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SUMMARY: This research aimed to determine the differences between the junior (U18) water polo players of five Croatian and
one Montenegrin clubs in the anthropometric characteristics and body composition. The first sample of the subjects cadsisted of
players of the water polo club Mladost average age 10.6%, the second sample consisted of 11 players of the water polo club Sibenik
(17.82£0.65), the third sample consisted of 13 players of the water polo club Primorje{lL?D)3 the fourth sample consisted of 15
players of the water polo club Mornar (1A034), the fifth sample consisted of 13 players of the water polo club Medvescak-Q176)2
and the sixth sample consisted of 10 players of the water polo club Jadran Herceg Novi (Montenegtd) 34Y..T® the 2010-11
season, these clubs participated in Regional Water Polo League, commonly known as the Regional League or Adriatic L&zeast in Sou
Europe. The measurements was conducted in the competition season in the period September-December 2010, at sports centers and
swimming pools of water polo clubs that participated in the research. Anthropometric characteristics and body compositanatede
using a battery of 12 variables: body height, body weight, arm length, arm span, leg length, foot length, chest skipsobtrifaid,
back skinfold, abdominal skinfold, upper leg skinfold and body mass index. The standard central and dispersion pararheters of al
variables were calculated. The significance of the differences between the water polo players of six teams in the vasabksirfor
anthropometric characteristics and body composition were determined using ANOVA and an LSD Post Hoc test.Based ontite central a
dispersion parameters, it can be stated that the values of all the variables are highly similar to all of the water palbthksesix
clubs. The ANOVA test found that the water polo players of the six international clubs do not have statistically sigffificartes in
the variables for assessing anthropometric characteristics and body composition.

KEY WORDS: Junior water polo players; Anthropometric characteristics; Body mass index of water polo players.

INTRODUCTION

Water polo is a popular sport worldwide. It is avarious studies have been carried out to establish certain
highly dynamic and fast team game that, with its richnegsinciples and norms for the transformational processes
of movement, belongs to the category of polystructuralf the anthropological characteristics necessary for water
sport games. Water polo is a sport characterized pylo, with anthropometric characteristics and body
numerous and various complex and dynamic kinesiologicebmposition among them, as expected. Findings regarding
activities, which are then characterized by either cyclicahthropometric characteristics and body composition are
or acyclical movement. It is contact sport characterizast crucial importance for complex sports, such as water
by different swimming intensities, duelling, acceleratiopolo.The anthropometric space is defined by the
and deceleration (Gardaseeical, 2019Db). In water polo, longitudinal dimension of the skeleton, the transversal
top scores can be achieved only under conditions of a wellmensionality of the skeleton, and the mass and volume
programmed training process. High quality managemeof the body. The purpose of knowing anthropometric
of the training process depends on knowing the structutharacteristics is to improve skills in many sports
of certain anthropological capabilities and water pol@Masanoviet al, 2018). The anthropometric status of top-
players’ characteristics, as well as their developmengvel athletes is relatively homogeneous, depending on the

1 Faculty for Sport and Physical Education, University of Montenegro, Niksic, Montenegro.
2 Faculty of Sport and Physical Education, University of Sarajevo, Sarajevo, Bosnia and Herzegovina.
3 Faculty of Education, Dzemal Bijedic University of Mostar, Mostar, Bosnia and Herzegovina.

430



GARDASEVIC, J.; BJELICA, D.; BAJRAMOVIC, |.; MASANOVIC, B. & POPO, A.  Differences in body composition between water polo players (u18) of the southeast europe top clubs.
Int. 3. Morphol., 39(2)430-435, 2021.

sport, and can be defined as a model of athletpolo players who play for these six clubs as to determine
achievement. Research on anthropometric characteristibe differences among them.

and body composition among athletes of different sports

indicates that athletes of different sports have specific This research aimed to determine the
characteristics (Popovat al, 2013; Bjeliceet al, 2019), anthropometric characteristics and body composition of
mostly because absolute size contributes a significganior (U18) water polo players, members of five Croatian
percentage of total variance associated with athletic successl one Montenegro clubs who participated at the Adriatic
(Carvajalet al, 2012). Muscle mass improves performanwWater Polo League in the 2010-11 season. The variables
ce in activities that require muscular strength anldetween these water polo players were compared, and the
endurance, but also in those that require enviable aeropwssible differences between them were determined.
ability (Rico-Sanz, 1998).

