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Abstract
The anthropometric characteristics are decisive for an optimal physical level and, therefore, a
good level in the game; and they can be different depending on the game position.
The aim of this study was to identify the physical characteristics, body composition and
somatotype of professional soccer players and to verify differences according to their playing
positions: goalkeepers, defenders, forwards and midfielders.
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The measurements were performed on 57 male players of a soccer team of the Spanish
Football League One. Twenty seven anthropometric variables were measured (height and body
weight, four bone breadths, eleven girths and ten skinfolds) and the Bioelectrical Impedance
Analysis was also performed. The percentage of body fat has been determined from 11 different
equations.
Goalkeepers showed the highest weight (80.2 ± 3.2 kg), supraespinal (10.5 ± 3.8 mm) and
abdominal (15.6 ± 3.5 mm) skinfolds than others positions. In relation to body fat percentages,
similar results were obtained from the equations of Jackson-Pollock (from 3 and 7 skinfolds),
Carter, Withers, and Heyward and Stolarczyk (mean value 7.8 ± 1.5%). Higher results were
obtained from the other equations applied. Differences among positions were also found
concerning body composition; goalkeepers showed the highest body fat percentage (9.4 ± 1.4%).
Mean somatotype was also different among positions; goalkeepers and forwards presented a
balanced mesomorph somatotype while defenders and midfielders showed an ecto-mesomorph
one.
The differences in morphological characteristics according to the team position were notice
only in goalkeepers, especially regarding their weight, abdominal and supraespinale skinfolds
and the percentage of fat tissue.

Introduction
Football is the most popular and played sport in the world
and during the last decades a number of research has focused
on studying the factors that in luence the performance of a
player [1-4].
Some studies conclude that there is a close relation between
the anthropometric and the physiologic characteristics of the
player and its ability to play football at a certain level [1,5,6];
such characteristics are decisive for an optimal physical level
and therefore a good level in the game [4,7,8].
These researches aim to ind the ideal football player: how
his body composition, somatotype, training, diet or rest should
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be and what qualities and anatomical characteristics should
the player have according to his position [1,3,4]. Weight,
height and skinfolds are the anthropometric measurements
most commonly studied. However, it is necessary to explore
better the anthropometric characteristics of the players
including diameters and body circumferences.
Body composition is one of the most in luencing factors
concerning sport performance, since the excess of adipose
tissue acts as a dead weight in activities such a running or
jumping [9]. Many studies determine body composition
through the skinfolds measurement [2,4,6,7,10,11]. However,
it is dif icult to compare the results since different equations
are used among them [1,3,4,10]. Therefore, it is important to
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apply the different available equations in the same population
in order to elucidate which are the most convenient to
determine body composition in football players.
Somatotype is another important feature to take into
account. Football players usually show a mesomorph trend;
however, different trends according to playing positions
could be observed. Several authors indicate that goalkeepers
usually accumulate higher fat amounts [11], thus, somatotype
components could be an important factor to locate a player in
the ield.
Therefore, the aim of this study was to identify the
physical characteristics, body composition and somatotype of
professional soccer players and to verify differences according
to their playing positions. In addition, different equations
to determine body composition were applied in order to
ascertain which gave similar results for this population.

