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Abstract:
Somatotype of the human body is influenced by many factors. In addition to genetic, there are also 

environmental factors and cultural differences. The aim of this study was to compare the morphological 
configuration of men’s body of Slovak and Saudi Arabian soccer players and find out the differences between 
soccer players in different playing positions. The study sample consisted of 50 Slovak soccer players aged 
19-26 years (21.28±1.46), including 18 defenders, 13 forwards, six goalkeepers, and 13 midfielders, and 
50 Saudi Arabian soccer players aged 18-25 years (20.12±1.77), including 16 defenders, 20 forwards, four 
goalkeepers, and 10 midfielders. The used Heath-Carter method categorizes people into 13 groups according 
to the predominant physical component. The results indicated that soccer players differed among themselves 
according to playing positions. Slovak defenders and forwards were balanced mesomorphs, Slovak goalkeepers 
were endomorphic mesomorphs and central type was the predominant in Slovak midfielders. Almost all Saudi 
Arabian soccer players were predominantly mesomorph-endomorphs, with the exception of the defenders 
who were endomorphic mesomorphs. On average, the predominant somatotype of Slovak soccer players 
was balanced mesomorph (2-8,4-1,2-4), and of Saudi Arabian soccer players mesomorph-endomorph (3-8,4-
3,1-4). It seems that the somatotype of soccer players varies depending on the country as well as the playing 
position. Therefore, it is necessary to examine anthropometry also with regard to geographical and cultural 
differences. In addition, regular evaluation of soccer players’ somatotype can help coaches implement exercise 
elements that would probably increase players’ sports performance. 
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Introduction
Soccer is one of the most popular sports 

watched with great interest in all countries of the 
world (Orhan, Sagir, & Zorba, 2013). In important 
moments of the match, the most common move-
ment of a soccer player is to run with high inten-
sity. Experts report that up to 90% of all high-
intensity runs are done within five seconds and 
moreover 45% of soccer goals are scored after a 
high-intensity intensity running (Andrzejewski, 
Chmura, Pluta, & Kasprzak, 2012; Faude, Koch, 
& Meyer, 2012). Wong, Chamari, Dellal, and 
Wisloff (2009) found that most high-intensity runs 
were done by forwards and midfielders. There-
fore, in terms of somatotypology, it is effective to 
select forwards and midfielders with a lower body 

weight and lower body height, which can increase 
their speed in important moments of the match. 
Research results of Wong et al. (2009) show that 
body height of soccer players positively correlates 
with the vertical jump performance. It seems that 
it is effective to select defenders with a higher body 
height who can more easily defend the balls directed 
from the opposing forwards. Wong et al. (2008) also 
found that goalkeepers have a higher body mass 
index (BMI) compared to defenders, midfielders, 
and forwards. Given the nature of this finding, it 
seems effective to select goalkeepers among soccer 
players with a higher body weight and body height 
who can more easily defend and catch the ball (Gil, 
Gil, Ruiz, Irazusta, & Irazusta, 2007; Wong, et al., 
2008, 2009). Although body shape and size are 
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not the only variables necessary to determine the 
success of athletes, they may represent important 
prerequisites for certain sports (Gualdi-Russo & 
Zaccagni, 2001).

Changes in size and proportion of the human 
body are largely influenced by genetic factors 
(Peeters, et al., 2007; Pereira, et al., 2016; Saranga, 
et al., 2008). However, heritability is not the only 
factor that affects variability in the bodily constitu-
tion of humans (Fragoso, Fortes, Viera, & Castro, 
2003; Lee & Lin, 2007; Makgae, Monyeki, Brits, 
Kemper, & Mashita, 2009; Veldre, 2004). Saranga 
et al. (2008) report that environmental factors have 
a significant impact on the human body’s size and 
proportionality as well as the number of calories 
taken in via food and drinks, and the level of phys-
ical activity of people. The frequency, intensity 
and method of training load application affects the 
percentage of fat mass and contribute to the change 
in proportionality of the human body (Malina, 
Bouchard, & Or, 2004). By analysing the physical 
composition of athletes of various specializations, 
the impact of sports training and physical exercise 
on the human body can be assessed as well as the 
adequacy of the implemented exercise elements 
(Gil, et al., 2007).

