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DIFFERENCES IN ACYCLICAL ACTIVITIES OF HANDBALL PLAYERS
IN DIFFERENT PLAYING POSITIONS 

1. In tro duc tion
The in ten sity and vo lu me of work-ra te or lar ge-sca le mo ve ments in te am hand ball 

are very he te ro ge ne o us. Du ring a match, acycli cal (in ter mit tent) ac ti vi ti es (pas sing the 
ball, va ri o us kinds of shots, jumps, etc.) oc cur along with the player’s lar ge-sca le mo ve-
ments (run ning, wal king, mo ving si de ways, etc.). In te am hand ball lo a ding of players is 
a com bi na tion of both, lar ge-sca le mo ve ments and acycli cal ac ti vi ti es. (Ši bi la, Vu le ta & 
Po ri, 2004)

Acycli cal ac ti vi ti es are sin gle in stant ac ti vi ti es with dif fe rent mo tor struc tu re 
that oc cur du ring the match on the ir own or in con nec tion with ot her acycli cal ac ti-
vi ti es and lar ge-sca le mo ve ments. Players per form acycli cal mo ve ment with an aim 
of ga i ning the advan ta ge in spa ce and ti me over the op po nent (Po ri, 2003). They can 
be used as a be gin ning of cycli cal mo ve ments (e.g. jump for the ball and a tran si tion 
in to run ning or han dling of the ball), they can be per for med du ring the cycli cal mo-
ve ments (e.g. chan ge of di rec tion of the mo ve ment, re ce i ving, pas sing, in ter cep ting 
and knoc king the ball out whilst run ning) or to con clu de cycli cal mo ve ments (e.g. 
stop ping and sho ving the op po nent, shot on goal). Acycli cal ac ti vi ti es are du ring the 
hand ball match pre sent in all the pha ses of the ga me and are per for med both with and 
wit ho ut the ball.

Se ve ral com plex analyses of acycli cal ac ti vi ti es of hand ball players du ring the 
matches can be fo und in ava i la ble so ur ces (Cu e sta, 1991; Kuc hen bec ker & Zi eschang, 
1992; Kot za ma ni dis, Chat zi ko to lu as, & Gi an na kos, 1999; Po ri, 1998; Bon, 2001, Po ri, 
2003). Clo sest to the su bject of pre sent ar tic le are re se ar ches by Bon (2001) and Po ri 
(2003). Bon (2001) used vi deo re cor dings to col lect, edit and analyse fo ur teen acycli-
cal ac ti vi ti es. In the at tac king pha se Bon fo und in ave ra ge 1150 ac ti vi ti es of this kind, 
among them 731 pas ses, 207 runs at the goal and 60 shots on goal. The players from the 
cho sen sam ple we re from the po int of vi ew of the exe cu ti on of acycli cal ac ti vi ti es mo re 
ac ti ve in the fi rst half of the match. Po ri (2003) used the mo del matches to tho ro ughly 
analyse the acycli cal ac ti vi ti es of wing players in the ga me mo del with two dif fe rent de-
fen ce systems. Po ri fo und that the re are no sta ti sti cally sig ni fi  cant dif fe ren ces bet we en 
the two de fen ce systems in va ri a bles, which de scri be the ac ti vi ti es in the at tac king pha se 
(with the ex cep ti on of pas ses and bre ac hing the de fen ce). Dif fe ren ces we re no ti ced in de-
fen ce ac ti vi ti es, as in the 3:2:1 zo ne de fen ce system twi ce as of ten stop ping and sho ving 
the at tac king players and ap pro ac hing the dan ge ro us players we re re cor ded than in the 
6:0 zo ne de fen ce system.
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The goal of the pre sent study was to fi nd out the fre qu ency of oc cur ren ce of 
acycli cal ac ti vi ti es in va ri o us playing po si ti ons. The aim of the re se arch was to analyse 
the dif fe ren ces bet we en the acycli cal ac ti vi ti es of players in dif fe rent playing po si ti ons 
du ring the at tac king pha se of ga me of hand ball. In par ti cu lar, the dif fe ren ces bet we en the 
se lec ted acycli cal va ri a bles in the fi rst and the se cond half of the ga me as well as in the 
who le match we re ob se r ved.

