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SUMMARY: The height, weight, diameters, volumes and skin folds were measured on a sample of 242 young soccer players
from the Republic of Kosovo and therefore, the body composition, somatotype components, BMI index and maximum oxygen
consumption. These were indirectly measured in order to determine their common morphological and functional featureseand analyz
specificity i.e., the likely differences based on the playing positions (goalkeepers, defense, middle players and atttthets. W
statistical analysis, the basic descriptive statistical parameters were calculated, and a multivariate and univariatevanialysesand
post-hoc analysis were applied. Goalkeepers have statistically significantly higher body height and humeral breadthyalue fosier
maximum oxygen consumption, in comparison to players who play the other positions on the team and higher body weighheegarding
players who play in the middle and the attackers. Defense players have statistically significant higher body weight ttele the mi
players. In the other anthropometric measures and somatotype components, there are no statistically significant differgtioces amo
players who play on different positions in the team. The achieved results could serve as normative morphological andrfdivetiorsl
for regular sports medical examinations of young soccer players in the Republic of Kosovo. They could also be used asfartemplat
comparison of the morphological and functional data of young soccer players at similar level in different countries.
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INTRODUCTION

Success in sports is directly related to the speciffgayers who play on different positions in the team (Bale,
anthropometric characteristics, body composition antB86; Rienzet al, 2000; Gilet al, 2007). Goalkeepers are
somatotype components (Carter & Heath, 1990). During thaller than the players who play in the middle, such as cen-
football match (90 minutes), the movements of the playettl defensive and offensive players (Reéhal, 2000; Gil
are characterized with high intensity, short actions and breaisal). Similar results were obtained in some studies that
with different duration. Soccer players should have thesearched the specifics of anthropometric characteristics
optimum combination of technical, tactical, physicategarding the position at which the player is, as follows:
characteristics (e.g. somatotype), and mental arlstralian football (Pynest al, 2006), Gaelic soccer
motivational predispositions (Bangsbo, 1994) among othé¥icintyre & Hall, 2005), rugby (Bale), American football
sports characteristics in order to be successful. Therefo(Bale; Garstecket al, 2004), Brazilian football (Fideligt
for football coaches, managers, sports physiotherapist,, 2014), Ethiopian football (Hailet al, 2016; lbrahinet
scientists, an in-depth understanding of the determinantsadf, 2017) and Macedonian football (Gontaet\al, 2016).
success, such as the specific anthropometric characteristics
of players, may be important. Some research suggest that The somatotype components could be measured on
there are specifics of anthropometric characteristics of thfee basis of certain anthropometric measures (Carter &
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Heath; Reilly & Marfell-Jones, 2003). A somatotype can bdiameters (femoris breadth and humeral breadth); two
defined in terms of its three components: endomorphgircumferences (biceps girth and calf girthas), as well as
mesomorphy and ectomorphy (Carter & Heath). Thiur skin folds (triceps, subscapular, supraspinale and calf
combination of these three physical parameters allows thkinfold).
athlete to be classified in different somatotype category.
Generally, mesomorphic component dominates at soccer = The maximum oxygen consumption was measured
players, and their somatotype category is balancesing standard treadmill exercise testing according to the
mesomorhpic such as 2.5-5.0-2.5 (Carter & Heath; RienBruce protocol which is a sub-maximal treadmill test.
et al). Bruce test consists of multiple stages of progressively
increasing workloads, which should be performed until
Having in mind that specialization begins at earlyhe examinee reaches his sub-maximal heart rate. The test
age, the understanding of morphological features for earitludes 7 stages, each lasting for 3 minutes and with each
position of the team is pretty much important for coachesubsequent stage the speed and the inclination of the track
sports physicians, and scientists. The purpose of this pagesignificantly increased. VQ_ is calculated from the
was to determine the morphological and functiona@ruce nomogram using the exercise time (ET - duration
characteristics in soccer players who play in the Junior Sof the test expressed in minutes) and the sex of the
per League in Kosovo and to determine the possibéxaminee.
differences in the monitored characteristics, regarding the
position which the player has. Statistical Methods. The data were analyzed using the
Statistical Package for Social Sciences software (SPSS, v.
22.0 for WINDOWS; SPSS Inc., Chicago, IL, USA), and
MATERIAL AND METHOD values of p < 0.05 were considered statistically significant.
Basic descriptive parameters of anthropometric variables
were calculated: arithmetic mean (Mean), standard
Subjects.The study was conducted in the National Centeleviation (SD), minimum and maximum value of the results
for Sport Medicine (NCSM) in Prishtina, where all activeegistered (MIN, MAX). The normality of distribution was
athletes from the Republic of Kosovo are obliged twerified following the Kolmogor-Smirnov test. The between
undergo regular medical and sports examinatiompositions differences were computed by the multivariate and
Measurements are made in the month of February 201ihjvariate analyses of variance (ANOVA) and LSD test was
when players have the obligatory sports medicaised as a post-hoc test.
examinations.