Materials and Methods
A cross-sectional descriptive study has been carried
out. The studied population consisted of 57 male players,
aged between 19 and 35, belonging to a soccer team that
participated in the Spanish Football League One. The players
were grouped according to their positions as goalkeepers (n
= 5), defenders (n = 15), mid ielders (n = 26) and forwards
(n = 11). Participants provided written informed consent.
The study was approved by Bioethics Commission of the
University of Burgos.
Anthropometric measurements were performed during
the irst round of the league competition, after overnight
fasting before breakfast and before the training. These
measurements were performed according to procedures
proposed by International Society for the Advancement of
Kinanthropometry [12]. All measurements were taken from
the right side of the body by the same evaluator certi ied by
ISAK.
To describe the physical characteristics, body composition
and somatotype of the soccer players, different measurements
were taken: height and body weight, four bone breadths,
eleven girths and ten skinfolds. Height was measured using
a portable stadiometer (SECA 213) with accuracy of 0.1 cm,
body weight (BW) using an electronic balance scale (Tanita
TBF 401A, Japan) with accuracy of 0.1 kg, breadths were
measured using a bicondylar calliper (Holtain Ltd, Crymych,
U.K.) with accuracy of 0.1 cm, girths were measured using
a non-elastic tape (Cescorf, Mexico) with accuracy 0.1 cm
and skinfold measurements were taken using a skinfold
calliper (Holtain Ltd, Crymych, U.K.) with accuracy of 0.2
mm. In addition Bioelectrical Impedance Analysis (BIA) was
performed using a tetra-polar system BioScan Spectrum® at a
frequency at 50 KHz.
Body mass index (BMI) was calculated as weight (in
kilograms)/height2 (in meters). Body density was calculated
Published: November 01, 2019

by equations of Durnin and Womersley [13], one of them using
the tricipital skinfold (1SF) and another using four skinfolds
(4SF); by equations of Jackson and Pollock [14], one of them
using three skinfolds (3SF) and another using seven skinfolds
(7SF); and equation of Whiters and colleagues [15] using four
skinfolds. Then, body fat was determinated by Siri equation
[16] for each of the densities previously calculated. Besides
that, body fat was determined by equations of Carter [17],
Cossio-Bolaños [18] and Faulkner [19] and by Bioelectrical
Impedance Analysis (BIA) through equations of Heyward and
Stolarczyk [20], Segal [21] and Deurenberg [22].
The three somatotype components were calculated
according to the Heath-Carter anthropometric somatotyping
method [23].
Descriptive statistics were used, with data presented as
the mean and standard deviation, to characterize the sample
according to the playing position. The normality of the data
was analyzed using the Kolmogorov Smirnov test. Analysis
of variance (ANOVA) and the post hoc LSD test were used to
compare anthropometric variables according to the playing
position. The Kruskal-Wallis test was used for no normal
variables. The signi icance level was set at 5%. Statgraphics
Centurion XVI v. 16.2.04 was used to statistical analysis.

Results
The global anthropometric characteristics of the
participants and according to the playing position are
presented in table 1. Differences (p < 0.05) were observed
for body weight and BMI. Goalkeepers were heavier than
mid ielders and they had a higher BMI than mid ielders and
defenders.
In addition, differences (p < 0.05) in the anthropometric
measurements were observed. Herein ankle breadth
measurements (mid ielders lower values than other
positions), girths of arm relaxed, forearm and calf (in all
four measurements goalkeepers had higher values than
mid ielders); and ankle girth (forwards higher values than
mid ielders). No differences according to position were
observed in skinfolds, except in supraespinal and abdominal,
being goalkeepers higher than other positions.
Body fat (%) has been determined by different equations.
Figure 1 shows mean values of each equation for all players.
There are no signi icant differences in body fat determined by
3SF, 7SF, Carter, Heyward-Stolarczyk and Withers equations.
From these values, the mean body fat for each player was
calculated and differences between playing positions were
analysed (Table 2). Goalkeepers had a higher body fat than
others positions, although no signi icant differences with
defenders were observed.
Table 3 shows the mean values for each somatotype
component and the classi ication somatotype. The mean
somatotype was ecto-mesomorph. The mesomorph is the
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Table 1: Anthropometric characteristics of soccer players by position. Average values + SD and range are displayed. Different letters show significant differences between
positions (p < 0.05). For each parameter.
GLOBAL (n = 57)

GOALKEEPERS (n = 5)

DEFENDERS (n = 15)

Age (years)

25.8 ± 3.9

(19.0 - 35.0)

24.8 ± 6.3

(19.0 - 33.0)

Body Weight (kg)

74.3 ± 6.5

(52.5 - 88.1)

80.2 ± 3.2

(76.0 - 84.9)

Body Height (cm)

179.8 ± 6.3 (165.0 - 193.0)

