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BACKGROUND: Somatic parameters are included not only in the general structure of sporting performance, but 
also in the structure of sporting performance in soccer. In light of this structure, higher performance players should 
have better somatic performance prerequisites, and their somatic parameters should differ from players with lower 
performance levels.
OBJECTIVE: The aim of the study is to assess the somatic parameters of players with different performance levels.
METHODS: The research included 90 soccer players in the age of 17 years in three performance categories play-
ing in the junior competition in the Czech Republic. Average age of the individual levels – highest performance 
17.61 ± 0.48, middle performance 17.50 ± 0.50, lowest performance 17.50 ± 0.50 years. The following was monitored 
– basic anthropometric parameters (body weight, body height), somatotype (Heath-Carter), representation of body 
fat (BF), fat free mass (FFM) and the total body water (TBW). The Tanita 418 MA tetrapolar bioelectrical imped-
ance (BIA) scale was used for the determination of the representation of BF and the TBW. All players were measured 
at the beginning of the competition period in the same year. All measurements were implemented in the morning 
hours by the same person with corresponding experience.
RESULTS: The average values of somatic parameters measured in the individual performance categories show that 
we can only consider them to be an indicator of sporting performance up to a particular performance level. The 
boundary was the middle performance level (teams playing regional competition) as their mean values of the moni-
tored somatic parameters significantly differed from the mean values of players at the lowest performance level 
(teams playing at the district and municipal levels) but they did not differ when compared with the mean values of the 
players at the highest performance level (teams playing the top junior league).
CONCLUSIONS: From the middle performance level (regional competition), we do not consider the monitored 
body composition parameters as crucial in terms of individual playing performance.
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namely on the motoric performance related to moving 
one’s body. At the same time, it limits the speed and 
accuracy of the movement execution and also limits the 
endurance capacity. Some authors state the amount of 
body fat as a limiting factor of aerobic ability (Maffeis 
et al., 1994). The relation between physical condition 
and somatic parameters is also demonstrated by their 
incorporation in test elements monitoring physical 
condition, such as Eurofit (Saar & Jürimäe, 2001).

Somatic parameters are one of the crucial aspects 
of sporting performance in sports where the individual 
performance depends on the level of one’s motoric 
ability and physical condition (Zanovec, Johnson, 
Marx, Keenan, & Tuuri, 2009). This fact is reflected in 
the inclusion of somatic parameters, together with con-
ditioning, technique, tactics and psychological factors 
not only in the general structure of sport performance 
(Dovalil et al., 2002; Grosser & Zintl, 1994; Schnabel, 
Harre, & Krug, 2003), but also in the structure of sport 

INTRODUCTION

Somatic parameters are one of the factors that predeter-
mine the level of physical condition and basic motoric 
performance (Jürimäe & Jürimäe, 2001; McArdle, 
Katch, & Katch, 2007; Wilmore & Costill, 1994). This 
is also confirmed by many authors and studies that 
deal with the effect of somatic parameters on physi-
cal condition or performance in motoric tests (Malina, 
Bouchard, & Bar-Or, 2004; Mota et al., 2002; Saar & 
Jürimäe, 2001). The aforementioned studies show that 
the increasing share of BF and endomorphic compo-
nents of somatotype particularly show a negative effect, 

* Address for correspondence: Petr Kutáč, Human Mo-
tion Diagnostic Center, University of Ostrava, Varenská 40a, 
702 00 Ostrava, Czech Republic. E-mail: petr.kutac@osu.cz 



18	 Acta Univ. Palacki. Olomuc., Gymn. 2013, vol. 43, no. 3

performance in a range of sports, including sports 
games. In sports games, for their specificity, sports 
performance is called playing performance, which is 
made up of two performance categories – individual 
playing performance and team playing performance 
(Carron, Hausenblas, & Eys, 2005; Green, Pivarnik, 
Carrier, & Womack, 2006; Schnabel, Harre, & Krug, 
2003). When evaluating individual players, we evalu-
ate individual playing performance, as this determines 
the team playing performance, which is primarily a 
socio-psychological dimension. In soccer, amongst 
the determining factors that allow players to develop 
and implement individual playing performance the au-
thors include biomechanical, psychological, bio-energy 
and somatic (sometimes referred to as somatic) fac-
tors, (Malone, Collins, Thompson, & Barfield, 2004; 
Rampinini, Impellizzeri, Castagna, Coutts, & Wisløff, 
2009).