The sample consisted of 242 young soccer playeRESULTS
who play in the best clubs of Junior Super League in
Kosovo (U19), age 19 to 21 years old and have at least 5
years sport experience. The sample was divided into four ~ Basic descriptive statistical parameters of
(4) different groups according to the position which playe@nthropometric measures, somatotype components and
have in the team: 20 goalkeepers (n = 20); 84 defemsaximum oxygen consumption of the whole group of
players (n = 84); 88 midfielders (n = 88) and 50 forwardespondents are shown in Table I. The results of the analysis
(n=50). The respondents were treated in accordance wiitdicate that the majority of applied variables are normally
the recommendations of the Helsinki Declaration. distributed.

Protocols and equipment.All measurements were On multivariate level, statistically significant
conducted by highly skilled, trained and experienced spodsgferences in the researched variables between players who
doctors. Height and body weight were measured usipdpy in different positions on the team are not determined
stadiometer (Seca, Leicester, UK) and electronic weighirf@able I11). On univariate level (Table Il), statistics between
machine (HD-351, Tanita, lllinois, USA). Skin folds weregroup differences in anthropometric measures, somatotype
measured using John Bull calipers. The volumes acemponents and maximum oxygen consumption between
measured with a standard flexible measuring tape, whiayers who play in different positions on the team are
the diameters are measured using sliding calipers (GPMdgtermined in the variables: height (F = 3.60; p =. 014),

weight (F = 4.09; p =. 007), calf thickness (F = 3.00; p =.

Besides height and weight, the following031), humeral width (F = 3.24; p =. 023) and.yO(ml /

anthropometric measures were also measured: twon / kg) (F = 3.79; p =. 011).

42



GJONBALAJ, M.; GEORGIEYV, G. & BJELICA, D. Differences in anthropometric characteristics, somatotype components, and functional abilities among young elite Kosplaysr=besed
on the team positionint. J. Morphol., 36(1}1-47, 2018.

The differences between positions are obtaingmbsitions on the team and more weight regarding the
by post-hoc analysis of variance (Table Ill). The resulfdayers who play in the middle and forward. Defensive
of the analysis show that there are differences players have statisticaly significant higher body weight
morphological profile among the players who play iin comparison to the middle players. Statistically
different positions on the team. Goalkeepers hawignificant differences among the players who play in
statistically significant higher body height and humeralifferent positions on the team are not determined in
breadth, and lower values of the maximum oxygewmther anthropometric measures and somatotype
consumption in comparison to players who play in otheomponents.

Table |. Basic statistical parameters of morphological characteristics of soccer players.

