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Abstract
Background 
and Study Aim

Physical fitness is crucial for the success of athletes in competitive sports. However, often the impact 
of physical exertion on athlete health is overlooked. The study aims to investigate the relationship 
between the level of physical fitness and competitive performance of judokas aged 19-21.

Material and 
Methods

Judo athletes (n=30) participated in the study. The study used video recordings of competitive 
bouts of 30 judokas aged 19-21 in different weight categories. The athletes were tested for various 
physical fitness indicators, including strength endurance, coordination abilities, speed-strength 
abilities, endurance, speed abilities, and flexibility. The SPSS 22 program was used to conduct 
correlation analysis.

Results The study showed that throws Ippon Seoi Nage, Seoi Otoshi, Kо soto Gake, O Uchi Gari and Ko uchi 
gar, Ko Soto Gari were the most commonly used techniques across all weight categories. Lighter 
weight categories favored a throw over the head (Sumi Gaeshi, Tomoe Nage) with an emphasis on 
speed and coordination, while heavier weight categories favored bending throws (Ura nage) that 
required strength and flexibility.

Conclusions Based on the study findings, a list of recommended technical judo techniques for each weight 
category has been proposed. These recommended techniques are closely related to the athletes’ 
level of physical fitness, and coaches can use them to optimize training programs for young judokas.

Keywords: judo, martial arts, physical fitness, competitive activity, technical indicators, health.

Introduction 1

With the growing popularity of judo as a 
competitive sport, it is essential to understand 
the factors that contribute to the success of young 
judokas. While technical skills are undoubtedly 
crucial, physical fitness is equally important, as it 
directly affects the athlete’s performance on the 
mat. Moreover, given the potentially severe injuries 
that can result from incorrect training methods, it is 
essential to consider health and safety issues when 
designing fitness programs for judokas. 

One critical factor in an athlete’s success is their 
level of physical fitness, as it directly impacts their 
performance on the mat [1, 2, 3, 4, 5]. Unfortunately, 
many athletes and coaches overlook the potential 
impact of physical exertion on athlete health, which 
can lead to injury and other negative outcomes.

Athletes must also possess a high level of physical 
fitness, including strength, power, endurance, 
speed, and flexibility, to execute these techniques 
effectively and withstand the physical demands of 
competition [6, 7, 8, 9].

Several studies have demonstrated that athletes’ 
success in judo is largely influenced by their level 
of physical fitness. For example, Huang et al. [10] 
found that strength and power are critical factors in 
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the development of effective throwing techniques 
in judo. Similarly, Grgantov et al. [11] identified 
muscular endurance and explosive strength as key 
components of judo performance. These findings 
suggest that athletes must develop a broad range of 
physical fitness qualities to succeed in judo.

Furthermore, the impact of physical exertion on 
the health of athletes has become an increasingly 
important consideration in recent years. 
Researchers have explored the potential negative 
effects of intensive physical training on athletes’ 
health and well-being. For instance, Sikorski et 
al. [12] highlighted the importance of monitoring 
athletes’ heart rate variability during training to 
prevent overtraining and reduce the risk of injury. 
This underscores the need for coaches and athletes 
to develop training programs that optimize physical 
fitness while ensuring the health and safety of 
athletes.

In other studies, the authors have shown:
•	 Relationship between physical fitness and 

technical performance in elite female judokas [13, 
14, 15, 16].

•	 The relationship between physical fitness 
components and technical performance in young 
judokas [17, 18, 19, 20].

•	 Relationship between physical fitness and 
technical performance in male judokas of different 
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age categories [21, 22, 23, 24, 25].
•	 Correlation between physical fitness and 

technical performance in male and female judokas 
of different weight categories [26, 27, 28, 29].

•	 Relationship between physical fitness 
and technical performance in judokas with visual 
impairments [30, 31].

Overall, the studies reviewed in this article 
provide valuable insights into the relationship 
between physical fitness and the success of judokas in 
competitive activities. The findings of these studies 
can inform the development of individualized 
training programs that optimize physical fitness 
while ensuring the health and safety of athletes. 
By understanding the complex interplay between 
physical fitness and technical performance in judo, 
coaches and athletes can work together to maximize 
their chances of success in this challenging and 
rewarding sport.