It is well known that water polo in Montenegro andVIATERIAL AND METHOD

Croatia has a long tradition and the best results in

international competitions. Montenegrins and Croats were

the champions of Europe at both clubs and national team’s  In terms of time constraint, the research is of trans-

level. Also, young age national teams are always in tlwversal character, and it consists of a one-off measurement

European and World top. One of the reasons for theif the corresponding anthropometric characteristics and

quality is the fact that their junior teams play thdéody composition of junior (U18) water polo players.

international Regional Water Polo League, commonly

known as the Regional League or Adriatic League, isSample of subjectsThis research consisted of 76 junior

regional water polo league in Southeast Europe. The leaquHd.8) water polo players, members of five Croatian and

was established in 2008 as the "Adriatic Water Polane Montenegrin clubs. The first sample of the subjects

League" and 2010-11 season consisted of clubs fraonsisted of 14 players of the Croatian Academic Water

Croatia, Montenegro and Slovenia (Table I). Polo Club Mladost average age 14665, the second
sample consisted of 11 players of the Croatian Water Polo

Table I. Water polo clubs — participants of the competition seas@lub Sibenik of average age 17H#8265, the third sample

2010-11 in the Adriatic League. consisted of 13 players of the Croatian Water Polo Club
Water polo clubs Country Primorje average age 172B01, the fourth sample
Jug Croatia consisted of 15 players of the Croatian Water Polo Club
Mladost Croatia

Mornar average age 174364, the fifth sample consisted

Primorje Croatia of 13 players of the Croatian Water Polo Club Medvescak
Momar Croatia average age 17.90.76 and the sixth sample consisted of
Sibenik . Cmaqa 10 players of the Montenegrin Water Polo Club Jadran
Jadran Split Croatia Herceg Novi average age17+1034

Medvescak Croatia '

Posk Croatia - . .

Jadran Herceg Novi Montenegro These clubs participate in Reglo_nal Water Polo
Primorac Montenegro Lea_gu_e, commo_nly known as the Regional League or
Budva Montenegro Adriatic League in Southeast Europe. The measurements
Cataro Montenegro were conducted in the competition season 2010-11 in the
Koper Slovenia period September-December 2010, at sports centers and

swimming pools of water polo clubs that participated in
Itis clear, these are the best junior water polo playettse research.
in Croatia and Montenegro, at age 18, because they play
in the best water polo clubs in their countries. It is certalBample of measuresAnthropometric research has been
that they have had many years of quality training procesarried out with respect to the basic rules and principles
and many of them to deserve to wear a representative cagtated to the selection of measuring instruments and
It is well known in all sports and therefore in water polaneasurement techniques, standardized in accordance with
that only long-term and intensive training is the one th#e International Biological Program guidelines. For this
allows to reach the elite representative level and stay irstudy, eleven anthropometric measures have been taken:
(Gardaseviet al, 2019b; Gardasevic & Bjelica, 2020). Itbody height, body weight, arm length, arm span, leg length,
became as interesting for researchers to determine thet length, chest skinfold, triceps skinfold, back skinfold,
models of anthropometric characteristics of the junior watabdominal skinfold and upper leg skinfold, and one body
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Fig. 1. Differences between junior water polo players, members of five Croatian and one Montenegrin clubs in all varidifigs (p>0