Biotypology using the Heath-Carter anthropo-
metric somatotype is one of the most widely used 
methods for the selection of gifted and talented 
people for sports (Sterkowicz-Przybycien & Gualdi-
Russo, 2018). Analysis of morphological parameters 
of athletes helps to define optimal somatic prereq-
uisites for quality performance in various sports 
disciplines (Kokaisl, 2007). Athletes who have 
achieved excellent results in their sports speciali-
zation represent a specific model to other athletes, 
respectively a somatic and physical pattern that 
has predisposed them to successful sports perfor-
mances (Ziv, & Lidor, 2009). Therefore, there are 
currently a number of studies that have investi-
gated the somatotypology of athletes in a variety 
of sports such as judo (Noh, Kim, & Kim, 2014), 
gymnastics (Purenovic-Ivanovic & Popovic, 2014), 
canoeing (Ackland, Ong, Kerr, & Ridge, 2003), 
ballet (Liiv, et al., 2013), wrestling (Ramirez-Velez 
et al., 2014), basketball (Ayan & Erol, 2016; Rupčić, 
Matković, Knjaz, Baščevan, & Rodić, 2011), moun-
tain climbing (Barbieri, Zaccagni, Cogo, & Gualdi-
Russo, 2012), soccer (Reilly, Bangsbo, & Franks, 
2000), or volleyball (Carvajal, et al., 2012).

The analysis of somatotypes of athletes from 
different countries of the world has revealed some 
differences in their anthropometric characteristics. 
For example, Turkish soccer players were classified 
as balanced mesomorphs (2-4,4-8,2-3), featuring a 
predominance of a muscle-skeletal component and 
a balance of fat and linearity components (Hazir, 
2010). In case of Zimbabwean soccer players, 
the mean somatotype rating reached values of 

1-4,4-4,3-2, indicating ectomorphic-mesomorph 
(Makaza, Amusa, Goon, Tapera, & Gundani, 2012). 
Croatian amateur soccer players were classified as 
endomorph-mesomorph. In comparison to elite 
soccer players, Croatian amateur soccer players 
were more endomorphic and less mesomorphic. 
It is very likely that such body build diminishes 
the quality of their performance in competitions 
(Erceg, Grgantov, & Milić, 2013). There is currently 
a lack of studies to show differences in the soma-
totypology of soccer players of different countries, 
which would be examined at the same time and 
using the same tools. The aim of this study was to 
compare the morphological configuration of men’s 
body of Slovak and Saudi Arabian soccer players 
and find out the differences between soccer players 
depending on playing positions. In the first hypoth-
esis, we assumed that we would find significant 
differences in the anthropometric characteristics 
between the Slovak and Saudi soccer players. In 
the second hypothesis, we assumed that we would 
verify the significant differences between the Slovak 
and Saudi Arabian soccer players according to their 
playing positions.

Methods
Participants

The study sample consisted of 50 Slovak soccer 
players aged from 19 to 26 years (21.28±1.46), 
composed of 18 defenders, 13 forwards, six goal-
keepers and 13 midfielders, and 50 Saudi Arabian 
soccer players aged from 18 to 25 years (20.12±1.77), 
composed of 16 defenders, 20 forwards, four goal-
keepers and 10 midfielders. The Slovak soccer 
players had sports experience of 12.68±2.63 years 
and Saudi Arabian soccer players of 10.76±1.87 
years. The participating soccer players were of a 
similar age, of a similar sports experience, and of 
a similar level of performance (university league), 
thus ensuring that we created a research sample 
suitable for international comparison using the 
same methods at the same time.

