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Abstract
The present paper compares the effects of frequency and intensity of anaerobic exercises on legs explosive power and aerobic
power of martial arts sportsmen. 45 martial arts sportsmen (aged 16-+ 1.93 on average and height average equal to 167-+0.09
centimeters and weighed 57.43+- 11.25 kilograms) were selected by questionnaire (from among 120 people) and were put into
three 15-member groups (two exercise groups and one control group). Pretest and final test measurements involved legs
explosive power and aerobic power. Respondents exercised 8 weeks in two exercise groups, one group took part in two
session highly intense exercises and the other group took part in three-session moderate exercises. The control group did not
have any regular and planned exercises during the eight weeks. The exercises included Plyometric, speed running and
acceleration running which were conducted in different intensities in the two groups. These alternative exercises lasted 75
minutes in each session. The three-session group did moderately-intense exercises and the two-session group conducted
highly-intense exercises and ANOVA analysis showed that changes in explosive power and aerobic power had significant
differences in the two groups in comparison with the control group (p<= 0.05). However, there was no difference between the
average and highly-intense exercise groups in the changes of the variables (p<=0.05). Results showed that highly-intense twosession exercises and moderately-intense three-session exercises had almost similar effects in many physical education
factors like aerobic and anaerobic power.
Keywords: anaerobic exercises, aerobic exercises, anaerobic power.

