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Abstract
The study basically aimed to establish and analyze the morphological characteristics of elite female basketball players aged 14 and 15 
playing in Divisions A, B and C of the European Championship as well as to compare these groups of players. For this purpose, a sample 
was used consisting of 115 female basketball players aged 14.64 (±0.48) of whom 35 played in Division A, 48 in Division B and 32 in 
Division C of the European Championship. 23 standard morphological measures and 7 morphological indexes were applied to fi nd out 
the morphological profi le of the players (somatotype components, percentages of bone, fat and muscle tissue and body mass index). The 
results show that the Division A players are the tallest of all three player groups (p<0.05). This applies to the entire sample of subjects and 
to all three player types (guards, forwards and centers). No major differences were identifi ed between the Division A, B and C players in 
terms of the somatotype components, except for the mesomorphic component where the Division A players achieved slightly lower values. 
Fairly equalized values were also established in the percentage of bone, muscle and fat tissue. The results of the study show that body 
height is the factor in the area of morphological dimensions which most evidently differentiates between the high quality players and those 
of lower quality in all three playing positions.
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INTRODUCTION

Basketball is a team sport game requiring an 
extremely pronounced body height and certain other 
external geometrical body dimensions (Erčulj, 1996). 
The longitudinal dimensions chiefl y infl uence the ef-
fi ciency of some specifi c basketball movements with 
a pronounced vertical component (rebound, different 
shots at the basket, passes, blocking of shots, jump at 
the jump ball etc.) (Erčulj & Bračič, 2010). Accord-
ing to some researchers, the effi cient implementation 
of technical-tactical basketball elements and thus 
one’s playing performance are also affected by trans-
versal dimensions, voluminosity and subcutaneous 

fat (Dežman 1988; Erčulj, 1996). Needless to say, 
researchers ascribe a negative infl uence to the latter 
but this applies more to smaller male and female bas-
ketball players playing in perimeter positions (guards 
and forwards) than to centers (Dežman 1988; Erčulj, 
1996). Namely, some authors have found that the 
slightly higher percentage of fat tissue with young 
female basketball players is not a hindrance to a cen-
ter’s high performance (LaMonte et al., 1999; Erčulj 
& Bračič, 2010). Differences between individual 
playing positions also appear in other morphological 
characteristics, not only with male basketball players 
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but also with female ones (Bale, 1986; Piechaczek, 
1990; Ackland, Schreiner, & Kerr, 1997; LaMonte et 
al., 1999; Carter et al., 2005; Erčulj & Bračič, 2009b). 

Since 2007 Slovenia (Postojna) has hosted a 
FIBA international basketball camp for girls up to 15 
years of age. In four years, over 150 elite basketball 
players of this age from 28 European countries have 
taken part in it. In agreement with FIBA Europe and 
the Basketball Federation of Slovenia, we have mea-
sured morphological dimensions of the young camp 
participants in the past three years. A comprehensive 
database has been created to set up quality interna-
tional standards for this age category of basketball 
players. In recent times we have published a num-
ber of studies investigating and analyzing the level 
of development of morphological characteristics of 
the best European female basketball players of this 
age as well as establishing differences between indi-
vidual player types (playing positions) and between 
player groups of different quality (Erčulj & Bračič, 
2009b; Erčulj & Bračič, 2010). 

This study basically aims to establish and 
analyze the morphological characteristics or mor-
phological potential of elite European female bas-
ketball players aged 14 and 15 years. Another aim is 
to compare the players taking part in national team 
competitions of various quality levels (Divisions A, 
B and C) and to establish any differences between 
them. We are also interested in whether there are any 
differences between different player types within the 
three groups (divisions). We wish and hope that the 
fi ndings of this study will help the coaches of bas-
ketball clubs and national team selections to assess 
the morphological profi les of their female players 
and compare them against those of the best European 
female basketball players. Data on the structure of 
the morphological profi les of female basketball play-
ers of such a high quality are clearly very important 
and valuable for both basketball theory and practice. 
They enable model values to be generated which can 
greatly assist both basketball coaches and basketball 
researchers.

