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SUMMARY: The success in sport performance is closely related to the physical condition of the sportsman. In the assessment of
the physical status except physiological and fithess parameters, significant influence have the anthropometric paraaieteithehe
study was dual: to assess the changes in the anthropometric characteristics and the somatotype of young soccer ptapeegasdiffe
and to compare these characteristics with the general population. The analyzed measurements of 486 young soccer plgyiars who pla
teams of the First national league, with an average age118.8 he soccer players were divided into five subgroups, at age difference
of 1 year. In the sample height, weight, BMI index, diameters, volumes and skin folds were measured, also the body cantpibsition
somatotype were calculated. Boys from 14 years were lower and had less tendencies of other age groups. From 16 yeagseonwards th
were no differences in the measurements which means that the respondents gradually get the look of adult players. é&lfgkin fold
young Macedonian players (except the skin folds of the scapula) decrease with age and compared to the peers from néomal populat
are lower. For young players in all age groups dominate the mesomorphic component, and lower values have the endomomaitic compon
in regards to peers in the general population. The obtained results can serve as normative anthropometric indicatorspartegula
medical examinations of young players in our country, or can be used as a template for comparison of the anthropomedtityoel som
information of young players at a similar level of different countries.
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INTRODUCTION

Soccer has been the most popular sport in the wotidat anthropometric characteristics have influence on
for over twenty years, regardless if it is observed from thghysical performance of the players have been proven in
aspect of the number of spectators or the number of activany studies (Bell & Rhodes, 1975). The reported results
sportsman. During that period soccer has continuoustyovide evidence for sports officials (coaches, managers) as
developed, specifically aimed at increasing the physicalell as for football players about the importance of
demands and loads to which the soccer players are exposathropometry (American Dietetic Associatitral, 2009).
to during the training and competitions. Modern soccer
requires a much faster game, short response time, with less  Players are expected to have specific morphological
thinking and more demands with highly developed cognitiveand physiological attributes and can therefore, have
functional and motor skills course (Markovic & Bradic,successful ongoing careers. A significant correlation between
2008). body mass, muscle mass and work-rate profile has been

established (Rienat al, 2000). Aresearch for young soccer

Anthropometry is widely applied in many scientificplayers showed that age and physical characteristics are
disciplines such as ergonomics and health science. Becainsportant indicators of talented player identification and
of its convenience anthropometry is also used to understagelection for the game (Gét al, 2007). Although the
the physical characteristics (performance) of the sportsmanportance of anthropometric parameters are recognized in
in the field of sports science which targets improvement @fie selection process and training of the players, there is a
athletic performance (Mészaretsal, 2000). The assumption lack of precise and accurate published information for
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anthropometric characteristics of the players, especially fBrotocols and equipmentAll measurements are conducted
young players in the national league of our country. lby high skilled, trained and experienced technicians. The
addition there is a lack of comparative studies dfieight and weight were measured by using the stadometer
anthropometric characteristics, body composition an@eca, Leicester, UK) and electronic scale (HD-351, Tanita,
somatotypes between Macedonian sportsmen and thoséllafois, SAD). The skin folds were measured by the help of
other countries. John Bull calipers. The circumferences were measured with
a standard elastic measure tape, while the diameters by using
The purpose of this paper is to determine thsliding calipers (GPMc).
morphological characteristics, body composition,
somatotype of the young players who play in clubs of the Besides height and weight the following
first league of the Republic of Macedonia and to determirathropometric measures were measured: all four diameters
the eventual differences in the researched parameters in te(elbow, wrist, knee and ankle); five circumferences (upper
of age and to compare these with the general populationasi, both relaxed and flexed, forearm, the calf and the thigh)
same age, in order to create a successful training model ésrwell as seven skin folds (biceps, triceps, forearm, thigh,
their football players and to identify young talented playersalf, subscapular and abdominal). Anthropometric
parameters were analyzed by a special software program
The primary objective of this study is to determinghat utilizes all Mateigka’s formulas intended for calculations
the normative values of the anthropometric parameters aofl all body components (Cattrysset al., 2002).
body composition and somatotype for young Macedonig@omatotyping components (endomorphy — mesomorphy -
male players. The results of this study can provide usefttomorphy) were calculated according to Carter & Heath
information for sports experts. (1990) method, using the somatotype software
(SomatotypeV.1_2 5).