181.8 ± 3.2

(177.0 - 185.8)

181.5 ± 5.5

BMI (kg/m2)

22.9 ± 1.2

(19.3 - 25.6)

24.3 ± 1.3b

(22.9 - 25.6)

22.7 ± 0.8a

Humeral

7.0 ± 0.4

(6.3 - 8.0)

7.1 ± 0.3

(6.7 - 7.4)

Wrist

5.6 ± 0.4

(4.7 - 6.7)

5.7 ± 0.4

(5.3 - 6.2)

Femoral

9.2 ± 0.6

(8.0 - 10.3)

9.4 ± 0.6

Ankle

7.4 ± 0.4

(6.3 - 8.2)

Neck

38.3 ± 1.6

Upper arm relaxed
Upper arm flexed and
tensed

MIDFIELDERS (n = 26)

FORWARDS (n = 11)

25.6 ± 2.5

(19.0 - 29.0)

(62.4 - 86.7)

72.0 ± 7.2

(52.5 - 81.3)

(171.0 - 192.0)

178.3 ± 6.9

(165.0 - 181.5)

180.5 ± 7.0

(168.0 - 193.0)

0.3646

(21.3 - 24.3)

22.6 ± 1.2a

(19.3 - 25.0)

23.4 ± 1.3a.b

(21.5 - 25.2)

0.0142

7.1 ± 0.4

(6.5 - 8.0)

6.8 ± 0.3

(6.3 - 7.4)

7.0 ± 0.4

(6.3 - 7.9)

0.2118

5.7 ± 0.5

(5.0 - 6.7)

5.5 ± 0.4

(4.7 - 6.5)

5.7 ± 0.4

(5.3 - 6.4)

0.4474

(8.5 - 10.3)

9.4 ± 0.5

(8.8 - 10.3)

9.2 ± 0.6

(8.0 - 10.1)

9.0 ± 0.6

(8.1 - 10.0)

0.1754

7.7 ± 0.2b

(7.5 - 7.9)

7.5 ± 0.4b

(6.9 - 8.2)

7.3 ± 0.4a

(6.3 - 7.9)

7.6 ± 0.4b

(7.0 - 8.1)

0.0227

(35.5 - 42.5)

39.2 ± 2.0

(37.6 - 42.5)

38.1 ± 1.4

(36.3 - 41.1)

38.0 ± 1.7

(35.5 - 42.0)

39.1 ± 1.6

(36.8 - 41.8)

0.1591

30.5 ± 2.1

(27.0 - 39.5)

32.7 ± 1.6b

(30.6 - 34.2)

30.8 ± 1.3b

(29.0 - 34.2)

29.8 ± 1.7a

(27.0 - 33.0)

31.1 ± 3.1a.b

(28.8 - 39.5)

0.0160

32.4 ± 2.0

(27.3 - 36.5)

33.8 ± 1.9

(31.2 - 35.7)

32.9 ± 1.7

(30.6 - 36.5)

31.7 ± 2.0

(27.3 - 35.0)

32.7 ± 1.7

(30.8 - 36.0)

0.0534

74.9 ± 5.5

a.b

a

25.0 ± 4.8

p value

(19.0 - 35.0)

b

26.9 ± 4.3

75.9 ± 5.2

a.b

(19.0 - 34.0)

0.5858

(69.7 - 88.1)

0.0395

BREADTH (cm)

GIRTH (cm)

Wrist

16.8 ± 0.8

(14.8 - 18.8)

17.4 ± 0.6

(16.8 - 18.1)

16.8 ± 0.8

(15.9 - 18.0)

16.6 ± 0.8

(14.8 - 18.0)

17.0 ± 0.7

(15.7 - 18.8)

0.1735

Forearm

27.2 ± 1.2

(24.1 - 29.8)

28.3 ± 1.0b

(26.9 - 29.7)

27.6 ± 1.2b

(25.4 - 29.8)

26.5 ± 1.0a

(24.1 - 29.0)

27.6 ± 1.1b

(25.8 - 28.8)

