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Abstract  Recent evidence suggests that approximately 

1 out of 100 children around the world is diagnosed with 

autism disorder. One of the effective ways to improve the 

cognitive abilities and general condition of children with 

autism is sports. The study involved 17 young healthy 

people (age 12.23; SD=2.58) and 10 young people with 

autism (age 13.52; SD=2.32) practicing judo. We used a 

test battery that has been previously applied in young 

athletes. A study of sensory-motor reactions revealed a 

slowdown in visual response against the background of 

moderate emotional stress in autistic athletes. In contrast, 

healthy athletes show a quick visual response to non-verbal 

information. A similar result was obtained when autistics 

performed visual search. At the same time, healthy athletes 

show fast decision-making of non-verbal information. The 

decision-making test correlates with the ability to perceive 

and process information as an indicator of cognitive 

development. The result was faster perception and 

decision-making in healthy athletes compared to autistic 

athletes that show slow decision-making time. A heart rate 

variability study found that athletes with autism had higher 

levels of sympathetic activation. Since the children in this 

project were average children with autism, it can be 

assumed that judo classes have a positive effect on the 

psychophysiological state of children. As a result, autistic 

athletes showed an optimization of the emotional state 

during mental anxiety. This corresponded to the 

predominance of sympathetic activation of the autonomic 

nervous system in autistic athletes. At the same time, 

autistic athletes showed a slowdown in decision-making 

and an improvement in the quality of processing non-verbal 

information. 

Keywords  Autistic, Health, Judo, Cognition 

1. Introduction

Autism is a disorder with communication and isolation 

behavior of autism patients avoiding social problems [1]. 

Over the last twenty years, the number of autism among 
the population has increased. According to a recent study, 

approximately 1 out of 100 children around the world is 

diagnosed with autism disorder [2]. Two causes of autism 

disorder are well discussed. The first, internal factors can 
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be summarized by the deterioration of the development of 

the nervous system [3] and genetics heritage [4]. The 

second, it refers to environmental factors: social, family 

communications, and ecological settings [5]. The most 

obvious signs of autism spectrum disorders are associated 

with personal isolation, lack of social communication and 

ignoring the need for public contacts [5, 6]. Externally, the 

behavior of autistics is characterized by restraint in 

emotions, verbal stereotypes, and strange use of objects 
[7, 8, 9]. Due to the existing problems with 

communication and social adaptation in children with 

autism, some intervention approaches use individualized 

practical work. For instance, some approaches use a play-

based approach to improving children's planning skills 

[10]. In addition, some authors use programs for emotion 

regulation [11]. Among the various prevention approaches 

for individuals with autism spectrum disorders, prevention 

can be distinguished with the aim of supporting the 

stability of the adaptation and behavior [12]. The 

cognitive-behavioural therapy is one of the effective 

approaches to working with autistics [13]. The main 

topics of cognitive-behavioural therapy are related to the 

development of verbal and written skills [14]. External 

support of patients is important, as new information can 

negatively affect autistics. 

But one of the effective ways to improve the cognitive 

abilities and general condition of children with autism is 

physical activity such as sports. For instance, there is plenty 

of research on the use of therapeutic horseback riding to 

improve motor, physical performance and social 

communication in children with autism [15, 16]. Multiple 

factors explain those successful interventions such as the 

positive impact of the animal or factors related to the 

physical load on improving the condition of children with 

autism. A recent study focusing on adolescents used a 48-

week exercise program to treat autism [17]. The results of 

this study indicate positive effects on improved social and 

behavioral skills in those adolescents diagnosed with 

autism spectrum disorders. A further study using physical 

exercise implemented in aquatic training programs for 

children with autism showed high effectiveness in 

improving motor abilities [18]. It is known that the 

mechanisms by which physical activity improves 

functional status in autistic people are related to the 

influence of motor actions on cognitive abilities [19, 20]. 

This effect is especially evident in the formation of special 

skills in autistic people [21]. 
In the current paper, we test whether sports such as 

martial arts would produce similar or even stronger 
effects than in the above-described interventions. 

