N

Hrvat. Sp° rtsk® med. Vjesn. 2011; 2 6: 94-99

(5%
"

MORPHOLOGICAL DIFFERENCES BETWEEN PLAYING POSITIONS
IN ELITE MALE HANDBALL PLAYERS

MORFOLOSKE RAZLIKE IZMEDU IGRACKIH POZICIJA KOD VRHUNSKIH RUKOMETASA

Ivan Vrbik!, Andrea Cizmek’, Ig° r Grui¢’

ndustrijsk® -° brtnicka §k° la u Sisku, Sisak
*Prvi streli¢arski klub ,,Zagreb 1955, Zagreb
’Kinezi® I° §ki fakultet Sveugilista u Zagrebu, Zagreb

SUMMARY

This study presents m° rph° 1° gical characteristics ° f
37 elite Cr° atian juni® r and seni® r nati® nal male handball
players. A set °f 27 anthr® p°® metric measures were
carried °ut °n 9 wing attack players, 6 piv°ts, 5
g°alkeepers and 17 back c®urt players. The b°dy fat
percentage and the BMI were calculated. ANOVA sh® wed
statistically significant differences between wing
attackers and ° ther playing p° siti® ns in variables ° f b° dy
height, b®dy mass, biltareral measures °f leg and arm
length, abd°men skinf®ld, circumference °f right
extended upperarm, circumference °f right flexed
upperarm, bilateral measures ° f f* rearm circumference,
circumference °f right upperleg, bilateral measures °f
1°wer leg circumference and abd® minal circumference.
M? rph° I° gical characteristics can influence the ability ° f
players t° resp® nd better t° the requirements ° f the certain
p°siti® nin the game.
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SAZETAK

U °v°m radu predstavljene su m°rf°1°ske
karakteristike *7 wvrhunskih hrvatskih juni®rskih i
seni® rskih ruk® metasa. Mjerenja su pr° vedena putem seta
°d 27 antr® p° metrijskih mjera, izmjerenih na 9 krilnih
igraca, 6 piv°ta, 5 g° lmana i 17 vanjskih igraca. P° st tak
masti [TM (Indeks tjelesne mase) su izracunati.
Univarijatna analiza varijance (ANOVA) p°kazala je
statisti¢ki znacajne razlike izmedu krila i igraca sa ° stalih
p° zicijau igriu varijablama tjelesne visine, tjelesne mase,
°b°stran® u mjerama duzine ruke i n° ge, k° zn° m nab°® ru
trbuha, ° psegu desne ispruzene nadlaktice, ° spegu desne
savijene nadlaktice, °b°stran® u mjerama °psega
p°dlaktice i p°tk®ljenice, °psegu desne natk®ljenice i
°psegu trbuha. M°rf* 1° $ke karakterisitke m® gu utjecati
na b°lji °dg®v°r igraca °bzir®m na zahtjeve p°jedine
igracke p° zicije.

Kljucne rijeci: m® rf° 1° gija, ruk® met, igracka p° zicija
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INTRODUCTION

Handball is an Olimpic sp° rt and als® ° ne ° fthe m® st
p° pular team sp° rts in the w° rld (19). Kinesi® I° gist, sp°rt
scientists and sp° rt ¢® aches describe it as a stren® us b° dy
c®ntact team sp°rt which in its structure has elementary
m°vements such as running, jumping, sprinting, arm
thr® wing, hitting, bl° cking and pushing with interactive
c®ntact with ° p° nents during the game (*,5,6). Succes in
team sp°rt, in this case handball, depends °n numer®us
external and internal fact®rs (1?). Antr®p°®l1°gical
characteristics °f a player and m°rph°l1°gical
characteristics in particular, have an imp° rtant r°le °n t° p
perf®rmance and results (*,8,9,11,12,14). F°r c®aches,
diagn®stics °f m°rph°l°gical characteristics imply
having valuable data c°® nsidering athlete's b°® dy status and
structure during different stages °f peri®dizati®n, and
theref® re plays an immence r° le in t° p handball teams.

Main m°rph°1°gical characteristics f°r vari®us
handball player subgr® ups were an interest ° f study f°r
many researchers (2,12,1%,14). S°me studies c® mpared
anthr® p° metric and physi®l°gical characteristics °f
handball players °f different levels (4,6). On the °ther
hand, s°me researchers investigated anthr®p®metric
characteristics as descriptive characteristics °f the
subjects (5,6,7,10,18).