Procedures
For determining somatotypes of soccer players, 

we used the Heath-Carter method (Carter, 2002). 
The Heath-Carter method is one of the commonly 
used methods for somatotype determination that 
originated from the development of the classical 
Sheldon’s photoscopic scheme of the assessment 
of body physique. The Heath-Carter somatotype 
represents three components: ectomorphy, meso-
morphy and endomorphy. For the purpose of this 
study, we selected the Heath-Carter method because 
it allows categorizing soccer players into 13 groups 
according to the predominant physical component 
(Carter, 2002).
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In order to ensure objective comparability of 
the results, we tried to create identical data collec-
tion conditions with the use of uniform research 
tools. Body height of soccer players was measured 
by an anthropometer of GPM, with an accuracy of 
0.1 centimetre. The soccer players stood upright 
with their backs leaning against the wall. Before the 
measurement, we checked that the soccer players 
were looking straight ahead and their heads were 
located in the Frankfort’s horizontal plane. We 
measured the height from the ground to the vertex 
point. Body weight of soccer players was measured 
by a digital weight scale, with an accuracy of 0.1 
kilogram, placed on a hard surface. Soccer players 
were weighed without shoes wearing minimal 
clothes (Kalinková & Kalinka, 2008). We used 
the body height and body weight values of soccer 
players to calculate the ectomorphic component. 
The ectomorphy represents relative linearity of 
physique, which is the value of body height divided 
by cube root of body weight (height:weight ratio; 
HWR). According to the values of HWR parameter, 
we used one of the following equations: if HWR 
was greater than or equal to 40.75, then ectomorphy 
= 0.732 HWR-28.58. If HWR was less than 40.75 
but greater than 38.25, then ectomorphy =0.463 
HWR-17.63. If HWR was equal to or less than 
38.25, then ectomorphy =0.1 (Carter, 2002). 

Mesomorphy represents a measure of muscu-
loskeletal development. The value of the mesomor-
phic component of soccer players was calculated 
according to the following equation: 
Mesomorphy = 0.858 x humerus breadth + 0.601 
x femur breadth + 0.188 x corrected arm girth + 
0.161 x corrected calf girth – body height 0.131 + 
4.5 (Carter, 2002). 

Humerus breadth, as well as femur breadth, 
were measured by a sliding caliper model 105, 
with an accuracy of 0.1 mm. Before measuring of 
humerus and femur breadth, we checked that the 
forearm and humerus as well as the lower leg and 
femur formed an angle of 90°. Arm girth as well as 
calf girth were measured by a sewing tape measure. 
Arm girth was measured at the site of the largest 
arc. Calf girth was measured at the site of the largest 
arch of the trigeminal calf muscle (Kalinková & 
Kalinka, 2008). The girths were corrected by the 
subtraction of relevant skinfolds.

Endomorphy represents relative body fatness 
of the human body. The endomorphic component 
was calculated according to the following equation: 
Endomorphy =- 0.7182+0.1451(X)-0.00068(X2)+
0.0000014(X3), 
where X was the sum of the values of triceps, 
subscapular and suprailiac skinfolds multiplied by 
170.18/body height. The values of the individual 
components of the somatotype were evaluated on 

the following scale: 2.5≤ low values, <3-5> medium 
values, 5.5≥ high values (Carter, 2002). All values 
of skinfolds were measured by a modified caliper 
Best II K-501. The triceps skinfold was measured 
in a standing position, on the right side of the body 
halfway between the acromion and the olecranon. 
The subscapular skinfold was measured below the 
lower angle of scapula on the right side of the body 
in the direction obliquely downwards and laterally. 
The suprailiac skinfold was measured three centi-
metres from the lumbar bone in a slightly causal 
direction. The calf skinfold was measured on the 
medial side exactly at the level of the maximum 
calf breadth at the point of the largest arch of the 
trigeminal calf muscle (Kalinková & Kalinka, 
2008). This study was approved by the Research 
Ethics Committee (approval No. PSU IRB-2018-
02-001). All participants were informed about the 
aims, methods of data collection and their use for 
research purposes. In addition, all participants gave 
their written informed consent in accordance with 
the Declaration of Helsinki.

Statistical analysis
The study is of a comparative research design 

that compares anthropometric characteristics of 
Slovak and Saudi Arabian soccer players. The SPSS 
statistical program (Version 23 for Windows, IBM, 
Armonk, NY, USA) was used to process and eval-
uate the obtained data. The Kolmogorov-Smirnov 
and Shapiro-Wilk tests of normality were applied to 
examine the data distribution. Due to the nonpara-
metric distribution of the data, the Mann-Whitney 
U-test was used to compare the observed anthro-
pometric parameters between the Slovak and Saudi 
Arabian soccer players. The level of significance 
was set at p<05. Effect size was expressed by point 
biserial correlation r, whereby a small effect was 
in an interval .10 ≤r<.30, a medium effect was in 
an interval .30 ≤r<.50, and a large effect was r≥.50. 
Somatotype distributions of Slovak and Saudi 
Arabian soccer players were shown by soma-
tocharts (Carter, 2002). 