Currently we have only limited knowledge how and how 

much martial arts improve children’s behavior. 
Among the few studies of children with autism spectrum 

disorders, one study examined the effects of judo on 

cortisol levels [22]. A trend toward decreased cortisol 

levels in autistics was found after one judo session and after 

10 weeks of the judo program. The same result was 

obtained by the authors who studied two groups of children 

with autism spectrum disorders (8-12 and 13-17 years old). 

A decrease in cortisol and stress levels was found in 

children after 10 months of judo classes [23]. Thus, it can 

be assumed that judo classes have a positive effect on 

reducing stress levels in children with autism spectrum 

disorders. Probably, martial arts classes also have a positive 

effect on the mental and emotional state of autistic people. 

We can present a work concerning the use of martial arts in 

the development and socialization of children with autism 

spectrum disorders [24]. This confirms the relevance of this 

topic. 

Three studies that are indicative of such claim are 

interventions using a). an adapted judo program for 

increasing motor skills and psychosocial behavior in 

children with autism [25], b). a judo training that shows 

improvements in cardiovascular fitness and endurance in 

young athletes with autism [26] and c). combined exercise 

interventions with a variety of sports, including martial 

arts [27] that indicated improvements in emotional and 
cognitive functioning. Various studies of patients with 

autism spectrum disorders use tests of attention and non-

verbal intelligence: the Wechsler Intelligence Scale for 

Children [28, 29], tests of motor abilities, and the Raven's 

Progressive Matrices Test [30]. 

The discussed three studies are important in 

demonstrating the use of various types of martial arts to 

improve the general condition of the body and 

psychophysiological indicators in patients with autism 

spectrum disorders. However there is a lack in research on 

studying the cognitive and vegetative properties of young 

judokas with autism spectrum disorders that allows to 

understand the mechanisms of positive change from a 

psychophysiological perspective of view. 

Filling this gap in research will not only provide 

explanations of intervention effects but as well offer 

possibilities of intervention approaches in improving both, 

the cognitive and vegetative functions in autistics by the 

judoka training. 

2. Materials and Methods

2.1. Participants 

The current study involved 17 young healthy people (age 

12.23; SD=2.58) and 10 young people with autism (age 

13.52; SD=2.32) practicing judo. We used a convenience 

sampling of both groups an age-matched the sub-groups as 

best as possible. 

All participants had been practicing judo for more than 

two years. The frequency of judo classes was three times a 

week. All individuals had previously been examined by a 

doctor and received permission to conduct the study. 

2.2. Research Design 

The study was conducted in the first half of the day. All 
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of the participants received information about the 

procedure of the study. First, a pre-test was conducted. 

Participants performed all tests and received instructions 

and test trials for correct test execution. Then, after 30 

minutes of rest, the main test was conducted. If further 

testing was not possible, the study was suspended and 

resumed after a rest period. To adhere to the 

psychophysiological nature of the intervention effects and 

the different potential explanations of training effects we 

applied a test battery for assessing mental, cognitive and 

autonomic characteristics of the sample. 

Traditionally, the Wechsler Intelligence Scale for 

Children [28] and the Raven Progressive Matrices Test [29] 

are used to study cognitive abilities in people with autism 

spectrum disorders. However, both tests involve processing 

paper forms. This process is very complex and labor-

intensive when carried out in a gym. We used tests to assess 

the cognitive functions and mental state of our patients 

using the Multipsychometer-05 computer 

psychodiagnostic complex. These tests are distinguished 

by their accessibility for training and efficiency in testing 

and obtaining information. 

Additionally, we did not use specific motor ability tests 

because the main purpose of our study was to examine the 

cognitive abilities of children with autism spectrum 

disorders. 

The first test we used was the mental state assessment 

test called the Luscher color test. The procedure of the color 

test consists of choosing and ordering color preferences 

among eight colors. The concept of this test is to assess the 

relationship between the mental state and the sequence of 

color choices. The following variables were assessed based 

on the validated test description: psychosocial capabilities, 

fatigue, anxiety, deviation from autogenously norm, 

eccentricity, concentricity, vegetative coefficient, 

heteronomy and autonomy. 