METHOD

The study sample consisted of 115 basketball 
players aged 14 and 15. Their average age was 14.64 
± 0.48 years and their training experience 5.08 ±1.91 
years. The sample of subjects was divided into three 
groups, depending on the competition level. The fi rst 
included female basketball players playing in the na-
tional team in the division of the highest level of the 
European Championship, i.e. Division A (N=35), the 
second included players of Division B which is sec-
ond best (N=48) and the third those who play in Divi-
sion C of the European Championship or do not com-
pete in the European Championship at all (N=32). All 
groups were further divided into three subgroups in 
terms of their playing position: guards (N=51), for-
wards (N=33) and centers (N=31). The study subjects 
were from 28 European countries. Each country was 
represented by at least two players and a maximum 
of six. As a rule, these were the top players in their 
countries and had been chosen by their national team 
selectors. They were all tested during three interna-
tional basketball camps held in Postojna, Slovenia. 
The camps took place from 6 to 11 July 2008, from 5 
to 10 July 2009 and from 3 to 8 July 2010 and were 
organized by the international basketball organiza-
tion FIBA Europe and the Basketball Federation of 
Slovenia. Prior to testing, the parents or guardians of 
the players (subjects of the study) had signed an in-
formed consent. All players were healthy and had no 
injuries.

In the study a battery of 23 standard morpho-
logical measures was applied, i.e. indicators of lon-
gitudinal and transversal dimensions, circumferences 
and fat tissue. These were applied in the calculation of 
seven morphological indexes: the three somatotype 
components, percentages of bone, fat and muscle tis-
sue (according to Matiegka) and body mass index. 
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Table 1   Description of the sample of variables of 
morphological measures and indexes*

CODE Anthropometric measure/dimension

AKGB skin fold of upper arm (biceps) (mm)

AKGH skin fold of back (mm)

AKGM skin fold of calf (mm)

AKGN skin fold of upper arm (mm)

AKGP skin fold of forearm (mm)

AKGPR chest skin fold (mm)

AKGS skin fold of thigh (mm)

AKGSI suprailiac skin fold (mm)

AKGT skin fold of stomach (mm)

AOML circumference of calf – left (cm)

AONL circumference of upper arm – left (cm)

AONMAXL circumference of upper arm - left - max (cm) 

AOPL circumference of forearm – left (cm)

AOSL circumference of thigh – left (cm)

AOSLSR circumference of thigh – left – medium (cm)

APKOLL diameter of left knee (cm)

APKOML diameter of left elbow (cm)

APSSL diameter of  left ankle joint (cm)

APZL diameter of wrist (cm)

ASM pelvis width (cm)

ASR shoulder width (cm)

BH body height (cm)

BW body weight (kg)

ECTO ectomorphic component of somatotype

ENDO endomorphic component of somatotype

MESO mesomorphic component of somatotype

BTP percentage of bone tissue (Matiegka) (%)

FTP percentage of  fat  tissue (Matiegka) (%)

MTP percentage of muscle tissue (Matiegka) (%)

BMI body mass index (kg/m2)
* The skin folds, circumferences and diameters of arms 
and legs are measured on the left side/extremity.

The data were processed using the SPSS 18.0 
statistical software for Microsoft Windows. The fol-
lowing descriptive statistics were calculated: mean 
value, standard deviation, standard error and minimal 
and maximal results. The differences among players 
from the A, B and C Divisions were established using 
a one-way ANOVA. The statistical signifi cance of the 
differences was established at a 5-percent risk level.

RESULTS AND DISCUSSION

First, the selected morphological indexes were 
calculated for the complete sample of subjects (Ta-
ble 2) and their morphological characteristics estab-
lished, followed by an identifi cation of differences 
between the Division A, B and C players as a whole 
and by player position.

Table 2   Descriptive statistics for the entire sample 
of subjects

Min. Max. Mean Std. 
Error 

Std. 
Dev.

