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abstract
Background

		

The purpose of the study was to compare the somatic build of football and basketball
players aged 14, 15 and 16 years with non-training boys of the same age.

Material/Methods	
The study involved 301 boys, who were divided into three study groups: football players,

basketball players and non-training boys. The level of the boys’ somatic development was
established on the basis of body weight and height measurements, which were the basis for
determining the BMI and Rohrer’s index. In addition, the functional lengths of the right and
the left lower extremity were studied.

Results

 he majority of training and non-training boys were characterised by the leptosomatic
T
body type. Basketball players across study groups were statistically significantly taller and
heavier in comparison to non-training boys. Only the body weight between16-year-old
basketball players and non-training boys was statistically insignificantly different. Only
14-year-old footballers were statistically significantly taller and had longer lower limbs as
compared with their non-training peers.

Conclusions 	
In view of the sporadic lack of differences between football players and non-training boys,

the analysed biometric features of the body build, i.e. body weight and height, should not
be treated as the only criterion for selection to play football, while in the case of basketball
players a possibility of using these data should be taken into consideration, with additional
focus on the length of lower limbs.
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introduction 

Physical activity is one of the exogenous factors which have a positive influence
on the biological development of children and youth [1, 2]. Focused, organized
and rationally applied movement is beneficial to the body and boosts the
growth of the musculoskeletal system; on the other hand, too-early initiated
sports training, too heavy physical burden and monotypic movement and strain
may negatively affect a developing body [3]. One of the negative results may
be growth obstruction and an asymmetry in body proportions. The direction
and development speed of physical fitness as well as specific morphofunctional
characteristics, including body build, will depend on the type of sport practised
[2, 3].
The aim of the research was to compare the somatic build of football players
and basketball players vs. a group of non-training boys at or around puberty
age, i.e. 14-, 15- and 16-year-olds.

materials and method 

The research was carried out at the Laboratory of Posturology and Corrective
Exercises Methodology at the University of Physical Education and Sport in
Gdansk in the school year 2009/2010 and 2010/2011 in a population of 301 boys,
students of junior secondary schools in Tri-City (Gdansk-Gdynia-Sopot, Poland).
The study involved boys practising sport and non-practising boys aged 14–16
years. The subjects’ calendar age was established using the method described
by Wolanski [4]; as a result, age units were identified, i.e. 14-year-olds, 15-yearolds, and 16-year-olds. Within each unit boys were divided into 3 study groups.
The main inclusion criterion for a group was the type of team sport practised:
the 1st study group – football players (108 subjects), the 2nd study group –
basketball players (92 subjects), and the 3rd study group (control group) – nontraining boys (101 subjects). The athlete groups were made up of boys belonging
to sports clubs situated in the Tri-City agglomeration. The non-training group
consisted of pupils who until the time of the study had not taken part in sports
training but took part in Physical Education lessons at school to the extent
specified in the curriculum. The inclusion criterion for the footballers’ or the
basketball players’ group was having trained their team sport for over 4 years
and not having practised any other sport until the time of and during the study.
Training boys were sampled using the purposive quota sampling method,
whereas non-training ones were sampled using random group sampling [5].
The characteristics of each of the study groups are shown in Tables 1-2.
Table 1. Numerical characteristics of the study groups including calendar age
Age (years)
Study group

Total

14

15

16

n

%

n

%

n

%

N

%

Football players

28

25.9

43

39.9

37

34.2

108

100.0

Basketball players

21

22.8

48

52.2

23

25.0

92

100.0

Non-training

36

35.6

29

28.7

36

35.7

101

100.0
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Table 2. Study groups characteristics by training experience, number of practice sessions/
PE lessons at school and the duration of one practice unit/PE lesson
Training characteristics

Training
experience
(years)

Number of
trainings
weekly (n)

Duration of
one practice
(mins)
No. of PE
lessons at
school
weekly (n)
Duration of
PE lessons
at school
weekly
(mins)

x ±S
Min÷Max

x ±S
Min÷Max

x ±S
Min÷Max

x ±S
Min÷Max

x ±S
Min÷Max

Football players (age in years)

Basketball players (age in years)

Non-training (age in years)