All indicators of the Luscher color test indicate the 

psycho-emotional state of a person. Psychosocial 

capabilities determine the overall optimal ratio of the 

choice of colors that indicates the overall mental state of a 

person. Fatigue reflects emotional tiredness in the test. 

Deviation from the autogenic norm indicates mental 

comfort or discomfort in the patient. Eccentricity and 

concentricity are opposite movements of the human psyche. 

The movement of eccentricity - from a person to the center, 

means peace, satisfaction, passivity. Concentricity - on the 

contrary, movement towards a person is associated with 

search, desire for change, dissatisfaction with the present 
and aspiration for the future. The vegetative coefficient is 

an indicator of the activation of the parasympathetic or 

sympathetic tone. Heteronomy and autonomy as opposites 

mean dependent or independent human behavior. 

The second test is a simple visual response latency test. 

This test involves assessing the visual-motor reaction time 

to a simple stimulus. The participant must quickly press a 

defined key when a visual stimulus appears on the screen. 

To evaluate the test result, the reaction latency and reaction 

stability (indicated by response variance) were assessed. 
Autistics often have problems with attention distraction 

and concentration [31]. Therefore, we assessed attention 

using a third test, the number selectivity attention test. The 

essence of this test is to concentrate attention on the field 

corresponding to displayed numbers. The person must find 

the number in the corresponding field: on the right or on 

the left side of the display. The variables assessed were 

latency of response and stability (indicated by response 

variance). The test “number selectivity” is validated to 

evaluate a person's ability to concentrate when quickly 

solving problems. 
The fourth non-verbal test, “comparison of numbers,” 

measured a person’s ability to compare the previous 

number with the current one on the display. This test 

includes non-verbal numerical information that a person 

must perceive, process, and respond with the 

corresponding number. The following characteristics were 

assessed on the test results: efficiency, latency of the 

response, accuracy and stability (indicated by response 

variance). 
The fifth test of spatial perception ability was 

characterized by the task of spatially determining the image 

of the direction of the hand vector on the computer screen. 

The image of the palm (right and left hand) was positioned 

in a different direction each time. The athlete's task was to 

determine which hand was shown on the screen. The main 

variables determined as a result of the test execution are: 

efficiency, latency of the solution, accuracy and stability 

(as a variance). 
The sixth decision-making test involved responding to 

visual information of varying levels of complexity. The test 

subjects were asked to respond to three colors: red, green, 

and yellow. The right button must be pressed for red, the 

left button for green, and no buttons must be pressed for 

yellow. The method of presenting information was 

adaptive, when the speed of presenting information 

correlates with reaction time. The test results recorded: 

dynamism, capacity of the visual analyzer, decision-

making time, and impulsiveness. Dynamism reflects rapid 

learning of a skill when confronted with a new task. 

Dynamism is assessed by the ratio of fast movement to the 

maximum threshold of perception (indicated in percent). 

The capacity of the visual analyzer is related to the amount 

of stimulus processing (speed of signal presentation). 

Decision making time was correlated with the minimum 

time interval between the processing of the information 

stimulus. Impulsivity shows the tendency to perform 

spontaneous, fast, insufficiently prepared reactions and 

actions under conditions of information overload. 
All six described tests are included in the test battery of 

the computer psychodiagnostic complex 

“Multipsychometer-05”. 
For a psychophysiological perspective of the research 

questions we assessed heart rate variability as an 

informative method that measures for the level of balance 

between sympathetic and parasympathetic activation of the 

autonomic nervous system. The computer cardiograph 
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"Fazagraf" was used to measure heart rate variability. The 

following parameters were assessed: high-frequency (HF) 

and low-frequency (LF) heart rate oscillations. In addition, 

the autonomic balance (LF/HF ratio) was assessed. 

