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Abstract

The article presents the results of a study on the inversion of sex somatotypes obtained from female athletes adolescents engaged 
in four types of martial arts. 56 women participated in the research. It was found that in female athletes of adolescents engaged in 
single combat, in the values of the index of sexual dimorphism and in sexual somatotypes, the andromorphic and mesomorphic sex-
ual somatotypes prevalent in 39 (69.64%) prevail. Ginekomorphic sexual somatotype is defined in 17 (30.36%) adolescents female 
athletes. In all four groups, 30 (53.57%) young athletes have high enough values of mesomorphic sexual somatotype indicators as 
markers of somatic adaptive processes. The results obtained from the study suggest that the occurring somatic processes are adap-
tive changes in the body of young female athletes, under the influence of intense physical and psycho-emotional stresses on them.
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Introduction

Today, it has become common for women of all ages to engage 
in physical culture and sports en masse. It has already become 
commonplace for women to actively participate in sports that 
were previously considered to be primarily male [6,7,16]. Young 
women’s “mastering” of various martial arts, such as freestyle 
and Greco-Roman wrestling, taekwondo, kickboxing, and pankra-
tion, are no exception to this process [8,9,13,16]. When selecting 
for these sports, many coaches focus on selecting athletes with 
the characteristics of sportswomen “masculine candidates”, with 
strength, endurance, reaction speed, coordination and a number 
of other physical and mental indicators related to male character-
istics [1,5,10].

During training and competitions, with their intense physi-
cal and psycho-emotional stress, with an early start to practicing 
these sports (before the onset of menarche and the establishment 

of the ovarian-menstrual cycle), a sufficiently large number of fe-
male athletes in puberty and adolescence develop non-feminine 
sexual somatotypes (mesomorphic and andromorphic), often com-
bined with negative changes in the dynamics of the ovarian-men-
strual cycle (OMC), changes in the timing of puberty, late menarche, 
the formation and stabilization of hypomenstrual syndrome, with 
its characteristic phenomena of oligo-opso, hypomenorrhea, algo-
dysmenorrhea, premenstrual syndrome, and in some cases the for-
mation of secondary amenorrhea [1-3,6,13,14]. 

The following authors and researchers study the issues of 
sports selection, adaptive changes, development and formation of 
sexual somatotypes and manifestations of sexual dimorphism and 
masculinization in modern women’s sports: M.A. Vershinin, S.V. 
Vandyshev, 2013; D.A. Zaitsev, Yu.P. Ivonina, 2013; A.V. Kolyada, 
2013; L.A. Lopatina, N.P. Serezhenko, Zh.A. Anokhina, 2013; E.A. 
Oleinik, A.A. Dyusenova, 2013; V.B. Mandrikov, E.V. Zubareva, E.S. 
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Rudaskova., et al. 2014; N.D. Nenenko, O.A. Abramova, N.V. Chernit-
syna, R.V. Kuchin, 2014; E.F. Kochetkova, O.N. Oparina, 2014; V.B. 
Mandrikov, R.P. Samusev, E.V. Zubareva., et al. 2015; M.G. Tkachuk, 
A.A. Dyusenova, 2015; K.A. Bugaevsky, 2014-2024. The problem of 
gender, changes in a number of psychological indicators (aggres-
sion, anxiety, hostility, etc.) is studied by such researchers in sports 
psychology as O.G. Lopukhova, 2013; E.A. Tarasevich, 2016, K.A. 
Bugaevsky, 2017-2024.

The issues of adaptation to training and competition loads, loss 
of fat mass, restructuring of the endocrine system and metabolism, 
changes in the process of neuro-humoral regulation of processes 
in the body of young female athletes, ultimately lead to the forma-
tion of new sexual somatotypes for female athletes [4,7,9,14]. Of-
ten, this process, in parallel, occurs at the psychological level, with 
the formation of gender changes in the personality type in female 
athletes [8,12,15]. We found practically no research papers devot-
ed to the study of the issues of the formation of changes in sexual 
somatotypes in young female athletes involved in many modern 
types of martial arts. Conducting a comparative analysis of the ob-
tained results of changes in the indices of sexual dimorphism ac-
cording to the classification of J. Tanner and W. Marshall will help 
both specialists in the field of morphology, sports medicine, and 
coaches and the female athletes themselves to better understand 
the mechanism of adaptive processes occurring during intense 
physical activity in the body of young athletes engaged in various 
types of martial arts.

In this paper, we would like to focus on the examination of the 
processes of adaptive changes in sexual somatotypes, according to 
the values   of the sexual dimorphism index, in adolescent female 
athletes involved in such types of martial arts as: freestyle wres-
tling, taekwondo, kickboxing, pankration.

Aim of Study 

The aim of the article is to present an analysis of the results of 
the conducted study, according to the obtained anatomical and an-
thropometric values, the values   of the sexual dimorphism index in 
adolescent female athletes representing four types of martial arts.

Hypothesis of the study 

In the process of preparing and conducting this study, its author 
came up with a working hypothesis, the essence of which was as 

follows: with regular, intensive training in this type of sport, with 
intensive and long-term, permanent physical and psycho-emotion-
al loads, young athletes experience various, individual, adaptive 
changes, often combined, both anatomical-anthropometric and 
morphofunctional.