BH 158,0 191,7 174,348 ,7518 8,0620

BW 46,0 96,6 64,279 ,8201 8,7946

BMI 16,8 26,5 21,082 ,1850 1,9836

ECTO ,9 6,3 3,371 ,1023 1,0967

ENDO 2,1 6,0 3,584 ,0736 ,7889

MESO ,8 5,9 3,091 ,0889 ,9529

BTP 13,0 20,5 16,005 ,1394 1,4947

FTP 13,0 38,1 22,514 ,3933 4,2172

MTP 36,8 47,2 41,527 ,2112 2,2646

As expected, it was established that in terms of 
both body height and body weight the selected bas-
ketball players achieved values considerably higher 
than the general population’s average. They are near-
ly 10 cm taller and 6 kg heavier on average than their 
counterparts from the general population in Slovenia 
(Starc, Strel, & Kovač, 2010). In terms of other mor-
phological dimensions, the deviations from the gen-
eral population are not that large. However, it can be 
established that the female basketball players from 
the selected sample are above-average ectomorphic 
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and below-average endomorphic and mesomorphic 
when compared to the general population (Tomazo-
Ravnik, 1994). Even though this sample consisted of 
narrowly selected elite young athletes, their fat tissue 
and skin fold values were relatively high. Namely, 
they equal those recorded in the general population 
or even exceed the values established with the gen-

eral population of girls of this age in Slovenia (Tom-
azo-Ravnik, 1994; Starc, Strel, & Kovač, 2010).

Further on, we compared the results of the Di-
vision A, B and C players and established the differ-
ences between them (Table 3).

Table 3   Descriptive statistics and differences between the Division A, B and C players 

N Mean Std. Dev. Std. Error F* Sig.* 

BW
A div 35 177,254 7,7694 1,3133
B div 48 174,150 7,4870 1,0806
C div 32 171,466 8,3459 1,4754
Total 115 174,348 8,0620 ,7518 4,608 ,012

BH
A div 35 66,891 8,4268 1,4244
B div 48 64,283 8,8280 1,2742
C div 32 61,416 8,4981 1,5023
Total 115 64,279 8,7946 ,8201 3,375 ,038

BMI
A div 35 21,263 2,1723 ,3672
B div 48 21,123 1,9962 ,2881
C div 32 20,822 1,7727 ,3134
Total 115 21,082 1,9836 ,1850 ,427 ,654

ECTO
A div 35 3,466 1,2127 ,2050
B div 48 3,344 1,1051 ,1595
C div 32 3,309 ,9713 ,1717
Total 115 3,371 1,0967 ,1023 ,193 ,825

ENDO
A div 35 3,623 ,8589 ,1452
B div 48 3,619 ,8186 ,1182
C div 32 3,491 ,6717 ,1187
Total 115 3,584 ,7889 ,0736 ,309 ,735

MESO
A div 35 2,849 1,0774 ,1821
B div 48 3,146 ,8295 ,1197
C div 32 3,275 ,9575 ,1693
Total 115 3,091 ,9529 ,0889 1,835 ,164

BTP
A div 35 15,771 1,3475 ,2278
B div 48 16,008 1,7366 ,2507
C div 32 16,256 1,2350 ,2183
Total 115 16,005 1,4947 ,1394 ,878 ,419

FTP
A div 35 22,963 4,8149 ,8139
B div 48 22,581 4,1700 ,6019
C div 32 21,922 3,6076 ,6377
Total 115 22,514 4,2172 ,3933 ,515 ,599

MTP A div 35 41,497 2,4898 ,4209
B div 48 41,740 2,2535 ,3253
C div 32 41,241 2,0506 ,3625
Total 115 41,527 2,2646 ,2112 ,466 ,629

* ANOVA
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lower values. Very equal values were also identifi ed 
in the other variables. It can be established that the 
young female basketball players from Divisions A, 
B and C do not differ in terms of the percentage of 
bone, muscle and fat tissue. The differences between 
the three groups of players are clearly seen in the graph 
below, showing standardized Z-scores (Figure 1).

A comparison of the results of the three groups 
of players shows that the Division A players are the 
tallest and the heaviest, followed by the Division B 
players and the Division C players who are the small-
est of all and thus the lightest (p<0.05). No major dif-
ferences were established between them in terms of 
the somatotype, except for the mesomorphic compo-
nent where the Division A players achieved slightly 

Figure 1.  Comparison between the Division A, B and C players in terms of standardized Z-scores.