It is most often the share of body fat and the body 
constitution (somatotype). As those parameters should 
have a significant effect with regard to the character of 
the executed performance (Arroyo, Gonzalez-de-Su-
so, Sanchez, Ansotegui, & Rocandio, 2008; Moreira, 
2008; Rico-Sanz, 1998; Sutton, Scott, Wallace, & Reil-
ly, 2009). With respect to the mentioned structure of 
the sporting performance and the results of the afore-
mentioned studies dealing with the development of so-
matic parameters, the players at a higher performance 
level should have more suitable somatic prerequisites 
for performance and their somatic parameters should 
significantly differ from players at a lower performance 
level. The submitted study will thus try to verify the sig-
nificance of the representation of somatic parameters 
in the structure of the sporting performance in soccer. 

The aim of the study is to assess the somatic param-
eters of players with different performance levels.

METHODOLOGY

The research group
The research included players of older junior teams 
in 3 performance levels according to the directives of 
the Football Association of the Czech Republic. We 
selected the age category of older juniors with regard 
to the estimated time of the players’ involvement in the 
training process. We can estimate that the players have 
been in the training process for 11 to 12 years. We be-
lieve that the duration of the effects of specific soccer 
training could be reflected in the body structure of the 
players. The highest performance level included teams 
playing the highest junior league (Czech Republic). 
The middle performance level included teams playing 
the regional competition (Czech Republic – Moravian-
Silesian Region) and the lowest performance level in-
cluded teams playing at the district and municipal level 

(district of Ostrava). The performance criterion for in-
corporating a player into one of the three determined 
performance levels was his activity in the basic team 
set playing at one of the three stated competition lev-
els. We determined the fact that the incorporation of a 
player in a team at a particular performance level has 
a sufficient evidential value of his soccer performance. 
3 clubs were selected from in each performance. Each 
performance and age category included 30 players; the 
total number of tested players was 90. There were no 
foreign players on any of the teams; all of the players 
were Czech. Average age of the individual levels – high-
est performance 17.61 ± 0.48, middle performance 
17.50 ± 0.50, lowest performance 17.50 ± 0.50 years.

Procedure
Basic anthropometric parameters (body weight, body 
height) and body composition – body fat (BF), fat free 
mass (FFM), total body water (TBW) and somatotype 
were measured. Body composition was measured us-
ing the tetrapolar bioimpedance (BIA) Tanita 418 
MA scale (Tanita Corporation, Japan). This device is 
equipped with eight scanning electrodes and uses a fre-
quency of 50 kHz for measuring. For measuring, this 
is defined as the five-cylinder model, which does not 
include the head.

Somatotype was determined using the Heath and 
Carter method (Heath & Carter, 1967). The anthropo-
metric data for the calculation of the somatotype were 
processed by a computer program – Somatotype cal-
culation and analysis (Sedat Technologies, 2001). In 
order to assess the adequacy of body weight in view 
of body height, instead of body mass index (BMI) we 
used the fat free mass index (FFMI), which reflects 
greater musculature in individual athletes and assesses 
fat free mass. In order to evaluate fat mass, we used 
the body fat mass index (BFMI) (Hattori, Tatsumi, & 
Tanaka, 1997).

The measurements of all players were executed at 
the beginning of the competitive period in the same 
year. The measurements of all parameters were always 
taken in the morning, under the strict observance of all 
standard conditions for measurement (BIA method). 
The anthropometric measurements for the calculation 
of the somatotype were always carried out by the same 
person with corresponding experience.

Statistical analysis
The level of position (arithmetic mean) and the level 
of variability (standard deviation) were determined for 
each metric value.

We used the one way ANOVA to verify the statisti-
cal significance of the differences in the means of the 
monitored parameters of body composition in the re-
search sets. Distant observations were identified by box 
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plots. The normality of distribution was verified by the 
Shapiro-Wilk Test, which is one of the conditions of us-
ing ANOVA. Another condition of ANOVA is the ho-
moscedasticity (homogeneity) of variance, which was 
verified using Levene’s Test. The statistical significance 
in parameters that met the condition of homoscedastic-
ity was verified by the F Statistic and in parameters 
that did not meet the condition by the Brown-Forsythe 
Statistic. We used post hoc tests to detect what perfor-
mance levels are responsible for the found differences. 
The Tukey Test was used for parameters that met the 
condition of homoscedasticity and Games-Howel Test 
for parameters that did not meet this condition. The 
following level of the statistic significance was selected 
for all tests used – α = .05.