14

15

16

14

15

16

14

15

16

5.34 ±1.1

6.64 ±1.5

7.40 ±1.7

4.71 ±0.8

4.82 ±0.7

5.17 ±1.4

-----

-----

-----

4.0÷8.0

4.0÷11.0

4.0÷11.5

4.0÷7.0

4.0÷7.0

4.0÷9.0

-----

-----

-----

4.00 ±0.0

4.42 ±0.6

5.24 ±0.8

5.47 ±1.5

3.85 ±1.2

6.13 ±2.7

-----

-----

-----

4.0÷4.0

4.0÷6.0

4.0÷6.0

4.0÷7.0

4.0÷7.0

2.0÷10.0

-----

-----

-----

90.00 ±0.0

90.00 ±0.0

90.00 ±0.0

90.00 ±0.0

94.20 ±30.0

153.60 ±96.0

-----

-----

-----

90.0÷90.0

90.0÷90.0

90.0÷90.0

90.0÷90.0

90.0÷300.0

90.0÷300.0

-----

-----

-----

0.79 ±0.4

0.40 ±0.5

0.67 ±0.4

0.66 ±0.9

1.60 ±1.2

0.43 ±1.0

3.58 ±0.5

3.17 ±0.3

3.02 ±0.1

0.0÷1.0

0.0÷1.0

0.0÷1.0

0.0÷4.0

0.0÷4.0

0.0÷4.0

3.0÷4.0

3.0÷4.0

3.0÷4.0

71.37 ±37.1

32.14 ±41.3

40.13 ±33.1

38.57 ±43.3

61.87±31.6

15.65±32.1

45.00 ±0.00

45.00 ±0.00

45.00 ±0.00

0.0÷90.0

0.0÷90.0

0.0÷90.0

0.00÷45.0

0.0÷90.0

0.0÷90.0

45.0÷45.0

45.0÷45.0

45.0÷45.0

The boys’ somatic development was established on the basis of body weight
and height measurements according to anthropometric rules [6]. The body
height was measured standing, using the height measuring tool – PORTSTAND
210 Stadiometer with 1 mm accuracy, while the body mass was measured
using medical electronic scales with 100 g accuracy. Based on the results of
height and weight measurements, the subjects’ body mass index (BMI) and
Rohrer’s index were calculated.
On the basis of Rohrer’s index, using the formula given by Curtius [7] and
Kretschmer’s typology, three constitutional body build types were established:
≤ 1.27 – the leptosomatic type
1.27–1.49 – the athletic type
≥ 1.50 – the pyknic type
In addition, the relative (functional) lengths of the right and the left lower limbs
were examined. The relative length of the lower limbs involved measurement
from the anterior-superior iliac spine to the medial malleolus of the shin, which
was taken in the supine lying position with straightened lower limbs [8]. The
length was measured with a measuring tape, with 1 mm accuracy.
The obtained data were then processed in statistical analysis based on
STATISTICA 10 statistics software and a Microsoft Excel spreadsheet [9]. The
key numeric characteristics were calculated: the mean value and the standard
deviation as well as the minimum and maximum values and the coefficient of
variation. In order to determine the significance of differences between groups,
a variance analysis tool was used – comparisons planned with the contrast
approach. The assumed statistical significance alpha = 0.05.
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results



Numeric data of the analysed somatic development characteristics of football
players, basketball players and non-training boys are shown in Table 3.
Table 3. Numeric characteristics of variables: body weight, body height, BMI, Rohrer’s index,
and relative lower limb length in the study groups

Somatic
characteristic

Body weight (kg)

Body height (cm)

BMI (kg/m2)

Rohrer’s index
(g/cm3)

Length of the left
lower limb (cm)

Length of the
right lower limb
(cm)

Age

[years]

Football players (F)

x ±SD

V
[%]

14

58.56 ±10.37

15
16

Basketball players (B)

Non-training (NT)

P

x ±SD

V
[%]

x ±SD

V
[%]