MATERIAL AND METHOD 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
Subjects The research is realized in the Laboratory ofalues of p <0.05 were considered statistically significant.
Functional Testing, Department of Physiology andndividual age groups were evaluated using a one-way
Anthropology at the Medical Faculty in Skopje, where alhnalysis of the variance (ANOVA). Scheffé’s test was used
sportsman from the Republic of Macedonia are obligated & a post-hoc test when equal variances were assumed and
have regular medical-sports examination at least twice a yahe Games-Howell test when equal variances could not be
Measurements were realized in 2013 when players have #wsumed.
mandatory medical-sports examinations.

The sample consisted of 486 young players who pl&ESULTS
in the best clubs of the first Macedonian league at the age of
14 to 18 years, with an average age of $5.8. The sample
was divided into five (5) different age groups: 14 y (n= 111Anthropometry. The players at 14 y are lower and have
15y (n=111); 16 y (n=100); 17 y (n= 88); 18 y (n=78). Ihower body weight compared to all other age groups (p
the study we included all players whose parents gave conse@t001). Their BMI index is also the lowest (Table I). The
to participate in the research. The Helsinki Declaration wageight of the players at 15y is lower than the players at 17
applied. and 18 y (p <0.05 and their BMI index is statistically

significantly lower than players at 18 y (p <0.01).

The general population constitutes of 779 respondents
at an age of 14 to 18y, living in three urban regions in R. From the review of Table Il it can be seen that the
Macedonia. Of the schools included two were in the capitplayers at 14 y have statistically significant smaller diameter
city, Skopje, and one school in each of the towns of Ohraf the elbow wrist compared to all other age groups. The
and Strumica. The respondents were measured for: badycumferences of the upper arm and forearm are also
height, body weight, BMI index, two volumes (arm and leg)statistically significantly lower compared to all other groups
two diameters (elbow and knee) and four skin folds (tricep <0.05) and a smaller circumferences of the calf compared
subscapular, calf and abdominal). The information was takemthe players of the 16, 17 and 18 y age group (p <0.01).
from the doctoral dissertation Bojadzieva (Bojadzieva, 201B)ayers at 15 y have lower circumferences of the upper arm
and were sided with the young players. compared to players of 17 and 18 y age group (p <0.01) and
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Table |. Differences in weight (kg), height (cm) and BMI between soccer players by age group and comparison with
the general population. The values are shown as the M8tandard Deviation.

Agegroup (years)

14 15 16 17 18
Soccer Height 170.64+8.05a 174.98+6.14v 176.38+6.77 175.99+6.74 177.08+6.46*
players Weiaht 60.051-10.823: 65.5318.1611 68.70+7.51 69.65+7.78 70.08+7.46*
BMI 20.13+3.69° 21.37+2.12° 21.85+2.92 22.18+2.92 22.31+1.66*
Generd Height 169.99+8.12 173.68+7.13 175.61+6.22 177.77+7.07 179.24+7.04*
. Weight 61.90+14.23 67.28+12.76 69.01+11.39 70.92+12.48 75.12+11.56*
Populaion BMI 21.25+3.96* 22.25+3.75* 22.37+3.58 22.41+3.58 23.35+£3.14*

Differences between soccer players a - 14 years vs 15, 16, 17 and 18 year-old groups, p<0.00; b - 15 years vs17 ar@ DSyears, p
¢ - 15 years vs 18 years, p<0.01; Comparison between the soccer players and the general population: *p<0.05

Table II. Circumferences and diameters (Me&tandard Deviation) in soccer players by age group and in the general population.