A more detailed analysis of the differences be-
tween the Division A, B and C players, by playing 
position is presented below (Tables 4 – 6).
Table 4 Descriptive statistics for guards and differences among the Division A, B and C guards 

BH BW BMI ECTO ENDO MESO BTP FTP MTP

guards
A div 

Mean 169,49 61,46 21,37 2,94 3,58 3,50 15,79 22,49 41,23

Std. Dev. 6,99 7,15 2,28 1,27 ,89 1,12 1,11 3,88 2,31

guards
B div

Mean 168,49 59,18 20,82 3,12 3,42 3,50 16,10 21,86 41,87

Std. Dev. 3,93 5,77 1,75 ,93 ,67 ,84 1,54 2,69 2,16

guards
C div

Mean 166,26 57,10 20,61 3,08 3,34 3,46 16,02 21,55 40,64

Std. Dev. 5,85 6,48 1,70 ,90 ,56 ,92 1,22 3,21 1,95

guards
Total

Mean 167,88 58,89 20,86 3,07 3,43 3,48 16,00 21,88 41,27

Std. Dev. 5,47 6,43 1,84 ,98 ,68 ,91 1,32 3,12 2,14

F* 1,456 1,679 ,584 ,122 ,403 ,011 ,194 ,302 1,665

Sig.* ,243 ,197 ,561 ,886 ,670 ,989 ,824 ,741 ,200

* ANOVA
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divisions. This is true of the guards, forwards and 
also the centers (Erčulj, 1996; Erčulj & Bračič, 2007; 
Erčulj & Bračič, 2009b). 

Slightly larger differences were established with 
the guards in terms of body height and body weight as 
well as the percentage of muscle mass, where the Di-
vision C players were somewhat inferior to the other 
players. The differences are not statistically signifi cant 
in any of the variables. It is interesting that the Divi-
sion B forwards dominate in terms of body weight 
even though they are the smallest on average. This 

Table 5   Descriptive statistics for forwards and differences among the Division A, B and C forwards 

BH BW BMI ECTO ENDO MESO BTP FTP MTP

forwards
A div

Mean 178,18 66,00 20,80 3,75 3,60 2,66 15,66 21,84 42,81

Std. Dev. 4,47 6,11 1,94 1,14 ,78 ,98 1,12 4,55 2,35

forwards
B div

Mean 174,06 66,84 22,00 2,86 4,16 3,23 15,33 25,33 41,37

Std. Dev. 5,61 5,24 1,27 ,75 ,72 ,68 1,35 3,77 1,96

forwards
C div

Mean 176,41 65,35 21,02 3,54 3,81 3,25 16,91 21,97 42,11

Std. Dev. 4,38 6,28 2,03 1,13 ,84 ,97 1,33 4,44 2,44
forwards
Total Mean 176,18 66,20 21,32 3,36 3,87 3,01 15,79 23,24 42,10

Std. Dev. 5,13 5,66 1,76 1,05 ,79 ,89 1,36 4,44 2,24

F* 2,257 ,161 1,674 2,661 1,676 1,708 3,700 2,603 1,360

Sig.* ,122 ,852 ,204 ,086 ,204 ,198 0,037 ,091 ,272

* ANOVA

Table 6 Descriptive statistics for centers and differences among the Division A, B and C centers

BH BW BMI ECTO ENDO MESO BTP FTP MTP

centers
A div  

Mean 183.91 73,36 21,69 3,64 3,68 2,40 15,88 24,75 40,20

Std. Dev. 4,00 8,10 2,40 1,16 ,97 ,89 1,83 5,77 2,21

centers
B div

Mean 182,70 69,55 20,75 4,10 3,40 2,52 16,50 21,10 41,87

Std. Dev. 4,38 11,24 2,66 1,26 ,91 ,57 2,19 5,27 2,72

centers
C div

Mean 182,15 70,48 21,23 3,75 3,56 2,70 16,21 23,01 42,10

Std. Dev. 3,41 7,60 1,90 ,92 ,75 ,96 1,05 4,21 1,38
centers
Total Mean. 183,02 71,08 21,17 3,87 3,53 2,51 16,22 22,76 41,32