In statistically significant differences in the means 
of the monitored parameters, we also evaluated the ob-
jective significance of the mean results and standard 
deviations. For that evaluation we used the Effect of 
Size according to Cohen (d = (M

1
 – M

2
) / SD), where

Recommendation for Effect of Size (ES) evaluat-
ed by Cohen’s d – 0.2 = small change, 0.5 = medium 
change, 0.8 = large change according to (Cohen, 1988). 
The statistical processing of the results was executed 
with the use of the PASW SPSS 19.0 program.

The normality of the development of the basic an-
thropometric indicators (body weight, body height) 
was evaluated with the use of percentile graphs for the 
Czech population (Bláha, Vignerová, Riedlová, Ko-
bzová, & Krejčovský, 2003).

The study protocol was approved by the Ethics and 
Research Committee of the University of Ostrava. All 
participants signed an informed consent form.

RESULTS

The measured values somatic parameters are presented 
in Table 1.

Only the values for body height and mesomorphic 
somatotype components meet the condition of ho-
moscedasticity of variance based on the results of the 
Levene’s Test. Other parameters do not meet this con-
dition (Table 2). Therefore, we only used the F Statistic 
for body weight and mesomorphic components to ver-
ify the statistical significance of the differences in the 
means. We used the Brown-Forsythe Statistic for other 
parameters (Table 2). Based on the results of F statistic 
and Brown-Forsythe statistic, the parameters of body 
height, body weight, FFM (kg), FFMI and TBW (kg) 
were not tested via post hoc tests. Statistically relevant 
differences were not ascertained for these parameters 
(Table 2). For the remaining parameters, the statistical 
relevance of the differences in averages between indi-
vidual performance categories was verified using the 
Games-Howel test. The Tukey test (Table 3) was only 
used for mesomorphic components.

Table 1 
Somatic parameters (Mean ± SD) of the players

Parameter

Performance level

Highest (n = 30) Middle (n = 30) Lowest (n = 30)

BH (cm) 179.91 ± 6.27 180.93 ± 5.97 177.96 ± 6.39

BW (kg) 70.54 ± 5.67 70.16 ± 7.67 75.36 ± 13.29

BFMI (kg/m2) 2.82 ± 0.55 2.98 ± 0.70 4.30 ± 1.66

FFMI (kg/m2) 18.96 ± 1.06 18.46 ± 1.75 19.40 ± 1.89

BF (kg) 9.11 ± 1.75 9.77 ± 2.26 13.74 ± 5.67

BF (%) 12.96 ± 2.00 13.80 ± 2.23 17.60 ± 4.57

FFM (kg) 61.42 ± 4.90 60.39 ± 5.97 61.62 ± 8.21

FFM (%) 87.04 ± 2.00 86.22 ± 2.21 82.41 ± 4.56

TBW (kg) 44.93 ± 3.59 44.21 ± 4.37 45.09 ± 6.00

TBW (%) 63.72 ± 1.45 63.12 ± 1.63 60.30 ± 3.35

Endomorphy 2.73 ± 0.69 3.01 ± 0.82 4.28 ± 1.63

Mesomorphy 4.50 ± 1.04 4.96 ± 1.19 5.18 ± 0.90

Ectomorphy 3.37 ± 0.89 3.65 ± 1.25 2.61 ± 1.22

Note. BH = body height, BW = body weight BFMI = body fat mass index, FFMI = fat free 
mass index, BF = body fat, FFM = fat free mass, TBW = total body water.  
Values with statistically significant differences are in boldface.
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Table 2 
Results of the test verification of homoscedasticity and mean significance

Parameter

Levene’s test F statistic Brown-Forsythe statistic

Stat. Sig. Stat. Sig. Stat. Sig.