DISCUSSION

This study aimed to determine the difference in thest selected junior age water polo players from these two
anthropometric characteristics and body composition of tit@untries. Similar results in their research were obtained by
junior (U18) water polo players, members of six Croatia@ardaseviet al (2020). It can be observed that the junior
and Montenegrin clubs, who participated in Regiongllayers of six water polo clubs are of the approximately si-
Adriatic Water Polo League, in the competition season 201@uMlar mean values of the all variables analysed, which is not
11. The results were obtained using a battery of 12 testssirprising because these are the water polo players of the
the area of anthropometric characteristics and bodame age, in countries where water polo is popular and in
composition. By examining the basic descriptive statisticsthere water polo coaches are highly skilled. These water
parameters, it can be concluded that we have analysed pioéo players have years of training experience and spend
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many hours in the pool each week. The ANOVA resultsptimal performance in professional sport, lower levels of
showed that the junior players of six Croatian anbody fat (that are specific to each player) are desirable for
Montenegrin water polo clubs do not differ significantly inoptimal performance, as body mass must be moved against
the analysed variables. In all variables there are differencgsavity (Rienziet al.,, 2000; Gilet al,, 2007).
although, insignificantly for statistics. All of the above
mentioned indicates that junior water polo players, members In addition, all the water polo players of the six teams
of the best Croatian and Montenegrin clubs have similaad similar values of body height, arm span, arm length, leg
anthropometric parameters and body compositions. length and foot length. Body height, long legs and foot are
important for swimming, and long arms and arm span are
Given that the concentration of the best junior watamportant for kicks and defence: however, there were no
polo players U18 in Southeast Europe at Regional Adriatitatistically significant differences between the water polo
Water Polo League, the assumption is that the mean valydayers of the six clubs, which is a confirmation of well-
of the analysed variables of players of six clubs should Iselected players by their coaches.The reason for the different
the model values for all such clubs in this part of the Eurogpgacement in Table of the Regional Adriatic League may be
(Table 111). found in the different levels of technical and tactical
preparation, and functional and psychological preparation
Table IIl. Descriptive data of all 76 junior water polo players (U1g)P€tween junior water polo players of the six teams, and we

Variables Mean + Standard Deviation have not analysed it. Experience in playing deciding matches
age 17.54+0.89 can be the reason for different placement.
body height (cm) 187.11+6.18
body weight (kg) 84.6149.47 The national water polo associations of Croatia and
arm length (cm) 82.43+14.28 Montenegro, and their clubs should turn to other research
arm span (cm) 193.96+13.30 studies and check the functional-motoric status,
leg length (cm) 97.17+4.93 psychological preparation as well as tactical training of their
foot length (cm) 28.19+1.26 young players, and analyse if there are differences at water
chest skinfold (mm) 9.71£2.91 polo players that influenced the result at this Regional
triceps skinfold (mm) 11.27+3.38 championship, and whether there is room for improvement.
back skinfold (mm) 12.48+3.35 The values obtained in this research can be useful for coaches
abdominal skinfold (mm) 13.98+5.41 of these junior teams for making a comparison of their
upper leg skinfold (mm; 9.97+2.30 players with others and prepare their work in a way that
body mass index (kg/m*) 24.1442.19

enables the reduction of adverse parameters, and raise the
beneficial ones to a higher level. That will surely make their
ung water polo players even better and more successful.

Based on the obtained results in this research, bef . ) .
e results obtained in this research can serve as model

the end of the competition season 2010-11 in the Region for th . d variables f o ol
Adriatic Water Polo League, it could not be assumed whi rameters for the esumate_ variaples for water polo players
club would achieve a better placement. The Regional Wa r1.8) of all C.IUbS. n C_roatla an_d Montenegro, and of _aII
Polo Championships during each past years showed that t%n or p_Iayers in this region (Serbia, Bosnia and Herzegovina,
were the quality clubs in which the nuances decide the fin venia...), because the players that have been analysed
standings. All this confirms that these are the best water p gre the be_st and t(?e mesfc succe_ssftrj]l w;ter_polol pAIgy_ere n
players in the Southeast Europe under the age of 18, m glr countries, and participants in the Regional Adriatic
of whom already play for the senior teams. ter Polo League.

All junior water polo pla)_/ers of the six Croatian andGARDASEVIC, 3. BJELICA, D.: BAJRAMOVIC, I.:
Montenegrin teams had similar levels of subcutaneom,{)eASA,\lovIC B. & POPO, A. Diferencias en la composicién

adipose tissue, which is known to be a disruptive factor f@pnoral entre los jugadores de waterpolo (U18) de los mejores
athletes (Gardasevet al, 2019a; Masanovic, 2019). Also, clubes del sudeste de Eurojpa. J. Morphol., 39(2)130-435, 2021.

