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Abstract:
Purpose: The purpose of this
study was to compare some

anthropometric, body composition
indexes and VO2max of Ahvaz
elite soccer players of different
playing positions. Material:
Participants were 60 male soccer
players (age 24.31+4.20 vyears)
from 4 teams in the two highest
divisions in lIran. The sample
included 8 goalkeepers, 18
defenders, 20 midfielders and 14
strikers. Anthropometric variables
of subjects (height, weight and
BMI) and body composition (%BF)
were measured. Skinfold thickness
measurements were taken using
Harpenden skinfold calipers at
three sites (triceps, subscapular
and abdominal) and the VO2max
of the subjects was estimated
by participation in a multi-stage
20m shuttle-run test. One-way
ANOVA and Tukey testes were
used for possible differences in
test variables between different
player positions. Results: Results
revealed that the goalkeepers were
significantly (p<0.05) the tallest,
heaviest and had lower VO2max
than another positions. Beside
the midfielders had significantly
(p<0.05) higher VO2max than the
goalkeepers. Also, no difference
in estimated body fat percentage
and BMI was observed between
players of all positions. Discussion:
Thus, it can be concluded that
anthropometric and physiological
differences are exist among soccer
players who play in different
positions. These differences fit with
their different workload in a game.
Therefore, programs must be
include specific sessions for each
positional role.
Keywords:

BMI, Body Fat Percentage,
Shuttle-Run Test, VO2max.

A6ponpaxmaH Hagxadu, Caep LllakepuaH,
Aopgonxamuag Xabubu, Mexsag LUabGaHw,
Poyxonax ®atemu. CpaBHEeHUE HEKOTOPbIX
aHTPOMOMETPMYECKMX AaHHbIX WHAEeKca
cTpoeHma Tena n VO2max AxBa3 3NIUTHbIX
cyTOONMCTOB pasHbIX WUrpPoOBbIX amniya.
Lenb: Llenbto gaHHOro uccrnegoBaHusi Gbino
CpPaBHUTb HEKOTOpble aHTPOMOMETPUYECKNE
OaHHble nHAekca coctaBa Tena un VO2max
AxBa3 anuTHbIX YyTOONMUCTOB  PasnUYHbIX
MrpoBbix amnnya. Mamepuan: Y4acTHuku - 60
MYy>X4nH-pyTOONMNCTOB (Bo3pacTt 24.31 + 4.20
net) u3 4 xoMaHA AByX BbICLUMX OVBU3NOHOB
B VpaHe. Boibopka Bkmtoyana 8 spartapen, 18
3awmTHKKOoB, 20 nonys3almTHUKOB U 14 Hana-
paowmx. Bbinu namepeHsl aHTponomeTpuye-
CKMe nepeMeHHble CMOPTCMEHOB (POCT, BEC 1
WMT) n coctaBa Tena (% BF). iamepexus Ton-
LMHBbI KOXHOW CKNagku Oblnv NpuHATHI C UC-
nonb3oBaHMeM KpoHUMpPKynsa [apneHaepa Ha
Tpex ydvacTkax (Tpuuencbl, NoaIonaTodHoOn u
6prowHon otaen). VO2max ncnblTyembix oue-
HMBAriCs NyTEM y4acTusi B MHOMOCTYMNeHYaThbiX
McnblTaHUsX YenHovHoro 6era 20 m. ins onpe-
[OeneHnsl BO3MOXHbIX pasnuynii B TECTOBbIX
nepemMeHHbIX Mexay UrpokamMu pasnuyHbIX am-
nnya ucnonb3oanuce: ANOVA u Tect Tukey.
Pesynbmamsbi: Pesynbrathl nokasanu, 4To
Bpatapu MMenu [OCTOBEpHO Goree BbiCOKMe
nokasarenu VO2max (p <0,05), 4em cnoptcme-
Hbl Apyrux amnnya. Kpome Toro, monysawmT-
HVKW MMenn [OCTOBEPHO BbLICOKME 3HaYeHUst
VO2max (p <0,05), yem Bpatapu. Kpome Toro,
He Habnpganocb Mexay Wrpokamu Ha Bcex
No3nLMSIX HUKAKON pasHULLbl B pac4eTHOM Mpo-
LleHTE XUPOBbIX OTNOXeHun n VMT. Bbigoobi:
Takum 06pa3om, MOXHO caenaTtb BbIBOA, YTO
CYLLECTBYIOT aHTPOMOMETpUYeckne n duano-
nornyeckve pasnuuna mexagy dyrbonucramu,
KOTOpble MrpalT Ha pasHbiX MNo3uumsx. ATu
pasnuymsa CornacylTca C UX pasfMYHON Ha-
rpy3kv B urpe. Takum obpasom, B nporpammbl
NoAroTOBKW AOMKHbI ObITb BKIOYEHbI KOHKPET-
Hble MHAMBMAYarnbHbIE MEPOMNPUSITUS C Y4ETOM
NMO3WLMOHHOTO POMKM KaX[4oro CrnopTcMeHa.