Frequency domain methods are one of the ways to assess 

heart rate variability. Traditionally, heart rate variations are 

assessed by three frequencies: high frequency (HF) from 

0.15 to 0.4 Hz, low frequency (LF) from 0.04 to 0.15 Hz, 

and very low frequency (VLF) from 0.0033 to 0.04 Hz. In 

our study, we used the variables HF, LF, and LF/HF ratio. 

As it is known, HF power indicates parasympathetic 

activity, and low frequency (LF) is associated with the 

parasympathetic activity of the autonomic nervous system 

[32]. In addition, the LF/HF ratio indicates autonomic 

balance. 

2.3. Statistical Analysis 

Given the study sample was not normally distributed, we 

used a nonparametric method of statistical analysis. For 

comparison between study groups, the Wilcoxon rank sum 

test was used. The interquartile ranges with median, lower 

(25% percentile) and upper (75% percentile) quartiles. The 

software "Statistica 12" was used for data analysis. 

2.4. Ethical Considerations 

Parents or guardians gave consent for participants 
under 18 years to participate in the study, in accordance 

with the Ethical Standards of the Helsinki Declaration. 

The ethical case of the study was submitted to the 

Biomedical Ethics Committee of the National University 

of Ukraine on Physical Education and Sport (dated 

16.04.2024, protocol No. 3). 

3. Results

Table 1 presents the results of a comparative study of the 

mental state of healthy and young athletes with autism. 

According to this study, the variable of psychosocial 

capabilities does not have reliable differences between both 

groups of athletes. We obtained the same result for the 

variables of fatigue and anxiety. This fact indicates an 

optimal mental state in young athletes in both groups. 

The variable "deviation from the autogenic norm" 

indicates the emotional mood, the level of mental comfort 

or discomfort. The revealed result shows a greater increase 

in the level of this variable in healthy athletes compared to 

athletes with autism disorders. According to this fact, 

healthy athletes have internal tension and low neuronal and 

mental stability. In addition, this is associated with a 

decrease in mental reliability. Athletes with autism have an 

increase in the level of unproductive tension and mental 

anxiety. This mental state is also associated with 

detrimental mental performance. 

The vegetative coefficient characterizes the level of 

internal mental energy of the body and activation of the 

vegetative nervous system. Higher absolute values of the 

vegetative coefficient in healthy athletes reflect activation 

of the sympathetic tone of the autonomic nervous system 

and excessive expenditure of mental energy. On the 

contrary, among athletes with autism, there is a tendency 

for a decrease in sympathetic activation and optimization 

of mental energy. The revealed a higher level of autonomy 

in the autism group indicates low distraction from the 

external environment when solving problems. 

The higher level of autonomy found in the autistic group 

indicates independence in decision-making from the 

external environment. This is related to the withdrawal 

behavior of autistics [33]. 

The study of the latent time of visual reaction indicates 

a longer reaction among athletes with autism (Table 2). 

Table 1.  The variables of Color Test of Lusher in healthy and autistic 
young athletes (median, lower and upper quartiles)

Variables 
Young athletes 

Healthy (n=17) Autistic (n=10) 

Psychosocial capabilities, 

conditional unit 

9.00 

5.00; 12.00 

11.00 

8.00; 12.00 

Fatigue, conditional unit 
5.50 

4.00; 8.00 

5.50 

3.00; 8.00 

Anxiety, conditional unit 
5.00 

3.00; 7.00 

4.00 

2.00; 5.00 

Deviation from 

autogenously norm, 

conditional unit 

21.00 

16.00; 24.00 

17.00* 

14.00; 20.00 

Eccentricity, secret unit 
10.00; 

4.00; 11.00 

8.00 

6.00; 12.00 

Concentricity, 

conditional unit 

4.00 

2.00; 8.00 

6.00 

4.00; 7.00 

Vegetative coefficient, 

conditional unit 

17.00 

10.00; 20.00 

15.50* 

11.00; 20.00 

Heteronomy, 

conditional unit 

6.00 

4.00; 8.00 

6.50 

5.00; 8.00 

Autonomy, 

conditional unit 

6.50 

6.00; 7,00 

8.00* 

5.00; 8.69 

Legend: * p =.05, indicates better performance for healthy young 
athletes in comparison to autism spectrum disorder patients 