17.7

63.35 ±14.17

22.4

55.46 ±12.94

23.3

NT vs. B*

62.86 ±8.31

13.2

69.32 ±11.50

16.6

62.00 ±11.63

18.8

NT vs. B**

66.25 ±8.64

13.0

72.47 ±9.52

13.1

69.48 ±14.31

20.6

--------

14

170.48 ±8.28

4.9

174.88 ±9.17

5.2

164.7 ±9.28

5.6

NT vs. F** and
B***

15

174.36 ±5.66

3.2

180.18 ±7.28

4.0

171.12 ±7.62

4.5

NT vs. B***

16

175.32 ±6.54

3.7

184.09 ±7.57

4.1

176.53 ±6.87

3.9

NT vs. B***

14

20.02 ±2.60

13.0

20.53 ±3.07

14.9

20.24 ±3.28

16.2

--------

15

20.62 ±2.04

9.9

21.27 ±2.67

12.6

21.11 ±3.49

16.5

--------

16

21.49 ±2.03

9.5

21.35 ±2.23

10.4

22.22 ±4.02

18.1

--------

14

1.17 ±0.14

12.2

1.17 ±0.16

13.4

1.23 ±0.18

15.0

--------

15

1.18 ±0.11

9.7

1.18 ±0.15

12.3

1.24 ±0.21

17.0

--------

16

1.23 ±0.12

9.4

1.16 ±0.13

11.2

1.26 ±0.23

17.9

NT vs. B*

14

91.05 ±5.23

5.7

93.14 ±6.03

6.5

88.04 ±5.28

6.0

NT vs. F** and B**

15

92.97 ±3.65

3.9

96.51 ±5.62

5.8

92.19 ±4.92

5.3

NT vs. B***

16

93.37 ±4.58

4.9

99.07 ±5.61

5.7

94.08 ±5.99

6.4

NT vs. B***

14

91.05 ±5.23

5.7

93.14 ±6.12

6.6

88.05 ±5.26

6.0

NT vs. F* and B***

15

92.94 ±3.67

4.0

96.52 ±5.62

5.8

92.17 ±4.91

5.3

NT vs. B***

16

93.35 ±4.66

5.0

99.07 ±5.61

5.7

94.07 ±6.03

6.4

NT vs. B***

*) p < 0.05, **) p < 0.01, ***) p < 0.001
F – football players, B – basketball players, NT – non-training

Football players aged 14 and 15 years were taller and heavier that their nontraining peers, whereas football players aged 16 years showed lower mean
values of the body weight and height as compared to non-training boys. A
statistically significant difference (p < 0.01) was only found in the body height
between 14-year-old football players and their non-training peers.
Basketball players across study groups were statistically significantly taller
(p < 0.001) and heavier (p < 0.05 and p < 0.01) in comparison to their nontraining peers. Only the 16-year-old group did not differ in a statistically
significant way with respect to their body weight.
The mean body mass index (BMI) values in particular age groups were not
statistically significantly different. Both in the training and non-training boys,
the body mass index increased with age.
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The mean value of Rohrer’s index in the discussed study groups was
characteristic of the leptosomatic body build and did not show statistically
significant differences between the study groups except the lower and
statistically significant (p < 0.05) mean value in 16-year-old basketball players
as compared to their non-training peers. Across all age groups of both the
training and non-training boys, the leptosomatic body type dominated; the
athletic type was less frequent and the pyknic type, mostly found in the nontraining group, was in the minority (Tab. 4). Due to a modest number of the
somatic types in some age (fewer than 5 boys), an analysis of their occurrence
was abandoned since formulating conclusions in such cases is unjustified.
Table 4. Occurrence of body types in football players, basketball players and non-training
boys

Age
[years]
14

15

16

Body build type

Football players

Basketball players

Non-training

n

%

n

%

n

%

leptosomatic

22

20.40

17

18.48

24

23.52

athletic

5

4.62

3

3.26

10

9.80

pyknic

1

0.92

1

1.09

2

1.96

leptosomatic

37

34.25

37

40.21

22

21.56

athletic

6

5.55

10

10.87

2

1.96

pyknic

0

0.00

1

1.09

5

4.90

leptosomatic

25

23.14

19

20.65

22

21.56

athletic

11

10.20

4

4.35

8

7.84

pyknic

1

0.92

0

0.00

6

5.90

The highest mean vales of the functional lengths of the right and the left
lower limbs were found in basketball players, and the lowest ones in nontraining boys. The differences in the right and the left lower limb lengths
within groups were statistically insignificant. The study, on the other hand,
showed statistically significant differences (p < 0.01 and p < 0.001) between
basketball players and non-training boys with respect to the relative length of
the lower limbs (left and right), and between 14-year-old football players and
their non-training peers (p < 0.05) also with respect to the functional lengths
of the lower limbs (left and right).