BH (cm) 0.018 .982 1.710 .187

BW (kg) 10.831 < .001* 2.731 .074

BFMI (kg/m2) 18.627 < .001* 16.272 < .001*

FFMI (kg/m2) 5.533 .005* 2.467 .092

BF (kg) 20.461 < .001* 13.657 < .001*

BF (%) 11.040 < .001* 18.230 < .001*

FFM (kg) 5.213 .007* 0.300 .742

FFM (%) 11.050 < .001* 18.325 < .001*

TBW (kg) 5.189 < .001* 0.282 .755

TBW (%) 10.974 < .001* 18.480 < .001*

Endomorphy 15.036 < .001* 15.811 < .001*

Mesomorphy 1.227 .298 3.386 .038*

Ectomorphy 4.479 .014* 6.681 .002*

Note. Stat. = result of test, Sig. = result significance. 
* p < .05

Table 3 
Results of post hoc tests

Parameter Performance level

Post hoc tests Effect of size 
(Cohen’s d)Games-Howell Tukey

BFMI (kg/m2) Lowest-Highest < .001* 1.19

Lowest-Middle < .001* 1.03

Highest-Middle .572 –

BF (kg) Lowest-Highest .001 1.10

Lowest-Middle .003* 0.91

Highest-Middle .427 –

BF (%) Lowest-Highest < .001* 1.31

Lowest-Middle .001* 1.05

Highest-Middle .276 –

FFM (%) Lowest-Highest < .001* 1.31

Lowest-Middle .001* 1.06

Highest-Middle .284 –

TBW (%) Lowest-Highest < .001* 1.32

Lowest-Middle .001* 1.07

Highest-Middle .281 –

Endomorphy Lowest-Highest < .001* 1.23

Lowest-Middle .002* 0.98

Highest-Middle .319 –

Mesomorphy Lowest-Highest .035* 0.69

Lowest-Middle .713 –

Highest-Middle .203 –

Ectomorphy Lowest-Highest .018* 0.71

Lowest-Middle .006* 0.84

Highest-Middle .575 –

Note. * p < .05
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The measured differences between the mean values 
of the body height and weight at the individual perfor-
mance levels are not statistically significant based on 
the results of the F Statistic and Brown-Forsythe Sta-
tistic. 

The mean values of the percentage representation 
of BF increase with the decreasing performance level, 
but we can still call them standard at all performance 
levels according to the software of the Tanita 418 MA 
device. However, this evaluation is given by the wide 
range and a high limit value of the standard (20%). 
Professional literature most often states that the mean 
value of the BF representation for this age group is 15% 
(Heyward & Wagner, 2004; McArdle, Katch, & Katch, 
2007; Lohman, 1992; Lohman, Houtkooper, & Going, 
1997). However, the mean value of players at the low-
est performance level exceeds that. A more detailed 
analysis of the BF representation of the individual play-
ers showed that the 15% level was exceeded in 21 (70%) 
players at the lowest performance level and in 4 (13%) 
players at the middle performance level. As for players 
at the highest performance level, none of the players 
exceeded this value. The statistically significantly high-
er value of the BF representation at the lowest perfor-
mance level is fully demonstrated here in comparison 
with the players at the middle and highest performance 
level. Also, the objective significance was confirmed 
and we can call it significant based on the results of the 
Effect of Size (in percentage, the Cohen value d was 
1.05 and 1.31, and percentage in kilograms was 0.91 
and 1.10). The average values of the proportion of fat 
fraction also correspond to the average values of FFM 
percentage. As with body fat proportion, the values 
measured at the lowest performance category are also 

statistically and materially different (the Cohen value d 
is 1.06 and 1.31, Table 3). The results of the differences 
in the average BF representation are reflected in the 
average body weight values. The highest body weight 
found in players of lowest performance level is caused 
by an increased proportion of BF, not FFM, which 
manifested in these players as a rise in the percentage 
of BF and decrease in FFM (Figure 1, 2).

We calculated the FFMI and BFMI indexes from 
the values of body height, FFM and BF, as these index-
es are better for evaluating adequate body mass in ath-
letes. We did not find statistically relevant differences 
in the FFMI average values in individual performance 
categories, which also correspond to the absence of sta-
tistically relevant differences in body height and FFM. 
Statistically relevant differences were found in the fat 
fraction mass in the BFMI index. The statistically 
relevant difference in this index was manifested in its 
higher value for the lowest performance category. Sta-
tistical relevance is also accompanied by a high mate-
rial relevance (Cohen d has the value of 1.03 and 1.19, 
Table 3).

The found mean values of the TBW representation 
correspond with values commonly measured in men in 
this age category (Forjasz, 2011; Martarelli, Martarelli, 
& Pompei, 2008; Rush, Chhichhia, Kilding, & Plank, 
2010). The found differences between the individual 
performance levels are simile to the body fat represen-
tation. The mean value in players at the lowest perfor-
mance level is statistically and objectively significant 
(Cohen’s d was 1.07 and 1.32, Table 3). With regard to 
the used method (BIA) when the TBW is the primarily 
measured parameters, it is a corresponding result. 