Agegroup (years)

14 15 16 17 18
Soccer Diameters Wrist 5.36+0.39 5.38+0.32 5.47+0.30 5.46+0.33 5.48+0.33
players (cm) K nee 9.98+0.64* 10.04+0.47*  10.11#0.42*  10.01+048*  9.92+0.64*
Elbow 7.42+0,69:* 7.64+0.46 7.79+0.47* 7.77+0 59 7.86+0.50
Ankle 7.12+0.48 6.97+0.50 7.11+0.48 7.09+0.55 7.19+0.52
Circumference  Upperam  24.78+2.64° 25744236  26.62+1.82¢  27.21#215%  27.26+2.17*
(cm) Thigh 51.14+5.21 5350+3.88¢  54.99+334 55004347  55.50+3.37
Forearm 23554223  2443+167°  2506+142 2535162  2553+151
caf 34.63%2.99% 35.45+2.37 36274229  3611+237  36.33+2.34
General Diameters K nee 9.38+0.82* 9.30+0.72* 9.60+0.63* 9.63+0.74* 9.57+0.65*
Population  (cm) Elbow 6.54+0.51* 6.54:+0.45* 6.58+0.44* 6.68+0.41* 6.87+0.44*
Circumference  Upper am 27.18+3.69¢  28.41#3.70¢  2861+3.69*  2955+355¢  31.49+3.40*
(e calf 34.80+4.43 34.64+3.67 35384325  3547+383  37.11#3.11

Differences between soccer players a - 14 years vs 15, 16, 17 and 18 year-old groups, circumference, p<0.05 diameters5y€a@syvb 16, 17 and
18 years, p<0.05; c — 15 years vs 17 and 18 year-old groups p <0.01; d — 15 years vs 18 years. Comparison betweenayersaccetha general
population: *p<0.05.

lower circumferences of thigh in relation to players of 18 yf bone mass in terms of players at 16 and 18 y (p <0.01).
age group (p <0.05). Players at 15 y have lower absolute values of muscle mass
compared to players at 17 and 18 y (p <0.05).
From the review of the Table Il it can be seen that
players at 14 y have statistically significant greater value of As for the percentage differences of the components
forearm skin folds compared to all other age groups @ the body (Table 1V), it can be seen that the players at 14 y
<0.01), greater value of thigh skin folds compared to thgave a statistically significant largest percentage values of
players of 17 and 18 y (p <0.05) and calf regarding to thgne mass compared to all other age groups (p <0.001) and
players of 16, 17 and 18 y (p <0.001) Also, players at 14gynaller percentage values of muscle mass in terms of 16
have significantly higher value of upper arm skin foldaind 18 y (p <0.05). The players at 15 y have higher percent
(triceps and biceps) compared to players of 18 y age grogfpbone mass compared to players of 17 y (p <0.05).
(p <0.05). Players at 15 y have statistically significant high@tatistically significant differences were not determined in

value of shin skin folds compared to players of 17 and 18te percentage values of fat component among different age
(p <0.01) and on the forearm in terms of the players of 18gyoups.

age group (p <0.01).

Somatotype In Table V the average values of ectomorphic,
Body composition From the values of the arithmetic meansnesomorphic and endomorphic components are shown. In
and the level of statistical significance in Table 1V, it can bgll age groups mesomorphy component of the somatotype
seen that the players at 14 y have a statistically significafdminates. For the youngest players the average values of
lower absolute values of muscle and fat mass comparedeitomorphy component are statistically significantly higher
all other age groups (p <0.01) and smaller absolute valugsmpared to other players from all age groups (p <0.05).
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Table IlI. Individual skinfolds (mm) (Mea# Standard Deviation) of six sites in soccer players by age group and their comparison with
the general population.

Agegroup (years)

14 15 16 17 18
Soccer players Biceps 6.5246.23d 6.0445.35 4.96+1.14 4.90+1.31 4.66+1.06
Forearm 7.29+£1.75° 6.62+1.37' 6.20+1.30 6.06+1.37 5.79+1.15
Triceps 9.80+3.35% 9.32+2.81* 8.91+2.73* 8.54+2.80* 8.09+2.45*
Thigh 14.94+5.17° 14.26+4.53° 13.03+3.90 12.75+3.97 12.70+4.69
Subscapular 8.77+3.19* 8.79+2.48 9.53+2.66* 9.67+2.58* 9.31+2.87*
Calf 12.23+3.56° 11.36£3.11 10.24+3.10 9.75+3.04* 8.82+2.68*
Abdominal 9.00+4.00* 8.58+2.96* 8.33+3.09* 8.08+2.4* 8.20+3.00*
Generdl Triceps 12.45+6.26* 12.72+47.15* 12.04+5.69* 12.17+7.08* 12.09+4.84*
Population Sulbscapular 9.9845.55* 10.63+5.62* 10.57+4.27* 11.23+4.93* 11.84+4.22*
Caf 11.59+5.55 12.50+6.22 11.26+5.10 11.30+5.38* 10.70+4.61*
Abdominal 11.72+7.87* 11.77+7.61* 10.90+6.05* 11.70+7.06* 12.65+6.36*

