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Abstract

The aim of this study was to obtain relevant knowledge about signifi cant diff erences in some anthropometric 
characteristics of top soccer and basketball players. The sample included 39 male subjects divided into two 
subsamples. The fi rst subsample included 26 subjects, who trained in the senior selection in the Football club 
Vojvodina from Novi Sad, while the other subsample included 14 subjects who trained in the senior selection in the 
Basketball club Vojvodina, from Novi Sad. The variables sample included 20 anthropometric measures that defi ned 
 longitudinal and transversal dimensionality of skeleton, body volume and body mass, and  subcutaneous adipose 
tissue. The results were analysed in a statistical procedure marked as a signifi cance testing of two arithmetic means 
of the independent samples, a t-test at the level of signifi cance of p<0.05. It was concluded, based on these results 
that  signifi cant diff erences occur in all variables for evaluation of longitudinal and transversal dimensionality of 
skeleton, as well as for body volume and body mass. When we talk about subcutaneous adipose tissue signifi cant 
diff erences occur in all variables except for the skinfold of the upper arm.
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Introduction

Top athletes, who engage in diff erent sports activity, are dif-
ferent in physical and physiological characteristics. It is expected 
for a top athlete to represent an expression of potential through 
heritage, training, nutrition, and sociocultural factors (Bourgois 
et al., 2000). An interdisciplinary approach in any sport disci-
pline is required for the individual’s sporting development since 
it enables task completion during competition or training process 
(Bjelica, 2002; Bjelica & Fratrić, 2011; Bjelica, 2013). Th ere are 
certain specifi cs and diff erences in competition structure in every 
sport, so the need for continuous research and confi rmation of 
these specifi cs in practice is imposed (Masanovic & Vukasevic, 
2009).

Anthropometry is the method of measuring the human body 
or individual body parts. Its purpose is to quantify and defi ne 
morphological traits, and provide us with an objective image of 
the state of growth of the person tested. Morphological charac-

teristics appear to be of great importance for orientation and se-
lection in most sports disciplines. Given that they are present in 
the specifi cation equation of every sport, morphological charac-
teristics take up one of the major positions. For a large number 
of sports disciplines, the morphological structure that aff ects the 
sports effi  ciency the most is already known, although the coeffi  -
cients of participation of individual morphological dimensions in 
the specifi cation equation indubitably change due to the devel-
opment of technique and tactics, and modern achievements in a 
particular sport (Gusic et al., 2017).

Soccer is a sports game played in the open fi eld, and the 
training is usually based on the continual movement, expressed 
through endurance, which consists of a series of moderate ac-
tivities, followed by alternating periods of high intensity, which 
leads to signifi cant metabolic heat production (Masanovic, 2015). 
Basketball is considered as one of the acyclic sports games with 
extremely complex movements and specifi c and functional char-
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acteristics; defi ned as anaerobic-glycotic activity, characterized 
by a large number of recurring explosive-velocity movement pat-
terns of extremely high intensity (Erčulj et al., 2002; Stojanovic 
et al., 2016; Masanovic, 2018). It is considered a highly selective 
sports branch characterized by players with distinct body height 
and long extremities, while the amount of subcutaneous fat tis-
sue adversely aff ects the eff ectiveness of the player and limits his 
motor and functional potentials (Popovic et al., 2013; Masanovic, 
Vukotic, Bjelica, & Popovic, 2018; Popovic, Bjelica, Vukotic, & 
Masanovic, 2018; Vukotic, Corluka, Vasiljevic, & Bubanja, 2018; 
Vukotic, 2018).

Th e role of morphological characteristics and body constitu-
tion in sport activities is huge. For specifi c kinesiogical activity 
type, specifi c morphology type is necessary for above-average 
and top result achievement. Also, for above-average and top re-
sult achievement, long-term training procces is necessary, with 
regards of previous selection, genetical basis and social surround-
ings (Bala, 2000).