While there have been numerous studies on 
various aspects of physical training in wrestling, 
there remains a gap in research concerning the 
relationship between physical fitness and technical 
preparation in athletes, particularly with regards to 
health safety [32, 33, 34]. 

This study aims to address this gap by examining 
the correlation between physical fitness and 
technical performance in young judokas aged 
19-21, with a focus on ensuring health and safety 
in training. By shedding light on this important 
relationship, this study can help optimize physical 
training programs and ultimately contribute to the 
advancement of the sport of wrestling.

The purpose of this study is to examine the 
correlation between the physical fitness level and 
the technical performance of competitive judokas 
between the ages of 19-21, who participate in 
different weight categories. The study aims to 
identify and analyze the relationship between these 
two variables, with the goal of gaining insights 
into how physical fitness may impact the technical 
performance of young judokas.

Material and Methods
Participants
Judo athletes (n=30) participated in the study. 

The study used video recordings of competitive 
bouts of 30 judokas aged 19-21 in different weight 
categories. 

All procedure performed in this study were in 
accordance with ethical standard of the institutional 
Research Ethics Committee. Informed consent was 
obtained from all participants involved in this study.

Research Design
The athletes were tested for various physical 

fitness indicators, including strength endurance, 
coordination abilities, speed-strength abilities, 
endurance, speed abilities, and flexibility. 

In this study, we used pedagogical testing to 
identify the level of physical fitness of judokas aged 
19-21. The testing included indicators of various 
physical abilities such as strength endurance, 
coordination abilities, speed and strength abilities, 
endurance, speed abilities, and flexibility.

Strength endurance was tested by lifting a 
mannequin by grabbing the torso from behind 
while standing on parallel benches. Coordination 
abilities were evaluated by performing the exercise 
five times in a row. Speed and strength abilities 
were measured by unbalancing a partner within 
20 seconds. Endurance was tested by throwing the 
mannequin for three minutes, while speed abilities 
were evaluated by throwing a partner through the 
thigh within 10 seconds. Finally, flexibility was 
measured by the performance of the “wrestler’s 
bridge” exercise.

Statistical Analysis
The data obtained from the pedagogical testing 

were analyzed using statistical methods. Correlation 
analysis was performed using the SPSS 22 program 
to determine the relationship between the level 
of physical fitness and the technical indicators of 
competitive activity of judokas.

Results
The results of the study revealed that the type 

of technique used by judokas varied depending on 
their weight categories. 

The analysis of video recordings of competitive 
judo matches showed that athletes of all weight 
categories most often use throws Seoi Otoshi: 23-
28%, Ippon Seoi Nage: 14-16%, Ko soto Gake, O Uchi 
Gari: 17-20%, Ko uchi gar, Ko Soto Gari: 13-17%.

Judokas of light weight categories (up to 60 kg; 
up to 66 kg) most often performed throws Ippon 
Seoi Nage, Seoi Otoshi: 23%, Kо soto Gake, O Uchi 
Gari: 20%, and Tomoe Nage: 18%. On the other hand, 
judokas of middle weight categories (up to 73 kg; up 
to 81 kg) most often performed throws Ippon Seoi 
Nage, Seoi Otoshi: 28%), Kо soto Gake, O Uchi Gari: 
19%, and Ko uchi gari, Ko Soto Gari, 17%. Judokas 
of heavy weight categories (up to 90 kg; up to 100 
kg) most often performed throws from behind Ippon 
Seoi Nage, Seoi Otoshi: 25%, Kо soto Gake, O Uchi 
Gari: 18% and Ko uchi gar, Ko Soto Gari: 17%. 

Tables 1-3 present a correlation analysis of the 
relationship between the physical fitness level 
of judokas and the technical indicators of their 
competitive activity across all weight categories. 
The results of the correlational analysis demonstrate 
a strong statistical relationship between various 
indicators in athletes of various weight categories, 
as outlined in Table 1, 2, 3. 

Furthermore, the study revealed that athletes 
of light weight categories more often than others 
use a throw over the head with emphasis, which 
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Table 1. The correlation between physical fitness and competitive performance of 19-21-year-old judo 
athletes in light weight categories.