Table 2.  The variables of sensory-motor test in healthy and autistic 
young athletes (median, lower and upper quartiles) 

Variables 
Young athletes 

Healthy (n=17) Autistic (n=10) 

Latent time of response, 

ms 

404.50 

343.00; 448.00 

469.00* 

430.50; 634.80 

Stability, % 
15.43 

13.40; 22.60 

21,80* 

18.40; 32.80 

Legend: * p =.05, indicates better performance for healthy young 
athletes in comparison to autism spectrum disorder patients 
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This result shows a faster visual reaction in young 

healthy athletes than in athletes with autism. It was also 

noted that the stability of the reaction is lower in athletes 

with autism. Stability was assessed as the coefficient of 

variation of the reaction time (indicated in percent) and, 

according to the physiological concept, indicates the level 

of psycho-emotional stress. For stable reproduction of the 

sensory-motor reaction, additional mobilization of 

resources is necessary due to additional emotional tension. 

The found decrease in stability of reaction in healthy 

athletes corresponded to an increase in the tension of the 

emotional state. 

At the same time, athletes with autism show moderate 

emotional tension. This fact indicates that autistic athletes 

experience a reduced level of emotional stress when 

performing a sensory-motor test. 

The study of the attention test “number selectivity” 

shows reliable differences between both groups of athletes 

in the variables: effectiveness and latency of solving the 

task (Table 3). The effectiveness variable is higher in 

athletes with autism, and the latency of solving is higher 

in healthy athletes. 

Table 3.  The variables of attention test “number selectivity” in healthy 
and autistic young athletes (median, lower and upper quartiles) 

Variables 
Young athletes 

Healthy (n=17) Autistic (n=10) 

Effectiveness, 

conditional unit 

2090.00 

1803.00; 2631.00 

3114.00* 

2854.00; 5463.00 

Latency of solving, 

ms 

1995.00 

1413.00; 2556.00 

3089.00* 

2854.00; 4593.00 

Stability, % 
41.900 

26.60; 48.90 

38.00 

36.90; 44.40 

Legend: * p =.05, indicates better performance for healthy young 
athletes in comparison to autism spectrum disorder patients 

The results indicate a difference in the strategy of 

attention selection in healthy and autistic athletes. Healthy 

athletes have a quick reaction to numerical information 

with a slight decrease in the quality of perception. Athletes 

with autism have a decrease in the speed of decision 

making, but an increase in the efficiency of the test. Similar 

results have been found in some studies, suggesting that 

motor skills can be taught to autistics [34, 35]. 

Group differences were obtained for the non-verbal test 

"comparison of numbers" (Table 4). These data showed an 

increasing value of efficiency in autistics, which 

corresponded to high-quality solutions in the non-verbal 

test and a simultaneous decrease in the speed of 

information perception. In healthy athletes, the 

performance of the non-verbal test was accompanied by 

rapid decision-making. 

Table 4.  The variables of non-verbal test “comparison of numbers” in 
healthy and autistic young athletes (median, lower and upper quartiles) 

Variables 
Young athletes 

Healthy (n=17) Autistic (n=10) 

Effectiveness, 

conditional unit 

1297.00 

1273.00; 1812.00 

2304.00* 

1546.00; 2608.00 

Latency of solving, 

ms 

1240.00 

1201.00; 1685.00 

1825.50* 

1333.00; 2159.00 

Accuracy, number of 

mistakes 

0.90 

0.90; 0.95 

0.77* 

0.72; 0.85 

Stability, % 
34.90 

29.20; 38.90 

39.20 

31.700; 45.00 

Legend: * p =.05, indicates better performance for healthy young 
athletes in comparison to autism spectrum disorder patients 

This result corresponded to the accuracy, which was 

better in athletes with autism. Thus, autistic athletes were 

found to have disorders of the afferent part of the 

perception of non-verbal information. At the same time, 

athletes with autisms showed an increase in the quality of 

decision-making of non-verbal information. 