Th e aim of this research is to determine whether there is a dif-
ference in anthropometric characteristics between the top soccer 
and basketball players, and if so, to defi ne the scope of it, and to 
characterize, as accurately as possible, the morphological charac-
teristics of subjects by measuring their body parts individually.

Methods

Th e sample included 40 male subjects divided into two sub-
samples. Th e fi rst subsample included 26 subjects, who trained in 
the senior selection in the Football club “Vojvodina” from Novi 
Sad, which competed in Super League of Serbia, while the other 
subsample included 14 subjects who trained in the senior selec-
tion in the Basketball club “Vojvodina”, which competed in Super 
League of Serbia as well. Criteria for selection of subjects for the 
sample were as follows: they have been members of the fi rst team 
squad for at least one year and that they are in good health.

Anthropometric research technique was used for data col-

lection. A total of 20 anthropometric measures were evaluated, 
that defi ned the longitudinal and transversal dimensionality of 
skeleton, body volume and body mass, and subcutaneous adipose 
tissue: body height, body weight, elbow diameter, wrist diame-
ter, knee diameter, ankle joint diameter, minimum circumference 
of the upper arm, maximum circumference of the upper arm, 
minimum circumference of the forearm, maximum circumfer-
ence of the forearm, minimum circumference of the upper leg, 
maximum circumference of the upper leg, minimum circum-
ference of the lower leg, maximum circumference of the lower 
leg, skinfold thickness of the upper arm, skinfold thickness of the 
forearm, skinfold thickness of the thigh, skinfold thickness of the 
calf, skinfold thickness of the chest and skinfold thickness of the 
abdomen. 

Anthropometric research was conducted according to IBP 
standards, while respecting the basic rules and principles related 
to the selection of parameters, standard conditions and measur-
ing techniques, as well as the standard measuring instruments 
calibrated before measuring. 

Th e measuring was carried out in the middle of the competi-
tive season. Th e data obtained in the research were analyzed with 
the statistical program SPSS 20.0, adapted for use on personal 
computers. Th e arithmetic mean, standard deviation and stan-
dard errors of the arithmetic mean of the anthropometric char-
acteristics were calculated for respondents who are professional 
soccer players and professional basketball players, by testing the 
diff erences of arithmetic means of independent samples at a sig-
nifi cance level of p<0.05. Th is analysis gave answer to the ques-
tion whether there is a diff erence, and the scope of it, between 
the anthropometric characteristics of the soccer and basketball 
players, regulars who compete in union divisions.

Results

Th is section presents the results of central tendency and dis-
persion parameters, as well as the results of t-test for indepen-

Table 1. Descriptive Statistics

Soccer N=26 Basketball N=14

AM ± SD AM ± SD

Body height (cm) 182.11±6.73 199.50±7.37
Bodyweight (kg) 80.10±7.13 99.57±11.61
Elbow diameter (mm) 72.71±3.38 80.95±3.19
Wrist diameter (mm) 58.10±3.43 65.87±3.42
Knee diameter (mm) 99.33±3.77 103.58±7.08
Ankle joint diameter (mm) 75.72±3.22 80.21±2.45
Upper arm circumference (min) (cm) 30.31±2.46 33.32±2.01
Upper arm circumference (max) (cm) 32.15±1.97 35.32±2.17
Lower arm circumference (min) (cm) 16.92±0.89 18.00±0.85
Lower arm circumference (max) (cm) 16.42±2.55 28.21±1.53
Upper leg circumference (min) (cm) 42.27±2.63 44.14±2.89
Upper leg circumference (max) (cm) 56.42±2.66 61.89±3.18
Lower leg circumference (min) (cm) 24.35±1.20 25.71±1.52
Lower leg circumference (max) (cm) 37.85±1.93 40.93±2.46
Upper arm skinfolf (mm) 4.21±1.16 4.51±0.57
Lower arm skinfold (mm) 4.84± 0.62 5.33±0.79
Thigh skinfold (mm) 7.33±2.07 10.96±3.24
Calf skinfold (mm) 6.14±1.53 8.06±2.46
Chest skinfold (mm) 6.47±1.35 8.38±3.16
Abdomen skinfold (mm) 6.34±1.38 7.69±2.51

