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Abstract: 

There are reports about the relationship between testosterone levels and aggressiveness in animals and humans. The practice of martial 

arts requires high levels of pain tolerance, fear control and of course, enough aggressiveness to overcome psychological and biological 

stress. Therefore, the objective of the present study was to identify the relationship between basal testosterone levels and martial arts 

practice by comparing total serum testosterone values between male athletes and martial artists. In this cross-sectional study, the total 

testosterone between a control group of 15 male athletes and 15 male martial artists was compared. The participants had the following 

inclusion criteria: healthy men between 18 and 35 years old, not obese, with at least 1 year of continuous training, 3 to 5 sessions per 

week with a duration from 60 to 90 min at a moderate to high intensity, non smokers, alcohol free, and free from exogenous 

testosterone or testosterone precursors. Blood samples were recolected between 8:00 to 10:00 am and the laboratory results were 

obtained by chemiluminescence. The testosterone levels mean of the martial artist's group was 6.44 (±1.17) ng/mL and the athlete's 

control group had a mean of 6.09 (±1.32) ng/mL. Comparing values with the Student´s t-test showed no statistically significant 

difference, with a p value of 0.45. There is no significant difference of basal total testosterone levels between male martial artists and 

athletes, and it seems there is no direct relationship between testosterone levels and martial arts practice. Further investigation on the 

physiologic responses produced by the practice of combat sports is a growing necessity. 
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Resumen: 

Existen reportes sobre la relación entre los niveles de testosterona y la agresividad tanto en humanos como en animales. La práctica 

de artes marciales requiere de tolerancia al dolor, control del miedo y por supuesto, suficiente agresividad para superar el estrés 

psicológico y biológico. Por lo tanto, el objetivo del presente estudio fue el de identificar la relación entre los niveles basales de 

testosterona y la práctica de artes marciales, al comparar los valores de testosterona total sérica entre hombres deportistas y artistas 

marciales. En este estudio de corte transversal, se realizó la comparación de la testosterona total entre un grupo control de 15 hombres 

deportistas y 15 hombres artistas marciales. Los participantes cumplieron los siguientes criterios de inclusión: hombres sanos de 18 a 

35 años, sin obesidad, con 1 año mínimo de práctica deportiva o de artes marciales, entrenamiento de 3 a 5 veces a la semana y un 

promedio de 60 a 90 min por sesión a una intensidad media-alta, no fumadores ni alcohólicos, y libres de testosterona exógena o 

precursores de testosterona. Las muestras sanguíneas se obtuvieron de las 8:00 a las 10:00 am y los resultados de laboratorio se 

obtuvieron por quimioluminiscencia. La media del nivel de testosterona del grupo de artistas marciales fue de 6.44 (±1.17) ng/mL y 

la media del grupo control de deportistas fue de 6.09 (±1.32) ng/mL. Al comparar las medias con el examen de T-Student, no se 

encontró diferencia estadística significativa con un valor p= 0.45. No existen diferencias significativas entre los niveles basales de 

testosterona total sérica de hombres artistas marciales y deportistas, y al parecer no existe relación directa entre la práctica de artes 

marciales y los valores de testosterona. Futuras investigaciones sobre las respuestas fisiológicas producto de la práctica de artes 

marciales son una necesidad creciente. 
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Introduction  

 

Since ancestral times, diverse cultures have practiced martial 

arts as a defense and attack method. Currently we may see its 

evolution and competitive practice in combat sports. Nowadays 

people practice them seeking an increase in aerobic resistance 

and muscle power, fat loss, personal defense or to help 

correcting conduct problems.1-4 Combat sports may be 

catalogued in striking sports (Box, Karate, Tae Kwon Do, 

Kickboxing, Muay Thai), wrestling (Judo, Brazilian Jiu-Jitsu, 

Sumo, Greco Roman Wrestling) and hybrids (MMA, Krav 

Maga, Sambo).5,6 Martial arts and combat sports recreate a 

situation in which an individual should defeat another 

physically and mentally. Valid attacks are: striking, kicking, 

throw downs, joint locks and chokeholds. Fights are won by 

points (strikes or dominant positions over the opponent), 

submissions (rival abandons combat voluntarily) or judge 

decision (KO, injury or unconsciousness).7 Hand-to-hand 

combat requires high levels of pain tolerance, fear control and 

of course, enough aggressiveness to overcome psychological 

and biological stress. What inclines an athlete to combat sports? 

