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Abstract
Background 
and Study Aim

Achieving optimal health and performance in judo athletes requires a customized approach to 
training and evaluation. This study aimed to assess the level of special endurance and functionality 
of experienced judo athletes for optimal health and performance.

Material and 
Methods

Thirteen experienced judo athletes were tested using a dummy throw with a deflection for 4 
minutes, with the number of throws and heart rate dynamics assessed during and after the exercise. 
Heart rate indicators were recorded using a heart rate sensor and a specialized computer program.

Results The athletes completed the maximum number of throws in the first minute, followed by stabilization. 
Heart rate gradually increased during the test, reaching a maximum of 184 beats per minute at the 
end of the test. These findings suggest that the dummy throw test can be used to assess the level 
of special endurance in judo athletes, while heart rate indicators can be used to characterize their 
current functional state.

Conclusions A customized evaluation of special endurance and functionality provides valuable insights for 
optimizing health and performance in judo athletes. By tailoring training programs to individual 
needs, coaches and trainers can help judo athletes achieve their full potential while minimizing the 
risk of injury and burnout. Overall, this study highlights the importance of a personalized approach 
to training and evaluation for maintaining optimal health and performance in judo athletes.
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Introduction 1

Judo is a physically demanding sport that requires 
a high level of strength, speed, and endurance. 
Achieving optimal health and performance in judo 
athletes requires a customized approach to training 
and evaluation that takes into account individual 
differences in functional capacity and physiological 
response. In particular, special endurance, which is 
the ability to sustain high-intensity movements over 
an extended period of time, is a key determinant of 
success in judo wrestling. 

These suggests that physical activity should 
not be harmful to the health of athletes, and this 
is particularly relevant for judo athletes who often 
engage in intense training and competitions.

It is essential to maintain a balance between 
training intensity and recovery time to avoid 
negative impacts on athletes’ health and 
performance [1, 2, 3, 4]. Achieving the maximum 
level of special endurance should not be pursued 
at the expense of athletes’ well-being. Therefore, 
coaches and trainers should carefully monitor the 
athletes’ physical and mental health and adjust the 
training program accordingly.

Judo is a combat sport that demands various 
physical and physiological attributes, including 
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strength, power, endurance, agility, speed, and 
flexibility, among others [5]. The optimization 
of physical activity is essential to develop these 
attributes in judo athletes, as it is necessary to 
perform at a high level and prevent injuries [6]. 
According to Franchini et al. [7], optimizing physical 
activity should not be harmful to the health of 
athletes, and coaches and trainers should pay 
attention to avoid excessive physical exertion, which 
could increase the risk of injuries and negatively 
impact the athlete’s long-term development. 
Therefore, a customized evaluation of special 
endurance and functionality is needed to promote 
optimal health and performance in judo athletes [8].

To achieve optimal performance and maintain 
good health, it is essential to evaluate and customize 
training programs for judo athletes. Previous 
studies have explored various aspects of physical 
fitness and performance in judo athletes, such as 
neuromuscular performance, body composition, 
and muscular activation. For example, Kons et al. 
[9, 10] investigated the validity of judo-specific 
tests in assessing neuromuscular performance 
and predicting ranking performance. Additionally, 
Witkowski et al. [11] examined the relationship 
between body composition and motor potential in 
judo athletes.

Other studies have examined the effects 
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of training programs on physical fitness and 
performance. For instance, Agudelo-Velasquez et al. 
[12] explored the effects of discontinuous training 
methods in Colombian combat athletes, while 
Norambuena et al. [13] investigated the effects 
of a suspension training program on the physical 
performance of youth judokas. Moreover, Branco et 
al. [14] investigated the effects of a supplementary 
strength program on physical fitness in cadet judo 
athletes.

Some studies have also explored the impact of 
mental fatigue and core strengthening on physical 
performance in judo athletes. For instance, Campos 
et al. [15] examined the influence of mental fatigue on 
physical performance and physiological responses 
during the special judo fitness test, while Yang [16] 
investigated the impact of core strengthening on 
physical fitness in young judo practitioners.

