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INTRODUCTION
Kinanthropometry is the interface between the human anatomy 

and movement, using collected data for displaying the indicators and 
predictors of body composition, giving us the ability to measure and 
describe the chosen athlete’s physique, taking into account specific 
changes in the morphological characteristics and body composition 
as an expression of the adaptation to increased training and competi-
tion demands. Martial arts requirements, particularly karate’s, lead to 
alterations in Shotokan competitor’s body composition and somato-
type-factor that can be as much representing an advantage in their 
fighting chances, as creating prerequisites for specific sport injuries. 

Kinanthropometry is a word unknown to the majority of people 
not viewing sport as science. It is a scientific discipline concerned 
with the measurement of individuals in different morphological as-
pects; its application to the movement and its influencing factors, 
including: components of body composition, body dimensions, pro-
portions, shape and maturation; motor skills and cardiovascular ca-
pacity; in physical activity: as recreational tool to maintain physical 
shape, or profiled to enhance athletic achievements. The predomi-
nant focus is on getting detailed measurements of a particular per-
son’s body composition.

Systematic activities with a chosen sport lead to specific changes 
in the morphological characteristics and body composition as a re-
sult of adaptation to increased demands in the training process and 
competition. It is therefore inevitable that any studies in sports will 
include the morphological aspects concerning the training process 
and the associated biological phenomena, and all acquired results 
will be essential in predicting professional athletic performance.

Shotokan-Karate is a martial art form with high demand of 
strength and coordination, therefore anthropometric characteristics 
and morphological indicators will be essential in evaluating the 
achievements of athletes (Keogh, 1999; Wilmore, & Costill, 1999). 
Kinanthropometric parameters such as body composition, size, type 
and structure will appear as key factors to achieve excellence in vari-
ous sport events (competitions). It is prudent to note that specific 
changes in body composition in athletes Shotokan-Karate may be a 
factor as much representing an advantage in their fighting chances, 

as it is creating prerequisites for specific sport injuries. 
Complex information of the athlete’s morphological status 

brings ahead the composition of body mass (CBM). According to 
Toteva suitability of the athletes and their inherent skills are derived 
from physiological characteristics measured by testing the compo-
nents of fitness: cardiovascular endurance, muscular strength and 
endurance, flexibility and body composition (Toteva, 2005). CBM 
is determined by various performance parameters of individual com-
ponents - muscle mass (% MM), body fat  percentage (% TM), bone 
mass, which are the expression of functionally active and inactive 
parts of the human body. In a much wider perspective is viewed the 
active body mass (ABM), which is the fat-free mass of the body. 
This makes the setting of body composition profile in a “must-to-do” 
step in complex morphological studies conducted for athletes.

Body composition of athletes is an important tool in assessing 
their health, tracking the results of the training program, and for the 
selection (Prior et al., 2001). The ability to detect correlations be-
tween the different indicators will be beneficial in selecting: the most 
promising competitors, skills and abilities by the coaching staff, as 
much as alteration of the desired or harmful qualities in an athlete 
over the time, presented in the conclusions of the work of Zareva,  
Gikova, & Tishinov (Зарева , Гикова , & Тишинов), 2010. Accord-
ing to Katic and colleagues, however, persistent and relentness train-
ing often reaches its maximum when the specific abilities needed to 
achieve high results are not sufficiently prominent at the beginning 
(Katić, 2005). In solidarity, Vaeyens et ass. added observations that 
even when the selection of athletes is based mainly on the abilities 
and skills with a decisive accent on high performance, genetic factor 
can still be of great importance (Vaeyens, 2008).

When using the term “body composition”, it is often abused 
with, based on the assumption of being interchangeable with “full-
ness” when it actually refers to “chemical or physical components, 
which together represent mass of the body identified in a systematic 
way”.

In other words, it is a quantitative indicator for dividing the body 
in significant subunits (which may include lipids, fatty tissue or any 
chemical element), which may include any of the 30 different sci-

KINANTHROPOMETRY IN SHOTOKAN KARATE ATHLETES
Preliminary communication

Dimitar Zagorski
Anatomy and Biomechanics Department, 

National Sports Academy “Vassil Levski”, Sofia, Bulgaria

Abstract 
Kinanthropometry is the interface between human anatomy and movement, using collected data for displaying the indica-

tors and predictors of body composition, giving us the ability to measure and describe the chosen athlete’s physique, taking into 
account specific changes in the morphological characteristics and body composition as an expression of the adaptation to increased 
training and competition demands. Using derivate indicators of body composition (body mass, active body weight/percentage of 
muscle mass, body mass index (BMI), body fat percentage, index of fat around the internal organs, assessed general physical condi-
tion, bone mass, basic metabolism and metabolic age) determined by specialized equipment: scale analyzer of body composition 
Tanita BC-533 and Leicester anthropometer, and through subsequent methods of objective analysis, we sought the most significant 
correlations and aberrations from a sport and pedagogical view-point. Based on the displayed relations in sport’s practice span, 
the group is roughly similar between the two sexes, with expected predomination in height, muscle and bone mass in male Karate 
athletes. After statistical data processing a compact structure with narrow range is presented, with emphasized muscle mass scores in 
both male and female athletes, confirming the observed results in literature features in the structure of the Karate athlete: high BMI 
and predominating active muscle mass component and lesser featured fat deposits.