Std. Dev.. 4,01 9,45 2,40 1,15 ,88 ,75 1,86 5,37 2,42

F* ,442 ,497 ,455 ,516 ,301 ,271 ,323 1,477 1,970

Sig.* ,647 ,614 ,639 ,602 ,743 ,764 ,727 ,246 ,158

* ANOVA

The analysis of differences among the Divi-
sion A, B and C players by playing position confi rms 
the superiority of the A players. As regards the body 
height of individual types of players, it can be con-
cluded that the results achieved by the Division A 
players are at the level of the best national teams in 
this age category (Matković & Blašković, 1993). To 
quote an example, the best Slovenian female basket-
ball players of this age, who normally play in Divi-
sion B of the European Championship, are on aver-
age much smaller than their counterparts in all three 
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The Journal of Sports Medicine and Physical 
Fitness, 26(2), 109-122.

3.  Bale, P. (1991). Anthropometric, body composition 
and performance variables of young elite female 
basketball players. The Journal of Sports Medicine 
and Physical Fitness, 31(2), 173-177.

4.  Bravničar, M. (1988). Nekatere skupne in 
posebne lastnosti športnikov v izbranih športnih 
igrah [Some common and individual character-

is evidently on account of their fat mass as the latter 
have the highest values of fat mass on average while 
also achieving the highest values in the endomorphic 
and the lowest values in the ectomorphic components 
of the somatotype. Statistically signifi cant differences 
can be seen only in terms of the percentage of bone 
mass where the Division C players stand out as they 
achieve values a good one percent higher than the Di-
vision A and B forwards. The Division A centers domi-
nate in terms of body height and body weight and, in 
addition, have the highest percentage of fat mass and 
the lowest percentage of muscle mass. Consequently, 
their endomorphy is slightly more pronounced and 
their mesomorphy less pronounced than those of other 
player groups. These results may perhaps seem sur-
prising but some other researchers have also found a 
relatively high percentage of fat tissue in young female 
basketball players (Greene et al., 1998; LaMonte et al., 
1999; Erčulj & Bračič, 2009b; Erčulj & Bračič, 2010), 
also establishing that this is no hindrance to playing 
performance, especially with centers (LaMonte et 
al., 1999; Erčulj & Bračič, 2009b, Erčulj & Bračič, 
2010). In addition, systematic training causes specifi c 
changes and differences between different groups of 
athletes only after the period of growth and develop-
ment is completed (Bravničar, 1988). With the centers, 
the differences are not statistically signifi cant in any of 
the variables. 

CONCLUSION

The fi ndings of this study as well as some other 
studies using a sample of quality young female bas-
ketball players (Bale, 1991; Matković & Blašković, 

1993; Erčulj, 1996; LaMonte et al., 1999; Erčulj & 
Bračič, 2009a) or girls of the same age from the gen-
eral population in Slovenia (Starc, Strel, & Kovač, 
2010; Tomazo-Ravnik, 1994) lead to the following 
conclusions. 

In terms of body height and body weight, the 
selected female basketball players are, as expected, 
considerably above the average of the general popu-
lation, whereas in terms of other morphological di-
mensions the deviations from the general population 
are not that large. Even though this sample consists 
of a narrow selection of elite young athletes, their fat 
tissue and skin fold values are comparable to those of 
the general population or even exceed the values es-
tablished for girls of this age from the general popu-
lation. It can also be established that the Division A 
players’ results match the level of the best national 
teams in this age category ((Matković & Blašković, 
1993). 

A comparison of the results of the three qual-
ity groups of players shows that the Division A play-
ers are on average the tallest and the heaviest of all. 
This applies to the entire sample of subjects and to 
all three player types (guards, forwards and centers). 
Apparently, body height is the factor in the area of 
morphological dimensions which most strongly dif-
ferentiates the players of higher quality from those of 
lower quality in all three playing positions.

To conclude, data on the structure and nature 
of morphological characteristics of elite European 
female basketball players of this age are clearly very 
important for both basketball theory and practice. 
They enable the generation of model values which 
can greatly assist basketball coaches when selecting 
different types of young female basketball players 
and directing them towards certain playing positions.
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