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ABSTRACT

The purpose of the present study was investigatfaelations of some corporal properties with pemi@nces of
world elite male volleyball players. Statisticalngple of the study consisted of 164 players of gigdint national
teams in world competitions (Japan 2011) with agesaage of 26 years old, height of 196.71 cm, weifjB8.35
Kg and BMI of 22.84 (Kg/squared height). Corporabgerties involved age, height, weight and BMI vkhic
received from official website of volleyball woflederation. Performance properties included attamkgck, serve,
dig and libero and setter performances. Statistaalysis was performed in two parts of descrip{aserage) and
perceptive (Pierson (or Spearman) correlation testl independent one-way ANOVA test). Results efarels
showed a significant relation of height with attgmérformance, block and vertical jump (P<0.05). Tigb, there
wasn’'t observed any significant relation among ageight and BMI with attack and defense (P>0.0930Athere
wasn’t seen any significant relation among age &Ml with vertical jump (P>0.05). Serve, defense dibero
performance didn’t show any significant relatiorttwhone of individual characteristics, too (P>0.0%) contrast,
setter performance significantly connected to aBe0(05), but there wasn't observed any significagiation
among height, weight and BMI with setter perforne(ie>0.05). The present founds could use in talerfgoring
process and selection of players. Neverthelessstuay couldn’t be enough, and rather researchesraquired.

Keywords: Corporal Properties, Volleyball Players, Performarmroperties, Body Mass Index (BMI), Talents
Exploring

INTRODUCTION

Volleyball invented by William G. Morgan in 1895hiE sport consists of aerobic and non-aerobic itietsvand
needs muscular strength, power and agility, and aésobic readiness and flexibility [1]. Volleyb#dl the fastest
sport all around the world which requires high pbgkattempts during practice and match, in thetsisb spans. So,
concerning to characteristics of this sport, vdil@needs unique and different physical propeftests players, in
comparison with other sports. Optimal and desiraxecution of sport skill is a result of elaboragsociation of
physiologic, anthropometric, psychological and biotive parameters with each other. Knowledge of
anthropometric properties is a determining andcéffe factor on athletes’ executions. Acquaintamgth these
properties has an important role in comparing &hvbth himself/herself and others, and shortcomidgtection,
settlement and reformation. Substantial and comlesignation of exercise schedules and talentsoergl have
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vital roles [2]. Several studies investigated lielas anthropometric properties with various spartd think these
properties affect on execution. So, anthropomefioperties are utilized in selection of players R4].
Identification of physical properties could playathletes’ successes of various sports. For exarpfmrtance of
height condition in some teamwork sport, like vgliall and basketball, is accepted and obvious,itahds known
body height has a positive influence on the whaletion of body execution and this issue consedyeaffects on
athlete’s performance [5]. In attention to the matthat having especial physical properties andsiohygic
capacities are the most important factors of wignin sport competitions, acquaintance with anthropwic
aspects, like; height, weight and BMI, could opemeav window for coaches about athletes’ situatidtesults of
several researches about male and female vollegtajers indicated agility, strength and vertiaahp effect on
volleyball execution. During a volleyball match kithigh intensity, players are jumping and descepdin
continually. These jumps could be with runaboutgtiack jump) or without runabout (like block jur). About
this issue, anthropometric indices have been catedery important parameters in volleyball, angl @unted as
noteworthy factors of determining suitable talefus volleyball playing [7]. There’'s an affirmativeonnection
between volleyball skills and playing precedentefagvhich means further experiences lead to raigewion
success index. The indices of height, weight, mlascstrength, agility and volleyball playing preesd are
important to succeed in this sport, and in ordeedm extreme success and better selection ofrglagtention to
these parameters is necessary [8]. A researchaistdone on volleyball players of Brazil league,dndicated
execution levels of Brazilian volleyball players ree’'t under influence of age. Results of that ststhpwed
experienced volleyball players hadn't superior perfance than younger ones, necessarily, which nmegméadn’t
any effect on execution of volleyball players [Belations of some of corporal properties with \adtijump were
investigated in a research, and was concluded heigh age have positive influences on vertical jlsapweight
hasn’t any effect on vertical jump. In the othenthabody fat percentage has a considerable coterilouvertical
jump [7]. There're overly references, which inde@ody Mass Index (BMI) is a substantial scale &dinal, sport
and anthropometric studies. Healthy people witheaBMI need more reaction time than ones with miBMI
[10]. Many researchers found out anthropometricppriies have noticeable effects on technical amtictd
execution in volleyball, especially for attack ablbck [11]. Only weight and height were reportedsiome of
researches and some others have described bodyositimp indices, solely, and a few of these studiaese
described body structure variations, too. Therefoegsearches which have identified these corp@iations are
seldom, and negligible in volleyball, at least.