0.0011

Waist

80.8 ± 3.9

(72.3 - 93.5)

84.0 ± 5.5

(79.7 - 93.5)

80.9 ± 3.8

(74.6 - 85.8)

79.8 ± 3.6

(72.3 - 86.5)

81.6 ± 3.4

(75.7 - 86.5)

0.1286

Iliac crest

83.9 ± 5.5

(72.6 - 97.0)

86.7 ± 3.9

(82.8 - 93.3)

83.9 ± 5.1

(75.9 - 96.0)

83.1 ± 5.8

(72.6 - 94.9)

85.1 ± 6.6

(77.2 - 97.0)

0.7602

Gluteal (hip)

96.1 ± 4.0

(84.5 - 106.5)

97.8 ± 1.1

(96.7 - 99.0)

95.3 ± 4.2

(87.1 - 103.0)

95.7 ± 4.3

(84.5 - 104.4)

97.6 ± 3.9

(92.5 - 106.5)

0.3368

Mid-thigh

53.7 ± 2.6

(48.7 - 60.8)

54.1 ± 3.7

(48.7 - 57.5)

53.3 ± 2.9

(49.0 - 58.5)

53.3 ± 2.6

(49.0 - 60.8)

54.7 ± 2.1

(52.0 - 57.5)

0.4750

Calf

37.9 ± 1.6

(34.0 - 41.5)

39.1 ± 1.5b

(37.5 - 41.5)

37.6 ± 1.4a.b

(35.1 - 40.2)

37.5 ± 1.7a

(34.0 - 40.8)

38.8 ± 1.2b

(37.1 - 41.3)

0.0385

Ankle

23.2 ± 1.5

(19.8 - 29.0)

23.3 ± 0.6

(22.4 - 24.0)

23.1 ± 1.1

(21.1 - 25.0)

22.7 ± 1.3

(19.8 - 25.0)

24.4 ± 1.9

(22.3 - 29.0)

0.0097

a.b

a

a

b

SKINFOLDS (mm)
Biceps

3.8 ± 0.8

(2.5 - 5.9)

4.4 ± 1.1

(3.2 - 5.9)

3.8 ± 0.8

(2.5 - 5.5)

3.7 ± 0.7

(2.7 - 5.1)

3.7 ± 0.8

(2.5 - 4.8)

0.3503

Triceps

7.4 ± 2.3

(3.2 - 15.8)

8.9 ± 1.7

(6.3 - 10.5)

7.3 ± 2.0

(3.2 - 11.3)

7.4 ± 2.6

(4.3 - 15.8)

6.7 ± 1.8

(5.0 - 10.9)

0.3502

Subscapular

9.2 ± 1.7

(6.4 - 13.1)

10.5 ± 1.8

(7.8 - 12.8)

9.1 ± 1.4

(6.7 - 11.1)

8.8 ± 1.8

(6.4 - 13.1)

9.5 ± 2.0

(6.6 - 12.7)

0.2306

Pectoral

5.9 ± 1.5

(4.0 - 11.9)

7.6 ± 2.8

(4. - 11.9)

6.0 ± 1.4

(4.3 - 8.7)

5.7 ± 0.9

(4.0 - 7.2)

5.7 ± 1.5

(4.0 - 9.2)

0.0576

Axillary

6.9 ± 1.9

(4.5 - 11.3)

7.8 ± 2.9

(4.9 - 10.9)

7.0 ± 1.7

(4.5 - 10.2)

6.8 ± 1.8

(4.9 - 10.5)

6.9 ± 2.1

(4.7 - 11.3)

0.7169

Suprailiac

10.0 ± 4.2

(4.7 - 22.5)

13.9 ± 5.0

(10.1 - 22.5)

10.1 ± 4.8

(4.7 - 19.4)

9.1 ± 3.2

(4.9 - 16.7)

10.2 ± 4.7

(5.3 - 20.0)

0.1407

Supraespinale

7.4 ± 2.3

(3.9 - 17.0

10.5 ± 3.8

(7.4 - 17.0)

