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ABSTRACT

This article presents a comparative analysis of the morphofunctional status parameters of highly skilled Sanda 
practitioners from Russia and China. Based on their martial arts school affiliation, Sanda practitioners divided 
into two comparison groups: 

1. Group 1—combatants from Russia and 

2. Group 2—combatants from China. 

It has been established, that Russian martial artists possess highly developed aerobic endurance, which, coupled 
with their high level of psychomotor performance and motor precision in response to biologically significant 
and moving stimuli, determines their success in the international arena. The physiological characteristics that 
determine the success of Chinese Sanda fighters on the international stage include a highly developed ability to 
develop differentiated inhibition when performing tactical tasks, and high precision muscle effort, which, com-
bined with powerful development of the lower extremity muscles, allows for highly effective strikes to the head, 
body, and thigh of an opponent using leg techniques.
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Introduction
Martial arts and Sanda are extremely popular among various seg-

ments of the population in many countries, but especially in South-
east Asia, Russia, and the United States [1]. In modern sports physiol-
ogy, the study of the characteristics of the morphofunctional state of 
martial artists of various ethnic groups is one of the most important 
areas, which allows us to determine early objective predictors of ath-
letes’ competitive success, identify effective criteria for sports selec-
tion, and improve the technical and tactical preparedness and stress 
resistance of athletes [2,3]. In this regard, of particular importance in 
the development of the research direction we present is the study of 
a comparative analysis of a set of physiological parameters of highly 
qualified martial artists practicing Sanda, belonging to various world 

schools practicing and developing Sanda, which has not yet received 
sufficient scientific substantiation [4,5].

Methods and Study Design
Forty-one highly skilled martial artists from Russia and China par-

ticipated in the physiological experiment. All athletes actively com-
pete in Russian and Chinese, European, and World Championships, 
where they demonstrate high athletic results. Comparison groups 
were formed based on ethnicity and geographic location:

Group 1 (gr1) – (n=26) – highly skilled martial artists from the 
Russian Federation – ethnically Russian; highly skilled athletes: 
Masters of Sports (MS) – 16% (4 individuals); Candidate Masters of 
Sports (CMS) – 72% (18 individuals); 12% (3 individuals) – 1 adult 
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sports category. Group 1 – average age: 19.44±2.11; average mar-
tial arts training experience: 11.10±0.92; average training volume: 
15.75±2.26 (hours per week). Athletes from gr1 belonged to the fol-
lowing types of martial arts: 

1.	 Sambo - 26.92% (9 people); 

2.	 Judo -11.54% (3 people); 

3.	 Freestyle wrestling - 15.38% (4 people); 

4.	 Greco-Roman wrestling -15.38% (4 people); 

5.	 Kyukushinkai - 3.84% (1person); 

6.	 Jiujitsu - kyukushinkai - 3.84% (1 person); 

7.	 MMA - 23.07% (6 people). 

The second comparison group (gr2) (n=15) consisted of high-
class martial artists from China, who had been practicing Sanda for 
a long time; ethnically belonging to the Mongoloid race, the average 
age was: 20.13±1.87 years; training experience: 10.99±1.91 years; 
volume of the training load (hours per week): 17.53 ± 8.47 hours. All 
fighters from China were practicing Sanda and noted high competitive 
results. The assessment of the sports qualifications of Sanda fighters 
in the China assessed according to the following system: 

1.	 Athletes of the third level; 

2.	 Athletes of the second level; 

3.	 Athletes of the first class; 

4.	 National master; 

5.	 International master. 

The study involved second-level athletes - 60% (9 people) and 
first-class athletes - 40% (6 people).