Research objectives 
•	 To identify and analyze the possible, existing, individual, both 

anatomical-anthropometric and morphofunctional changes 
in female sportsmens of adolescence in a number of weight 
categories. 

•	 For this: 2. To conduct individual anthropometry and pelvi-
ometry of female athletes in their weight categories. 

•	 Based on the data obtained, to determine the existing ana-
tomical-anthropological and morphofunctional changes in 
their sexual somatotypes and weight categories. 

•	 To analyze the obtained values   and establish the relationship 
between the existing adaptive changes and inversions in the 
somatotypes of adolescent/young female sportsmens. 

•	 To try to establish the relationship between the identified 
anatomical-anthropological and morphofunctional changes 
and inversions of sexual somatotypes, with intense physical 
and psycho-emotional stress associated with the training and 
competition process, in the studied group of female sports-
mens of adolescent/young age. 

Material and Methods 

This study was conducted at a number of sports clubs and 
sports sections in Ukraine that train female athletes of different age 
groups and weight categories in the martial art. The study involved 
female adolescent athletes (n = 109) who were actively involved 
in this sport. To achieve the goal of the study, we used anthropo-
metric methods such as determining the shoulder width (SW) and 
the pelvic width (PW), which are necessary to determine such a 
morphological index value as the sexual dimorphism index (SDI) 
according to J. Tanner. According to the obtained index values, so-
matotyping was carried out in female athletes, based on the crite-
ria corresponding to the classification of J. Tanner and W. Marshall 
(Martirosov, Rudnev and Nikolaev, (2010). The values   of the index 
of sexual dimorphism (SDI) are calculated according to their, the 
author’s formula: 3 x biacromial sizes, or the width of the shoul-
ders, minus the pelvic-crest size (d. cristarum), or the width of the 
pelvis.
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We used as a basis the index values   proposed by these research-
ers for women, namely: gynecomorphic sexual somatotype - less 
than 73.1; mesomorphic sexual somatotype - 73.1-82.1) and an-
dromorphic sexual somatotype - more than 82.1 (Martirosov, 
Rudnev and Nikolaev, (2010). Mesomorphic and andromorphic 
sexual somatotypes are inversions, or pathological shifts, not 
characteristic of the basic gynecomorphic sexual somatotype 
[12]. We also assessed the state of a number of pelviometry data: 
determination of three transverse – d. spinarum, d. cristarum, d. 
trochanterica and 2 longitudinal (c. externs and c. vera – external 
dimensions of the bony pelvis of female athletes, in all three weight 
groups of judokas. In addition, the indicators of such morphofunc-
tional index values   were determined as the sexual dimorphism in-
dex (SDI), according to the method of J. Tanner and W. Marshall, as 
modified by E.P. Sharaikina (2005) [3-22]. 

Abbreviation
•	 SW - Shoulder width;
•	 PW - Pelvic width;
•	 SDI - Index of sexual dimorphism, according to the method 

of J. Tanner and W. Marshall, as modified by E.P. Sharaikina;
•	 MS - Master of Sports;
•	 CMS - Candidate Master of Sports.

Name of the indicator Andromorphic sexual 
somatotype

Mesomorphic sexual 
somatotype

Gynecomorphic sexual 
somatotype

Sportswomen - kickboxing (n = 14) 3 sportswomen - kickboxing 
(21,43%)

9 sportswomen - kickbox-
ing (64,28%)

2 sportswomen - kickbox-
ing (4,29%)

Table 1: Sexual somatotypes in female kickboxers.

This study was conducted at a number of training centers for 
female athletes in the above-mentioned martial arts in Nova Kak-
hovka, Kherson region. A total of 56 athletes took part in the study: 
freestyle wrestling (n = 16), taekwondo (n = 14), kickboxing (n = 
14), pankration (n = 12). We determined a number of anthropo-
metric indicators (body length, body weight, shoulder width, pelvic 
width), calculated the values   of the sexual dimorphism index using 
the method of J. Tanner and W. Marshall, followed by determination 
of sexual somatotypes, analysis of available scientific and scientific-
methodical literature, method of mathematical statistics. All female 
athletes who took part in the study gave their voluntary, both ver-
bal and written consent. The study involved female athletes (n = 
14) of adolescent age involved in kickboxing. The average age of 
the athletes in the study group was 20.26 ± 0.35 years, which cor-
responds to adolescence [1]. The duration of training in this sport 
ranged from 5 to 12 years. After determining the dimensions of the 
shoulder width (SW) and the pelvic width (PW), we conducted so-
matotyping in a group of adolescent female athletes. The obtained 
data on the distribution of female athletes by sex somatotypes ac-
cording to J. Tanner and W. Marshall [4,9,11,16] are presented in 
Table 1.

The average value of the SDI indices in this group of female ath-
letes was 81.43 ± 0.78. This corresponds to the values   of the me-
somorphic somatotype (73.1–82.1) [4,9,11,16]. The total number 
of female athletes of non-feminine sexual somatotypes (mesomor-
phic and andromorphic) constituted the overwhelming majority 
of athletes in the study group – 12 (85.71%). In the group of girls 
involved in kickboxing, the number of female athletes with the me-
somorphic sexual somatotype dominates – 9 (64.28%), which ex-
ceeds the number of female athletes of other somatotypes.