Keywords: Shotokan Karate, kinanthropometry, body Composition,  body mass index (BMI), Tanita BC-533, 
body motor abilities, training process



entific methods. According to Giampietro et ass., the assessment of 
body fat percentage in karate athletes requires special attention be-
cause even with similar body structure, two groups practicing karate: 
high and medium competitor level athletes, elite karatekas will al-
ways have a much lower percentage of body fat (Giampietro, Pujia, 
&  Bertini, 2003) . On its own that is understandable: the percentage 
of body fat is functionally inactive part, therefore, in a karate training 
subcutaneous fat is a drag, delaying speed of movement and causing 
an adverse effect on an already burdened energy balance. Therefore 
percentage body fat (% BF) will be the most commonly used and 
monitored indicator giving an idea of the CBM.

The objective of the study is set as: 
Detection of prominent features according to anthropometric 

characteristics and body composition in the study group of elite Sho-
tokan Karate athletes compared with their sports experience.

METHODS
Using derivate indicators of body composition (body mass, 

active body weight/percentage of muscle mass, body mass index 
(BMI), body fat percentage, index of fat around the internal organs, 
assessed general physical condition, bone mass, basic metabolism 
and metabolic age) determined by analyzer of body composition 
(Tanita BC-533) using cutaneous bioimpedance (with measuring im-
pedance scale of 20 ohms to 2,000 ohms and sensitivity 6 ohms, with 
single-frequency current 50 kHz and 500 μ A power) . Anthropom-
etry: Leicester measuring ruler used for measuring linear dimensions 
(cm) with a maximum height of 2.0 meters.

A more detailed description of the measured morphological pa-
rameters can be found in our previous work (Zagorski, Gikova, & 
Penov, 2014; Zagorski, Gikova,& Ivanov, 2015).   

In the research was attended by 22 elite athletes from Sofia’s 
Shotokan Karate Clubs: NSA Fighters, Ippon, Nikon (Sofia) includ-
ing 16 men and 6 women in the age range 19-29 and 20-27 years 
respectively, divided into groups according to proficiency progres-
sion: 9 the highest II and I degree (Dan) and 13 with 1st to 7th Kyu. 
In the preliminary test experiment 7 Karate athletes took part: 2 men 
and 5 women in the age range 38-41, and 16-23 years respectively, 
of which 4 with I Dan , 1 with IV Dan, and 1 with the highest V Dan, 

the last and youngest participant was 1 kyu.
The total sample encompasses 29 contestants, as follows: 18 

men and 11 women in age range covering from 19-41 and 16-27 
years respectively, for both sexes, with proficiency progression lev-
els covering 15 Karatekas with V-I Dan, and 14 with lower level of 
1-7 kyu. The selected parameters defined the group as representative 
to the set criterion.

Variation and correlation analysis of the data was processed 
through statistical software package SPSS v.19 (where: X – average; 
S  - mean square; 

V  - coefficient of variation; As  - asymmetry ; Ex  - excess; Max 
- maximum value in the study sample; Min  - minimum value in the 
study sample; R (span) - the difference between the maximum and 
minimum values)

RESULTS
From Tables 1.and 2., we can derive the following relations: by 

sport experience duration the group is roughly similar between the 
sexes. When comparing the gender an expected differences are de-
tected in height, muscle and bone mass in favor of male Karate ath-
letes: men’s weight exceeds that of women by an average of 12 kg, 
and is probably due to accumulated muscle mass, and although there 
is equality in average BMI, in the values of body fat there is a clear 
male predominance with average levels of 13,0 compared with 24.0 
kg in females - a very far mark from the criterion for harmonious 
development in female karatekas presented with maximum values 
of weight 87.2 kg and 35.6% body fat). Muscle mass is also highly 
marked in men and exceeds that of females by 17.8 kg.

For comparison: Spanish fencers of both sexes are with FT % 
ranging from 9.6 up to 12.2 percent for men and between 14.3 and 
23.3 percent for women: a tendency for an even more optimized ac-
tive/inactive compartments in the body, as detected by Irurtia and 
Ramos (Irurtia et al., 2008); Ramos et al., (2008). The muscle mass 
percentage in male athletes is around 46-48%, and 42-44% for fe-
males-quite high score compared with both sexes engaged in recre-
ational sports (with reference values: for men 33.3%, and women - 
from 24,3 to 30,3 % MM (Navaneethan, Kirwan, Arrigain, & Schold 
(2014).