Variables Mean SD Min Max

Height 177.90 6.09 157.30 192.80
Weight 68.94 7.44 48.00 92.00
BMI 21.77 2.02 15.32 28.99
Biceps girth 27.24 2.18 20.30 36.00
Calf girth 36.09 2.02 30.00 43.30
Femoris breadth 9.63 0.44 8.40 11.20
Humeral breadth 6.79 0.38 5.90 8.10

Triceps skinfold 7.99 2.82 3.80 19.20
Subscapular skinfold 8.02 2.34 5.00 21.20
Supraspinale skinfold 8.96 3.85 4.00 27.00
Calf skinfold 8.45 3.51 3.00 23.00
Suma skinfold 33.42 11.36 17.20 89.20
Body fat 11.64 4.28 4.74 29.64
Endomorphic 2.35 0.87 1.07 6.08

Mesomorphic 345 1.02 0.73 6.73

Ectomorphic 3.25 1.07 0.33 7.07

VO, max (ml/min/kg) 52.64 5.60 40.30 68.00

Table 1. Results of multivariate and univariate analysis of variance.

Variables F Sig. Eta
Height 3.60 014 .043
Weight 4.09 .007 049
BMI 1.34 263 017
Biceps girth 0.73 536 .009
Calf girth 3.00 031 036
Femoris breadth 1.73 161 021
Humeral breadth 3.24 023 .039
Triceps skinfold 0.24 .872 .003
Subscapular skinfold 0.32 .809 .004
Supraspinale skinfold 1.03 380 013
Calf skinfold 0.96 413 012
Suma skinfold 0.68 567 .008
Body fat 0.26 .856 .003
Endomorphic 0.38 768 .005
Mesomorphic 0.50 .685 .006
Ectomorphic 0.57 .635 .007
VO, max (ml/min/kg) 3.79 011 .046

Wilks'l=0.806 ~ Rao R=0.133 p=0.401
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Table Ill. Average values of morphological characteristics in soccer players according to their position in the game.

A Goalkeepers Defenders Midfielders Attackers Post hoc pairwaise
Mean SD Mean SD Mean SD Mean SD comparisons

Height 181.95 5.89 178.00 6.19 177.13 5.91 177.48 586 1&2;1&3;1&4
Weight 73.30 6.27 69.86 7.26 67.61 7.43 67.98 753  1&3; 1&4;2&3
BMI 22.14 1.52 22.05 2.06 21.54 2.06 21.57 201 ns
Biceps girth 27.44 2.29 27.48 2.16 27.01 2.24 27.15 2.08 ns
Calf girth 36.85 1.64 36.43 1.93 35.72 2.06 35.85 210  1&3;2&3
Femoris breadth 9.83 0.45 9.65 0.44 9.58 0.43 9.61 043 1&3
Humeral breadth 7.02 0.31 6.81 0.39 6.76 0.35 6.73 042 1&2;1&3;1&4
Triceps skinfold 8.30 2.94 8.04 2.93 8.03 2.71 7.73 2.82 ns
Subscapular skinfold 8.36 2.15 8.14 2.63 7.89 2.33 7.93 194 ns
Supraspinale skinfold 9.76 3.25 9.18 4.45 8.99 3.89 8.20 272 ns
Calf skinfold 9.61 4.57 8.55 3.79 8.27 3.26 8.14 295 ns
Suma skinfold 36.03 11.63 3391 12.70 33.18 10.97 31.99 947 ns
Body fat 12.26 423 11.75 4.59 11.56 4.20 11.33 4.00 ns
Endomorphic 2.45 0.79 2.38 0.98 2.35 0.86 2.24 0.74  ns
Mesomorphic 3.37 0.80 3.56 1.10 3.40 1.00 3.40 099 ns
Ectomorphic 3.28 0.85 3.12 1.05 3.32 1.13 3.32 1.09 ns
VO, max (ml/min/kg) 49.31 3.73 52.08 5.00 53.53 6.12 53.36 573 1&2;1&3;1&4
DISCUSSION