Is there a physiological tractor that influences someone to 

practice martial arts? A determinant factor could be 

aggressiveness and testosterone levels.5-10 

There is a proportional relationship between aggressiveness and 

testosterone levels in different species, and obviously, humans 

are no exception.8 Testosterone is an androgenic sexual 

hormone that has different organic effects: increase in muscle 

mass and bone density, lipid regulation, secondary sex 

characteristics development, sex drive increase, and diverse 

cognitive and emotive functions of the brain.9,10 Aggressiveness 

is generated by emotional impulses from the amygdala and 

hypothalamus. Afterwards, that information is processed, 

selected and suppressed by the prefrontal cortex. Testosterone 

activates the amygdala creating emotions that may be resistant 

to prefrontal cortex control. On the other hand, serotonin and 

cortisol stimulates cortical control of aggressive emotions, 

antagonizing the testosterone effect.11 It is imperative to study 

aggression in sports, primarily in those cases where physical 

contact or combat is involved, as aggressive conducts are 

frequently experienced and reproduced.12,13 Anger is energy 

done that an athlete uses with the objective of winning a tactical 

advantage over his adversary.14 This way, a competitor should 

use anger emotion to lead more energy towards his executions 

with the purpose of achieving his sports goal. It has been proven 

that martial artists believe that sport success is bound to a higher 

aggressiveness level.15,16 Studies conducted with monozygotic 

twins17 and randomized clinical trials18 have proven that 

supraphysiologic doses of testosterone increases aggressiveness 

and cognitive impairment. In some sports, like martial arts, 

higher testosterone levels would be desirable due to the 

importance of aggressiveness and physical contact. It has been 

reported a direct relationship between physiologic testosterone 

levels and the number of attacks made by Judo practitioners19, 

also a higher pre-competition testosterone value has been 

related to less fatigue and a vigorous mental state.20,21 High 

testosterone levels have been reported in several sports, but this 

has been related to exogenous administration of this hormone, 

seeking an increment in muscle mass, strength and 

endurance.22,23 It is important to mention that supraphysiologic 

values are banned by athletic committees and represent a health 

hazard24,25. 

Previous comparative studies of basal serum testosterone levels 

between sedentary men and athletes show no significant 

differences.26-28 Nevertheless, no studies have compared martial 

artists and athletes up to date. Therefore, the objective of this 

research was to compare basal serum testosterone levels 

between male athletes and martial artists with the final purpose 

of identifying any relationship between physiologic 

testosterone levels and combat sports practice. A higher, but 

physiological normal level, in the martial artists group will be 

necessary to confirm this hypothesis. A secondary objective 

was to observe how a mixed modality and moderate-high 

intensity exercise affects basal serum testosterone levels in 

healthy men.  

 

Materials and Methods 

 

This cross-sectional study was performed in the Sports 

Rehabilitation and Kinesiology Department. Ignition Salud 

Integral. San Luis Potosí, San Luis Potosí. México. Two groups 

were selected, each one included 15 male participants. A control 

group of athletes (Rugby n=7, Soccer n=2 and Weight Lifting 

n=6) and a martial artists group (Brazilian Jiu-jitsu n=10 and 

Mixed Martial Arts n=5). Both groups complied with the 

following characteristics: healthy men between 18 and 35 years 

old, not obese, with at least 1 year of continuous training, 3 to 5 

training sessions per week with a duration from 60 to 90 

minutes of moderate to high intensity, nonsmokers, alcohol 

free, and free from exogenous testosterone or testosterone 

precursors. Obesity was defined as a body mass index ≥30 

kg/m2, BMI= weight in kilograms divided by the square of the 

height in meters.29 Total serum testosterone determination was 

elected as it is has the most sensitivity, specificity and 

reproducibility within the current testosterone measurement 

techniques.30,31 Participants avoided sexual intercourse, long 

trips, exercising, drinking alcohol or smoking 24 hours before 

blood-sample taking, to prevent hormone alterations.32 Blood 

samples were obtained between 8:00 am to 10:00 am according 

with the highest concentrations of this hormone in the blood. 

No special preparatory methods including fasting was needed. 

The normal reference range was taken from the American 

Society of Endocrinology which is from 3.00 to 8.66 ng/mL.33  

2.1 Total Serum Testosterone Measurement  

The serum testosterone results were obtained by 

chemiluminescence and expressed in ng/ml. 

2.2 Statistical Analysis 

SPSS software was used for statistical analysis. Shapiro-Wilk 

test evaluated normal distribution of data. Student’s t-test for 

two independent means was used with a significance level of 

p<0.05.  

 

Results 

 

A total of 30 participants finalized the study. All basal serum 

testosterone data had a normal distribution according to 

Shapiro-Wilk Test. The athlete’s group testosterone level mean 

was 6.09 (±1.32) ng/mL and the martial artists mean was 6.44 

(±1.17) ng/mL. The body mass index mean in the control group 

was of 24.6 (±0.7) kg/m2 and in the martial artist’s group of 24.3 

(±1.3) kg/m2. Table 1 shows the basal serum testosterone levels 

and the age of the participants of both groups. By comparing the 

basal serum testosterone values between both groups with the 

Student´s t-test, it showed no significant statistical difference, 

rejecting the alternative hypothesis with a p value of 0.45 
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(Figure 1). When analyzing all 30 participants as only one group 

(n=30), the total serum testosterone mean was of 6.26 (±1.24) 

ng/mL and the age mean of 25.3 (±4.7) years old.  