Inclusion Criteria for the Survey Group

1.	 High level of athletic skill – martial artist ranks correspond-
ing to adult sports rank 1 or higher;

2.	 Successful participation in prestigious competitions;

3.	 No history of acute respiratory viral infections, influenza, or 
COVID-19 (19, 20, 21) at the time of the survey;

4.	 Experience: more than 10 years of martial arts training;

5.	 Low level of motivation for the survey.

Exclusion Criteria for the Survey Group

1.	 Athletic skill level below adult sports rank 1;

2.	 No prize money from participation in prestigious competi-
tions;

3.	 History of acute respiratory viral infections, influenza, or 

COVID-19 (19, 20, 21) at the time of the survey;

4.	 Experience: less than 10 years of martial arts training.

Conflict of Interest – Absence of Conflict of Interest

The Following Methods Used in the Study:

1.	 Sociological methods: questionnaires, interviews;

2.	 Anthropometric methods: body length and weight, body cir-
cumference measurements: chest circumference at rest, during 
inhalation and exhalation; head, waist, upper arm, forearm, thigh, 
and lower leg circumferences.

3.	 Psychophysiological testing conducted using “The Research-
er of human spatio-temporal properties” 2.1 computer program 
(Koryagina Yu.V., Nopin S.V. (2001-2003)). Athletes completed 
tests assessing reflex responses to biologically significant stimuli: 
light, sound, moving object, choice reaction time (ms), and indi-
vidual minute time (s).

4.	 The psychomotor performance of martial artists assessed 
using the test “Human mental performance” - “URA” computer-
ized Mental Performance test (V.V. Sonkin, V.D. Sonkin, V.P. Zaitse-
va (2009)), with increasing cognitive load and varying informa-
tion delivery speeds. The tests conducted in three difficulty levels.

5.	 Wrist and deadlift dynamometry (DMER-120 wrist dyna-
mometer and DS-500 RF deadlift dynamometer);

6.	 Cooper test (12-minute smooth run under standardized 
track and field arena conditions); VO2 max = (D12 - 504.9)/44.73, 
where D12 is the distance in meters covered during the 12-min-
ute test. The results of own research According to sociological 
research (questionnaires, interviews), all athletes from the Rus-
sian Federation (gr1) actively participated in competitions and 
noted high sporting achievements: 1st place at the World Cham-
pionship - 1 person (3.84%), European Champions - 1 person 
(3.84%); champions and prize winners of the Russian Sambo 
Championships - 5 people (19.23%); champions and prize win-
ners of All-Russian competitions - 5 people (19.23%); champions 
and prize winners of the city of Moscow and the Moscow region - 
46.15% winners and prize winners of the championships of Yaku-
tia, the Far East and Dagestan - 7.69% (2 people). Among martial 
artists from the China (gr2), prize winners and champions of the 
the China championships -	 53.33% (8 people) of athletes 
took part in physiological testing; Champions of Henan, Hainan, 
and Jiangxi Provinces in China – 33.33% (5 people); champions 
of the Sanda Youth Games in China – 13.33% (2 people). Athletes 
– martial artists from the Russian Federation report a history of 
musculoskeletal and central nervous system injuries in 76.47% 
(20 people), sustained as a result of falls on the mat and during 
attacking and counterattacking techniques. No sports injuries re-
ported in 15.38% (4 people).
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Among martial artists from the Russian Federation, 58.82% (15 
people), three (11.53%), reported combined musculoskeletal and 
central nervous system injuries, including multiple concussions and 
various limb fractures. It noted that 52.93% of martial artists (13 in-
dividuals) with musculoskeletal and central nervous system (CNS) 
injuries reported concomitant injuries to the oral mucosa, lips, and 
cheeks at the time of injury in 100% of cases. Chinese martial artists 
reported only minor injuries in their medical history. Twenty percent 
of athletes (3 individuals) reported shoulder sprains. No CNS injuries 
or combined CNS and CNS injuries observed in Chinese athletes. A 
comparative analysis of the morphofunctional parameters of Russian 

martial artists and Chinese Sanda wrestlers presented in Table 1. As 
can be seen from Table 1, no significant differences observed between 
the comparison groups in the parameters age, body length (cm), and 
body weight (kg); therefore, the groups can be compared during the 
comparative analysis. The chest circumference values at rest, during 
inhalation, and during exhalation are higher in athletes from China 
(p<0.02). However, it should be noted that the chest excursion (CE) 
(chest circumference during inhalation (cm) - chest circumference 
during exhalation (cm)) is higher in Russian martial artists than in 
Chinese athletes.