UMT, npoueHm  Xupo8biX  OmoOxXeHul,
YyertHoYHbIl 6e2oeol mecm, VO2max.

A6pgonpaxmaH Hapgxadpi, Caep LLakepi-
aH, Abponxamia Xa6ibi, Mex3apn Lllaba-
Hi, Poyxonax ®artewmi. MNopiBHAHHA Aes-
KUX aHTPOMOMETPUYHUX AaHUX iHAeKCy
o6ynoBu Tina i VO2max AxBa3 eniTHuX
dyTOonicTiB pi3HMX irpoBux amnnya.
Mema: MeToto oaHoro AocnigkeHHs Gyno
MOPIBHATW AesiKi aHTPOMOMETPUYHI  AaHi
iHaekcy cknagy Tina i VO2max Axsas eniT-
HuX cpyTbonicTiB pi3HKX irpoBMX amninya.
Mamepian: Y4acHukun - 60 YonosikiB-yT-
6onicTis (Bik 24.31 +4.20 pokiB) 3 4 KOMaHf,
[BOX BULMX AMBI3ioHIB B IpaHi. Bubipka
BKkntovana 8 sopotapis, 18 3axucHukis, 20
niB3ax1CHUKIB i 14 HanagHwWKiB. Bynu BUMi-
PSHI @HTPOMOMETPUYHI 3MiHHI CNOPTCMEHIB
(3picT, Bara i IMT) i cknagy Tina (% BF).
BrMiptoBaHHSA TOBLUMHM LLKIPHOI CKNagKku
Oynu NPUNHATI 3 BUKOPUCTAHHSIM KPOH-
uMpKynsa lapnengepa Ha TpbOX AiNsHKax
(Tpyuencu, nianonaToyHUn Ta YepeBHUN
Bioain). VO2max BMnpo6GoByBaHUX OLiiH0-
BaBCH LUMISIXOM y4acTi B 6aratocTyneHeBmx
BMNPOOYBaHHSAX YOBHUKOBUM 6Girom 20 M.
NS BU3HAYEHHS MOXNUBUX BigMIHHOCTEN
y TECTOBUX 3MiHHUX MDK rpaBLSAMU Pi3HNX
amnnya BukopucTtoByBanucsa: ANOVA i
Tect Tukey. Pesynbmamu: Pesynsratu
nokasanu, Lo BopoTapi Manu OOCTOBIpHO
BuLi nokasHukn VO2max (p <0,05), Hix
crnopTcMeHu iHWmKx amnnya. Kpim Toro,
NiB3axXMCHWKA Manu [OCTOBIPHO BUCOKI
3HayeHHss VO2max (p <0,05), Hix BOpO-
Tapi. Kpim TOro, He cnocrtepiranoca Mmix
rpaBUsIMU Ha BCIX MO3WLIAX HiSKOT Pi3HWLI
B pO3paxyHKOBOMY BiACOTKY XXMPOBUX Bia-
knageHb i IMT. BucHosku: Taknm YMHOM,
MOXHa 3pOBUTN BUCHOBOK, LLIO iCHYIOTb aH-
TPONOMETPUYHI 1 i3ionoriyHi BigMiHHOCTI
MiX cpyTOonicTamu, siki rpatoTb Ha pisHUX
nosumuiax. Lli BigMiHHOCTI y3rogxyoTbcs 3
X pi3HOro HaBaHTaXeHHs B rpi. Takum yu-
HOM, B Mporpamu nigrotToBkv NOBUHHI ByTK
BKJTIOMEHI KOHKPETHI iHAMBIAyanbHi 3axoam
3 ypaxyBaHHsIM MO3ULINHOIO Pori KOXHOro
criopTcmMeHa.

IMT, gidcomok xuposux ei0knadeHb, 408-
Hukosuli bieositi mecm, VO2max.

Introduction

Soccer is the most popular sports all over the world,
and it has been practiced by every nation, without
exceptions (1), and in the last few years, there is more
and more interest by the biological sciences to improve
the knowledge related to the soccer game through studies
in several areas.

Due to the big dimensions of the game field and the
duration of a match, each athlete performs a specific
function within the team, as follows: goalkeepers,
defenders, midfielders and strikers. According to each
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position and tactical pattern, the total distance ran by a
player is different from the remaining, as well as the type
and intensity of the actions accomplished (2-4).

The assessment and determination of the
anthropometric characteristics (height, body mass and
composition) is essential to a successful achievement
of a soccer team not only during a game, but also along
the whole sportive season, and such information can and
must be used by the coach to change the player’s function
or even the tactical formation of the whole team, with
the purpose to maximize the performance, once each
positioning presents specific features (5).