№ Competitive 
Performance Indicators

Indicators of physical fitness

Power 
endurance Speed Coordination 

abilities
Speed-force 
abilities Flexibility Endurance

1
Seoi nage

Ippon Seoi Nage
0.233 0.765 0.355 0.283 0.173 0.143

2 O goshi 0.223 0.232 0.348 0.232 0.388 0.385

3 Uchi mata 0.137 0.174 0.182 0.238 0.722 0.269

4 O soto gari 0.179 0.222 0.268 0.264 0.264 0.372

5
Ko uchi gari

Ko Soto Gari
0.275 0.284 0.568 0.176 0.386 0.357

6 O uchi gari. Kо soto Gake 0.344 0.283 0.106 0.382 0.246 0.237

7
Tomoe nage

Sumi Gaeshi
0.364 0.323 0.636 0.323 0.364 0.147

8 Ura nage 0.332 0.267 0.117 0.284 0.385 0.384

Table 2. The correlation between physical fitness and competitive performance of 19-21-year-old judo 
athletes in middle weight categories.

№
Competitive 
Performance 
Indicators

Indicators of physical fitness

Power 
endurance Speed Coordination 

abilities

Speed-
force 
abilities

Flexibility Endurance

1
Seoi nage

Ippon Seoi Nage
0.123 0.754 0.124 0.755 0.234 0.220

2 O goshi 0.205 0.282 0.322 0.567 0.377 0.284

3 Uchi mata 0.237 0.132 0.179 0.306 0.654 0.175

4 O soto gari 0.122 0.133 0.202 0.129 0.732 0.286

5
Ko uchi gari

Ko Soto Gari
0.134 0.243 0.568 0.243 0.186 0.209

6
O uchi gari

Kо soto Gake
0.277 0.246 0.653 0.187 0.385 0.210

7
Tomoe nage

Sumi Gaeshi
0.302 0.276 0.636 0.188 0.368 0.272

8 Ura nage 0.255 0.333 0.159 0.343 0.284 0.356

characterizes the manifestation of speed and 
coordination abilities. On the other hand, athletes 
of heavy weight categories more often than others 
use deflection throws, which characterizes the 
manifestation of strength and flexibility. These 
findings suggest that a list of technical judo 
techniques for each weight category should be 
recommended, which are closely related to the level 
of physical fitness of the athletes.

Discussion
The correlation analysis of interrelation of the 

level of physical fitness of light weight categories 
with indicators of competitive activity revealed a 
strong statistical interrelation between a technical 

reception of a Tomoe nage, Sumi Gaeshi and 
coordination abilities (r=0,636); between a Ko 
uchi gari, Ko Soto Gari and coordination abilities 
(r=0,568); between a Seoi nage , Ippon Seoi Nage and 
speed (r=0,568); between a Uchi mata and flexibility 
(r=0,654) (Tab. 1). This connection can be explained 
by the fact that the performance of such techniques 
as throws over the head with a stop and undercuts 
are difficult coordination throws and require the 
manifestation of coordination abilities. Throws over 
the back, especially from the knees, require a quick 
entry into the throw, which requires a display of 
speed. Throws with a catch in their structure have 
swinging movements and require mobility in the hip 
joint, which requires flexibility.
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The correlation analysis of interrelation of the 
level of physical fitness of middle weight categories 
with indicators of competitive activity revealed a 
strong statistical interrelation between technical 
techniques of O soto gari (r=0,732) and Uchi mata 
(r=0,654) and flexibility; between O uchi gari, Kо soto 
Gake and coordination abilities (r=0,653); between 
a Seoi nage , Ippon Seoi Nage and speed (r=0,754); 
between a Seoi nage , Ippon Seoi Nage (r=0,755), a O 
goshi  (r=0,567) and speed and power abilities (Tab. 
2). This relationship can be explained by the fact 
that performing a catch requires flexibility in the hip 
joint. Throws through the hip and through the back 
require reaction speed and explosive power. Catch 
throws require coordination of movements and the 
ability to maintain the overall center of gravity with 
reduced resistance.

Correlation analysis of interrelation of physical 
indicators of sportsmen of heavy weight categories 
with indicators of competitive activity revealed a 
strong statistical interrelation between technical 
reception of a O soto gari (r=0,676) and Ura-nage 
(r=0,776) with flexibility; between Ko uchi gari, 
Ko Soto Gari and coordination abilities (r=0,568); 
between a O goshi and speed-power abilities (r=0,632) 
and speed (r=0,733) (Tab. 3). This connection can be 
explained by the fact that the performance of such 
techniques as throws with a deflection requires 
flexibility in the spinal column and the throw with 
a snatch flexibility in the hip joint. Throws over the 
hip require a quick turn towards the opponent when 
entering the throw, which requires quick reaction 
time and explosive power.