Results
Table 1 presents mean values (M) and standard 

deviations (SD) of anthropometric parameters of 
Slovak and Saudi Arabian soccer players, as well 
as significant differences between the groups (p) 
and effect size (r). As can be seen, some anthro-
pometric parameters differed between the Slovak 
and Saudi Arabian soccer players. Statistically 
significant differences were observed mainly in the 
thickness of skinfolds, namely in triceps skinfold 
(p<.01; r=.39), subscapular skinfold (p<.01; r=.31), 
suprailiac skinfold (p<.01; r=.36), and calf skin-
fold (p<.01; r=.46). Despite the fact that the average 
body weight of Slovak and Saudi Arabian soccer 
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Table 1. Differences in anthropometric characteristics between the Slovak and Saudi Arabian soccer players 

Anthropometric parameters 
Slovak soccer players

(n=50)
M±SD

Saudi Arabian soccer players 
(n=50)
 M±SD

p r

Body height (cm) 180.20±6.55 175.76±7.12 .001 .32

Body weight (kg) 76.94±8.31 78.84±13.17 .945 .01

Triceps skinfold (cm) 0.84±0.19 1.11±0.42 .000 .39

Subscapular skinfold (cm) 0.88±0.23 1.10±0.40 .002 .31

Suprailiac skinfold (cm) 1.11±0.43 1.49±0.57 .000 .36

Calf skinfold (cm) 0.85±0.24 1.10±0.25 .000 .46

Humerus breadth (cm) 6.23±0.45 6.30±0.45 .509 .07

Femur breadth (cm) 8.89±0.88 9.03±1.10 .989 .01

Corrected calf girth (cm) 38.18±2.24 37.74±2.17 .403 .08

Corrected arm girth (cm) 35.26±2.30 33.72±3.61 .010 .26

Note. M – mean value, SD – standard deviation, p – significance (p<.01), r – effect size (small effect .10≤r<.30, medium effect .30 
≤r<.50, large effect r ≥.50), cm – centimetre, kg – kilogram. 

Table 2. Differences in somatotypes of soccer players by playing positions

Playing positions Country n Somatotype Somatochart

Defenders Slovakia 18 2-7,4-4,2-6 1

Saudi Arabia 16 3-9,4-7,1-8 12

Forwards Slovakia 13 2-7,4-2,2-5 1

Saudi Arabia 20 3-7,4-2,1-3 11

Goalkeepers Slovakia 6 3-6,4-8,2-1 12

Saudi Arabia 4 5-3,5-7,0-9 11

Midfielders Slovakia 13 3-7,3-3,2-6 13

Saudi Arabia 10 3-3,3-5,1-4 11

Note. 1 – balanced mesomorph, 11 – mesomorph-endomorph, 12 – endomorphic mesomorph, 13 – central type.

Figure 1. Dominant somatotypes of Slovak soccer players 
by positions.

Figure 2. Dominant somatotypes of Saudi Arabian soccer 
players by positions.

players was not significantly different (p>.05; r=.01), 
the results of our study show that the Slovak soccer 
players were on average four centimetres taller 
than the soccer players from Saudi Arabia (p<.01; 
r=.32). Statistically significant differences were also 
found between the monitored soccer groups in the 

corrected arm girth (p<.01; r=.26). The difference 
in the humerus (p>.05; r=.07) and femur breadth 
(p>.05; r=.01) proved to be statistically insignificant, 
as well as the corrected calf girth (p>.05; r=.08).

The Slovak and Saudi Arabian soccer players 
were categorized into relevant categories by the 