The next test we used for our study was the ability of 

spatial perception of athletes (Table 5). According to this 

study, the efficiency of test performance and accuracy are 

higher in athletes with autism. This fact is associated with 

a lower number of mistakes in test performance in this 

group of athletes. On the contrary, healthy athletes have a 

lower level of stability. The obtained result showed an 

increase in emotional stress in healthy athletes. 

Table 5.  The variables of spatial perception ability test in healthy and 
autistic young athletes (median, lower and upper quartiles) 

Variables 
Young athletes 

Healthy (n=17) Autistic (n=10) 

Effectiveness, 

conditional unit 

3391.50 

1960.00; 6052.00 

4057.00* 

2752.00; 10166.00 

Latency of solving, 

ms 

3150.00 

2582.00; 3404.00 

2821.00 

1863.00; 9531.00 

Accuracy, 

conditional unit 

0.87 

0.78; 0.89 

0.76* 

0.59; 0.88 

Stability, % 
45.15 

41.90; 54.00 

53.15* 

47.40; 61.30 

Legend: * p =.05, indicates better performance for healthy young 
athletes in comparison to autism spectrum disorder patients 

The decision-making test assessed the athletes’ ability to 

quickly and qualitatively perceive and solve information 

from the environment with different levels of complexity 

(Table 6). 
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Table 6.  The variables of decision making test in healthy and autistic 
young athletes (median, lower and upper quartiles) 

Variables 
Young athletes 

Healthy (n=17) Autistic (n=10) 

Dynamism, conventional 

units 

56.95 

39.80; 66.90 

30.85* 

-36.01; 71.25 

Capacity of visual 

analyzer, conventional 

units 

1.34 

1.20; 1.50 

0.87* 

0.61; 1.10 

Decision making time, 

ms 

560.00 

440.00; 590.00 

860.00* 

695.00; 1190.00 

Impulsiveness, 

conventional units 

-0.02 

-0.11; 0.03 

-0.01 

-0.29; 0.35 

Legend: * p =.05, indicates better performance for healthy young 
athletes in comparison to autism spectrum disorder patients 

Our study shows significant differences in all variables 

between both groups of athletes. The dynamism indicator 

reflects the balance between the processes of excitation and 

inhibition of the nervous system. Moreover, dynamism 

indicates the ability to acquire new skills in athletes. Our 

study showed an improvement in dynamism in healthy 

athletes than in autistic athletes. This fact is associated with 

a higher ability of healthy athletes to develop new cognitive 

skills. 

The obtained result corresponded to the value of the 

visual analyzer capacity. It revealed a greater increase in 

the visual analyzer capacity in healthy athletes than in 

autistic individuals. This fact indicates an improvement in 

the perception of visual information in healthy athletes. The 

analysis of decision-making time in athletes of both groups 

showed a shorter time in healthy athletes. Thus, healthy 

athletes realize rapid perception and decision-making in 

relation to athletes with autism. This leads to the formation 

of new cognitive skills. In autism, athletes have a slow 

decision-making process and a decrease in the ability to 

form new cognitive skills. 

Traditionally, heart rate variability is used as an indicator 

of the state of the autonomic nervous system. The results 

showed that healthy athletes have a higher level of HF and 

a lower level of LF (Table 7). 

Table 7.  The variables of variability of heart rate test in healthy and 
autistic young athletes (median, lower and upper quartiles) 

Variables 
Young athletes 

Healthy (n=17) Autistic (n=10) 

LF, % 
39.35 

29.80; 60.80 

45.50* 

26.00; 48.00 

HF, % 
43.60 

31.70; 56.00 

38.00* 

29.004; 54.00 

LF/HF 
0.90 

0.48; 1.83 

1.34* 

0.43; 1.63 

Legend: * p =.05, indicates better performance for healthy young 
athletes in comparison to autism spectrum disorder patients 

This fact reflects the predominance of parasympathetic 

activation of the autonomic nervous system in healthy 

athletes. In contrast, autistic athletes have a higher level of 

sympathetic activation. A significant increase in the LF/HF 

ratio in autistic athletes indicates increased tension in 

autonomic regulation and is a sign of stress. 