Legend: N – number of Subjects, AM – arithmetic mean, S – standard deviation 
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dent samples, classifi ed into tables. Observing the results, the 
diff erences of the central tendency and dispersion parameters 
can be immediately noticed between the top soccer and top bas-
ketball players when it comes to the parameters of longitudinal 
and transversal skeletal dimensionality, body volume and body 
mass. Th ose diff erences are not as visible and emphasized in the 
parameters for the evaluation of subcutaneous adipose tissue. 
Basketball players have higher values when it comes to all the 
variables (Table 1).

On the basis of the results presented it was determined that 
the subsamples are signifi cantly diff erent in 19 out of 20 an-

thropometric characteristics (level of signifi cance p<0.05). Bas-
ketball players show signifi cantly higher values in 19 variables: 
body height, body weight, elbow diameter, wrist diameter, knee 
diameter, ankle joint diameter, upper arm circumference (min), 
upper arm circumference (max), lower arm circumference 
(min), lower arm circumference (max), upper leg circumference 
(min), upper leg circumference (max), lower leg circumference 
(min), lower leg circumference (max), lower arm skinfold, thigh 
skinfold, calf skinfold, chest skinfold and abdomen skinfold. In 
one anthropometric characteristic, upper arm skinfold, basket-
ball players do not have signifi cantly higher values (Table 2).

Table 2. Independent Samples t-test

F t df P MD SED Min Max

Body height .09 -7.54 38 .000 -17.39 2.3 -22.05 -12.72

Bodyweight 5.23 -6.59 38 .000 -19.47 2.95 -25.46 -13.50

Elbow diameter .17 -7.48 38 .000 -8.22 1.09 -10.45 -5.92

Wrist diameter .01 -6.84 38 .000 -7.77 1.14 -10.07 -5.48

Knee diameter 5.08 -2.49 38 .017 -4.25 1.70 -7.70 -.80

Ankle joint diameter 1.97 -4.54 38 .000 -4.49 .99 -6.49 -2.48

Upper arm circumference (min) .15 -3.92 38 .000 -3.01 .77 -4.56 -1.45

Upper arm circumference (max) .02 -4.68 38 .000 -3.16 .67 -4.54 -1.80

Lower arm circumference (min) .00 -3.69 38 .001 -1.08 .29 -1.66 -.48

Lower arm circumference (max) .22 -2.39 38 .021 -1.79 .75 -3.30 -.28

Upper leg circumference (min) .27 -3.18 38 .003 -2.87 .90 -4.69 -1.04

Upper leg circumference (max) .78 -5.79 38 .000 -5.47 .94 -7.38 -3.55

Lower leg circumference (min) 1.29 -3.14 38 .003 -1.37 .43 -2.25 -.49

Lower leg circumference (max) 1.06 -4.36 38 .000 -3.08 .70 -4.51 -1.65

 Upper arm skinfolf 1.05 -.91 38 .370 -.29 .33 -.97 .37

Lower arm skinfold .74 -2.18 38 .035 -.49 .23 -.951 -.03

Thigh skinfold 1.81 -4.34 38 .000 -3.63 .84 -5.33 -1.94

Calf skinfold 4.83 -3.05 38 .004 -1.92 .63 -3.19 -.64

Chest skinfold 2.44 -2.69 38 .011 -1.91 .71 -3.35 -.47

Abdomen skinfold 3.96 -2.19 38 .034 -1.34 .61 -2.58 -.10

Legend: F–value of Levene’s test of equality of variances, t–value of t-test, df–number of degreeseof freedom, p–signifi cance of two-tailed 
testing of arithmetic mean diff erence, MD–arithmetic mean diff erence, SED–standard error of diff eence, Min–the level of lower diff erence 
interval, Max–level of upper diff erence interval