Defenders
Forwards
Goalkeepers
Midfielders

Defenders
Forwards
Goalkeepers
Midfielders
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Heath-Carter method: (1) balanced mesomorph, 
(2) ectomorphic mesomorph, (3) mesomorph-ecto-
morph, (4) mesomorphic ectomorph, (5) balanced 
ectomorph, (6) endomorphic ectomorph, (7) endo-
morph-ectomorph, (8) ectomorphic endomorph, 
(9) balanced endomorph, (10) mesomorphic endo-
morph, (11) mesomorph-endomorph, (12) endomor-
phic mesomorph, (13) central type (Carter, 2002). 
As we can see in Table 2, the balanced mesomorph 
type was predominant for the Slovak forwards 
(2-7,4-2,2-5) and defenders (2-7,4-4,2-6); the central 
type was predominant for the Slovak midfielders 
(3-7,3-3,2-6). For the Slovak goalkeepers, endomor-
phic mesomorph was typical (3-6,4-8,2-1). Graphic 
results of the Slovak soccer players are presented 
in Figure 1. Figure 2 presents results of the Saudi 
Arabian soccer players’ somatochart. As we can 
see, the predominant somatotype for almost all the 
Saudi Arabian soccer players was mesomorph-
endomorph (forwards 3-7,4-2,1-3; midfielders 3-3,3-
5,1-4; goalkeepers 5-3,5-7,0-9), with the exception 
of the defenders who were predominantly endo-
morphic mesomorphs (3-9,4-7,1-8). On average, 
the predominant somatotype for the Slovak soccer 
players was balanced mesomorph (2-8,4-1,2-4), 
whereas for the Saudi Arabian soccer players it 
was mesomorph-endomorph (3-8,4-3,1-4), which 
is presented in Figure 3. 

Discussion and conclusion
Until now, it has not been possible to unequivo-

cally prove that somatotypology of soccer players 
is uniform in all countries of the world. Although 
there are research studies that have confirmed 
balanced mesomorph as the predominant somato-
type in many countries (Fidelix, et al., 2014; Orhan, 
Zagir, & Zorba, 201), there are also research studies 
that have reported some differences in the constitu-
tion of the human body according to countries or 
playing positions (Hazir, 2010; Makaza, et al., 2012). 

Therefore, the aim of this study was to compare the 
morphological configuration of men’s body of the 
Slovak and Saudi Arabian soccer players and find 
out the differences between soccer players playing 
different positions.

We found that in both the Saudi Arabian and 
the Slovak soccer players a mesomorphic compo-
nent predominated, the component which had been 
proven to be most genetically conditioned in terms of 
heritage (Peeters, et al., 2007). The differences were 
revealed  in relation to the proportion of the endo-
morphic component, which was higher in the Saudi 
Arabian soccer players. Peeters et al. (2007) report 
that the endomorphic component is least affected 
by heritability, hence environmental factors, such 
as frequency and load of sports training, and the 
nutritional value of food consumed have a signifi-
cant impact on it (Saranga, et al., 2008). Although 
the Slovak soccer players had a profile of balanced 
mesomorphs (2-8,4-1,2-4) and the Saudi Arabian 
soccer players had a profile of mesomorph-endo-
morphs (3-8,4-3,1-4), the differences between them 
were caused mainly by the proportion of endomor-
phic component, which can be changed by proper 
training programmes and consumption of nutrition-
ally valuable foods (Saranga, et al., 2008).

The Slovak soccer players were on average four 
centimetres taller compared to the Saudi Arabian 
peers, but their average body weight was almost 
equal. The value of BMI revealed that the Slovak 
soccer players belonged to a normal-weight group 
(23.69±2.05) and the Saudi Arabian soccer players 
were at the edge between the normal weight and 
overweight (25.42±3.06), which was also evidenced 
by the recorded higher proportion of endomorphic 
component. Our findings are consistent with the 
findings of the World Health Organization findings 
(WHO, 2018), which revealed a higher prevalence 
of overweight in the Saudi Arabian population. The 
cause of a higher body weight of the Saudi Arabian 
population may be the consumption of nutrition-
ally poorer but caloric meals and sweetened bever-
ages (Al-Otaibi, 2017), or the ever-growing seden-
tary lifestyle (Al-Hazzaa, Abahussain, Al-Sobayel, 
Qahwaji, & Musaiger, 2011; Alsubaie & Omer, 
2015). The warmer climatic conditions in Arab 
countries can lead to lower physical activity and 
thus to a higher proportion of fat, which was also 
reflected in the results of our research, where the 
Saudi Arabian soccer players differed from the 
Slovak counterparts in thickness of skinfolds. A 
higher training frequency and a greater training 
load of the Slovak soccer players were probably 
reflected in the bicep’s circumference, which 
showed significant differences compared to the 
Saudi Arabia soccer players.

Differences were found not only between the 
soccer players of two countries – Slovakia and 
Saudi Arabia, but also between playing positions 

Figure 3. Dominant somatotypes of Slovak and Saudi Arabian 
soccer players.

Slovak soccer players
Saudi Arabian soccer players
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