During a 90-min soccer match an elite player covers
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on the average between 10 and 11 km per game (6-10).
Although the distance covered by different players in the
same position varies, studies have shown that midfielders
travel farther than goalkeepers, defenders or strikers,
probably because of their linking role in the team (6,8,10).
Studies on the physical performance of elite soccer
players indicate that the average maximal O2 uptake

ranges between 56.8 and 67.6 mL-kg™"-min ~! (6,7,11-17.

Nevertheless, acrobic power has been well recognized
as an important physiological contributor to soccer
performance (7,18). Previous studies have demonstrated
a significant relationship between distance covered during
the game and the players maximum aerobic power (11,19).

Since the physiological as well as physical
characteristics are rather important in players’ performance
(19), it may therefore be assumed that anthropometric
and VO2max measurements may differ between
footballers of different playing positions, for instance
forward, goalkeeper, back and halfback. Consequently,
differences in the physical characteristics of footballers
of different playing positions within teams are also worth
investigating.

Thus, the purpose of this study was to assess the
anthropometric profile, body composition and VO2max of
elite soccer players, and to verify if there is any difference
between their positioning (goalkeepers, backs, halfbacks
and forwards) among the assessed variables.

Materials and Methods

The study was approved by the Human Research
Ethics Committees of Shahid Chamran University of
Ahwaz. Subjects were included 60 elite players (age

mean 24.31+4.20 year) from 4 Ahwaz soccer teams
(these teams participated in the super and the first Iran
soccer league in session 2008-2009), divided according
to their field positioning: 8 goalkeepers, 18 defenders, 20
midfielders and 14 strikers.

Anthropometric and
measurements

Weight (kg) was measured with Seca digital scale to
the nearest 0.1 kg.

Height was measured using a wooden stadio-meter
(20,21) to the nearest 0.5 cm.

Skinfold thickness measurements were taken with
Harpenden skinfold caliper (British Indicators, UK) to
the nearest 0.1 mm. The formula used to attain the body
fat percentage was proposed by FAULKNER (%BF =
¥ of the skin folds x 0.153 + 5.783) using the tricipital,
subscapular, and abdominal folds (21).

body composition

Body mass index (BMI, kg-m™) was calculated as the
mass (kg) divided by the squared height (m).

VO2max measurements

As a guide to overall fitness, the subjects participated
in a multi-stage 20m shuttle-run test to estimate their VO2
max (22). After familiarization, the tests were performed
in groups to ensure maximal effort by stimulating
competition.

Following personal warm up routines, the test
commenced with a four second countdown after which

the tape emitted a single beep at regular intervals. The
subjects had to reach the end of the 20m course by the
time the next beep sounded. They then proceeded to run
back and forth along the 20m reaching either end of the
course every time a beep was emitted from the cassette
recorder. After each minute, the span between the beeps
decreased leading to a proportional increase in running
speed of 0.14 m/second.

Every minute spent running was termed “another
level”.

Each subject ran for as long as was possible before
voluntarily withdrawing when they could no longer keep
up with the pace set by the tape. Subjects failing to reach
the end of the 20m run twice before the beep sounded
was withdrawn. The number of levels and shuttle runs
completed were noted at the time the subject retired.
Maximal oxygen uptake values were then predicted using
the tables of Leger & Lambert (1982) (22) based on the
relationship between VO2 max and the maximum speed
achieved in the multi-stage shuttle run.

The shuttle-run test was performed on the Takhti
stadium in Ahwaz of Iran.

Statistical analysis

SPSS (version 17.0) was used for the statistical
analysis. Players in the study were classified as strikers,
midfielders, defenders, and goalkeepers. The most
common playing formation was 4-4-2 (four defenders,
four midfielders, and two attackers), although 3-5-
2 and 4-5-1 were also seen. A one-way ANOVA and
Tukey Test were used for possible differences in test
variables between different player positions (goalkeepers,
defenders, midfielders, and strikers). P values < 0.05 were
considered as statistically significant.

Results

Table 1 presents the results related to the
anthropometric, body composition and VO2max data.
Goalkeepers was significantly taller than defenders
(p=0.034), midfielders (p=0.001), and strikers (p=0.003)
and defenders was significantly taller than midfielders
(p=0.004). Goalkeepers was significantly heavier than
defenders (p=0.003), midfielders (p=0.001), and strikers
(p=0.001). Midfielders had significantly higher VO2max
than goalkeepers (p=0.005). Also, no difference in
estimated body fat percentage and BMI was observed
between players of all positions.

Discussion

The anthropometric profile in soccer professional
players can be characterized by its heterogeneity, and
this may be partially explained by the ethnic and racial
differences of its practitioners (1,5). The present results
on player height, weight, BMI, %BF and VO2max are in
accordance with previous studies on elite soccer players.