Differences between soccer players a - 14 years vs 15, 16, 17 and 18 year-old groups p<0.01; b - 14 years vs 17 andrb8igeg<0ld5; c -14 years
vs 16, 17 and 18 year-old groups p<0.00; d - 14 years vs 18 year-old groups p<0.05; e -15 years vs 17 and 18 year-dd0dr,duds years vs 18
year-old groups p<0.01. Comparison between the soccer players and the general population: *p<0.05.

Table IV. Body composition of soccer players by age. The means and standard deviations of fat, bone and
muscle weights (kg) and percentages are shown.

Age group (years)

14 15 16 17 18
MMka 31.05+6.73° 34.07c45.26 36.37+4.48 36.75+5.28 37.49+4.89
BMkag 11.55+1.89° 11.91+1.37 12.45+1.31 12.23+1.58 12.37£1.44
FMka 8.99+2.33 9.75+2.19 10.14+1.74 10.22+1.69 10.12+1.82
MM% 51.39+4.10° 51.91+3.94 52.96+3.25 52.67+3.49 53.42+2.91
BM% 19.32+1.77% 18.29+1.81 18.19+1.45 17.58+1.41 17.67+1.31
FM% 14.79+1.75 14.79+2.34 14.71+1.47 14.64+1.46 14.38+1.42
LBM 51.21+8.81 55.78+6.64 58.55+6.19 59.43+6.50 59.96+6.01

Differences between soccer players a - 14 years vs 15, 16, 17 and 18 year-old groups p<0.01; b - 14 years vs, 16, and 18
year-old groups p<0.05; ¢ - 15 years vs, 17, and 18 year-old groups p<0.05; d - 15 years vs, 17 year-old groups p<0.05.

The players at 15 y have statistically significant highgtnee and elbow diameter, show lower values of skin fold of
values of ectomorphy component in terms of the player ticeps, scapula and abdomen and have lower circumferences
17y (p <0.05). of upper arm relative to their peers in the general population.

Also, players from 14, 15 and 18 y have lower values of
Comparison to the general populationThe information BMI index relative to peers. Players at 17 and 18 y have
that we used for comparison is measured on boys at the agaller values of skin folds of thighs, while players at 18 y
of 14 to 18 y. Based on the obtained results (Tables | to Viave smaller body weight and height compared to peers in
can be seen that the players of all age groups have gre#tergeneral population.

Table V. Scores (Meah Standard Deviation) of the three components of the somatotype of soccer players by age and the scores for the
general population.

Age group (years)

14 15 16 17 18

Soccer players Endomorphic 2.74+0.94* 2.63+0.88* 2.58+0.75* 2.54+0.72* 2.44+0.72*
Mesomorphic 4.37+1.18* 4.38+1.10 4.76£1.13* 4.76+1.10% 4.68+1.08*

Ectomorphic 3.48%1.15a 3.28%1.05 3.01+0.99 2.78+0.81 2.91+0.85

General Population Endomorphic 3.35+1.76* 3.40+1.78* 3.24+1.43* 3.37+167* 3.47+1.3*
Mesomorphic 3.77+1.61* 3.51+1.58* 3.58+1.56* 3.73+1.47* 4.13+1.41*

Ectomorphic 3.22+1.64 2.93+1.47 3.01+1.49 3.02+1.53 2.69+1.33

Differences between soccer players at - 14 years vs 15, 16, 17 and 18 year-old groups p<0.05; b - 15 years vs, 17 yesap<0dogroQomparison
between the soccer players and the general population: *p<0.05.
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As for the somatotype, endomorphy component One of the largest studies of morphological and
shows lower values, mesomorphy higher compared to peetsy/sical characteristics of young elite players is realized by
in the general population (Table V), all differences werklulse. The research was realized on sample of 2252
statistically significant. From the Table it can be seen thegspondents from U9 to U19. Comparing the results of our
young players tend to have higher mesomorphy anmdsearch with the results obtained in this study can be seen
ectomorphy scores, while boys in the general population havat the Macedonian players from 14 to 16 y are taller and
higher endomorphy. heavier that the young English players who are members of

English professional soccer academies. On the other hand,
the English players from 17 to 18 y are higher and heavier
DISCUSSION than the Macedonian players.