Discussion

On the basis of the data obtained in this study, it was found 
that there are signifi cant diff erences in certain anthropometric 
characteristics between soccer players and basketball players 
in the highest rank of competition. Results relating to mea-
sures of the skeleton longitudinality and transversal, as well 
as body volume and body mass showed signifi cantly higher 
values for basketball players. Subcutaneous adipose tissue 
showed signifi cantly higher values for basketball players in 
5 out of 6 variables (lower arm skinfold, thigh skinfold, calf 
skinfold, chest skinfold, abdomen skinfold). Th e fi ft h variable, 
upper arm skinfolf, was also of higher value for basketball 
players, though very slightly.

Being a professional athlete requires a high level of prepa-
ration which, in addition to motor and functional abilities, 
must be supported by morphological characteristics that 
should correspond, through the perfect harmony, based on 
sport structure, to the rank of the competition and the spe-

cifi cs of the player position, which diff er within almost every 
sport branch.

Th e aim of this research was to determine whether there 
is a diff erence, and the scope of it, in anthropometric charac-
teristics between the top soccer and basketball players, and to 
characterize, as acurately as possible, the morphological char-
acteristics of subjects by measuring the individual body parts.

Considering the movement patterns in basketball, great-
er body height and body mass, bigger diameters of all joints, 
and higher values of extremities’ circumferences, are expect-
ed primarily for the reason that basketball is a sport in which 
body height gives advantage in defence and attack because 
taller players have the ability to easily reach the basket, and 
block the opponent’s attach respectively (Popovic et al., 2014; 
Vukasevic, Vukotic, & Masanovic, 2018; Vukašević, Spaic, & 
Masanovic, 2018). Th e next reason is that the average body 
height of basketball players has increased signifi cantly in the 
last 20 years, and the reasons for this can be found in the sec-
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ular trend (Sedeaud et al., 2014) and good selection process. 
Also, body mass of basketball players is noticeably bigger, so 
the contemporary basketball player reminds of a colossus un-
der the hoop that can be thrown out of the racket solely by 
using even greater force. In the end, the use of supplements 
in nutrition, and sometimes even unauthorized remedies that 
help accelerate muscle growth is increasingly present as well 
(Hasegawa et al., 2014).

Movement patterns in soccer are the reason for lower sub-
cutaneous adipose tissue values for soccer players because in 
research, soccer is recognized as an aerobic sport in which 
activity lasts longer and running distance is greater (Popovic 
et al., 2013; Masanovic, Popovic, & Bjelica, 2018; Mašanović, 
Popović, & Molnar 2009; Popovic et al., 2009; Popovic, Molnar, 
& Masanovic, 2010; Popovic et al., 2010; Gardasevic, Bjelica, & 
Popovic, 2015; Gardasevic & Bjelica 2014). On the other hand, 
basketball is played on a smaller pitch, the running distance 
during the match is smaller which justifi es somewhat higher 
value of the thickness of the skin folds. However, these are the 
variables in which the diff erence is the smallest, seen mostly 
in the upper arm skinfolf variables (only slightly higher than 
for soccer players), lower arm skinfold and abdomen skin-
fold. Th e reason for the slight diff erence between the skinfold 
thicknesses of the upper extremities can be found in the fact 
that basketball players use both upper and lower extremities 
during the game, which is not the case in soccer.

Morphological characteristics of topclass soccer and bas-
ketball players appear to be of great interest for some authors 
(Saether, 2017; Madic et al. 2018; Gjonbalaj et al., 2018; Pojskic 
et al., 2014; Gajardo-Burgos et al., 2018) with the interest of 
fi nding the best morphology somatotype for particular sports, 
competition levels and player positions as well. Comparison of 
anthropometrics should support coaches with better under-
standing of specifi c demands of certain sport, where particu-
lar morphology profi le of athlete, combined with motor and 
functional abilities, should express its full potential (Gusic et 
al., 2017).
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