Table 1: Anthropometric indicators of martial artists from the Russian Federation and Sanda fighters from the PRC.

Parameter
gr1 (n=26) gr2 (n=15)

P - level
M St.dev M St.dev

Age (years) 19,38 3,11 21,13 2,77 0,17

Body length (cm) 177,14 11,32 181,00 6,67 0,32

Body weight (kg) 75,43 16,61 76,20 11,78 0,90

Chest circumference, resting (cm) 96,8 10,5 98,93 10,85 0,04*

Chest circumference, inhalation (cm) 102,71 5,5 103,47 10,33 0,02*

Chest circumference, exhalation (cm) 94,91 8,9 97,60 10,64 0,03*

Chest excursion (cm) 7,81 2,1 5,87 1,01 0,02*

Head Circumference (cm) 55,2 4,2 58,73 2,46 0,05*

Waist circumference (cm) 63,63 10,23 80,00 9,55 0,04*

Shoulder circumference (cm) 45,79 13,00 35,67 7,52 0,05*

Forearm circumference (cm) 28,81 3,77 30,00 4,28 0,03*

Hip circumference (cm) 44,36 9,98 58,47 5,72 0,01*

Circumference of the shin (cm) 35,60 8,39 39,27 2,91 0,01*

Note: *Statistically significant differences.

In gr1, the CE value was 7.81 ±2.10 cm; in Chinese Sanda fighters 
in gr2, it was 5.87 ± 0.31 cm (p<0.05). In both comparison groups, the 
EGC indicator is average (standards: <4 cm - low; 5-9 cm - average; 10 
and > - high), while in Russian athletes it is closer to high values. Char-
acterizing body circumference measurements, it is worth noting that 
the shoulder circumference measurements are significantly larger in 
Russian athletes (p < 0.05), while the forearm, waist, thigh, and shin 
circumference measurements are larger in athletes the from China. 
We established a high degree of reliable differences when comparing 
the values of the thigh and shin circumferences (p < 0.01). Thus, the 
analysis of the results of comparing the anthropometric indicators of 
martial artists from the Russian Federation and the from China re-
vealed the prevalence of shoulder muscle development in athletes 
from the Russian Federation, which enables them to effectively per-
form grabs, strikes, and throws performed with the participation of 
the upper limb muscles. Such strikes are especially valuable in Sanda 
and assessed by the referee as 2 points. Compared to their Russian 

counterparts, Chinese athletes have stronger thigh and calf muscles, 
which allows them to more effectively deliver kicks to the head and 
body, as well as kicks to the opponent’s thigh using kicking tech-
niques. Referee can be assessed this advantage over Russian athletes 
by the with 1 to 2 points.

An analysis of the psychomotor performance of Russian martial 
artists and Chinese Sanda fighters was conducted based on the ath-
letes’ psychophysiological tests performed using a computer program 
developed by Yu. V. Koryagina and S. V. Nopin (2001-2003). The re-
sults of the tests, reflecting the martial artists’ ability to navigate in 
space and time, presented in Table 2. Russian martial artists exhibit 
a more responsive response to biologically significant stimuli: light 
and sound, compared to g2 athletes (Table 2). A high level of reliable 
differences (p<0.007) was found in the Sound Reaction Test. Chinese 
Sanda wrestlers exhibit a higher number of leading and lagging errors 
in the RDO test (ms), which may negatively impact their motor pre-
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cision when striking an opponent and executing movements during 
fights. Our data on the performance of martial artists in the RDO test 
are consistent with the data obtained in a study conducted on Russian 
martial artists by Professor A.N. Bleer, Doctor of Pedagogical Sciences, 
and Master of Sports in Freestyle Wrestling, and Professor V.V. Shey-
an, Doctor of Pedagogical Sciences (2009). The ability to differentiate 