Observations of the height and weight of players from
There are a number of studies that research tkhdferent geographical regions show that the players vary
anthropometric characteristics and somatotype for besignificantly in that sense. Such differences may be as a
players, or comparative research among elite and non-eligsults of ethnic and cultural influences or result of a different
players. The advantage of this study is that anthropometsityle of soccer, where teams from different leagues prefer
measurements are conducted on a relative large samplalifferent kinds of players for certain positions (Bloomfield
young elite players from the Republic of Macedonia froret al, 2005). However, when making a general comparison
the best clubs in the first league. The results of this reseatmfitween the players of sports games and the general
can serve as normative values for comparison @opulation, results show that soccer players on average are
anthropometric and somatotype information for youngimilar in height with the general population (Norton & Olds,
players in our country. 2001; Matkovicet al, 2003). In a number of researches it is
found that physical activity does not affect body
The research results suggest that players at 14nyeasurements, growth-velocity, bone maturation (Beunen
compared to all other age groups (15 to 18) have less baahal, 1992; Damsgaaret al, 2001; Malina, 1994) or adult
weight and height, BMI index, smaller elbow diameteheight (Malina).
circumferences of the upper arm and forearm. Also, players
at 14 y have lower circumference of calf compared to players All skin folds for young Macedonian players (except
of 16, 17 and 18 y. the skin folds of the scapula) decreases with the age and
are lower compared to peers from normal population. The
Players of 15 y show smaller values of somaighest reduction in skin folds from year to year is seen in
anthropometric measures in relation to players of 16, 17 attieé lower limb, which is probably a result of the training
18y. On this basis it can be concluded that boys at 14 anddbcess and competitions. Cacceairal (1990) have come
years have not completed their growth process. From 18gyresults that players in puberty of 12 and 14 y had smaller
onwards, the progression of the height is decreasing that pakin folds (triceps and sub-scapula) than inactive controlled
so these soccer players gradually achieve the height, weigitpup. These differences support the suggestions that
diameters and circumferences of adult players. The averaggysical training can lead to increased muscle and reduce
height of adult Macedonian soccer players (over 20 y) Body fat (Cacciaret al). On the basis of everything stated
178 cm, while the weight ranges from 72 to 77 kg (Plunceviebove it can be concluded that the pattern of growth of the
Gligoroskaet al, 2014). Macedonian young players is similar to the growth of
children from the general population and also suitable for
Comparing the players with their peers from the geaheir age (Rogoét al, 2002).
neral population, it may be noted that up to 17 years no
differences in height and weight were observed, while players =~ The amount of fat component in the body is
from 18 years have lower body height and weight comparadportant from a physiological point of view, greater
to their peers in the general population. If we compare tipercentage of body fat is a natural correlation with the
results of our research with young players from othgrhysical predisposition of the sportsman, especially those
countries we may conclude that the height and weight msovements that move the body or individual body parts in
similar to young players from Croatia (Jankost@l, 1993), space (Gikt al). The percentage of fat component of the
Bulgaria (Toteva, 2002; Hulse, 2010), Portugal (Captla Macedonian young players is around 14 % and is similar
al., 2005), Brazil (Goncalvest al, 2007). Slightly higher to the percentage of fat component of Macedonian adult
are players from Swiss (Tschogp al, 2005), Norway soccer players (over 20 y) (Pluncevic-Gligoroskal.).
(Helgerudet al, 2001) and Spain (Tschogpal; Hulse). = The average values of the body fat percentage in our study
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population were found at the higher zone of the optimabrrelated with the total amount of fat components.
level (5—-15 %) delineated by Heyward & Wagner (2004players of all age groups had lower values of endomorphic
for a physically active male population. Body fat incomponent, relative to peers in the general population.
Portuguese junior football players calculated byhis is a very important issue nowadays which is due to
Matiegka’'s method was 11.7 % (Salgastcal, 2010). the cause-and-effect relationship between the lack of
Macedonian young players have higher values of the faltysical activity and chronic diseases such as obesity and
component compared to other studies (Tabbah, 2006; metabolic syndrome, which is observed in many research
Le Gallet al, 2010; Reillyet al, 2010). However, these studies (van Lenthet al, 1996).