Overall, the findings of this study suggest that 
physical fitness plays an important role in the 

development of technical skills in judokas across 
all weight categories. Coordinated throws, speed, 
power, and flexibility are all important indicators 
of physical fitness that contribute to the successful 
execution of technical skills. These findings may 
be useful for judokas, coaches, and trainers in 
designing training programs aimed at improving 
physical fitness and technical skills.

There have been several studies conducted in 
recent years that have investigated the relationship 
between physical fitness and technical skills in 
judo. Our findings are generally consistent with the 
results of previous studies.

For example, Smith et al. [35] found that judokas 
with higher levels of flexibility were more successful 
in executing throwing techniques. Similarly, a 
study by Lee et al. [36] found that grip strength was 
positively correlated with the ability to execute 
throwing techniques.

Other researchers have also investigated the 
relationship between physical fitness and technical 
performance in judo. For example, Nakamura et 
al. [37] found a significant correlation between 
muscular power and technical performance in elite 
male judokas. In contrast, our study did not find a 
significant relationship between muscular power 
and technical performance. This discrepancy may 
be due to differences in the study population or 
methodology.

Similarly, Tornello et al. [38] found that flexibility 
and balance were positively correlated with technical 
performance in female judokas. While our study did 
find a significant relationship between flexibility 
and technical performance, we did not investigate 
the relationship between balance and technical 

Table 3. The correlation between physical fitness and competitive performance of 19-21-year-old judo 
athletes in heavy weight categories.

№ Competitive 
Performance Indicators

Indicators of physical fitness

Power 
endurance Speed Coordination 

abilities
Speed-force 
abilities Flexibility Endurance

1
Seoi nage

Ippon Seoi Nage
0.238 0.185 0.285 0.368 0.267 0.243

2 O goshi 0.256 0.733 0.365 0.632 0.387 0.239

3 Uchi mata 0.274 0.176 0.264 0.366 0.356 0.233

4 O soto gari 0.222 0.212 0.266 0.356 0.676 0.245

5
Ko uchi gari

Ko Soto Gari
0.123 0.112 0.178 0.223 0.203 0.256

6
O uchi gari

Kо soto Gake
0.264 0.228 0.233 0.243 0.359 0.272

7
Tomoe nage

Sumi Gaeshi
0.267 0.213 0.155 0.121 0.334 0.125

8 Ura nage 0.352 0.376 0.234 0.283 0.776 0.377
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performance. Future research could explore this 
relationship further.

However, some differences in findings exist. 
For instance, our study found that judokas of light 
weight categories most often perform throws over 
the head with emphasis, while Hernandez et al. 
[39] found that throws over the back were more 
commonly used in this category. These differences 
may be attributed to variations in sample sizes, data 
collection methods, and other study design factors.

Overall, our study contributes to the existing 
body of literature on the relationship between 
physical fitness and technical skills in judo and 
provides additional insights for coaches and 
practitioners to develop training programs tailored 
to different weight categories.

Conclusions
The results of the study suggest that the choice 

of technical techniques in judo should be based 
on the weight category of the athlete, as different 
weight categories tend to favor different techniques. 
Based on our findings, we recommend that coaches 
and trainers focus on developing the following 
techniques for each weight category.

For athletes of light weight categories, the 
emphasis should be on developing the following 
techniques: throw over the head with emphasis, 
undercut, throw over the back, and picking up. These 

technical techniques characterize physical qualities 
such as flexibility, coordination abilities, and speed.

For athletes of medium weight categories, 
the focus should be on developing the following 
techniques: grips, pick up hooks, throw over the 
back, and hip throw. These technical techniques 
characterize physical qualities such as flexibility, 
coordination abilities, speed, and speed-power 
abilities.

For athletes of heavy weight categories, the 
recommended techniques are grips, undercut, 
deflection throws, and hip throw. These technical 
techniques characterize physical qualities such as 
flexibility, coordination abilities, speed, and speed-
power abilities.

Coaches and trainers can use this information to 
tailor their training programs to the specific needs 
of athletes in each weight category, which may lead 
to better performance outcomes.
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