7.3 ± 1.8

(4.5 - 10.6)

7.0 ± 2.0

(3.9 - 11.5)

6.8 ± 1.9

(4.9 - 10.2)

0.0091

Abdominal

11.0 ± 3.3

(5.8 - 19.9)

15.6 ± 3.5b

(11.3 - 19.9)

11.2 ± 2.7a

(6.4 - 15.4)

10.4 ± 3.2a

(5.8 - 16.5)

10.4 ± 3.1a

(7.2 - 15.0)

0.0095

Front thigh

9.3 ± 3.0

(4.7 - 18.6)

11.4 ± 3.3

(7.1 - 15.7)

10.2 ± 3.7

(6.2 - 18.6)

8.4 ± 2.1

(4.7 - 13.8)

9.2 ± 3.4

(6.4 - 18.0)

0.1218

Medial calf

5.6 ± 1.9

(3.2 - 13.9)

7.2 ± 2.4

(4.8 - 10.5)

6.0 ± 2.5

(3.3 - 13.9)

5.0 ± 1.2

(3.2 - 7.7)

5.4 ± 1.8

(3.8 - 9.9)

0.0830

b

a

a

a

Table 2: Body fat (%) of players by position. Different letters show significant
differences (p < 0.05) by position (LSD test).
Box-and-Whisker Plot

Body Fat (%)

Position

Mean±SD

Range

Goalkeepers

9.4 ± 1.4b

7.7 - 11.5

Defenders

8.0 ± 1.6a,b

6.1 - 10.8

BF 1SF (%)

Midfielders

7.4 ± 1.3

5.0 - 9.6

BF 3SF (%)

Forwards

7.7 ± 1.4a

5.9 - 10.5

BF 4SF (%)

5.0 - 11.5

BF 7SF (%)

a

Global

7.8 ± 1.5

d
a
c
a
a

BF Carter (%)

Table 3: Somatotype of players by position. Different letters show significant
differences (p < 0.05) by position (LSD test).
Position
Goalkeepers

Endomorphy

Mesomorphy

Ectomorphy

Mean ± SD Range Mean ± SD Range Mean ± SD Range
2.8 ± 0.6b

2.0 - 3.6

4.8 ± 1.3a

3.5 - 6.2 2.3 ± 0.7a 1.5 - 3.1

4.5 ± 0.5a

3.4 - 5.2 2.9 ± 0.4b 2.1 - 3.7

Ectomesomorph

Midfielders

a

2.2 ± 0.6

1.5 - 3.4

4.3 ± 0.9

2.2 - 6.2 2.8 ± 0.6

1.7 - 4.5

Ectomesomorph

Forwards

2.1 ± 0.4a

1.3 - 2.7

4.5 ± 0.9a

2.8 - 5.8 2.6 ± 0.9a.b 1.3 - 3.8

Balanced
Mesomorph

Global

2.2 ± 0.5

1.3 - 3.6

4.4 ± 0.8

2.2 - 6.2

Ectomesomorph

Reference

2.2
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5.1

1.9

1.3 - 4.5

a

BF Heyward & Stolarczyk (%)

1.5 - 2.9

2.8 ± 0.6

b

BF Faulkner (%)

Balanced
Mesomorph

2.2 ± 0.4a

a,b

d

BF Deurenberg (%)

Soma to type

Defenders

a

b, c

BF Cossio-Bolaños (%)

Balanced
Mesomorph

b, c

BF Segal (%)

a

BF Withers (%)
0

1

4

8

12

16

20

24

% Body Fat

Figure 1: Body fat (%) by different equations. Different letters show significant
differences (p = 0,000) in body fat (% BF) between different equations (LSD test).
1SF: body density by equation of Durnin and Womersley (1974) using the tricipital
skinfold; 3SF: equation of Jackson and Pollock (1978) using three skinfolds; 4SF:
body density by equation of Durnin and Womersley (1974) using four skinfolds;
7SF: equation of Jackson and Pollock (1978) using seven skinfolds.