in previous studies of water polo players of this age,

subcutaneous adipose tissue has been shown to be a RESUMEN: El objetivo de esta investigacion fue deter-
disruptive factor in defence (Milanovic & Vuleta, 2013). Itminar las diferencias entre los jugadores de waterpolo juvenil (U18)
is well known that a low fat level is desirable for highde cinco clubes croatas y uno montenegrino en las caracteristicas

physical performance in all sports. Although not every booégt‘:‘\’/gocrg‘ﬁ;gfniz dya'gofir:f’u?;‘;igr”egzg%ﬂ é—:ﬁ;@r‘:}g‘lom,\xlzzté;
composition characteristic is expected to play a role Iole una edad promedio 17, 50,65 afios, la segunda muestra estu-
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vo conformada por 11 jugadores del club de waterpolo Siber@l, S. M.; Gil, J.; Ruiz, F.; Irazusta, A. & Irazusta, J. Physiological and
(17,82+ 0,65), la tercera muestra estuvo conformada por 13 juga- anthropometric characteristics of young football players according to
dores de waterpolo del club Primorje (1742B301), la cuarta mues- their playing position: relevance for the selection procksStrength

- Cond. Res., 21(238-45, 2007.
tra estuvo formada por 15 jugadores del club de waterpolo Morr}\%sanovic, B. Comparative study of morphological characteristics and body

(17,13£ 0,64), la quinta muestra estuvo formada por 13 jugadores composition between different team players from Serbian junior national
del ClUb_d?,Waterpqlo Medvescak (17:90,76) y la sexta mues-  jeague: soccer, handball, basketball and volleybll.J. Morphol.,
tra consistio en 10 jugadores del club de waterpolo Jadran Hercegs7(2y612-9, 2019.
Novi (Montenegro) (17,7& 1,34). En la temporada 2010-11, es-Masanovic, B.; Corluka, M. & Milosevic, Z. Comparative study of
tos clubes participaron en la Liga Regional de Waterpolo, comun- anthropometric measurement and body composition of junior soccer
mente conocida como la Liga Regional o Liga Adriatica en el su- and handball players from the Serbian National Leg¢inesiol. Slov.,
deste de Europa. Las mediciones se realizaron en la temporada d&4(3}37-46, 2018. o o
competencias en el periodo septiembre-diciembre de 2010, en Ignowc, D. & Vuleta, D. Association between morphological dimensions

. . L L of water polo players and play performance indicat®part Mont.,
polideportivos y piscinas de los clubes de waterpolo que participa- 11(37-38-39)147-53, 2013
ron en I_a_ipvestigacién. Las caracterl’s_t_icas antropométricas YP8povic, S.; Akpinar, S.; Jaksic, D.; Matic, R. & Bjelica, D. Comparative
composicion corporal se evaluaron utilizando una bateria de 12 study of anthropometric measurement and body composition between
variables: altura corporal, peso corporal, longitud del brazo, ex- elite soccer and basketball playéns. J. Morphol., 31(2%61-7, 2013.
tensién del brazo, longitud de la pierna, longitud del pie, plieguRico-Sanz, J. Body composition and nutritional assessments in dotcer.
del pecho, pliegue del triceps, pliegue cutaneo de la espalda, plie-J- Sport Nutr,, 813-23, 1998. ' o
gue cutaneo abdominal, pliegue cutaneo de la parte superior dBigpzi E-; Drust, B.; Reilly, T.; Carter, J. E. L. & Martin, A. Investigation
pierna e indice de masa corporal. Se calcularon los parémetrOSOf anthropometric and work-rate profiles of elite South American

. . L ’ . .international football players. Sports Med. Phys. Fit., 40(2$2-9,
estandar central y de dispersion de todas las variables. Se determlé000
no la significancia de las diferencias entre los jugadores de '
waterpolo de seis equipos en las variables de evaluacion de carac-
teristicas antropométricas y composicién corporal mediante . .
ANOVAY un test LSD Post Hoc. Con base en los parametros ceéperresponding Author:
tral y de dispersion, se observé que los valores de todas las varf@n Gardasevic, PhD
bles eran muy similares en todos los jugadores de waterpolo fiversity of Montenegro - _
estos seis clubes. La prueba ANOVA mostré que los jugadores d@eulty for Sport and Physical Education
waterpolo de los seis clubes internacionales no tienen diferendig@©dne omladine bb
estadisticamente significativas en las variables para evaluar cafytd00 Niksic
teristicas antropométricas y composicion corporal. MONTENEGRO
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