In addition, studies have compared physical 
fitness and performance measures between judo 
athletes and untrained individuals. For example, 
Honorato et al. [17] compared handgrip strength-
endurance and muscle activation between young 
male judo athletes and untrained individuals, 
while Marques et al. [18] compared physical fitness 
and anthropometric measures in young Brazilian 
judo and wrestling athletes and their relation to 
cardiorespiratory fitness.

Several studies have investigated factors that 
contribute to success in combat sports, such as 
wrestling and judo [19, 20, 21]. Cieslinski et al. 
[22] conducted an exploratory study to identify 
success factors in elite wrestlers, while Kostrzewa 
et al. [23] identified significant predictors of sports 
performance in elite men judo athletes using 
multidimensional regression models. He et al. [24] 
focused on physical fitness recovery of athletes 
based on high-intensity sports intermittent 
training, and Kurniawan et al. [25] investigated the 
effect of plyometric training on male judo athletes’ 
physical abilities. Lopes-Silva et al. [26] explored 
the influence of physical fitness on the special judo 
fitness test performance, while Santos-Junior et al. 
[27] proposed a strength-endurance program for 
combat sports athletes. These studies highlight the 
importance of physical fitness and targeted training 
programs in combat sports and can provide insights 
into customized evaluation and training approaches 
for judo athletes.

Overall, while several studies have explored 
different aspects of physical fitness and performance 
in judo athletes, there is still a need for customized 
evaluation of special endurance and functionality 
for optimal health and performance. This study 
aims to assess the level of special endurance and 
functionality of experienced judo athletes to 
develop customized training programs that balance 
health and performance.

Material and Methods
Participants
Thirteen experienced judo athletes participated 

in the study. Informed consent was obtained from 
all participants in the experiment, which means that 
the athletes were fully informed about the nature of 
the study, the procedures involved, and any potential 
risks or benefits. They were given the opportunity to 
ask questions and make an informed decision about 
whether to participate. The study was also approved 
by the university’s ethics board, which ensures that 
the study was conducted in accordance with ethical 
principles and guidelines for research involving 
human subjects.

Research Design
The athletes underwent a test in which they 

performed a dummy throw with a deflection for 
four minutes, with a range of six to eight throws 
in 40 seconds, and as many throws as possible in 
20 seconds. The number of throws and heart rate 
dynamics were assessed during and after the test, 
and the test time was divided into 40 and 20 second 
segments to facilitate analysis. Athletes were given 
a 2-minute period of rest after completing the test.  
During this rest period, the dynamics of the athletes’ 
heart rates were recorded. Heart rate was measured 
using a heart rate sensor and analyzed with the 
“TrainingLoad” program from Ukraine.

Statistical analysis
Statistical analysis for this study was performed 

in percentage terms. Quantitative indicators of the 
test were calculated, and descriptive statistics were 
used to summarize the data. All data analysis was 
conducted using Microsoft Excel.

Results
Presents the findings of the study, which involved 

evaluating the number of throws performed by 
athletes and the dynamics of heart rate during and 
after the test. The test time was divided into 40 and 
20 second segments, and the average number of 
throws was calculated for each segment (Fig. 1). The 
results indicate that in the first minute of testing, 
athletes completed the maximum number of throws, 
and then the results stabilized. The difference 
between the number of throws at the beginning and 
end of the test was 3.7 and 0.7 during the 20-second 
acceleration period. The total number of throws 
completed by the athletes in the 4-minute test was 
36.9.

The study analyzed the athletes’ heart rate 
dynamics during the test and found a steady 
increase throughout the exercise, with the highest 
heart rate values reaching 184 beats per minute at 
the end of the test (Fig. 2). Additionally, the study 
analyzed the distribution of load value by power 
zones and found that, on average, the athletes spent 
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Figure 1. Performance of throw with a deflection  over time and number of throws during the test.

Figure 2. Heart rate changes during the test.

59.3% of the total test time in the submaximal and 
maximum zones. More specifically, 36.7% of the 
time was spent in the zone of maximum load, and 
22.5% in the anaerobic zone.