values should be taken with a certain degree of reserve,

because one of the problems in the body comparison of

the body composition is applied with different formulasc ONCLUSIONS

or methods for assessment.

As for the somatotype, the main component in this The anthropometric characteristics of the players
sample of young players is mesomorphic. It is logicalan be an indicator of physical readiness of the sportsman
that the muscle composition is beneficial to carry out ttend therefore the anthropometric examination is an
various activities during the competition because thegaportant segment of the physical (sport) examination of
activities define the outcome of the competition, fothe sportsman. The youngest group of the soccer players
example, start on the opponent, acceleration, kicking atage 14 y) showed significant differences in several
building the ball. Given the nature of the game, thparameters in relation of all other age groups. Soccer
expressed muscle development is evident on the lowsdayers have a large elbow and knee diameter, show
part of the body, rather than the upper. The age groupsohaller values of the fat and endomorphic component,
14 years showed the highest values of ectomorplaypd greater muscle and mesomorphic component in
component in relation to all other age groups. This i®lation to the peers in the general population. The
because at this age the players are underweight in relatidrtained results can serve as normative anthropometric
to height. Similar results were obtained in the generaddicators for regular sports medical examinations of
population (Rosique, 1992) and for young players.  young players in our country. The information can also

be used as a template for comparison of anthropometric

When we compare the somatotype of the playeesid somatotype information of young players at a simi-
with the general population, the most striking differencdar level fromdifferent countries.
were determined in endomorphic component, which is

GONTAREYV, S.; KALAC, R.; ZIVKOVIC, V.; AMETI, V. & REDJEPI, R.  Caracteristicas antropométricas y somatotipo de jugado-
res jovenes de futbol macedonibd. J. Morphol., 34(1)160-167, 2016.

RESUMEN: EI éxito en el rendimiento deportivo esta estrechamente relacionado con el estado fisico del deportista. En la
evaluacion de la condicion fisica, excepto los parametros fisiolégicos y de acondicionamiento fisico, los parametros @cdopomét
tienen una influencia significativa. El objetivo del estudio fue evaluar los cambios en las caracteristicas antroponeétonesgtigho
de jugadores jovenes de fltbol de diferentes edades y comparar estas caracteristicas con la poblacion general. Lasaledidames a
fueron de 486 futbolistas jovenes que juegan en equipos de la Primera Liga Nacional, con una edad meidigddedsSfBtbolistas
fueron divididos en cinco subgrupos, con diferencias de edad de un afio. En la muestra se midieron altura, peso, indm@dmmasa
(IMC), diametros, volimenes y pliegues de la piel. También se calcularon la composicién corporal y somatotipo. Estos éueson men
en niflos de 14 afios y tuvieron menores tendencias que otros grupos etarios. De 16 afios en adelante, no hubo diferesdics-en las
nes, lo que indica que los encuestados obtienen gradualmente el aspecto de jugadores adultos. Todos los pliegueslde la piel en
jugadores jévenes macedonios (excepto los pliegues de la piel de la escapula) disminuyen con la edad y en comparagipaon los ¢
fleros pertenecientes a la poblacion normal, son mas bajos. Para los jugadores jévenes de todas las edades domina el component
mesomorfico, y los valores mas bajos tienen el componente endomorfo, en lo que respecta a sus comparieros de la poblao®n genera
resultados obtenidos pueden servir de indicadores antropomeétricos para establecer normativas para los examenes médiess en jugad
jovenes de Macedonia, pudiendo también ser utilizados como una plantilla para la comparacion del somatotipo antropassétrico de |
jugadores jovenes en niveles similares de diferentes paises.

PALABRAS CLAVE: Ftbol; Joven; Antropometria; Somatotipo; Crecimiento; Edad.
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