Table 1. Morphology parameters of the male Karate athletes

Male Years of 
Practice

HIGHT 
(cm)

WEIGHT 
(Kg) BMI Water 

content
FAT tis-
sue (%)

VISCERAL 
fat

MUSCLE 
mass (Kg)

Phys 
condit

Bone 
matter 

mass (Kg)

Metabolic 
rate (Kcal)

Metab. 
AGE

X 11,5 170,5 74,7 24,6 61,5 13,0 2,0 62,6 5,4 3,3 1943,6 16,6
S 4,4 1,0 9,8 2,9 4,5 5,1 1,8 5,1 1,5 0,2 176,2 7,7
V 38% 1% 13% 12% 7% 39% 90% 8% 29% 8% 9% 46%
As -0,77 0,00 1,53 0,86 1,19 0,22 1,97 0,49 0,34 0,72 1,00 1,55
Ex 1,51 -1,20 3,93 -0,04 2,12 -1,35 2,74 1,17 -0,74 1,45 2,30 0,78

Max 19 172 101,8 31 73 24,4 6 76 8 3,9 2434 32
Min 1 169 60,5 21 56,1 6,7 1 55,6 3 2,9 1718 12
R 18 3,0 41,3 10,0 16,9 17,7 5,0 20,4 5,0 1,0 716,0 20,0

Table 2. Morphology parameters of the female Karate athletes 

Female Years of 
Practice

HIGHT 
(cm)

WEIGHT 
(Kg) BMI Water 

content
FAT tis-
sue (%)

VISCERAL 
fat

MUSCLE 
mass (Kg)

Phys 
condit

Bone 
matter 

mass (Kg)

Metabolic 
rate (Kcal)

Metab. 
AGE

X 12,0 159,0 62,9 23,9 55,4 24,0 1,8 44,8 5,8 2,4 1449,0 18,7
S 4,2 3,0 13,8 5,0 3,6 6,4 2,0 6,8 1,9 0,4 216,7 13,5
V 35% 2% 22% 21% 6% 27% 111% 15% 33% 15% 15% 72%
As -1,76 0,00 1,08 1,51 -1,54 1,45 2,45 0,09 -0,15 0,12 0,10 2,38
Ex 3,66 3,70 2,01 2,13 3,00 2,73 6,00 -1,46 -0,85 -1,37 -1,07 5,75

Max 16 162 87,2 33 59,1 35,8 6 53,1 8 2,8 1739 46
Min 4 156 46,3 19,4 48,8 17,9 1 35,7 3 1,9 1155 12
R 12 6 41 14 10 18 5 17 5 1 584 34
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After statistical data processing there is a marked compact struc-
ture with a small range in height-from highest to lowest athletes 
within 169-172 cm, and more exemplary values for muscle mass 
(62.6 and 44.8 kg respectively) in men and women. These results 
confirm the observed ones by Katic and Blazic features in the Ka-
rate athlete structure: high BMI and predominating active muscle 
mass component and lesser featured fat deposits (Katić, Blazević,  
Krstulović, & Mulić, 2005). Using data on the physique of Polish 
Karate athletes, BMI is marked between 22.9 to 31.0 kg/m2, with 
fat deposites between 12,9 and 20,8% (Sterkowicz, & Przybycień, 
(2010). The comparison between the Polish and Bulgarian karatekas 
find similar levels of BMI (21 to 31 kg / m2), but at higher levels 
of fatty tissue in the upper range (up to 24.4) for our athletes- pos-
sible limitating factor for maximum sports performance, all things 
considered  compared to a low average height of 170.5 cm for our 
contestants. Although when compared to their higher equivalents: 
Bulgarian fencers, karate competitors  mark lower in height (com-
pared with an average height of 176 cm), both sexes mark higher 
peak muscle mass, compared with an average 58.4 for men and 42 
5 kg for female fencers, Karate athletes scored 62.6 and 44.8 kg re-
spectively (Miloshov (Милошова), (2014).

Additionally we pay attention to specifics within the group of 
male karate competitors: athletes with a higher rank mark even better 
than the average - with BMI of 24.4 kg / m2 there is only 12.6 kg fat 
compared to 62,3 kg of muscle mass. There is also an marked equi-
librium between the water content and water mass in men, resulting 
in a highly optimized somatotype prerequisite for better contestant’s 
performance compared to females. The speed of the basic metabo-
lism (kcal) are not shown on the graph. Their values for men and 
women were 1943.6 and 1449.0 Kcal respectively.

Through statistical analysis we found that variation coefficient in 
male Karate athletes defines the sample as non-homogeneous (per-
centage of variation is in the range of 7 up to 38.61%). It is notewor-
thy that the group of women, according to the values of the variation 
coefficients (from 6 to 35 percent), the group is inhomogeneous. 

CONCLUSIONS
In order to obtain the desired effects in the training process and 

competition readiness in young and novice Karate athletes, it is es-
sential to start early selection and application of appropriate train-
ing techniques based on predefined desired model state (hierarchical 
structure of anthropometric characteristics).

Additional longitudinal monitoring will enable to outline a more 
realistic physical fitness model among karate competitors, better 
adapted and profiled to the needs of coaches in this sport in order to 
procure high performance athlete’s selection.

Unravel a trend in Bulgarian Karate athlete’s selection, aimed at 

shaping of physique by targeted search and preparation of athletes 
with optimal height, controlled muscle and reduced fat components, 
taking into account gender distinctions and using them as benefits.
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