There are a number of studies that research ttiee Middle East and South America have average body height
anthropometric characteristics and somatotype componerdsging from 176.0 - 183.0 cm., and a body weight that is
among top soccer players, or comparative research betweenerally lower than 80 kg (and is in the range between 65.6
elite and non-elite players. - 78.7 kg), and BMI index that ranges between 23.00-24.45

kg/m?. Mean values of body height, weight and BMI index

The advantage of this study is that anthropometriaf Kosovian soccer players are higher regarding the players
and functional measurements are conducted on a relatividlgm Asian teams, and these values are similar to the values
large sample of young elite players from the Republic @f players from European and South American teams (Reeves
Kosovo which are selected from the best clubs. The resudtisal, 1999; Bandyopadhyay, 2007; Pluncevic-Gligoroska
of this research can serve as normative values for comparigtal, 2014). By comparing the morphological characteristics
of anthropometric, somatotype and functional data of yourdmptween Kosovian soccer players and players from
soccer players in R. Kosovo and abroad. neighboring countries (Macedonia, Croatia and Serbia), it

could be concluded that Kosovian soccer players have nearly

So far studies suggest that anthropometrientical body height, and slightly lower body weight and
characteristics and body composition can influence tigMI regarding the players that play in Macedonia, Croatia
selection of athletes in many sports (Hastal, 2007). It and Serbia - 77.7 kg, 77.6 kg and 77.4 kg (Ostojic, 2000;
is important that the athlete have adequate morphologiddatkovicet al, 2003; Pluncevic-Gligoroslet al).
and functional profile in order to be successful in a particu-
lar sports discipline (Ziv & Lidor, 2009). Body composition is also an important factor for the