1. Introduction
Success in any sport requires special physiologic and physical capabilities. Physical fitness has an effective role in sports
performance. Knowledge about sportsmen physical fitness is one of the main methods of determination of effectiveness
of exercise programs on sports performance. Continuous measurement of physical capabilities is one of the main duties
of sports coaches. Therefore, taking tests is the first step in selection of sportsmen and this is followed by facilitated
exercises control and formulation (1). Anaerobic power which is one of the elements of physical fitness is importantbio
motion ability in sports which need short-term and rapid efficient activities (2). Evaluation of anaerobic power in athletes
and especially sports which involve quick and explosive movements is very important (3). Within the past two decades,
athletes have become more powerful and sport activities performances especially anaerobic performances have been
improved (4). Any exercise has some principles and these involve manipulation of some variables in training program of
athletes like exercises types, order of movements and activities, intensity of activities (frequency and intensity), relaxation
in intervals, activities and the number of exercise sessions. These principles are used because stimulation and recovery
intervals provide effective compatibilities (5, 6, and 7). In martial arts, various factors like power, speed, flexibility, agility,
balance, positional stamina and rhythm and muscular-nervous harmony are important. Martial arts athletes must exercise
for years to improve their techniques and develop necessary speed and power for fulfilling their potential. Basically, any
sport requires specific types of physical fitness (8). From biological viewpoint, a sport feature can be observed in speed
and energy consumption level in every muscle. For instance, endurance sports activities require aerobic system
resources and power sports activities require anaerobic system energy (5). Martial arts require involvement of all energy
systems and recognition of appropriate training methods for improvement of efficiency is very complex and needs
repetitive measurements and analyses. Although it seems that dominating energy system in martial arts is anaerobic
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system including fosfagenenergy system and glycolysis, aerobic energy systems also seems to have a determining role
in martial arts (5, 9).
One important issue for martial arts coaches and athletes is that how many sessions of exercise can influence best
on athletes'fitness. Another issue is that how physical fitness factorschange if we manipulate the number of exercise
sessions and intensity of exercises. Results of studies showed that compound exercises (anaerobic and aerobic) can
increase anaerobic and aerobic power significantly (10, 11). Of course, many references and reports mention three
sessions of exercise per week for reaching appropriate level of fitness (12). Some studies revealed that select combined
exercises (exercises focused on improvement of physical fitness, body mass index and fat percentage) have increased
aerobic power significantly but did not have any influence on anaerobic exercises (5). On the other hand, reduction in the
number of sessions and increase in intensity of aerobic exercises in non-athlete girls' training program reduced aerobic
power and increased anaerobic power significantly (13). In most studies, several factors have been investigated in
exercises which are done a number of specific sessions. In these studies, either frequency or intensity of exercises was
constant and impacts of one variable on other variables were analyzed and there are few studies which use both intensity
and frequency variables as independent variables. An investigation of the previous studies reveals that there are some
disagreements concerning impacts of frequency and intensity of exercises on physical fitness dimensions. Therefore, the
present research was designed for clarifying this issue. Intensity and frequency of training sessions are manipulated in
this research in order to find the impact of this manipulation on some physical fitness factors and athletes physiological
variables in martial arts athletes. Moreover, exercises in this research mainly emphasize on anaerobic training
(Plyometric and power and speed) and are on alternative sessions, which did not receive much attention in the previous
related studies (5).
2. Research Methodology
Statistical population of the present research included male martial arts athletes (aged 16-19) in Guilan Province, Iran. 45
athletes were selected using questionnaire (including general information, sports and medical background and …) and
via accessible purposeful sampling method (from among 120 athletes). Then, they were put into three groups and were
investigated for 8 weeks.
3. Data Collection
In this research, pretest and final test were conducted similarly. Sergeant test was used for evaluation of anaerobic power
(legs explosive power)(Lewis's Nomogramfor evaluation of power via difference between jumping distance and body
weight) and step test by means of Mac Ardelmethod (three minute step test) was used for evaluation of aerobic power. In
this method, an athlete first puts his or her right foot on stairs and then puts his or her left foot when going upstairs. Then,
while coming downstairs, he or she puts his or her right foot on stairs and then puts his or her left foot and continues
accordingly. The athlete must take 26 steps in a minute. Immediately after test ended, the athlete sits and after 5
seconds, the number of heartbeats is counted in one minute and VO2max is calculated based on the following formula.
VO2max=111.33-[heartbeat*0.421]
4. Research Implementation Method
After putting respondents in three groups, all respondents received a pretest and then the groups received alternative
exercise programs with specific intensities.
1. the group with two exercise sessions per week took part in a highly-intense anaerobic program (80-90% of
maximum heartbeat). This group received exercises for 8 weeks and two sessions per week.
2. the group with three sessions of exercise per week took part in a moderately-intense anaerobic program (7080% of maximum heartbeat). This group received exercises for 8 weeks and three sessions per week.
3. the control group did not have any regular exercises but took part in the primary and final tests.
Each exercise session (lasting 75 minutes) included three stages: 1. Warm-up (15 minutes), 2. Main exercises (50
minutes), 3. cooling (10 minutes). Only intensity of main exercises was different in the two exercise groups. The main
exercise involved specific skills regarding plyometric program, power and speed skills. Plyometric exercises like
hopscotch, jumps, leaps and speed exercises like speed and accelerated running.
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5. Statistical Data Analysis
Data were analyzed in descriptive and inferential levels. Kolmogrov-Smearnov test was used to investigate the normality
of data. after making sure of the normality of data distribution, parametric statistical methods were used for inferential
analysis. These methods included correlated t test for intra-group changes and one-way variance (ANOVA) for
investigation of inter-group changes. Tuki's test was used for investigation of place and direction of changes and SPSS
software (version 16) was sued for doing statistical operation.
6. Research Findings
45 athletes out of 120 respondents who took part in survey managed to end training period and their particulars are
summarized in table 1.
Table 1. Mean and standard deviation of respondents' physical characteristics
Control group
(15 people).
1.18±17
0.09±168
10.18±56.91

Two-session moderately-intense
(15 people)
2.06±16
0.09±165
13.45±55.16

Two-session highly-intense
(15 people)
2.3±17
0.09±168
9.96±60.23

Group
Variable
Age (years)
Height (cm)
Weight (kg)

Considering table 2 and the results of ANOVA test, the difference between the groups in legs explosive power and
aerobic power (VO2max) is significant.
Table 2. Analysis of difference between dependent variables in pretest and posttest in the three groups
Dependent variables
Explosive leg power (watts)
Vo2max
(ml/kg/min)

Table of variance analysis
Inter-group
Intra-group
Total
Inter-group
Intra-group
Total

Sum of squares
63075.244
157745.333
220820.578
1464.563
3279.132
4743.697

df
2
42
44
2
42
44

Square mean
31537.622
3755.841
...............
732.281
78.075
...........

F value

Sig.

8.397

*

0.001

9.379

*

0.000

Significance in p<=0.05

* difference between before and after training period in that group (p<=0.05).

Figure 1. anaerobic power in the three groups before an after training period
According to figure 1, anaerobic power increased significantly in both groups from pretest to final test (p<=0.05). in the
control group, a significant reduction was observed in respondents' anaerobic power before and after exercise period
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(p<=0.05). as it can be seen, anaerobic power improvement was best for the two-session group but it did not have any
significant difference with the three-session group.