The purpose of the present study was determinasforelations of some corporal properties with vytlall
performance quality in male volleyball players, wiarticipated in Japan 2011 world competitions.

MATERIALS AND METHODS

Subjects

Statistical sample of the present study involved pEayers of national teams, who participated ipa$a2011
volleyball world cup competitions and played in ieas posts. Research data was taken from Federation
International Volleyball (FIVB) official website.

Corporal Properties Gathering Method
Players’ common characteristics, including ageghieand Body Mass Index (BMI), were gathered frastieyball
world federation official website.

Performance Properties Collecting Method
Players’ performance properties, involving attaokck, vertical jump, serve, dig, libero and seperformances
were collected from volleyball international fed#wa official website.

Statistical Method

At first, normality of data distribution was invegited by Kolmogorov-Smirnov test. When data disttion is

abnormal logarithm of data will be used for stat@t analysis, instead of data. Descriptive statistas

implemented to express and describe data in séparat each variable, and perceptive statistic wlized to

investigate founds of the study. Independent ong-wariance analysis test was used to compare guterp

variations, and in order to find location of diffece Toki post-hoc was utilized. Also, in orderinvestigate

relations between variants, which were the mostontamt aim of the present study, Pierson (or Spaajm
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correlation coefficient was implemented. Level gméficance considered as<®.05. All of statistical operations
were done by SPSS v.15.

RESULTS

Subjects’ Individual Properties
Individual properties of the subjects have brigfethble 1.

Table 1: Averages of subjects’ individual propertis (base on countries)

Count\r/;nable Number of Players  Age (yearsold) Height (cm) We{gty) BMI (Kg/m?)
Egypt 14 27.71 195.57 86.21 22.58
China 14 23.21 195.5 82.14 21.57
Japan 14 28.14 191.5 87.64 23.84
Iran 12 27 193.42 84.5 22.56
Serbia 14 24.71 200.07 88.5 22.11
Argentina 14 22.86 193.5 86.79 23.22
Unite States 14 29.57 200.07 95.14 23.78
Cuba 14 22.17 196 85.83 22.38
Italy 14 28.57 197.29 91.34 23.48
Brazil 14 30.36 198.29 88 22.34
Poland 14 26 197.5 86.07 22.1
Russia 14 27.71 201.21 97.07 24
Overall 164 26.55 196.71 88.35 22.84

The youngest average age concerns to players i (@A#17 years old) whereas, Brazilian players hheeoldest
average age with 30.37 years old. Average age fidPeplayers is 27 years old. The highest plabeisng to
Russia, with average height of 201.21 cm. Playérh® Unite States and Serbia place i rank, with average
height of 200.07 cm. Japanese players place itatfieank, with average height of 191.5 cm. Alsgerage height
of players of Iran evaluated as 193.42 cm. Rugdliayers with averages weight and BMI of 97.07 Kd &4 Kg/nf
(respectively) are in the first rank of this catggim the other hand, the lowest averages of weagict BMI concern
to Chinese players. Averages of weight and BMI eesipely reported as 84.5 Kg and 22.56 K§/m

Subjects’ Performance Properties
Performance properties of the subjects have brieféable 2.

Table 2: Averages of performance properties of theubject (base on countries)

Variable Attack Block Vertical Jump Serve Dig Libero  Setter
Country
Egypt 4404 66.25 320.15 20 46.16 228 405.5
China 4545 7480 322.36 16 4482 450 832
Japal 46.7¢  57.17 322.2¢ 14 48.9¢ 194t 441
Iran 43.75 66.43 323.93 22 - 298 455.5
Serbia 4497 67 323.93 20 52.14 380 497.5
Argentina 49.09 82.6 316.5 18 46.96 335 841
Unite States 47.87 63.86 326.29 25.8 4592 286 5421.
Cuba 46.44  81.17 32242 18.67 40.2 371 462
Italy 4595 79.71 324.71 38.67 51.89 387 928
Brazil 48.01 68.14 318.43 19.5 53.44 424 443
Poland 46.45 87.17 322 17.25 53.93 429 491
Russia 48.06 70.38 330.5 255 - 1955 398
Overall 4655 71.92 323.48 2158 48.46 312 506.29