 

 

Discussion 

 

In this study, the martial artists group obtained higher 

testosterone levels (6.44 ng/mL versus 6.09 ng/mL) than the 

control group, nevertheless this difference was not statistically 

significant (P>0.05). Certainly, the sample size was the main 

methodological limitation, considering that ideally a bigger size 

group would have been better. However, the majority of studies 

related to the subject have used similar samples. Both groups 

had testosterone levels inside physiological parameters. The 

body mass index has been related to testosterone levels. In this 

sense, several studies have described that the serum total 

testosterone level is inversely proportional to obesity 34-36, due 

to insulin resistance-associated reductions in sex hormone 

binding globulin37. To avoid this, all participants had a BMI 

below 30 kg/m2. 

An important factor to consider is the participants’ age (from 18 

to 35 years old) because testosterone values may decrease after 

that.38-40 In the present study, both groups had a normal 

distribution and the age means were not significantly different 

(p>0.05). 

Another fundamental variable is the effect of exercising on 

basal serum testosterone values. In general, it is accepted that a 

moderate intensity exercise either of resistance or strength 

training, increases serum testosterone levels in the post-training 

period.41-45 However, high intensity and long-lasting exercise 

may decrease testosterone plasmatic concentrations below 

resting values. Although, it seems to exist an intensity and 

duration threshold from which testosterone production 

declines.46-48 The participants had similar training 

characteristics: Mixed modality training (endurance and 

strength), 3 to 5 sessions per week, 60-90 min per session and 

moderate-high intensity. 

Martial arts demand both physical capacities, with a VO2max 

from 42 to 52 mL/kg/min and a high muscle power and strength 

component49, because in combat, many decisive actions are 

sudden and explosive.50,51 Studies show a direct relationship 

between sport success and anaerobic capacity in combat 

sports.52 

When analyzing all 30 participants involved (n=30) the total 

serum testosterone levels mean was of 6.26 (±1.24) ng/mL. It is 

inferred that a mix modality and moderate-high intensity 

training does not decrease basal serum testosterone levels in 

healthy men.  

The lack of significant differences of testosterone levels 

between the two groups indicates that the relation among 

martial arts or combat sports practice and aggressiveness is not 

bound to basal testosterone levels. In addition, testosterone 

secretion triggered by external aggressive stimuli seems 

dependent to social, cultural, and educational factors.53 It has 

been observed that a hostile environment that causes constant 

aggressive attitudes eventually leads to different patterns of 

aggressiveness and hormonal production in the presence of this 

stimulus.54 

The “Challenge” hypothesis proposes that due to the high 

metabolic cost, organisms should seek a balance between 

production and demand of testosterone regarding the needs 

imposed by the environment.55 It has been suggested that 

aggressiveness related to testosterone production is mainly 

because of a social status challenge56 and reproductive 

opportunities57, not when it is a defense reaction. Further 

investigation is needed, but a hypothesis would be that constant 

practice of martial arts or combat sports modulate hormonal 

secretion and its physiological and behavioral responses. It is 

possible that due to training and constant exposure to physical 

aggression inside a controlled environment, the martial artist 

can generate physiological adaptations to handle better physical 

and mental stress, thus it is of great importance to obtain a 

strategic advantage and defeat an opponent. This will explain 

why martial arts have been recommended to deal with 

discipline, impulse control, and abuse problems.59 

 

Conclusions 

 

There are no significant differences between basal serum 

testosterone levels of martial artists and athletes, so there is no 

direct relationship between martial arts practice and 

testosterone values. Mix modality training (aerobic and 

anaerobic) with moderate-high intensity and volume does not 

decrease basal testosterone levels in healthy men. This 

conclusion is useful for physicians, trainers and patients for the 

following reasons: a. The practice of martial arts is not the cause 

of high testosterone levels in athletes; b. Recommending martial 

arts practice as adjunctive treatment of hypogonadism, it will 

not be better than practicing other sports; and c. Inclination 

towards combat sports is a cognitive decision, not a hormonal 

response. This supports the idea that aggressive behavior should 

be approached from a behavioral, not only biological 

perspective. 
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Table 1. Total testosterone values and age. 

Martial Artists Athletes 

Age Testosterone Age Testosterone 

35 

24 

26 

25 

19 

23 

25 

25 

26 

21 

22 

35 

34 

35 

28 

6.17 

8.38 

5.25 

6.91 

5.62 

7.34 

5.94 

5.71 

4.07 

7.62 

7.49 

5.42 

6.39 

7.97 

6.28 

18 

23 

27 

26 

26 

25 

25 

29 

26 

20 

27 

25 

18 

23 

18 

5.98 

8.32 

6.32 

7.00 

6.42 

4.01 

6.1 

6.92 

6.24 

7.81 

3.83 

6.62 

6.25 

3.90 

5.65 

26.8(±5.3) 

years 

6.44(±1.17) 

ng/mL 

23.7(±3.6) 

years 

6.09(±1.32) 

ng/mL 

 

 

 

 
 

Figure 1. Basal serum testosterone level in martial artists and 

athletes.  

 

 