Handball as a ¢® mplex team sp° rt differentiates {° ur
main playing p°siti® ns: g° alkeeper (defence), back c® urt
player, wing attack player and circle runner °r piv°t
(° ffence). During the game the player ° n each p° siti® n has
certain tehnical and tactical requirements which are
c®nsequential t° field z°nes and phases °f the gamel.
Previ® us researches state that players ° n different p° siti® n
differ significantly fr°m each °ther in s°me m°r-
ph°1°gical parameters, especially in b°dy height and
subcutane®us fat (?,1%,13,14). Observed differences were
in b°dy height measures between backs and wings
(?,12,13,14) and in b° dy fat between g° alkeepers and the
°therplayersinteam (*,1°,14).

Hyp® thesis was made ° n previ® us research made by
Sibila and P°ri in 2009. wh® analysed m°rph°I° gical
characteristics °f Sl°venian juni®r and seni’r nati®nal
handball team players. They assumed the existence °f
different m® rph°1° gical characterisitcs between playing
p°siti®ns, theref°re we wanted t° investigate whether
there are any differences in t° p male handball players (in
this case Cr®atian nati’nal juni®r handball team and

seni’r t° p team) and which m° rph® I° gical characteristics
differ players ° n different playing p° siti® n.

METHODS

The sample included * 7 elite male handball players,
22 players ° f Cr° atian juni® r nati® nal handball team and
15 players ° f seni®r t°p team in Cr° atia (°ut °f which 6
players were seni®r nati®nal representatives, 5 players
were °ccasi®nal members °f seni®r nati®nal re-
presentati®n and 4 players were members ° f first league
club in Cr°atia). There were 9 wing attackers, 17 back
c®urtplayers, 6 piv°® tsand 5 g° alkeepers.

The study was appr® ved by the Ethics C° mmittee © f
the Faculty ° fKinesi® 1° gy, University ° f Zagreb, Cr° atia.
The players were fully inf° rmed ° f all the experimental
pr°cedures pri®r t° giving their written c®nsent °f
participati®n.

Acc’rding t° the instructi®ns °f the Internati®nal
Bi®l°gical Pr°gram the f°11°wing anthr®p®I°gical
measures were taken: b® dy height, b® dy mass, arm span,
leg length, arm length, sh® ulder width, skinf® 1ds ° f back,
upper arm, thigh, chest, shank, supraili®cristal and
abd® men and circumferences ° f upper arm (extended and
flexed), f°rearm, upper leg, 1°wer leg and abd®men.
Measures °f legs length, arm length, circumferences ° f
upper arm (extended and flexed), f° rearm, 1° wer leg were
taken bilaterally (L—left side; R —right side) and upper leg
°nly R -right side. The percentage ° fb°® dy fat (b° dy fat %)
in the male handball players was determined by Jacks®n
and P°llI°ck anthr®p®metric meth®d. BMI was als®
calculated.

The statistical package Statistica f*r Wind®° ws 7.0
was used f°r statistical analysis. Basic descriptive
parameters ° f anthr® p°1° gical variables were calculated:
mean (X), standard deviati®n (SD), minimum and
maximum value °f the results registered (MIN, MAX).
The differences between team p°siti® ns (wing attackers,
back c® urt players, piv® ts and g° alkeepers) were analyzed
by analysis °f variance (ANOVA). The statistical
significance was set at p <0,05.

RESULTS

The results ° f the basic descriptive analysis and the
basic parameters °f the univariate analyses °f variance
(ANOVA) are presented in Table 1.

Table 1.  Descriptive statistics and results ° f ANOVA f° r m° rph® I° gical variables
Tablica 1. Deskriptivni parametriirezultati ANOVE zam® rf° 1° $ke varijable
Valid N Mean Minimum Maximum Std.Dev. P

B® dy height (cm) 37 189,32 17720 198,70 5,9% 0,00
B dy mass (kg) 37 89,44 66,87 110,76 10,22 0,00
B°dy fat % 37 14,69 7,70 28,91 4,48 0,24
BMI 37 24,90 20,28 29,46 2,01 0,09
Arm span (cm) 37 191,61 181,10 207,70 6,68 0,27
Leg length L(cm) 37 108,28 102,00 116,60 3,92 0,0%
Leg length R (cm) 37 108,° 4 102,00 116,70 3,99 0,0%
Arm length L(cm) 37 8,11 76,80 89,70 221 0,0

95



Vibik I, Cizmek A, Grui¢ I. M° rph® I° gical Differences Between Playing P° siti® ns in Elite Male Handball Players