Best performance of “attack” in the competitionsncern to “Russia” team (with 48.06 attacks pethegame).
Whereas, players of “lran” have the lowest perforoea in attack (43.75 attacks per each game). Superi
performance of “block” belongs to the “Polish” ptag (87.17 blocks per game). This number has redtace¢he
lowest extent for “Japan” team (57.17 blocks pengp Also, average of block performance of Iramtéa 66.43
blocks per game. Players of “Cuba” allocated bestopmance of “vertical jump” to themselves (332v&tical
jumps per game). In the other hand, the lowespmdnce of this index, concerns to players of “Autgea” (316.5
vertical jumps per game). Vertical jump performamédran team is 323.25 vertical jumps per gamay@&is of
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“Italy” team have the best performance in “sernv@8.67 successful point serves per each game), heceas serve
performance of “Japanese” players is less tharr afzens (16 serves per game). Persian playersaviéhage “22
serves per game” have a superior serve performtrase teams like “Serbia”, “Argentina” and “BrazilThe
“Polish” players have a better situation than otparticipant countries, in aspect of “dig” (53.9@sper game).
Dig performance of “Brazilian” players is in th&2and of this category (53.44 digs per game). tndther hand,
the lowest dig performance concerns to “Cuba” teédds2 digs per game). Best and worst “libero” paerfances
belong to “China” and “Japan” teams with 450 (lbbesuccessful actions per each game) and 194.5dldets per
game), respectively. Average of libero performaregmorted as 298 (libero acts per game), for Iramt€‘ltalian”
players have devoted the best “setter” performdocthemselves (928 setter successful actions @&t game). In
contrast, lowest performance of this category bgdoto “Russian” players (398 setter acts per garBejter
performance of Iran team has been evaluated a$ {&&ter acts per game).

Correlation between Individual characteristics aRdrformance Properties
Correlation matrices, between various individual aerformance properties, have presented in tale®.

Table 3: Correlation matrix between individual properties and attack (n=29)

Variables 1. Age 2. Height 3.Weight 4.BMI 5. Atka
1. Age 1
2.Height -0.144* 1
3. Weight 0.081 0.582** 1
4. BMI 0.229** -0276*  0.619** 1
5. Attack  -0.05 0.361* 0.146 -0.065 1
* Significant at level of R0.05
** Significant at level of R0.01

Table 4: Correlation matrix between individual properties and block (n=73)

Variable: 1. Age 2.Heigh 3.Weigh 4.BMI 5.Block
1. Age 1
2. Height -0.144* 1
3. Weight  0.081 0.582* 1
4. BMI 0.229** -0276* 0.619** 1
5. Block -0.156 0.446* 0.143 -0.150 1
* Significant at level of R0.05
** Significant at level of R0.01

Table 5: Correlation matrix between individual properties and vertical jump (n=163)

Variables 1. Age 2. Height 3. Weight 4.BMI 5. Meal Jump
1. Age 1

2. Height -0.144* 1

3. Weight 0.081 0.582* 1

4. BMI 0.229**  -.0276**  0.619** 1

5. Vertical Jump  -0.062 0.529**  0.203** -0.297* 1
* Significant at level of R0.05
** Significant at level of R0.01

Table 6: Correlation matrix between individual properties and serve (n=38)

Variables 1. Age 2.Heigh 3.Weigh 4.BMI 5. Serv
1. Age 1
2. Height -0.144* 1
3.Weighi  0.081 0.582* 1
4. BMI 0.229**  -.0276**  0.619** 1
5. Serve 0.011 0.006 0.250 0.257 1
* Significant at level of R0.05
** Significant at level of R0.01
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Table 7: Correlation matrix between individual properties and dig (n=18)

Variables 1. Age 2. Height 3.Weight 4.BMI 5. Dig
1. Age 1
2. Height -0.144* 1
3. Weight 0.081 0.582** 1
4. BMI 0.229** -.0276** 0.619** 1
5. Dig 0.324 -0.064 0.109 0.149 1
* Significant at level of R0.05
** Significant at level of R0.01

Table 8: Correlation matrix between individual properties and libero action (n=14)

Variables 1. Age 2. Height 3. Weight 4.BMI 5. LibéAct
1. Age 1

2. Height -0.144* 1

3. Weight 0.081 0.582* 1

4. BMI 0.229**  -.0276**  0.619** 1

5. Libero Act  0.022 -0.064 0.013 0.149 1

* Significant at level of R0.05
** Significant at level of R0.01

Table 9: Correlation matrix between individual properties and setter action (n=21)

Variables 1. Age 2. Height 3. Weight 4.BMI 5. LibéAct
1. Age 1

2. Height -0.144* 1

3. Weigh 0.081 0.582* 1

4. BMI 0.229**  -.0276**  0.619** 1

5. Libero Act  -0.381*  -0.240 0.107 -0.093 1

* Significant at level of R0.05
** Significant at level of R0.01

Relation of “attack” and individual properties dfeight” is significant at the level of 0.050.05,r=0.361). Which
means; attack status would improve with incremehnplayers’ heights. Whereas, there wasn't obseragg
significant relation among “age”, “weight” and “BMlvith “attack”.

Among individual properties, only “height” has dffirmative and significant (at level of 0.01) ratat with “block”
(°70.01, r=0.446). That means; when players’ “height” increateir “block” performance would progress.
Although, relations among “age”, height” and “BMAith “block” execution weren’t significant.

