inactive group (2.99+£26.70), the anaerobic power in
active group (0.83+£30.3) and in inactive group (0.64+2.58), and the
maximum anaerobic power in active group (49.05+222.34) and in inactive
group (35.01+26.190). Overall, the results showed that the body mass index
of the active group was significantly lower than the body mass index of the
inactive group (P=0.008). In addition, the percentage of fat distribution in the
active group was lower than in the inactive group (P=0.021). Also, the
aerobic power of the active group was significantly higher than in the inactive
group (P=0.014). On the other hand, the anaerobic power of the active group
was higher compared to inactive group (P=0.049).

Conclusion: The results emphasize the need for greater participation of
students in sports activities in and outside of school, as it would be a suitable
solution for improving the level of health in society and reducing medical
and clinical costs.

Keywords: aerobic power, anaerobic power, body mass index, percentage of
fat distribution, students
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Extended Abstract

Introduction:

Adolescence is an important period in life that has an undeniable impact on human life and
especially on health status. Various diseases often have their roots at an early age, and thus lifestyle
changes are the most effective way to prevent known diseases. The World Health Organization
defines general health as complete physical, social, and mental health and not just the absence of
disease (7). From a public health perspective, one of the concepts in childhood and adolescence is
physical fitness (8). Numerous studies indicate a close relationship between physical fitness and
body composition and health (9). So that a decrease in physical fitness is associated with an
increased risk of various diseases (10).

Aerobic capacity is one of the factors of physical fitness and plays a more important role in the
performance of long-term physical activities. The aerobic pathway provides a greater share of the
required energy. Maximum oxygen consumption is an accepted criterion for measuring
cardiorespiratory capacity (16). Also; it is important to examine the physical fitness status of
different age groups in specific areas of each province so that physical education officials can take
measures to prevent the possible poor physical fitness of students or improve the current situation,
thereby preventing many problems and dilemmas in the coming years. Given that no study has
been conducted to compare the aerobic and anaerobic capacity of students at any stage in the
province or country, the present study seeks to investigate the extent of the difference between the
aerobic and anaerobic capacity of high school boys in Mahabad city.

Methodology:

The statistical population of the study consisted of 175 male students in high school (10th, 11th
and 12th grade) in Mahabad city. To select the sample, 30 students in the age range of 16-18 years
were randomly selected. In this method, first the number of classes was selected by cluster random
sampling. Then, using the simple random sampling method, statistical samples were selected by
drawing lots from all relevant students. For each student, body mass index was calculated as the
ratio of weight in kilograms divided by the square of height in meters. Waist circumference at the
navel level and hip circumference at the location of the largest diameter of the hips were measured.
Then, WHR was calculated by dividing waist circumference by hip circumference. In this study,
the RAST test (RAST) was used to measure anaerobic power and fatigue index. This protocol
included 6 stages of 35 meters of running at maximum speed with 10 seconds of rest between each
stage. To perform this test, the subjects first warmed up for 10 minutes. The duration of the RAST
test in each stage was recorded in seconds and hundredths of a second at intervals of 35 meters in
the gym. The subject started running from the starting line and when he crossed the finish line, the
timer stopped. After 10 seconds, the subject had to start the second lap. Each subject ran the 35-
meter distance six times at full speed and the time for each stage was recorded. The maximum
power or peak power of the individual was obtained using the highest numerical value obtained
from the RAST test in watts. For this purpose, the ratio of the square of the distance covered to the
cube of the time spent to cover the 35-meter distance was used. Minimum power is the lowest
numerical value obtained from the RAST test in watts, using the weight multiplied by the ratio of
the square of the distance covered to the cube of the time spent in the 35-meter distance. The
average power indicates the anaerobic capacity of the individual. The participants in the RAST
test ran the 35-meter distance six times. The sum of each of the powers obtained in each of the
stages divided by 6 indicates the average power of the individual under study. The fatigue index
was obtained from the difference between the maximum power and the minimum power of the
section over the total time of running the 35-meter distance six times in the RAST test, which was
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calculated in watts per second. In fact, in the method of evaluating the fatigue index of each
individual, the peak power, minimum power and the total time spent in running the RAST test
were calculated. Three tests were also used: 20-meter shuttle run, 1600-meter run-walk (1.5 miles).
The collected data were analyzed using SPSS version 21 software using an independent t-test with
a significance level of p</05.

Results:

An independent t-test was used to compare the means of the two groups based on the indicators
under study. The results of this test showed that the body mass index in the active and inactive
groups was different (P=0.008), and with emphasis on the means obtained, it can be said that the
body mass index of the active group was significantly lower than the body mass index of the
inactive group. In addition, comparing the percentage of fat distribution with emphasis on the
results of the independent t-test showed a significant difference between the two groups (P=0.021).
In this regard, the percentage of fat distribution of the active group was lower than the inactive
group. The aerobic power of the active group was significantly higher than the inactive group
based on the results of the independent t-test (P=0.014). In addition, a significant difference was
observed in the comparison of the anaerobic power of the active group with the inactive group
according to the results of the independent t-test (P=0.014), and the anaerobic power of the active
group was higher. Finally, an independent t-test to compare the maximum anaerobic power of the
active and inactive groups showed a significant difference (P=0.049), and the active group had a
higher maximum anaerobic power than the inactive group.

Discusion:

Given that during puberty and adolescence, height and weight grow rapidly, increasing physical
activity at this age can increase metabolic regulation and weight-height ratio, which is a basis for
body fitness for older ages (19). Overweight or obese people have a higher chance of developing
cardiovascular diseases, diabetes, sleep disorders, etc., and one way to regulate this index is to
increase the level of physical activity and exercise. Research shows that students who regularly
engage in physical activity during the week have much higher performance in academic and school
activities than inactive students (22). Nikbakht et al. (2010) show that increasing physical activity
increases aerobic capacity in active children (23). In another study, Bahram et al. (2014) show that
exercise in active people increases maximum oxygen consumption and reduces body fat
percentage in adolescents (31).

The results emphasize the need for greater student participation in sports activities, as it would be
a suitable solution for improving the level of health in society and reducing medical and clinical
costs.
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