Arm length R(cm) 37 83,12 76,70 92,00 334 0,0?
Sh° ulder width (cm) 37 42 24 37,60 47,50 241 0,08
Spread fist width L(cm) 37 23 46 20,90 31,20 1,6% 0,26
Spread fist width R(cm) 37 2329 21,00 31,40 1,7 0,58
Skinf® 1d back (mm) 37 1233 6,50 20,70 341 0,69
Skinf® 1d upperarm (mm) 37 10,27 420 17,5° 294 036
Skinf® 1d thigh (mm) 37 16,0° 6,40 28,80 6,13 0,48
Skinf® 1d chest (mm) 37 7,83 3,90 17,20 326 027
Skinf® 1d shank (mm) 37 8,45 420 19,67 3,06 0,29
Skinf® 1d suprailli® cristal (mm) 37 10,40 4,73 24,53 4,44 0,16
Skinf® 1d abd® men (mm) 37 16,47 5,90 42 80 7,89 0,04
Circ. Upperarm ext. L(cm) 37 3332 217,70 39,60 229 0,11
Circ. Upperarm ext. R(cm) 37 3372 29,00 40,20 245 0,0?
Circ. Upperarm flex. L(cm) 37 35,67 31,00 40,00 208 0,52
Circ. Upperarm flex. R(cm) 37 36,00 30,20 41,00 221 0,01
Circ. F°rearm L(cm) 37 29,49 25,70 32 80 1,59 0,02
Circ. F° rearm R(cm) 37 30,32 25,10 3370 1,6 0,00
Circ. Upper leg R(cm) 37 62,90 53,10 7% ,40 4,02 0,0°
Circ. L° wer leg L(cm) 37 40,95 36,40 46,10 253 0,01
Circ. L° wer leg R(cm) 37 41,05 36,00 46,10 226 0,00
Circ. Abd® men (cm) 37 90,45 81,00 108,40 6,0° 0,03

Differences between p° siti® ns were furtherm® re examined by the p° st-h° ¢ analysis ° f the variance sh® wn in Table 2.

Table?. Mean values and p° st h® ¢ analyses ° f variance f°r m° rph° 1° gical variables ° f £>ur gr® ups ° f handball players.
Tablica?. Aritmeticke sredineip®sth® canaliza varijance m°rf°1° $kih varijabli ¢etiri grupe ruk® metasa.

GOAL WING BACK PIVOT W-G | W-B | W-P
Body height (cm) 191,70+2 33 181,84+ 96 192,14+4,75 190,55+5,20 * * *
Body mass (kg) 92 88+11,°6 78,7% 5,05 91,71+8,52 96,2 1+9,94 Hok * *
Body fat % 18,21+4,11 13 3343 69 14,18+ ,49 15274727
BMI 252442 68 23 82+1,70 24.81+1,76 26,45+1,96
Arm span (cm) 194,2 6+5,68 184,61+ 47 19° 2 5+6,0° 1952346, 4
Leg length L(cm) 109,08+1,72 104,88+1,97 109,45+4,44 109,4°+3 38 ok
Leg length R (cm) 108,94+1,6° 104,92 +1,99 109,54+4,41 109,57+ 95 ok
Arm length L(cm) 83 34+ 82 80,50+>,01 83,9243 17 84,5542 ,50 ok
Arm length R(cm) 82242 67 80,22+1,97 84,01+ 26 84,8%+3 33 k| Ok
Shoulder width (cm) 4°,82+1,87 40,70+1,71 42 28+2 47 4313 +2 66
Spread fist width L(cm) 23 044123 22 76+0,95 23 8542 ,01 23 80+1,20
Spread fist width R(cm) 23 30+1,49 22 60+0,9° 23 .60+ 20 23 45+1.33
Skinfold back (mm) 13,95+4.26 11,6>+2 81 12 2943 42 12,1542 96
Skinfold upperarm (mm) 12,10+1,48 9,15+2 97 10,2543 .17 10,47+2 .89
Skinfold thigh (mm) 17,68+5,80 14,77+6,55 15,14+5,99 19,04+6,% 9
Skinfold chest (mm) 10,22 +5,0? 6,6>+2,17 7,88+ 25 7,47+ 08
Skinfold shank (mm) 8,17+2,17 7,162 47 8,57+ ,49 10,2 8+2,75
Skinfold suprailliocristal (mm) 1® 224,55 928+ 35 935+3,74 12,59+6,51
Skinfold abdomen (mm) 24,92+6,8° 12,9443 90 15,2 746,18 17,86+12,80 *ok
Circ. Upperarm ext. L(cm) 33 10+1,77 322242 53 333241,83 35,1342 87
Circ. Upperarm ext. R(cm) 33 16£1,60 32304221 33 72£1,96 36,20+£2,16 *k
Circ. Upperarm flex. L(cm) 35,5282 35 34,8142 37 35,98+1,9? 36,22+1,98
Circ. Upperarm flex. R(cm) 35,5042,00 34,4942 11 36,24+1,82 38,02+2,16 wok
Circ. Forearm L(cm) 29.28+1,96 28,20+1,48 30,00+1,% 1 30,15+1,33 ok
Circ. Forearm R(cm) 30,20+1,65 28,64+1,64 30,85+1,01 31,43+1.37 * *
Circ. Upper leg R(cm) 64,2 6+4,71 59,7443 ,65 633143 33 65234374 o
Circ. Lower leg L(cm) 40,58+2 .71 38,71+1,61 41,772 29 42 28+2 39 k| Rk
Circ. Lower leg R(cm) 40,° 0+2,81 39,07+1,47 42 .04+1,77 41,8842 28 *
Circ. Abdomen (cm) 93 ,46+7,54 85,84+ 53 90,76+4,91 93 ,98+7,50 wok
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Th® r° ugh p° st h° ¢ analysis sh® wed the statistically
significant differences between the wing attack players
and the g°alkeepers in the variables °f b°dy height
(p<0,01), b°dy mass (p<0,05) and abd®men skinf®ld
(p<0,05).