There're positive and significant relations amorgight” and “weight” with “vertical jump”, at theelel 0.01.
Namely, “vertical jump” increases with incremenfs‘loeight” and “weight”. In contrast, relation beten “BMI”
and “vertical jump” is negative. Which means; playeBMI” has a reductive role on amount of thewéttical
jump”. There wasn’t observed any significant re@atibetween “age” and “vertical jump”. None of inidival
properties (age, height, weight and BMI), hasn'y amignificant relation (at the level of 0.05) witlserve”
performance.

There wasn’'t any significant relation between iidiinal properties (age, height, weight and BMI) wittig”
performance.

Also, no significant relation was observed betwéedividual properties (age, height, weight and BMjth
“libero” performance.

Only “age” has a significant and negative relatioith “setter” performance, among individual propest at the
level of 0.05{70.05,r=0.381). Namely, players’ “setter” performance wordduce with increase in their “age”. In
the other hand, relations between “height”, “welgrtd “BMI” with “setter” performance weren't sidicant.
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DISCUSSION AND CONCLUSION

The results of the present study indicated exigtesfca significant relation of attack with “age”.hith means,
whether a player is taller, he would have a bgterformance in attack. Whereas, there wasn't oleseany
significant connection of “age”, “weight” and “BMRVvith attack. The recent result is in contrarietyrésults of a
research, which had reported affirmative relatibatveen volleyball skills and age and stated siscesecution
coefficient rises with age [7]. Next result of theesent study showed there’s a positive relatidwdsen “height”
and block, namely when a player is taller, he wcudgte a superior execution in block. While, thersmwt any
significant connection among age, weight and BMihvidlock. This understanding is against found oésearch,
which presented block performance decreases witteiiment of BMI [12]. Another result of the presesttidy
indicated there're significant relations among gl and “weight” with vertical jump. That meansnical jump
increases with increments of height and weight, re&® there isn’t any significant difference betwege and
vertical jump, though there’s a negative relati@tween BMI and vertical jump, namely vertical jumigcreases
with increment of BMI. Result of a research showheete isn’t any significant difference in vertigamp, between
youths and elders, which means age hasn't any teffacvertical jump [7]. These mentioned founds 1S i
disagreement to understandings of the present stadthe other hand, in another research has hedicated
presence of an affirmative relation between age\artical jump, namely vertical jump increases waiie [13].
Results of a research in this field showed wheBidt is rather, vertical jump would be weaker [14fhich was in
agreement with understandings of the present stRegults of the present study indicated serve hemmy
significant relation with none of individual propies (age, height, weight and BMI). In a reseatobwed when a
player is more experienced, he/she would have h&ttees [8]. Which, this result is in contrariébyfounds of the
present study. Results of another research shdvezd’'te affirmative significant relations betweeartraopometric
properties (like; height, weight and trunk weigai)d serve skill. That means, when a player isrtaltel has a larger
BMI, his/her serve success percentage would berakesults of the present study indicated nonmdifidual
properties hasn't any significant connection with gerformance, namely dig performance isn't atecby age
changes. Another result of the present study repted none of individual properties has any sigaiit relation
with performance of libero. It has been foundedesegperformance declined with player's age increageich
means whether age of player become rather; hisrgttformance would be weaker. In the other hdrete wasn't
any significant relation among height, weight aridIBvith setter performance.

In general, results of the present study aboutlatp@rformance showed that “height” is an effecfpagameter on
this parameter, namely when a player has a ta#aghih he would be more successful in attack exenutso, to
select an attacker for a team, a tall player shbel&hosen, preferably. “Height” has influence éwcker, which

means whether a person is taller; he would be rmoceessful in block execution. Hence, tall perssimsuld be
used in selection of blockers players. Also, itiddde mentioned height, age, weight and BMI havany effect
on performances of serve, dig and libero. Resulth® present study indicated, in order to seléayqy for each
post, particular information could be representeddaches. When a player person apply himself fambership in
a volleyball team, at the first step, he/she cdaddguided to a proper post, by knowing his/her agd measuring
his/her height, weight and BMI. In the other hanekults of the present study are indicators of ifgmze of
individual differences principle and essence ofperties of exercise. In a manner that, trainingedabes could be
prepared by an exacter programming, correspondimgayers’ properties and aim of team. Howeveraecurate
conclusion couldn’t be gained with only one studyl aather researches should be carried out. Atsorder to
represent a clear statement and an exact concjusitirer variables measurements and more accuoateotin

further future studies are required. It's recomneehdesearchers should study relations of lengthsgpper and
lower limbs with players’ performances. By collectirather data like; ball speed at the moment fesdall speed
at the moment of attack, metacarpus length, hargthe foot length of players and etc could obtaimer relations.
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