2. Met ho do logy
2.1 Sam ple of me a su red su bjects
Sam ple of me a su red su bjects in clu ded 72 se ni or ma le hand ball players (ave ra ge 

age 23.1 ± 4.2 yrs; ave ra ge he ight 189 ± 7.2 cm; ave ra ge body mass 86.3 ± 6.8 kg) and 
was di vi ded in to six sub-sam ples ac cor ding to the ir playing po si tion in the pha se of at-
tack. 24 wing players (12 left wings and 12 right wings), 36 back players (12 left back 
players, 12 mid dle back players in 12 right back players) and 12 pi vots we re analysed. 

2.2 Sam ple of va ri a bles
In the se lec tion of the sam ple of va ri a bles, the re se arch by Po ri (2003) was fol-

lo wed. Sam ple of va ri a bles in clu ded se ven most fre qu ent acycli cal ac ti vi ti es in the at-
tac king pha se (pass, shot on goal, run to wards the goal, fall/ re co very, block, bre ach of 
de fen ce and jump)

2.3 Da ta col lec tion 
The sam ple of matches was re pre sen ted with 12 matches from the 2007 World 

Hand ball Cham pi on ships for Men in Ger many. Fo ur fi rst-ro und matches, fo ur qu ar ter 
fi  nal matches, two se mi fi  nals and the matches for third and fi rst pla ce we re analysed. All 
the se lec ted matches we re re cor ded from TV SLO (Slo ve nia), HRV (Cro a tia) and DSF 
(De utche Sport Fern se hen). Da ta col lec tion of acycli cal ac ti vi ti es of ob ser ved players 
ba sed on the Sof tory match system (SIL KE BORK, DEN MARK).

2.4 Da ta analysis
Col lec ted da ta we re analysed with the use of se lec ted de scrip ti ve sta ti sti cal met-

hods. Mul ti va ri a te analysis of va ri an ce was used to cal cu la te the dif fe ren ces bet we en the 
acycli cal ac ti vi ti es of players in dif fe rent at tac king po si ti ons.

3. Re sults and Di scus sion 
Ta ble 1 shows ave ra ge va lu es of se lec ted va ri a bles of acycli cal ac ti vi ti es se pa ra-

tely for the fi rst and se cond half and a who le match in to tal. Hig her ave ra ge va lu es in 
al most all va ri a bles (with the ex cep ti on blocks and bre ac hes of de fen ce) can be no ti ced 
for the three back players (left, right and cen tral back player), com pa red to the wing and 
pi vot players. Dif fe ren ces are most no ti ce a ble in va ri a bles “runs”, “pas ses”, “shots” and 
“jumps”, as the re sults show two to fo ur ti mes hig her fre qu ency of oc cur ren ce for back 
players, com pa red to wing and pi vot players. Va ri an ce analysis si mi larly con fi rms sta ti sti-
cally sig ni fi  cant dif fe ren ces in all of the cho sen acycli cal ac ti vi ti es bet we en the va ri o us 
at tac king playing po si ti ons (see Ta ble 2).
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The re sult are com pa ra ble with the re se arch by Po ri (1998), who did an in-depth 
analysis of so me of the most fre qu ent acycli cal ac ti vi ti es in the at tac king pha se on a sam-
ple of ni ne matches from the 1997 World Hand ball Cham pi on ships in Ku ma mo to, Ja pan. 
He analysed 473 at tacks aga inst the set de fen ce and fo und a dif fe rent ave ra ge fre qu ency 
of oc cur ren ce of acycli cal ac ti vi ti es du ring the match for va ri o us playing po si ti ons. The 
back players from the cho sen sam ple ha ve per for med in ave ra ge al most three ti mes mo re 
acycli cal ac ti vi ti es in com pa ri son to wing and pi vot players.