inhibition, determined by the results of the Choice Reaction Time test 
(in ms), is better in Chinese Sanda wrestlers. The “Individual Minute” 
test is particularly informative in identifying intergroup differences. 
Athletes from the Russian Federation (gr1) demonstrated near-per-
fect accuracy in time estimation (g1-g2 at p<0.0001), indicating a 
high level of fitness. 

Table 2: Psychophysiological indicators of martial artists from the Russian Federation and China.

Parameter

gr1 (n=26) gr2 (n=15)

P - levelM St.dev M St.dev

Reaction to light (ms) 221,74 12,69 237,68 18,90 0,02*

Response to sound (ms) 243,57 11,07 278,63 21,36 0,007*

Reaction to a moving object (number of leading reactions) (ms) 0,71 1,60 0,85 0,52 0,05*

Reaction to a moving object (number of delayed reactions) (ms) 0,29 1,38 1,24 0,46 0,008*

Response to a moving object (average value) (ms) 8,34 1,58 10,94 1,85 0,1

Choice reaction (number of erroneous reactions) 0,00 0,00 0,13 0,35 0,3

Choice reaction - average (ms) 326,17 13,19 297,26 17,10 0,01*

Individual minute (s) 60518,71 707,94 62846,88 937,72 0,0001*
Note: *Statistically significant differences.

Russian combat athletes report high speed in completing tasks on 
the Mental Performance Test with the highest cognitive load, noting 
a high degree of reliability in differences (gr1-gr2 at p<0.01). The av-
erage speed for completing the Mental Performance Test in Gr1 was 
950.00±191.49 (ms); the average speed for completing the Mental 
Performance Test in Gr2 was 1125.00±103.51 (ms). The Simple Vi-
sual-Motor Response test is the most informative test for identifying 
differences between comparison groups. The results of the Simple 
Visual-Motor Response test for combat athletes from Russia and Chi-
na presented in Table 3. The data presented in Table 4 confirm the 
rapid fatigue response of martial artists from the People’s Republic 

of China during psychophysiological testing involving a series of stim-
uli. Significant differences identified on the 1st, 2nd, and 3rd attempts 
with the highest reliability (gr1 – gr2, at p < 0.0001). However, martial 
artists from the Russian Federation were more resistant to fatigue in 
the SVMR test, as demonstrated by the results of the final attempts. 
Aerobic endurance indicators for athletes from the Russian Federa-
tion and Sanda fighters from the People’s Republic of China obtained 
using the Kenneth Cooper test. The results of the Kenneth Cooper test 
performed by martial artists from the Russian Federation and the 
People’s Republic of China presented in Table 4.

Table 3: Results of the “Simple visual-motor reaction” test of martial artists from the Russian Federation and China.

Parameter

gr1 (n=26) gr2 (n=15)
P - level

M St.dev M St.dev

SVMR, attempt 1, ms 312,75 21,87 230,13 8,89 0,0001*

SVMR, attempt 2, ms 296,50 21,32 235,13 10,29 0,0001*

SVMR, attempt 3, ms 282,00 5,83 240,75 9,72 0,0001*

SVMR, attempt 4, ms 266,75 14,84 257,00 21,48 0,44

SVMR, attempt 5, ms 290,75 28,39 272,00 26,80 0,29

SVMR, attempt 6, ms 293,50 15,72 280,00 28,64 0,41

SVMR, attempt 7, ms 290,75 13,96 285,75 25,61 0,73

SVMR, attempt 8, ms 296,25 14,38 295,00 22,66 0,92

SVMR, attempt 9, ms 284,00 17,67 293,50 28,43 0,05*

SVMR, attempt 10, ms 280,00 10,98 291,88 15,11 0,05*

Note: *Statistically significant differences.
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Table 4: Results of the K. Cooper test performed by martial artists from the Russian Federation and China.