Between wings and backs, statistically signifficant
differences were f°und in the variables °f 1° ngitudinal
dimensi® nality and b°® dy v° lume. Differences were f° und
in the variables ° f b® dy height (p<0,01) and bilaterally in
the measures °f leg length and arm length (p<0,05).
Further differences between wing attackers and back
c®urt players were f°und in the variables °f b°dy mass
(p<0,05), right f°rearm circumference (p<0,01), left
f’rearm circumference (p<0,05), right 1°wer leg
circumference (p<0,01), and left 1° wer leg circumference
(p<0,05).

Statistically signifficant differences between wing
attack players and piv°t players were f°und in the
variables °f b°dy height (p<0,01), b®dy mass (p<0,01)
and right arm length (p<0,05). Further differences
between wings and piv°ts were f°und in b°dy v°lume
measures including: extended right upperarm circum-
ference (p<0,05), flexed right upperarm circumference
(p<0,05), right f°rearm circumference (p<0,01), right
upperleg circumference (p<0,05), left 1°wer leg
circumference (p<0,05), and abd®men circumference
(p<0,05).

DISCUSSION

In this study the main purp® se was t° ° btain which ° f
27 m°rph®1° gical measures differs handball players °n
f°ur different p° siti® ns.

The results indicate significant differences in 15
different anthr® p® metric variables between different
playing p°siti®ns. All differences were f°und between
wings and ° ther playing p° siti® ns. Significant differences
were f>und between wing attack players and back c® urt
players in variables ° f b® dy height, b® dy mass, leg and
arm length, circumference f°rearm and 1°wer leg. In
ab®ve menti®ned measures, wing attack players have
1° wer values than the backs. Play demands ° fa back c® urt
player are very c®mplex and c®nsist °f a 1°t °f ball
p°ssessi®n during the game t° gether with resp® nsibility
f°r °rganizing and cl° sing acti® ns by sc® ring °r assisting.
Furtherm®re, in phases °f °ffense, very °ften backs
perf®rm g°al sh°°ting fi°m a certain distance ° ver and
thr® ugh ° pp° nents' defence wall generally by interference
fr°m players °f °pp°sing team. During the phases °f
defence back c®urt players perf® rm extremely p° werful
c’ntacts with °pp°nents. The significant 1°ngitudinal
b° dy dimensi® nality manifested in the b°® dy height, larger
qualitative b®dy mass and c®nsequently bigger f°rearm
girth are very imp°rtant f°r matching desirable game
demands (1% ). Game demands ° f the wing attack players
require quick m°® vements fr° m the defence t° the attack
phase °f play, quick m°®vements thru adverse defence,
very °ften participating in c®unterattacks °r preventing
them and theref® re ¢® vering the biggest part ° f the field
(1,12,15). Differences in f°rearm girth may be explained
by sh®°ting demands °f wings which d° n°t always
include p°® werfull ball thr® ws at the g° al, since s® metimes

they sh®°t fr° m a very cl°® se range, having a much wider
sh® ° ting pallete.