The heart rate analysis during the 2-minute 
recovery period indicated an average decrease of 

36.8 beats per minute. The initial heart rate values at 
the beginning of the test were recorded at 132 beats 
per minute (Fig. 3). These findings demonstrate the 
athletes’ level of special preparedness, and their 
functional capabilities are reflected in the heart rate 
values.
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Discussion
In comparing our findings with previous studies, 

it is interesting to note that the special endurance 
of athletes in different sports can vary widely. 
For example, Kuzmina et al. [28] assessed the 
special endurance of freestyle wrestlers during the 
preparatory stage of a sports cycle and found that 
the athletes were able to maintain a high level of 
performance for a longer period of time than the 
judokas in our study. Similarly, Sawczyn et al. [29] 
found that skilled wrestlers had varying capacities 
for work under different energy modes, highlighting 
the importance of individual predisposition in 
determining special endurance.

In contrast, Vysotskaya and Golubnichy [30] 
focused on the development of special endurance 
in cross-country skiers aged 15-17 years old, and 
Lazareva et al. [31] examined endurance ratios in 
middle-distance races. Both studies found that 
special endurance was crucial for success in their 
respective sports, with training and conditioning 
playing a significant role in improving performance.

Finally, Hekierti et al. [32] investigated the 
relationship between the results of a modified 
special endurance test and various indicators of 
training experience, aerobic capacity, and motor 
skills in female fencing athletes. They found that the 
results of the test were positively correlated with all 
of these factors, indicating that special endurance 
is an important component of fencing performance 
as well.

In a study of elite wrestlers, Cieslinski et al. [22] 

identified several success factors, including the 
development of aerobic and anaerobic capacities, 
technical proficiency, and tactical awareness. These 
factors are consistent with our findings regarding 
the importance of physical fitness and technical 
skill in judo.

The results of the study provide valuable insights 
into the special endurance and functionality of judo 
athletes. The findings suggest that athletes were 
able to maintain a consistent level of performance 
during the test, with the maximum number of 
throws completed in the first minute, followed 
by a stabilization of results. The difference in the 
number of throws at the beginning and end of the 
test highlights the importance of pacing oneself 
and conserving energy during the exercise. These 
findings can be useful for coaches and athletes to 
optimize their training and performance strategies.

The heart rate analysis during the test revealed 
a gradual increase in heart rate throughout the 
exercise, reaching a maximum value of 184 beats per 
minute at the end of the test. This is an important 
indicator of the athletes’ cardiovascular fitness and 
capacity for sustained effort. The distribution of load 
value by power zones provides additional insight 
into the intensity and demands of the exercise, with 
a majority of the time spent in the submaximal and 
maximum zones. This highlights the importance of 
developing both aerobic and anaerobic fitness in 
judo athletes.

The analysis of heart rate dynamics during the 
recovery period is also a valuable indicator of the 
athletes’ cardiovascular recovery capacity. The 

Figure 3. Heart rate dynamics during the recovery period after the test.
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decrease in heart rate by an average of 36.8 beats 
per minute during the 2-minute recovery period 
suggests that the athletes have a good recovery 
capacity and can quickly return to their resting 
heart rate after exercise.

Overall, the findings of this study provide valuable 
information for coaches and athletes to develop 
and optimize training programs for judo athletes. 
The study highlights the importance of developing 
both aerobic and anaerobic fitness, pacing oneself 
during exercise, and improving cardiovascular 
recovery capacity. Further research can build on 
these findings to develop more comprehensive 
and customized evaluation methods for special 
endurance and functionality in judo athletes.

Conclusions
In conclusion, optimizing physical activity 

for judo athletes is crucial for enhancing their 
performance while ensuring their safety and 

well-being. The customized evaluation of special 
endurance and functionality proposed in this study 
can provide valuable information for coaches and 
trainers to tailor training programs to the specific 
needs of individual athletes and prevent injuries 
and overtraining. Achieving the maximum level 
of special endurance should not be accompanied 
by excessive physical exertion, and coaches and 
trainers should maintain a balance between training 
intensity and recovery time to avoid negative 
impacts on athletes’ health and performance.
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