* Difference between before and after exercise period in the group (p<=0.05).

Figure 2. Aerobic power in the three groups before and after exercise period
According to figure 2, aerobic power increased significantly in both exercise groups (p<=0.05). However, the control
group did not show any significant change in aerobic power before and after exercise period (p<0.05).
Table 3. Difference level in dependent variables of the groups using Tuki's test
Multiple comparisons
Empirical group A
Empirical groups B
Three-session
Two-session
control
Two-session
Three-session
control

Significance level of dependent variables
Anaerobic power
Aerobic power
0.23
0.970
*
*
0.001
0.002
0.230
0.970
*
0.001
0.052
*

Two-session
control
Three-session
* significant inter-group changes difference in (p<=0.05) level.

0.001

*

0.002

0.052

*

0.001

Considering the results of Tuki's test for comparison of inter-group changes in anaerobic power, there is no significant
difference between two-session group and three-session group. Further, there is no significant difference between
anaerobic power of the three-session group and control group. However, there is a significant difference between twosession highly-intense group and control group (p<=0.05). considering the results of this test for comparison of aerobic
power changes, table 3 shows that there is no significant difference between the two-session and three-session groups in
aerobic power. However, there is significant differences between two-session group and control group and also threesession group and control group (p<=0.05).
7. Conclusion and Discussion
According to the results of the research, both exercise programs with different intensities resulted in significant increase
in anaerobic power. However, results of statistical analyses revealed that difference between exercise groups in this
variable is not significant. This conforms to the results of studies (10, 12, 13, 14, 15, 16). While mean of anaerobic power
growth in the two-session highly-intense program was better than the three-session moderately-intense exercise group,
the difference was not significant. Therefore, it can be said that exercise programs with different intensities and
frequencies did not have any significant impact difference on anaerobic power of athletes (p<=0.05). however, there was
a significant difference between impacts of two-session group exercises and the control group (p=0.001).
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The main conclusion on the changes in this variable is that three-session moderately intense exercises and highlyintense two-session exercises can improve leg muscles and their effects are the same. Of course, in comparison with the
control group, results of the two-session program showed a significant difference and this can indicate the importance of
intensity of exercise.
This is while Debidi et al showed that legs anaerobic power increased significantly in an investigation of the
impacts of a 90-minute exercise session in a week (14). Foturez investigated the impact of 12 weeks of plyometric
exercise for three sessions per week on vertical jumping of 31 men. Results revealed an increase in legs power
(anaerobic power). (17). Sharp et al studied the impact of 8 weeks of training (five sessions per week, each session
lasting 90 minutes) with Ergometer Bikes on anaerobic compatibilities of 10 male students. After 6 weeks of exercise,
respondents' performance increased from 564 watts to 657 watts significantly (18). Mechanism of improvement of legs
anaerobic power can be related to the types of exercises.
Results showed that both exercise programs increased aerobic power significantly while control group showed a
significant reduction. The reduction of aerobic power in this group can be attributed to lack of regular exercise. However,
analyses showed that difference between the two exercise groups in this variable is not significant and this conforms to
the results of the following studies (10, 12, 13, 19, 20, 21, and 22). While mean value of aerobic power increase in threesession group was higher than that of the two-session group, the difference was not significant. In other words, impacts of
exercise programs with different intensities and frequencies on aerobic power of athletes did not have any difference
(p<=0.05). however, there was significantdifference between the three-session group and two-session group and control
group in this variable (p<0.05).
Rob Dofield studied the impact of highly-intense exercise on increase in VO2max. in his research, 10 women did
alternative exercises with 75% of maximum heartbeat intensity (2 minutes of work and 1 minute rest). Duration of
exercises was 8 weeks and 3 days per week. After final test, VO2max increased by 2.78-+ 0.3 (22). In fact, this result
conforms to some other studies results. In his research, significant effects were observed both in groups and between
groups from pretest to posttest. Results showed that three moderate exercise session per week and two highly-intense
exercise sessions per week increases maximum oxygen significantly and their impacts are not different. it seems that
moderate exercises tend to have better impacts. The exercises in this research were plyometric and acceleration and
mechanisms involved in exercises were not related to body aerobic power and maximum oxygen used. Therefore, the
cause for improvement is something else. For instance, reduction in under-skin fat and increase in fatless weight can be
an important factor in increasing aerobic power.
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