success in this sport. The average amount of fat tissue among

The average body height of Kosovian soccer playey®ung healthy boys, who are not engaged in organized sport
(U19) is 177.90 cm, while body weight is 68.94 kg. Differenactivity, range from 18-20 % of total body weight, while the
studies show that soccer players in national and internatioparcentage of fat component in athletes is generally lower
competitions vary in body weight, height and BMI index(Matkovicet al). The lowest percentage of fat tissue from 4
depending on geographical location, ethnic and cultured 7 % was established in sportsmen-athletes who run long
influences or different style of football, dietary habits andistances 8. Considering the specifics of the football game,
the like. Professional and/or the top soccer players in Euroftezould be expected that soccer players have relatively low
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percentage of fat tissue. However, the results vaplayers are on average lower by 4 centimeters. Also, it was
significantly and are subject to inter/intra-individualdetermined that the height may affect the position of that
fluctuations, depending on the position, the standards sxfccer player in the team, so that taller players are mostly
game and season (Thomas & Reilly, 1979). The averafpeind to the keeper and in defense, where height is an
values of the fat component in Kosovian footballers iadvantage (Bangsbo; Reiky al, 2000; Matkovicet al).
around 11.6 %, which is within the value of the playerSimilar results were obtained in a study of Matkaatial
from the first Brazilian league (10.9 %), Portuguese playevgho found that Croatian goalkeepers are the tallest and
(10.5 %) and English players (12.4 %) according tbeaviest, and have long arms and legs. In our research
Matkovic et al. The percentage of fat component irgoalkeepers and defense players are also taller than the
Kosovian goalkeepers is somewhat higher, but nptayers who play in the middle and forward.
statistically significant in terms of the players that play on
other positions in the team. A small percentage of fat The maximum oxygen consumption of Kosovian
component (10.0 %) was noted in Portuguese goalkeepexsgcer players is around 53 ml/min/kg. When you compa-
however, we should have in mind the fact that thee the maximum oxygen consumption in Kosovian young
measurements were conducted during the season (MatkqMyers with the results of international studies, we find
et al). Higher values of the fat component in goalkeepethat Kosovar athletes are at the bottom of the scale for this
can be explained in the lower intensity of play to which thearameter. Namely, the Norwegian soccer players from the
goalkeepers were exposed on the other. However, takifgst league have a maximum oxygen consumption at about
into account the specific movements of the goalkeepd2 ml/min/kg, New Zealander of 61 ml/min/kg, Australian
jumps, throws, falls, etc., it can be assumed that the lowavout 60 ml/min/kg, Croatian 60 ml/min/kg, English 60
percentage of fat tissue will contribute for more effectivenl/min/kg, the soccer players from Hong Kong 59 ml/min/
play. The lowest values of fat tissue that are not statisticakg, soccer players from US 58 ml/min/kg, and top Brazilian
significant are noted among forward players - players pfayers 52 ml/min/kg (Sporist al, 2017). On one hand,
the attack. the conclusion is that Kosovian players have inferior aerobic
abilities in comparison with the aforementioned data. It is
Generally, mesomorphic component dominatesertainly one of the reasons leading to lack of success of
among soccer players and their somatotype categoryKiesovian soccer players in international matches where
balanced mesomorhpic (Casajus & Aragonés, 1991; Rierlze opponent has prepared teams that play dynamic football
et al; Bandyopadhyay). It is logical that muscle buildingand also represents a task for the professional teams to
is useful to carry out the various activities during the magdvance this important parameter using appropriate modern
ch because these activities define the outcome of the maitactice technologies. However, the example of soccer
ch, for example, start on the opponent, acceleration, kickiptayers from Brazilian First League shows that although
and building the ball. In this research Kosovian footballethis parameter is particularly important for the football
show ecto-mesomorhpic somatotype (2.4-3.4-3.3) and thg@ame, it is not crucial for the success in top football. The
partially deviate in somatotype characteristics of eliteam that has weaker aerobic abilities can modify game
players from other countries. The somatotype of Portuguestgle but it takes the other potentials (anaerobic parameters,
players from the first league is 2.8-5.6-2.2 (Casajus & Aratrategy, tactics, and technique) to be at the top level. Reilly
gonés), the Spanish National Team (1990 World Cup) 2.2t al propose a specific threshold of YQ (60 ml/min/
5.1-1.9 (Casajus & Aragonés), top level Hungarian 2.kg), whereas in the case of values below this threshold will
5.1-2.3, and elite level South American players 2.2-5.4-2k considered that the player has no much chance of having
(Rienzi et al) were higher than the mesomorphy scorthe physiological attributes for success in top football. Also,
obtained in this study. The reason for this deviation €O,  varies depending on the role and position of the
probably conditioned by the specifics of the sample gflayer on the team. Gét al noted that VQ, _  in 19
respondents that include only young players aged 19 to @bfessional players in the Portuguese First League was
years. In addition to this fact is the research who analyzbdlow 60 ml/ min/kg for goalkeepers and defense players,
the soccer players from the junior national teams from Hhd above 60 ml/min/kg for the midfielders and attackers.
different countries and found, just like Orhatral (2013), These findings are similar to those for senior professional
that somatotype values of the players were balancpthyers in England, where players from midfield had
mesomorphic and ectomesomorphic, on average. significantly higher values of VQ_than those of other
positions (Reillyet al). In a number of studies, differences
By comparing the body weight of players that playn relative maximum oxygen consumption were not
in different positions on the team, it could be noted thaetermined, regarding the position of the game. The authors
goalkeepers are the tallest, while the attackers and middleggest that the noted similarities between the players who
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play on different positions regarding the YO may be Goalkeepers have statistically significantly higher
due to the requirenmés imposed by the modern football,body height and humeral breadth, and lower values of
more movements of the attacking and defensive players.raximum oxygen consumption in comparison to players
this research there are no statistically significant differenceso play on other positions in the team and more weight
in VO, between players who play defense, middle, amggarding the players who play in the middle and forward.
attack. Defense players have statistically significantly higher body
weight than the middle players. In the other anthropometric
On the basis of the achieved results of this researchgasures and somatotype components there are no
it can be concluded that there are no differences statistically significant differences among the players who
anthropometric characteristics, somatotype components, gildy on different positions in the team.
maximal oxygen consumption among other players who play
in different positions on the team, except for the goalkeeper. Our results suggest that the selection of players in
The trend in modern football is increasingly focused ofootball for individual playing positions must be based on
improving the performance of all players who play on alnorphological and functional characteristics of the players.
positions that will allow more movements both of attackin@ouches should have a good knowledge of general and
and defensive players. The undertaken roles among junispecific tasks that the player should perform in the game. It
and elite soccer players according to their positions aiestrongly recommended in top football for certain positions
related to their physical performance. Somatotype ista choose players that are as much as possible compatible
method that estimates the physical profile in athletewith the requirements of that playing positions according to
However, anthropometric and physiological factors arheir morphological and functional features.
evaluated, together with genetic factors, and the effect of
training. No single method is adequate to determine physical  The achieved results can serve as normative
profile (Orharet al). anthropometric indicators for regular sports medical
examinations of young players in our country. The data can
Talent selection and guidance is important in spor&so be used as a template to compare anthropometric and
requiring high performance. Therefore, in talent selectiospmatotype data of young players from different countries.
objective criteria should be used; and collective guidance
should be used, based on anthropometric and physiologic
tests. Appropriate guidance, based on individual differencE§ONBALAJ, M.; GEORGIEV, G. & BJELICA, D. Diferen-
and development, should be given priority (Orbaal). cias en las caracteristicas antropométricas, los componentes del
somatotipo y las habilidades funcionales entre jovenes futbolistas

