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The effect of a course of plyometric exercises on blood lactate levels and some indicators of
aerobic and anaerobic fitness in female professional tackwondo athletes
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Materials and Methods: This study is semi-experimental and its statistical
population is female taekwondo athletes from the city of Kermanshah, among
whom 20 athletes were available as subjects with an age range of 16-35 years
and a sports experience of at least 8 years and were randomly divided in two
training groups (10 people ) and control (10 people). The training protocol
included 6 weeks of plyometric exercises, three sessions per week and each
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Extended abstract

Background: Today, various researches are dedicated to investigate the effect of different training
programs on the abilities of athletes. So that the results of these researches have improved the
performance of athletes and added to human knowledge in this field. Each of the training methods
have different applications in developing the abilities of athletes according to their beneficial effects
[1]. Taekwondo is one of the sports that is followed professionally in 140 countries of the world and
170 countries are officially members of the World Taekwondo Federation [2]. The sport of
Taekwondo is an unarmed fighting technique for self-defense that involves the skillful use of
techniques such as jumping kicks, dodging, and hand and footwork. In Taekwondo, the ability to
generate maximum force in the shortest time is considered as a basic principle to obtain a high level
of sports performance. In this regard, athletes have always tried to show their best performance. It
seems that having aerobic power, anaerobic power, speed and agility are effective factors on the
performance of martial athletes, especially taekwondo [3].

One of the training programs that will increase the level of aerobic power, anaerobic power, speed
and agility in taekwondo athletes is plyometric exercises. The use of this training method in some
sports fields, such as athletics, has caused the champions of other sports fields to use plyometric
exercises in their training programs [4]. At the same time, this type of training increases the important
capabilities of strength, speed and power, and strengthens nerve and muscle coordination [5].
Plyometric exercises specifically develop the ability to produce muscle force at high speeds (power
generation) and in dynamic movements, these movements are associated with a stretch in the muscle
and immediately followed by an explosive contraction of the muscle [6]. Since the ability to perform
movements such as balance, reaction time and coordination is one of the main features of martial arts
such as Taekwondo, it seems that plyometric exercises can increase performance in such activities.
Since in each of the sports, one of the factors of strength, endurance, power, flexibility, speed or a
combination of them is needed and they are different depending on the type of sport. For this reason,
to perform movements, having high speed, power and explosive power is one of the important and
necessary principles of physical fitness, which is very important in Taekwondo martial arts. Given
that there are limited studies on the effect of plyometric exercises on physical performance indicators
and blood lactate response in taekwondo athletes. Therefore, the purpose of this research was to
investigate the effect of plyometric exercises on some indicators of physical fitness, physical
performance and blood lactate response in female taekwondo athletes.

Methodology: This study is semi-experimental and its statistical population consists of female
taekwondo athletes in Kermanshah city. According to the criteria for entering the study, 20 athletes
as available subjects with an age range of 16-35 years and with at least 8 years of experience in sports
competitions were selected and randomly divided into two groups of plyometric training (n=10) and
control (n=10). The training protocol included 6 weeks of plyometric training (three sessions per
week, and each session was 55 minutes), which was done in compliance with the principle of
overload. In the pre and post-test, to measure the studied variables, the 45-meter sprint test was used
to evaluate speed, the T-Test was used to evaluate agility, the RAST test was used to evaluate
anaerobic power, and the shuttle run test (SRT) was used to evaluate aerobic power. Also, to evaluate
changes in blood lactate before and after the intervention of the six-week exercise program, after
performing an acute maximum exercise including the Buruce test on the treadmill before exercise
and 48 hours after the last exercise session were evaluated through blood sampling. The data were
analyzed using the correlation t test and ANOVA using SPSS version 24 software at a significance
level of p<0.05.

Results: The results of the intra-group analysis (paired t-test) showed that the average values of speed
(p=0.032), anaerobic power (p=0.001), blood lactate (p=0.001) in the training group had a significant
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decrease in the post-test compared to the pre-test, but aerobic power (p=0.045) showed a significant
increase. Also, the results of analyzing the difference between groups (ANOVA) showed that the
mean values of speed (p=0.003) had a significant difference, but the difference of agility (p=0.145),
aerobic power (p=0.15), anaerobic power (p=0.07) and blood lactate level (p=0.099) and agility
(p=0.118) were not significant.

Conclusion: The results of the present study indicate that plyometric exercises have improved the
anaerobic power of the legs; it can be due to the increase in elasticity and adaptation of the
neuromuscular system, during jumping and explosive movements. When the athlete performs a
jumping movement, his body is affected by external forces and muscle contractions, and because
chemical, mechanical, and nervous factors affect the force and stiffness of the contracting muscle, so
the contraction speed increases from the outward to the inward phase. It causes a lot of power and
explosive capabilities to be created in the skeletal muscles. Therefore, according to the nature of
plyometric exercises, such findings are consistent with the principles of exercise science and exercise
physiology. Since taekwondo is an Olympic sport and the athletes need jumping ability exercises to
achieve maximum fitness and optimal execution of techniques with speed and strength, therefore
according to the results of the present study in which plyometric exercises improved some factors of
physical fitness in taekwondo girls, this type of training can be suggested as a type of complementary
training to improve the physical and movement performance of taekwondo athletes.
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