The study also involved 16 teenage female athletes involved in 
freestyle wrestling. The average age of the athletes (n = 16) was 
19.67 ± 0.24 years. The girls have the following sports qualifica-
tions: Master of Sports (MS – 1) (Champion of Ukraine among 
juniors in the weight category up to 48 kg), Candidate Master of 
Sports (CMS) – 1 (Champion of Ukraine among juniors in the weight 
category up to 53 kg), 1st category – in 14 athletes. The results of 
the study reliably determined that in the group of girls involved in 
freestyle wrestling (n = 16) the IPD value in the entire study group 
was 68.19 ± 3.89, which corresponds to the gynecomorphic type 
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[4], pp. 18-22; 9, pp. 59-62; 11, pp. 504-508; 16. However, it was 
determined that there were 9 (56.25%) gynecomorphs female ath-
letes in the study group, 5 (31.25%) mesomorphs, and 2 (12.50%) 
andromorphs.

In the group of female athletes of adolescent age (n = 12) en-
gaged in pankration, we obtained the following data: the average 
age of the athletes was 20.04 ± 0.75 years. The duration of pankra-
tion training was from 3.5 to 5.8 years. The level of sports quali-
fication was from the 1st category to CMS and MS. The intensity 
of training sessions was 4-5 times a week, for 2.5-3 hours. Com-
petitive experience was from 1.5 to 3 years. Based on the results 

of the study, it was reliably determined that in the group of girls 
engaged in pankration (n = 12), the SDI value in the entire study 
group was 67.48 ± 2.72, which corresponds to the gynecomorphic 
type [4,9,11,16]. There were 1 (8.33%) female athletes with an an-
dromorphic sexual somatotype, 7 (58.33%) with a mesomorphic 
somatotype, and 4 (33.33%) with a gynecomorphic sexual somato-
type. The study also involved female athletes of adolescent age 
(n = 14) practicing taekwondo. The average age of the athletes in 
the group was 20.26 ± 0.35 years. The duration of training in this 
sport was 5-12 years. The data on the distribution of female ath-
letes by sex somatotypes according to the classification of J. Tanner 
[4,9,11,16] are presented in Table 2.

Name of the indicator Andromorphic sexual 
somatotype

Mesomorphic sexual 
somatotype

Gynecomorphic sexual 
somatotype

Sportswomen

taekwondo (n = 14)

Sportswomen

taekwondo (21,43%)

9 Sportswomen

taekwondo (64,28%)

2 Sportswomen

taekwondo (14,29%)

Table 2: Sex somatotypes of female athletes practicing taekwondo.

In young female athletes, with increasing age, duration of their 
taekwondo training and improvement of their sports qualifica-
tions, there are sharp changes in the values   of the SDI indicators 
and in the presence of non-female sexual somatotypes. The total 
number of female athletes with andromorphic and mesomorphic 
sexual somatotypes is 12 (85.71%) of all athletes in this group (n 
= 14). The average value of the SD {indicators in the group of fe-
male athletes was 81.43 ± 0.78 (p < 0.05). This corresponds to the 
values   of the mesomorphic somatotype (73.1–82.1) [4,9,11,16]. 
The number of mesomorph female athletes is quite high, which 
indicates the intensity of their somatic changes aimed at andro-
genization of their body, associated with the duration and intensity 
of physical and psycho-emotional stress in their sports activities 
[4,6,7,9,11,16].

When examining the distribution of sexual somatotypes in all 
four types of martial arts that female adolescent athletes prac-
tice, we obtained the following results: mesomorphic sexual so-
matotype – 30 female athletes (53.57%); gynecomorphic sexual 
somatotype – 17 female athletes (30.36%); andromorphic sexual 
somatotype – 9 femsle athletes (16.07%).

A clear fact is the fairly high number of mesomorph female ath-
letes, which indicates the intensity of their somatic changes aimed 

at androgenization of their body, associated with the duration and 
intensity of physical and psycho-emotional stress in their sports 
activities and the presence of female athletes of andromorphic 
sexual somatotypes in all 4 groups. Representatives of these sexual 
somatotypes are most often winners of competitions, more active 
when increasing the intensity of training and competitive loads 
[4,6,7,9,11,16].

Conclusions

•	 In adolescent female athletes involved in martial arts, in the 
values   of the sexual dimorphism index and in sexual somato-
types, the andromorphic and mesomorphic sexual somato-
types predominate, determined in 39 (69.64%) female ath-
letes, the gynecomorphic somatotype was determined in 17 
(30.36%) female athletes. 

•	 In all four groups of athletes, fairly high values   of the meso-
morphic sexual somatotype indicators were noted, as a mark-
er of somatic adaptive processes occurring in young female 
athletes. 

•	 These somatic processes can be assessed as adaptive changes 
occurring in the body of young female athletes under the in-
fluence of intense physical and psycho-emotional stress.
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