075

Anthropometric characteristics and somatotype of professional soccer players by position

most important component in all positions. Goalkeepers had a
heavier irst component of somatotype than others positions
(p < 0.05).
The percentage of soccer players which fall under
each somatotype categories according to their position is
showed in table 4. Most of the players showed a somatotype
ecto-mesomorph followed by balanced mesomorph. The
component endomorph is the less representative.
To ease the interpretation of the somatotype results, a
somatochart was performed for each individual position
(Figure 2). Defenders are all located in the ecto-mesomorph
quadrant, while the other positions showed a higher
dispersion.
Table 4: The percentage of soccer players which fall under each of major somatotype
categories by position.
% Soccer players

Goalkeepers Defenders Midfielders Forwards

Total

Balanced Endomorph
Meso-Endomorph
Mesomorph
Endomorph

4

Endo-Mesomorph

40

Balanced Mesomorph

20

Ecto-Mesomorph
Mesomorph
Ectomorph

20

Meso-Ectomorph

2
9

27

26

47

42

27

37

20

12

9

14

4

9

4

Average BMI values are in line with those obtained by Pau,
et al. [34], but lower than those reported by Hazir, [28].

9

Signi icant differences among the BMI of the players,
according to their position, were observed in our study, with
goalkeepers showing the highest value. In contrast, Hazir [28],
did not ind differences among positions.

12

9

DEFENDERS

FORWARDS

Figure 2: Somatotype distribution (somatochart) of soccer players by position.
Black diamond: goalkeepers; black circle: defenders; black square: midfielders;
black triangle: forwards. White symbols: average value by position

Published: November 01, 2019

The goalkeepers must compete with other players for
the ball in the air, so players with greater height and greater
weight have an advantage. This fact also makes it easier for
them to cover the entire goal area [6].

18

Ecto-Endomorph

MIDFIELDERS

Taking into account the playing positions, no signi icant
differences in height were observed, although goalkeepers and
defenders showed higher height values than mid ielders and
forwards, which is in line with other authors [1,3,5,25,28,29].
However, the research group of Cossio-Bolaños [33], observed
that forwards presented higher height values than defenders.

4

Endo-Estomorph

GOALKEEPERS

Concerning weight values, signi icant differences among
positions were observed, being goalkeepers and defenders
those showing the highest body mass. Similar results were
observed in previous reports [3,25,28,29,32].

23

Endomorph Ectomorph
20

The average weight and height data obtained in our study
are in accordance with previous reports about professional
soccer players [3,4,24-26,29-31]. Herrero [32] show similar
weights for players of the same category as those of our
sample, although higher values were observed for upper
categories.