Evaluation of somatotype components in this stud%e élite de Kosovo basadas en la posiciéon en el eduipd.
indicate that there are no specifics in somatic typology 0 orphol., 36(1)41-47, 2018.

players who play in different positions on the team. Bearing RESUMEN: En el estudio se midieron la altura, peso, dia-
in mind that football is one of the most popular sports in thgetros, volumen y pliegues cutaneos en una muestra de 242 jove-
world, during the selection of talented players, tests foyes futbolistas de la Republica de Kosovo y se midieron indirecta-
assessing physiological and motor performance, togetheente la composicion corporal, los componentes del somatotipo,
with anthropometric and somatotype research should be uséthdice de IMC y el consumo méximo de oxigeno para determi-
and the players' development should be monitored. nar sus caracteristicas morfologicas y funcionales y para analizar
la especificidad, es decir, las diferencias probables basadas en las
posiciones de juego (porteros, defensa, jugadores medios y
atacantes). Dentro del andlisis estadistico, se calcularon los
parametros estadisticos descriptivos basicos, y se aplicaron anali-
sis de varianza multivariante y univariado y el analisis post hoc.
Los porteros estadisticamente tienen una altura mayor del cuerpo
In order to determine morphological and functionaj de amplitud humeral, y valores mas bajos de consumo maximo
characteristics of young footballers from the Republide oxigeno en comparacion con los jugadores que juegan en las
Kosovo and to analyze whether there are differencegas posiciones en el equipo y tienen un mayor peso corporal con
regarding the positions on which they play, there are 1gspecto a los jugadores que juegan en el medio y los atacantes.

anthropometric measures which are applied for assessh«@jugadores o_Ie defensatienen un peso corporal estadisticamente
longitude dimensionality, transversal dimensionality™aYor que los jugadores del medio campo. En las ofras medidas
ntropomeétricas y componentes del somatotipo, no existen dife-

voluminosity and fat tissue (skin folds), and indirectly th&""C o ST : .
fencias estadisticamente significativas entre los jugadores que jue-

bOdY composition, somatotype components and relat'\f;%n en diferentes posiciones en el equipo. Los resultados logrados
maximum oxygen consumption are measured. podrian servir como indicadores normativos morfolégicos y fun-
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