Parameter
gr1 (n=26) gr2 (n=15)

P - level
M St.dev M St.dev

Distance in the Cooper test (m) 4200,01 380,01 3070,01 270,19 0,05*

Maximum oxygen consumption (l/min) 4,18 0,56 3,42 1,54 0,34

relative indicator Maximum oxygen consumption (l/min/kg) 58,18 8,43 51,61 2,21 0,05*

Note: *Statistically significant differences.

Conclusion
Modern martial artists, actively competing in the international 

arena, experience intense and extreme physical exertion on a daily 
basis. Athletes are forced to compete in highly competitive environ-
ments, which stimulates scientific research to identify new, effective 
criteria for athletic selection based on a set of data characterizing the 
athlete’s morphofunctional state [6,7]. As leading Russian coaches 
note: “...when achieving record-breaking athletic results, a tendency 
toward improving the athlete’s technical and tactical capabilities is 
noted based on the athlete’s achievement of high functional capabili-
ties.” Therefore, studying the characteristics of the morphofunctional 
state of martial artists is one of the most important areas in modern 
sports physiology, as it allows for the identification of early objective 
predictors of athletes’ competitive success, the identification of effec-
tive criteria for athletic selection, and the enhancement of athletes’ 
technical and tactical preparedness and stress resistance [2,4,5,7]. 
Our study conducted a comparative analysis of the differences in 
morphofunctional parameters in elite martial artists practicing San-
da at leading global schools – Russia and China. Compared to their 
Chinese counterparts, Russian athletes demonstrated superior upper 
limb muscle development, enabling them to effectively execute grabs, 
strikes, and throws involving the upper limb muscles. These strikes 
are particularly valuable in Sanda and awarded 2 points by the referee 
[8].

Chinese Sanda fighters have well-developed thigh and calf mus-
cles, enabling them to more effectively deliver kicks to the head and 
torso, as well as kicks to the opponent’s thigh using leg technique, thus 
demonstrating advantages over their Russian counterparts. When 
assessing the differences in psychomotor performance between Rus-
sian and Chinese combat athletes, it is important to note the advan-
tages of Russian combat athletes in assessing time perception and re-
sponse to biologically significant stimuli, their ability to resist fatigue 
when solving increasingly complex cognitive tasks in the third stage 
of the “URA” test, and their high speed of completion, which is also 
confirmed by the results of the serial stimulus test. The psychomo-
tor performance advantages of Chinese combat athletes over Russian 
athletes include their rapid adaptation to psychophysiological tests 
involving serial stimuli and high precision of differentiated inhibition 
in the “Choice Reaction” test (ms). Russian combat athletes possess 

highly developed aerobic endurance, which, combined with their high 
level of psychomotor performance and motor precision in respons-
es to biologically significant and moving stimuli, largely determines 
their success on the international stage. Physiological characteristics 
that determine the success of Chinese Sanda fighters on the interna-
tional stage include a highly developed ability to develop differentiat-
ed inhibition when performing tactical tasks.

This ensures high precision of muscular effort and, combined 
with powerful lower extremity muscle development, allows them 
to deliver highly effective strikes to the head, torso, and thigh using 
leg techniques. Thus, our study demonstrates that success in combat 
sports at prestigious competitions requires high technical and tactical 
mastery, which is impossible without athletes achieving a high level of 
functional capabilities. In this regard, assessing the morphofunction-
al state of highly skilled combat athletes from various international 
martial arts schools is one of the most important promising areas for 
the development of modern sports physiology, as it allows us to iden-
tify early predictors of competitive success and the advantages and 
disadvantages of developing combat athletes’ functional fitness.
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