33

Balanced Ectomorph

Central

Discussion

There is a lack of studies including as many anthropometric
parameters as those presented in this report. Mean average
humeral and femoral breadth values obtained in our study
were in line with those reported by Hazir [28] and Brocherie,
et al. [4]. The four breadths measured in the present research
were similar to those observed by Herrero [32].
When facing the analysis of such anthropometric
measurements by playing positions, signi icant differences
were observed for ankle breadth, where mid ielders showed
signi icantly lower values. Herrero [32], in a study about
players of different categories, did not ind differences for the
body breadths analyzed according to the playing positions.
Our results suggest that bone complexion is similar among
soccer players, independently of their playing position.
There is a lack of references with regards to body girths.
Similar values for upper arm lexed and tensed, mid-thigh and
calf are reported by Hazir [28] and Brocherie, et al. [4]. These
latest authors showed lower upper arm relaxed, forearm
and waist values, although it is important to highlight that
such soccers played for the National team of Qatar and those
evaluated in the present study belong to lower categories. Our
results showed higher values than those observed by Herrero
[32] for neck, upper arm lexed and iliac crest.
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With regards to the playing position, similar values
were observed among defences, mid ielders and forwards;
goalkeepers showed higher values in almost all the girths
values analysed, although no signi icant differences were
observed in every case. It is important to highlight the low
values found among mid ielders regarding upper arm relaxed,
forearm and calf. These results are in line with those reported
by Herrero [32].
Although the average skinfold values obtained in our
sample are similar to those published in several studies,
higher values than those reported for Spanish players [35] and
for players from Qatar [4], were observed for suprailiac and
abdominal skinfolds; also, triceps skinfold values were higher
than those reported by Herrero [32]. In a study focused on
players from Peru [26], found higher values for subscapular,
suprailiac, abdominal and leg skinfolds and lower values for
front thigh skinfold. Comparing with the results from CossioBolaños, et al. [33], Peruvian players showed higher values in
subscapular, suprailiac and abdominal skinfolds.
Our results showed signi icant differences in supraespinal
and abdominal skinfolds, according to the playing possition,
being goalkeepers those players with the highest values. No
signi icant differences were observed among playing positions
for the other skinfolds measured, although goalkeepers
always presented the highest values. Similar indings were
observed in other studies [33]. Herrero [32], within Spanish
players, found that goalkeepers showed lower values just in
triceps and supraespinal skinfold.
Body fat is a compound that decreases the performance
since it acts as a dead weight in activities where the body mass
is loaded against the gravity [36]. Results from literature vary
from 6-15% of body fat [1,31,37]. Such differences could be
related to the different methods used, which makes dif icult
the comparison.
Different equations were used to determine the percentage
of body fat, and no signi icant differences among 3SF, 7SF,
Withers, Carter and Heyward and Stolarczyk equations were
observed. Higher values were obtained when applying the
other equations (1SF, 4SF, Faulkner, Deurenberg and Segal).
Some authors consider that those equations that do not include
lower body skinfolds could give failed data, improving the
results when front thigh and medial calf skinfolds are included
[38,39], as occurs in the equation of Carter. Therefore, in this
study 3SF, 7SF, Withers, Carter and Heyward & Stolarczyk
equations have been selected to obtain an average body fat
value and then calculate the body composition of the players.
The mean value obtained from these 5 equations (Table
2) is used to evaluate the nutritional status of the players.
Similar average values were observed by other authors
[7,24,40], who used equations of Yushaz, Carter and JacksonPollock, respectively. However, higher values were reported
by Herrero, et al. [7] and Casajús and Aragonés [24] and when
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using the equation of Faulkner; by Sutton, et al. [3], when
taking the equation of Withers; by Cossio-Bolaños and Santi
Maria [41] with the equation of Cossio-Bolaños, et al. [18]
and by Matkovic, et al. [5] by electrical bioimpedance. This is
in line with our results, since the equations of Faulkner and
Cossio-Bolaños also gave higher values than those of Carter,
Jackson-Pollock y Withers.
Facing the study of body fat based on the playing position,
goalkeepers followed by defenders presented higher body fat
values than players from the other positions. Similar results
were obtained in Greek [31], Spanish [32] and Brazilian [37]
professional soccer players. Matkovic, et al. [5], in elite Croatian
soccer players, also found higher body fat percentages in
goalkeepers; however, defenders showed the lowest values.
Hacken and White [25], in players from the Premiership
football club in England, also observed that the goalkeepers
were those players with higher body fat values and higher
variability on such parameter, followed by the forwards.
However, Cossio-Bolaños and Santi Maria [41] observed that
mid ielders had the higher body fat percentage followed by
goalkeepers, being the forwards those who showed the lowest
values within the Peruvian players analysed.