Figure 1. Proportion of body fat and fat free mass to 
total body weight in individual performance categories
(BW = body weight, FFM = fat free mass, BF = body fat)

Figure 2. Percentage representation of body fat and 
fat free mass in individual performance categories 
(FFM = fat free mass, BF = body fat)
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We did not find any statistically significant differ-
ences between the mean values of the individual so-
matotype components in players at the highest and 
middle performance level. The fact that the mean so-
matotypes at both performance levels are similar is 
also documented by their incorporation in the same 
somatotype category (the boundary between the me-
somorphic, ectomorphic mesomorphic category) and 
also by their position in the somatograph (Figure 3). 

The mean somatotype at the lowest performance 
level belongs in the endomorphic mesomorph category. 
The mean value of the mesomorphy component at this 
performance level is the highest but this higher value is 
accompanied with a high endomorphy component val-
ue. However, it is only statistically significantly differ-
ent in comparison with the mean value at the highest 
performance level. The objective significance can be 
labelled as medium (Cohen’s d had the value of 0.69). 

The endomorphy component is statistically sig-
nificantly different in comparison with the mean val-
ues of players at the highest and middle performance 
level. The objective significance can be labelled as 
significant; the value of Cohen’s d was 0.99 and 1.23 
(Table  3). We did not find such a high mean value 
even in studies monitoring regular population; authors 
usually state endomorphy component value of up to 
3 points (da Silva Vasques, Lopes, Teixeira e Seabra, 
da Silva, & Maia, 2006; Peeters et al., 2003; Viviani, 
2001). The value of 4–4.5 points is regarded as an en-
domorphy component value signaling increased body 
weight (Lohman, 1989), we found this value in 13 play-
ers (43.33%) at the lowest performance level. We found 

a value exceeding 5 points in 11 players (36.66%) at 
the lowest performance level. This frequency also cor-
responds with the number of players in which we found 
BMI values signaling increased body weight. The high 
value of the endomorphy component fully corresponds 
with the results of the body fat representation. 

As for the mean values of the ectomorphy com-
ponent, the lower mean value of players at the lowest 
performance level is statistically significantly different. 
The objective significance ranges from 0.71 to 0.84 Co-
hen’s d (Table 3).

DISCUSSION

The players we monitored may be considered to be 
average individuals in basic anthropomorphic parame-
ters (body weight and body height) in the given age cat-
egory in the Czech Republic. The found mean values of 
these parameters are within the range of mean values 
and they are localized in growth graphs in the area of 
50 percentile population (Bláha, Vignerová, Riedlová, 
Kobzová, & Krejčovský, 2003). Only the body weight 
value in players at the lowest performance level is at the 
limit of the mean value (75 percentile). For the body 
height of this age group, standard values range from 
176 to 185 cm, and for body mass 64–76 kg. The aver-
age BFMI index values calculated from body height and 
body fat correspond for all performance levels to the 
values reported in a general healthy population. These 
values are reported in the range of 1.5 to 5.2 kg/m2 (Ba-
hadori, Uitz, Toninger-Bahadori, Pestemer-Lach, Trum-
mer, Thonhofer, Brath, & Schaflinger, 2006; Hattori, 

Figure 3. Average performance category somatotypes



Acta Univ. Palacki. Olomuc., Gymn. 2013, vol. 43, no. 3	 23

Tatsumi, & Tanaka, 1997). In the highest and medium 
performance categories, this value was not exceeded 
by any player. In the lowest performance category it 
was exceeded by 8 players (26.66%). These were the 
same players who exceeded the standard value of the 
percentage of BF representation, which is specified in 
the software of the Tanita MA 418 device (20% BF). 
The average FFMI index values, which are calculated 
from the FFM percentage and body height also cor-
respond to the values reported for a normal healthy 
population (Hattori, Tatsumi, & Tanaka, 1997; Kyle, 
Schulz, Dupertius, & Richard, 2003). These values are 
presented in the range from 16.5 to 19.9 kg/m2. In the 
highest performance category, the value of 19.9 kg/m2 
was exceed by 6 players (20%); however, the higher 
FFMI value in 4 players was accompanied by a higher 
BF percentage, and higher endomorphic component 
value than the average value of the entire group. For 
players in the middle performance category an FFMI 
value higher than 19.9 kg/m2 was detected in 4 play-
ers (13.33%), and 3 of them were associated with an 
increased BF percentage and higher endomorphy. In 
the lowest performance category, the indicated value 
was exceeded by 12 players (40%) and all of them had 
a higher BF representation and higher endomorphic 
component value. The increased proportion of muscle 
mass, which is signalled by the FFMI index value of 
these players with regard to the value of BF percentage, 
which is also reflected in the increased endomorphy, 
may not be beneficial to their physical performance.