4. Discussion

The study aims to add to the current discussion on the 

nature of autism and which interventions to suggest. Some 

authors believe that autism is associated with mental 

disorders [36], while others consider autism a behavioral 

syndrome [37, 38, 39]. 

In addition, authors believe that autism is accompanied 

by a triad of disorders: socialization disorders, disorders of 

verbal and nonverbal communication and violations of 

behavioral strategies [40, 41]. According to executive 
dysfunction theory, autism is accompanied with some 

strengths: islets of ability, obsessions with system and 

repetitive behavior [42]. 

In this paper we addressed how to improve behavior of 

children with autism spectrum disorder by making the 

claim that physical exercise, here judoka training is 

important to consider. This claim relies on findings 

showing positive changes with autism spectrum disorder in 

children by sport activity [43, 44, 45]. The effects of sport 

can have multiple effects such as communication and mood 

as well as abilities to develop cognitive skills due the sport 

activity in children with autism spectrum disorder [46, 

47]. In addition, studies showed improvements in quality 
of life among autistics through physical activity and 

sports [48]. 
Our hypothesis was that judo classes influence the 

development of special adaptation mechanisms that 

improve the psychophysiological state of children with 

autism spectrum disorder. 

According to our first test, we found better mental state 

in healthy judokas compared to children with autism 

spectrum disorder. Healthy athletes showed internal mental 

tension. For contrast, athletes with autism spectrum 

disorder showed mental anxiety. Previous research 
indicated that the absolute values of healthy individuals 
are higher than those of age-matched individuals with 
autism spectrum disorder in previous studies [49].

According to our second test we found a slowdown in 

visual response against the background of moderate 

emotional stress in autistic athletes. In contrast, healthy 

athletes show a quick visual response to non-verbal 

information. Analogical results were established in some 

authors [50, 51]. 

One of the interesting results showed an improvement in 

the quality of test performance (third and fourth tests) in 

autistic athletes. A similar result was obtained when 

autistics performed visual search [52]. Also the analogical 

result was revealed by some authors [53, 54]. Our results 

show an increase in the quality of decision-making of non-
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verbal information in autistic athletes. At the same time, 

healthy athletes show fast decision-making of non-verbal 

information. In fact, autistics make fewer mistakes when 

performing non-verbal tasks. 

The decision-making test (fifth test) correlates with the 

ability to perceive and process information as an indicator 

of cognitive development. The result was fast perception 

and decision-making in healthy athletes. Autistic athletes 

showed slow decision-making time. These results are 

consistent with some authors that autistic people may 

develop compensatory mechanisms that facilitate decision-

making by changing cognitive strategies [55, 56]. In our 

thinking, children with autism spectrum disorders develop 

special cognitive strategies that compensate for the 

slowdown in cognitive processes. As a result, there is a 

decrease in errors in non-verbal information tests in autistic 

judokas. 

A study of heart rate variability in athletes with 

different levels of mental health showed a higher 
parasympathetic activation of the autonomic nervous 

system in healthy athletes. A higher level of sympathetic 

activation was found in autistic athletes. This result is 

consistent with the data of some authors who found an 

increase in sympathetic tone in autistics due to altered 

behavioral responses [57, 58]. 

5. Conclusions

We assume that judo classes influence the formation of 

special adaptation mechanisms that improve the 

psychophysiological state of autistic children. As a result, 

autistic athletes showed optimization of mental state. This 

corresponded to the predominance of sympathetic 

activation of the autonomic nervous system in autistic 

athletes. At the same time, autistic athletes showed a 

slowdown in decision-making and improved processing of 

non-verbal information. 
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