These results are in line with those reported in literature.
Previous research has shown that defenders and goalkeepers
presented high values of body fat since they are submitted to
a lower metabolic overload, both during the training sessions
and during the games [31,37].
When using the percentage of body fat to determine the
nutritional status of the players, 55.8% of the sample had low
values according to Gallagher, et al. [42] for general population.
The rest show healthy values. Similar results are obtained
according to the classi ication given by Cossio-Bolaños, et al.
[36]; 28.1% of the population is on an ideal situation, 19.3%
under thinness and 52.6% under risk because of a low fat
value.
According to the playing position, forwards show the
higher percentage of players with low body fat values
(54.5%), followed by mid ielders (53.8%), defenders (53.3%)
and goalkeepers (20.0%), according to Gallagher, et al. [42].
According to the cut points given by Cossio-Bolaños, et al.
[36], defenders showed the highest number of players with
a low fat percentage (73.3%), followed by forwards (72.2%),
mid ielders (69.2%) and goalkeepers (20%). Surprisingly,
more players with low fat values are found when using the cut
points related to athletes in comparison with the cut points
established for general population. This could be due to the
fact that in the present study the mean body fat percentage has
been obtained from different equations but that from CossioBolaños, which gives higher results, is not included. Therefore,
in order to perform a correct nutritional status assessment,
it is important to ix the method used to determine the body
composition in athletes and establish cut points speci ics to
the method applied.
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The average somatotype of the players was balanced
mesomorph. Other authors have also reported a balanced
mesomorph somatotype [27,28,31,32,43]. Some studies
have found a mean endo-mesomorph somatotype [24,44].
Brocherie, et al. [4] observed a mean ecto-mesomorph
somatotype. It is important to highlight that the endomorphy
and mesomorphy components obtained in our study are
lower than those reported in the literature, while the
ectomorphy component was higher. It could be suggested that
the players evaluated have a lower skeletal muscle mass and
a higher predominance of linear and weak shapes [45]. These
results are in line with the low body fat percentages found
in our players in comparison to those previously reported in
literature.
The average somatotype of goalkeepers is balanced
mesomorph, with the endomorphy component slightly
higher than the ectomorphy, according to their higher body
fat percentage. Similar indings were observed for Spanish
players [32], in players from the Turkist League [28] and for
semiprofesional players [43]. In contrast, Henríquez-Olguín,
et al. [29] found that the ectomorphy component is more
important than the endomorphy in players from Chile.
The defenses showed a mean ecto-mesomorph somatotype.
In contrast, other authors have reported a balanced
mesomorph somatotype for the defenders [28,29]. Almagia,
et al. [44] found an endo-mesomorph somatotype. In most of
the studies, the endomorphy component is higher than the
ectomorphy, which is in disagreement with our results.
Our results show that mid ielders presented a mean ectomesomorph somatotype. However, Hazir, [28], HenríquezOlguín, et al. [29] and Almagia, et al. [44] found a balanced
mesomorph or endo-mesomorph for such playing position,
with a lower ectomorphy component than ours.
The forwards evaluated in our study showed a mean
balanced mesomorph somatotype, with the ectomorphy
component higher than the endomorphy. These results are
in agreement with those reported by Henríquez-Olguín, et al.
[29]. In contrast, Hazir, [28] and Almagia, et al. [44] observed
that the endomorphy component was higher than the
ectomorphy. The differences observed among the somatotype
components of football players are in luenced by their activity
within the ield and during the training sessions [46].
According to the somatochart, a poor homogeneous
distribution of the players is observed, even by playing
positions. In contrast, Almagia, et al. [44] did not ind
differences by playing positions, with all the players located
in the upper left region of the somatochart, with an endomesomorph somatotype.

Conclusion
The differences in morphological characteristics according
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to the team position were notice only in goalkeepers, especially
regarding their weight, abdominal and supraespinale skinfolds
and the percentage of fat tissue. These characteristics showed
a low body fat percentage with a trend towards the muscle
development based on the mesomor ic component in the
somatotype.
To determine the percentage of body fat by anthropometry,
the equations used must be chosen well since not all yield
similar results.
It is important to develop more studies concerning the
different equations available to determine body fat, since
they give different results; in addition, speci ic cut points for
each equation should be established in order to assess the
nutritional status of the athletes in a proper way.
This study has as limitations the small number of players
evaluated, members of the same soccer team.
In order to better study the differences by game position
and assess which equations for determining body fat are more
suitable for this group, it would be necessary to have a greater
number of participants and employ a body fat measurement
technique that can serve of reference, as for example DXA.
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