In this study, it was verified that goalkeepers and
defenders are taller compared to other analyzed athletes,
and such data was also found in several studies evidencing
such trend (1, 3,23-27). In order to a team to be successful,
it is essential that goalkeepers have a privileged height,
Because the important tasks of a goalkeeper are to react
and move quickly, to a higher amount of jump or dive to
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Table 1
Anthropometric, body composition indexes and VO2max in Iranian elite soccer players
Positioni Height Weight BMI Body fat VO2max
ositioning s =
cm kg m/kg? % ml.kg'min™
b b a
1.87%.04 85.18+4.1 24.24%1.16 12.25+1.30 55.73£2.93
Goalkeepers
(n=8) 1.94 92.10 22.63 13.74 59.66
1.80 80.53 25.98 9.61 50.45
. 1.75£.05 72.35%+4.54 23.45£1.04 10.71%£1.12 60.69%3.55
Midfielders
(n = 20) 1.86 82.50 25.01 12.71 66.29
1.67 66.32 20.53 8.86 54.12
Strikers 1.79£.05 73.76£8.90 22.934+2.00 10.84+£1.65 59.71£3.16
(n=14) 1.89 87.40 25.98 14.79 65.60
1.70 58.00 19.16 8.54 54.01
a
Defenders 1.81+.04 75.78+5.66 22.89+1.29 11.17%1.67 57.89+3.57
(n=18) 1.90 85.14 24.78 13.74 65.30
1.73 64.50 20.66 8.86 51.35
1.79+.06 75.40+7.14 23.27+1.42 11.08%1.50 58.96+3.73
All Players
(n = 60) 1.94 92.10 25.98 14.79 66.29
1.67 58.00 19.16 8.54 50.45
a
Significantly different from midfielders (P < 0.05). Mean and SD
b Vmax
Significantly different from players of other positions (P < 0.05). Vmin

save or deflect shots, and to cover a large perimeter (2.44
x 7.32 m).

We observed very few differences between the three
groups of outfield players, defenders, midfielders, and
strikers. Defenders were significantly taller than midfield
players, which can be taken as an indication that size is
an advantage in this position to be able to reach high balls
in their defensive role and perhaps to increase their reach
in tackling duels, as well. Opposite to this, midfielders
and strikers are shorter and rather run with the ball, and
they are quicker, and this fact grants to them an additional
advantage against the defenders (11, 28).

As to the body weight, goalkeepers have shown to be
heavier than the other assessed positions. These results
are similar to the ones found by several authors from
several countries, who also attained the same answers
(14,23,24,27,29,30). The behavior of this variable
seems to partially explain the lower distance they run,
besides of their specific role during a game (4, 11, 15,
26), trend to present a higher percentage of body fat by
a lower metabolic energy cost both in gaming days and
along training sessions (3, 26), have a higher amount of
muscular by requiring to much explosive power and be
taller than players of other positions. In this the study,
there was not differences in BMI between different
playing positions that such data are in accordance with
previous studies on elite soccer players (24, 27,31,32).

The body composition is a very important aspect to
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the physical ability level of the professional athletes in
any modality, as the fat surplus can substantially decrease
the human performance (Reilly, 2003). It was observed
in the present study no differences in the percentage of
body fat among the assessed positions, and such data are
in accordance to other found in literature (23, 27, 31), but
some previously mentioned researches (14, 25, 29, 30)
have shown that the goalkeepers have a higher percentage
of body fat due to a lower metabolic energy cost both in
gaming days and along training sessions then players of
other positions (3, 26).

It can be seen clearly in literature (11, 14, 17, 18,
23, 32, 33) that the midfielders always have highest
VO2max and the goalkeepers have lowest VO2max in
compared with players of other positions but there are
not differences in VO2max between midfield players and
strikers or defenders. Our comparison between different
playing positions related to VO2max showed that the
goalkeepers had a lower VO2max than players of other
positions because they present much more anaerobic
strength and power both in gaming days and along training
sessions than midfielders with an excellent aerobic ability
level, indicating that running ability and aerobic power
are less important for them. We did not find a difference
in VO2max between midfield players and strikers or
defenders but the midfielders had the highest VO2max.
Midfielders cover greater total distances than any other
players in the other positions. The midfielders must have
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high level of aerobic fitness because they perform both
defensive and offensive roles and are always required to
make long run (19).

Conclusion

The results obtained in this study suggest that there are
anthropometric differences between athletes, according
to their assessed positions, and the correct use of these
individual differences in behalf of the team can contribute
to the sportive success. We observed very few differences
between the three groups of outfield players, defenders,

from outfield players. The small differences observed
in physical and physiological fitness between players in
different player positions (outfield players) is perhaps not
surprising, because in modern soccer each outfield player
assumes a larger role in the overall play of the team, so the
positional differences are less than previously seen.
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