As the monitored players are in an age category 
when there is a significant deceleration or even stagna-
tion in the development of the anthropometric and so-
matic parameters (Malina, Bouchard, & Bar-Or, 2004), 
we can compare the monitored parameters with values 
that are available in adult players. Professional litera-
ture shows model values where the total body fat rep-
resentation parameter does not exceed 10% (Heyward 
& Wagner, 2004; Malina, Bouchard, & Bar-Or, 2004; 
McArdle, Katch, & Katch, 2007). These model values 
also correspond with values that are directly stated in 
professional studies of the volume of fat representation 
in the total body weight in elite soccer players. Authors 
of those studies, using BIA or DXA methods, state 
optimal BF representation in the range of 8–12%, in 
relation to the field position and season (Ostojic, Stoja-
novic, Jukic, Pasalic, & Jourkesh, 2009; Silvestre, West, 
Maresh, & Kraemer, 2006; Sutton, Scott, Wallace, & 
Reilly, 2009). If we consider the value of 12% to be 
the limit value for the optimal BF representation, then 
11 players at the highest performance level (36.66%), 
9 players at the middle performance level (30%) and 
only 2 players at the lowest performance level (6.66%) 
had optimal BF representation.

The low BF representation in elite soccer players 
also corresponds with the values of the endomorphy 
component, which are available in professional stud-
ies. Authors state their values within the range of 
2.0–2.6 points (Casajús, 2001; Gil, Gil, Ruiz, Irazusta, 
& Irazusta, 2007; Hencken, 2004; Raschka & Wolthau-
sen, 2007). The values of the BF representation as well 
as the endomorphy component correspond with the 
character of the sporting performance in soccer. This 
namely includes running at various speed and intensity. 
In contemporary modern soccer when several players 
are involved in the individual stages of the game at the 
same time, there is an increase in the completed ki-
lometric performance during a match. Authors state 
an overall kilometric performance in elite teams to be 
between 9 and 13 kilometers in relation to the field po-
sition (Stolen, Chamari, Castagna, & Wisloff, 2005). 
Also, there is an increase in the ratio of running at vari-
ous speed and intensity to walking and standing. These 
changes are not only reflected in the aforementioned 
values of BF representation and endomorphy com-
ponent, but also in the decrease of the mesomorphy 
component and a slight increase in the ectomorphy 
component. Authors state that the parameters of elite 
soccer players are similar to the parameters of medium-
distance runners (Malina, Bouchard, & Bar-Or, 2004). 
Those trends are also confirmed by (Moreira, 2008) 
who monitored the development of somatotypes in 
world-class players between 1970 and 1998. Profes-
sional studies imply that the value of the mesomorphy 
component ranges from 4.0 to 4.9 points and the ec-
tomorphy component from 2.0 to 2.9 points (Casa-
jús, 2001; Gil, Gil, Ruiz, Irazusta, & Irazusta, 2007; 
Hencken, 2004; Raschka & Wolthausen, 2007). If we 
consider the value of the endomorphy component of 
2.6 points as the limit value for optimal mesomorphy, 
then the endomorphy value of up to 2.6 points was 
found in 18 players (60%) at the highest performance 
level, 15 players (50%) at the middle performance level 
and 7 players (23.33%) at the lowest performance level. 
The increasing value of the mesomorphy component 
with the decreasing performance level in our players is 
accompanied by a significant increase in the endomor-
phy component.

As the somatotype needs to be evaluated as a whole, 
we performed an analysis of the somatotype of the in-
dividual players we monitored. Based on the presented 
values of the individual components of somatotypes 
(2.0 to 2.6 – 4.0 to 4.9 – 2.0 to 2.9), the values for an 
optimal somatotype are met by 7 players (23.33%) at 
the highest performance level, 4 players (13.33%) at the 
middle performance level and no players at the lowest 
performance level.
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Restriction of the results
The results obtained may be influenced by the scope 
of the selected set and by the fact that the players came 
from one region. In spite of that we can consider the 
players to be a particular representative set of players 
in the given age category of the Moravian-Silesian Re-
gion, which is one of the 14 regions representing the 
territorial structure of CMFS (the Football Associa-
tion of the Czech Republic).