discussion 

Research whose results are presented in this paper confirms the problem
discussed in literature, concerning the somatic build of training and nontraining persons [e.g. 10, 11, 12].
In own research, football players and basketball players aged 14–16 years were
examined, and the obtained data were then compared with those of their nontraining peers. The study subjects were boys at or around puberty age, which is
considered to be one of the most tumultuous stages in a young person’s life, due
to changes related to sexual maturation that the body undergoes. This period
may lead to numerous disadvantageous changes in the movement, physical,
psychological and intellectual spheres; therefore, young people should be given
special care and supervision at that age. On the other hand, at puberty age
in many sports, focused sports practice characterized by increased training
www.balticsportscience.com
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load is carried out, which may affect the body build and posture, and through
this, the level of physical fitness of a young person.
Results of own research and that by other authors found in available literature
on the body build of football players and non-training boys at or around
puberty, concerning the differentiation in body weight and height, are not fully
consistent [e.g. 13, 14, 15, 16, 17]. It may be assumed that boys’ body weight
and height should not be the only choice criterion for football, and selection
to take a particular position on the pitch in the preliminary and focused phase
of a football player’s training should rely on the assessment of the player’s
general fitness and his comprehensive technical and tactical skills.
Authors researching the above topic [e.g. 13, 14, 15, 16, 17] proved that football
players’ body weight and height were lower than in their non-training peers,
similar to this research, and the differences were not statistically significant.
Also, in Cieszczyk and Stepinski’s research [18], conducted among 10-yearold boys who trained selected team sports, football players were shorter than
basketball players, but when compared to volleyball players, handball players
or non-training individuals, there was no statistically significant difference.
Only 11-year-old football players achieved definitely lower body weight,
statistically significantly different when compared with non-training peers [15].
The high average value of body weight in the case of basketball players was
a natural consequence of their height, which was reflected in their BMI. It is
worthwhile to stress here that, according to anthropologists’ opinion [3, 12],
high body weight in basketball players is by no means evidence of fat content
in their bodies. Body weight assessed in this research was a general value
and should be seen more with respect to the active mass (FFM) and passive
or fat mass (FM); however, detailed assessment of body composition was not
the purpose of this paper.
Similar research results with regard to body weight and height in 14–16-yearold Portuguese basketball players were obtained by Carvalho et al. [11, 19].
Research carried out by Litkowycz et al. [20] among basketball players and
non-training boys in the following age groups: 13–15, 15–17, 17–18 years
old, confirmed the results of this research that young people who train
basketball are taller and heavier than non-training ones. Also, similar results
were obtained by Hadzic et al. [21], Koley and Singh [22] and Popovic et
al. [23] in studies of adult basketball players vs. physically non-active men.
Litkowycz et al. [20] also proved that basketball players aged 13.5 years
match non-training boys aged 17.5 years in body height. Czarny et al. [24]
showed different results, proving that body weight and height of 10–19-yearold basketball players does not differ from nationwide Polish norms specified
by the Institute of Mother and Child. Furthermore, Vamvakoudis et al. [25]
showed in a long-term study (every 6 months from the age of 11.5 to 13.0)
that boys’ body weight was slightly greater than that of basketball players
but did not differ in statistically significant way. Young basketball players
in their research were, on the other hand, taller than non-training peers
while a statistically significant difference only involved 12.5-year-old boys. It
can be assumed, in accordance with Konieczna’s [16] opinion, that training
burden which basketball players were exposed to could be the factor leading
to accelerated – versus non-training people – increase in their height.
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Body height is important in basketball and often determines the ability to win,
since a tall player has an advantage while fighting for ball possession, reaches
the basket hoop more easily and collects the ball from the backboard [23, 26].
Differences in basketball players’ body height may be observed depending on
a player’s position on the court. Centre players, who are mostly responsible
for scoring from short shots and collecting the ball from the backboard, are
taller than forwards and guards [27, 28, 29].
The length of lower limbs is a component of body height. In own research,
a statistically significant difference in the functional lengths of the left and
the right lower limbs was observed only between basketball players and nontraining boys across all the age groups in favour of basketball players, and
between 14-year-old football players and non-training peers in favour of the
footballers. Higher values of the relative lengths of lower limbs in basketball
players were components of their overall body height. Litkowycz et al. [20] state
that basketball players have longer lower limbs and torso because their body
length is the key factor in technical actions during a game and is advantageous
to success. The taller a player, or the longer a player’s lower limbs, the higher
the jumps which occur very frequently in a basketball game. As opposed to
a basketball player, a model football player is characterized by short lower
limbs and a short torso, which is related to a lower centre of gravity of his
body [16]. This may be favourable to more dynamic moves, faster movement
of the whole body and more accurate completion of technical actions.
Results related to the body mass index in boys in each particular group in this
research are further confirmed in studies by other authors who focus on the
somatic development of football players [30, 31], basketball players [32, 33,
34] as well as non-training boys [35, 36] at or around puberty.
The body build type of the boys in the three study groups as estimated from
the viewpoint of slenderness-corpulence using Rohrer’s index was in the
lowest category of the index, which is characteristic of the leptosomatic type.
The boys in the study were characterized by slender or frail body build with
the length measurements exceeding the width measurements and with a flat
chest [7]. It may be assumed that the boys’ slender body build was a result
of their young age and the sexual maturation they were undergoing, a time
when, as stated by Januszewski and Mleczko [36], a decrease in Rohrer’s index
is normal. Furthermore, it can be noted that among non-training boys, the
pyknic body type was found more frequently than among those who practised
sport, possibly related to their high body weight.

conclusions 

1. The body build type of football players and basketball players was not
different from that of non-training boys. Both athletes and non-training boys
had slim figures, characteristic of the leptosomatic body build type.
2. In view of the sporadic lack of differences between football players and
non-training boys, the analysed biometric features of the body build, i.e. body
weight and height, should not be the only criterion for selection to play football,
while in the case of basketball players a possibility of their use should be
taken into consideration, with additional regard to the length of lower limbs.
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