Differences between g°alkeepers and wings were
f°und in the measures °f b°dy height, b®dy mass and
abd®men skinf’ld. The g°alkeepers have specific
technical and tactical play demands. They act in limited
space and d° n°t have high energy demands. Acti®ns
which they perf®rm in game are quick and expl®sive
implementati®ns °f simple m°vements. Bigger 1°ngi-
tudinal and transversal skeletal dimensi®nality enables
g° alkeepers t° successfully c®ver the m°st part °f g°al
area. Differences in abd® men skinf® Id may be explained
by g°alkeepers' decreased aer®bic endurance demands
during the game. On the ° ther hand, wing attack players
c®ver the greatest t°tal distance during matches and
theref® re n® te 1° west skinf® 1d value (15).

Differences between the wings and the piv®ts were
f°und in the measures °f 1°ngitudinal and transversal
skeletal dimensi®nality. Their gr® unds may be f°und in
m°dern m°®del °f handball play. Game demands have
changed in sense °f tactical efficiency, temp® and game
attractiveness, especially f°r piv°ts wh® are n°w m°re
engaged during the attack and defence phase ° f play than
they used t°14. Tactical demands such as “quick”
centerl8 engage physi®l° gical pr®cess in the b°dy and
reducti®n ° fb° dy fat. M° re® ver a high quantity ° f muscle
mass is necessary f°r piv®ts t° sustain ¢° nstant ¢° ntact
with the °pp°nent players. Differences between back
c®urt players, piv®ts and g°alkeepers were n°t f°und in
space ° f m° rph° 1° gical characteristics. It is assumed that
thisis duet® am® dern c® ncept ° fhandball, where players’
versatility in sense ° f playing °n different p°®siti®ns is a
required necessity. On the °ther hand there might be
differences between ab® ve-menti® ned playing p° siti® ns
in ° ther characteristics ° fanthr® p°® I° gical status.

CONCLUSION

This study c®nfirmed the existance °f statistically
significant m°rph°1°gical differences between male
handball players acc® rding t° their playing p° siti® ns. The
differences in m° rph°I° gical measures were manifested
between wing attack players and players °n the °ther
p°siti®ns (backs, piv®ts and g°alkeepers). Differences
am°ng wing attack players and back c°urt players were
f>und in variables ° f1° ngitudinal skeletal dimensi® ns and
circular measures ° f the b°® dy. Differences between wing
attack players and g° alkeepers were f° und in b° dy height,
b°dy mass and abd®minal skinf®ld, while piv°ts had
higher values than wing attack players in measures °f
b° dy height, b° dy mass, right arm length, circumferences
°f extent and flexed upper arm b°th °n right side, right
f°rearm, right upper leg, left I°wer leg and abd® minal
circumference.

G°°d kn°wledge ab°ut general and specific
demands in game and kn°wing m°rph°l°gical
characteristics ° f players f°r each p°siti®n are crucial t°
c®aches in °rienting players t° certain p° siti® ns. F°r wing
attack player abilities such as agility, high-speed in
c® unterattacks and ability ° frepetiti® n are very imp® rtant,
fr that b®dy height and b®dy mass can be °ne °f the
crucial fact®rs. The tallest and str® ngest players sh® uld be
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°riented t° back c®urt player p°®siti®n which c°®nsiders
extremely p°® werful ¢® ntacts with ° pp® nents all-r° und the
c®urt. Piv® ts sh® uld be r° bust with higher b® dy mass and
values in upper extremities. F° r g° alkeepers vital tasks are
saving the g° al and due t° that missi® n they need t° be tall,
r°bustbutals® quick and flexible.

During training pr°cess and using specific
kinesi®1° gical activities °ne may influence °n the
reducti®n ° £ b° dy fat and the increase in the measures ° f
circumferences. M°rph°1°gical characteristics can
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influence the ability °f players t° resp®nd t° the
requirements ° fthe certain p° siti® n in the game. Values ° f
the °btained results in this study are at the °rienting
players t° certain playing p°siti®ns acc®rding t° their
m° rph° I° gical pr® file. Observed fr° m °ne side ° ne may
find a relatively small number ° f entities and furtherm® re
an unequal number ° f the examinees f°r each p®siti®nas a
limiting fact®rs °f this study, but °ne the °ther side the
sample was f>rmed ° £ t° p juni®r and seni® r male players
wh° c®nsisted arepresentative sample.
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