The results of the evaluation and the differences in 
the somatic parameters between the individual perfor-
mance levels may also be influenced by the selection 
of those parameters. For instance, we could not per-
form the evaluation of the ECM/BCM index (a ratio 
between the extracellular and intracellular mass) which 
is also considered to be a criterion for the evaluation of 
the prerequisite to a physical performance. The used 
equipment we had available (Tanita 418 MA) does not 
allow taking measurements of such parameters. 

In addition, the diet of the monitored players could 
also have a significant effect on the results. We did not 
observe the diet of the players; however, the soccer 
clubs did not provide any meals to the players and they 
did not receive any food supplements or dietary recom-
mendations.

CONCLUSION

The mean values of basic anthropometric parameters 
(body height and mass) do not statistically significantly 
differ in the observed performance categories of play-
ers. In all of the observed groups the ascertained av-
erage values correspond to the standard values of the 
Czech population in this age group.

For other somatic parameters, the mean values of 
players in the lowest performance category statistical-
ly and substantively differed from other performance 
levels. The only exception was the FFMI index, where 
there were no differences observed, and the value of 
mesomorphic component, where only the mean values 
of players from the highest and lowest performance cat-
egories statistically and substantively differed. 

From the middle performance level (regional com-
petition), we do not consider the monitored body com-
position parameters as crucial in terms of individual 
playing performance. This finding is in accordance 
with the findings presented in the professional study 
that is also involved with the body composition of ju-
nior age soccer players (Botek et al., 2010).
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SOMATICKÉ PARAMETRY HRÁČŮ KOPANÉ 
MLÁDEŽNICKÝCH KATEGORIÍ VE VZTAHU 

K VÝKONNOSTI
(Souhrn anglického textu)

VÝCHODISKA: Somatické parametry jsou zařazová-
ny nejen do obecné struktury sportovního výkonu, ale 
i do struktury sportovního výkonu ve fotbale. S ohle-
dem na tuto strukturu by měli mít hráči vyšší výkon-
nostní úrovně vhodnější somatické předpoklady pro 
výkon a jejich somatické parametry by se měly lišit od 
hráčů nižší výkonnostní úrovně.
CÍLE: Cílem studie je zhodnotit somatické parametry 
u hráčů kopané různé výkonnostní úrovně.
METODIKA: Výzkum byl realizován u 90 hráčů kopa-
né, hrajících dorostenecké soutěže. Hráči byli rozděleni 
do tří výkonnostních úrovní. U hráčů byly sledovány 
základní antropometrické parametry (tělesná výška 
a hmotnost), somatotyp (Heath-Carter), zastoupení tě-
lesného tuku, tukuprosté hmoty a celkové tělesné vody 

(metoda BIA – Tanita 418 MA). Měření všech hráčů 
probíhalo ve stejném roce na začátku soutěžního ob-
dobí. Všechna měření byla realizovaná vždy v ranních 
hodinách a prováděla je vždy stejná osoba s odpovída-
jící praxí.
VÝSLEDKY: Průměrnými hodnotami základních an-
tropometrických parametrů (tělesná výška a hmotnost) 
se sledované výkonnostní kategorie hráčů statisticky 
významně neliší. U všech sledovaných skupin odpoví-
dají zjištěné průměrné hodnoty normovým hodnotám 
české populace této věkové skupiny.
V ostatních somatických parametrech se statisticky 
i věcně významně odlišovaly průměrné hodnoty hráčů 
nejnižší výkonnostní úrovně od ostatních výkonnost-
ních úrovní. Hráči nejnižší výkonnostní úrovně měli 
nejvyšší tělesnou hmotnost, která je způsobena zvýše-
ním podílu tukové složky, nikoliv tukuprosté hmoty, 
což se u nich také projevilo nejvyšší hodnotou procen-
tuálního zastoupení tělesného tuku a nejnižší hodno-
tou tukuprosté hmoty.
ZÁVĚRY: Od střední výkonnostní úrovně (Česká re-
publika – Moravskoslezský kraj) nepovažujeme sledo-
vané parametry tělesného složení v kontextu individu-
álního herního výkonu za klíčové.

Klíčová slova: sportovní hry, sportovní výkon, tělesné slo-
žení, somatotyp.