Ta ble 1. Ave ra ge fre qu ency of oc cur ren ce of se lec ted acycli cal ac ti vi ti es in va ri o us 
playing po si ti ons

LW LB MB RB RW P X

Run to-
wards the 
goal

1H 4,4 ± 2 17,8 ± 7,6 21,3 ± 7,4 15,3 ± 6,2 6,2 ± 1,7 0,4 ± 0,2 10,9 ± 9,1
2H 3,4 ± 1,9 19,4 ± 7,1 22,8 ± 6,3 16,6 ± 5,5 4,5 ± 2,5 0,1 ± 0,06 11,1 ± 10
EM 7,8 ± 3,1 37,3 ± 12,9 44,1 ± 12 31,8 ± 10,9 10,7 ± 3,3 0,5 ± 0,3 22 ± 18,4

Pass
1H 18,9 ± 7,8 69,4 ± 11,7 90,8 ± 10,5 73,4 ± 13,1 23,5 ± 7,7 18,8 ± 4,3 49,2 ± 31,1
2H 17,3 ± 7 64,6 ± 15,7 86,3 ± 16 69,8 ± 14,2 25 ± 8,3 16,8 ± 7,8 46,6 ± 30,4
EM 36,2 ± 13,5 134 ± 24,9 177 ± 20,3 143,3 ± 23 48 ± 15,6 35,7 ± 11,3 95,8 ± 60,5

Shots on 
goal

1H 3,1 ± 1,5 8,6 ± 2,8 5,8 ± 2,7 6 ± 2,9 4,4 ± 2,9 3,4 ± 1,9 5,2 ± 3,1
2H 3,1 ± 1,7 8,5 ± 1,9 5,1 ± 3,4 5 ± 2,3 3,8 ± 2,4 3,2 ± 1,4 4,8 ± 2,9
EM 6,2 ± 3,1 17,1 ± 3,6 10,9 ± 5,9 11 ± 4,3 8,3 ± 4,7 6,6 ± 3,1 10 ± 5,4

Bre ach of 
de fen ce

1H 4,5 ± 1,7 11,4 ± 3,3 11,4 ± 3,7 9,3 ± 3,1 6,1 ± 2,6 10,3 ± 5,2 8,8 ± 4,2
2H 3,5 ± 1,6 9,4 ± 4 11,4 ± 6,7 9 ± 2,6 5,4 ± 3,4 9,7 ± 4,2 8,1 ± 4,8
EM 8 ± 2,5 20,8 ± 6,7 22,8 ± 9,2 18,3 ± 4,1 11,5 ± 5,1 20 ± 9,1 16,9 ± 8,3

Block
1H 0,2 ± 0,3 0,1 ± 0,3 1,6 ± 1,1 0,1 ± 0,3 0,5 ± 0,7 13,8 ± 2,8 2,7 ± 5,2
2H 0,2 ± 0,6 0,3 ± 0,6 0,9 ± 1 0,7 ± 1,7 0 ± 0 13,4 ± 3,5 2,6 ± 5,1
EM 0,4 ± 0,3 0,4 ± 0,5 2,6 ± 1,3 08 ± 1,1 0,5 ± 0,8 27,2 ± 4,2 5,3 ± 5,8

Fall/ re co-
very

1H 1,8 ± 1,1 3,7 ± 2,3 3,2 ± 2 2,6 ± 1,9 2,1 ± 2 4,6 ± 1,3 3 ± 2,1
2H 0,7 ± 0,6 3,8 ± 1,7 2,9 ± 2,4 2 ± 1,2 1,8 ± 1,6 3,5 ± 1,8 2,5 ± 1,9
EM 2,4 ± 1,6 7,5 ± 3,3 6,1 ± 3,8 4,6 ± 2,2 3,9 ± 3,3 8,1 ± 2,8 5,4 ± 3,4

Jump
1H 3,2 ± 1,9 12,8 ± 3,8 6,6 ± 2,5 7,7 ± 3,8 4,5 ± 2,4 2,3 ± 1,7 6,2 ± 4,4
2H 2,2 ± 1,1 11,5 ± 3,3 6,3 ± 3,4 8,8 ± 4,9 4,0 ± 2,3 2,8 ± 1,4 5,9 ± 4,5
EM 5,4 ± 2 24,3 ± 6,1 12,8 ± 5,1 16,5 ± 7,8 8,5 ± 4,3 5,1 ± 2,6 12,1 ± 8,4

Key: LW – left wing; LB – left back; MB – mid dle back; RB – right back; RW – right 
wing; P – pi vot; 1H – 1st half ti me; 2H - 2nd half ti me; EM – en ti re match;
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Ta ble 2. The dif fe ren ces in se lec ted acycli cal ac ti vi ti es bet we en playing po si ti ons
 

df Mean squ a re F Sig.

Run to wards the 
goal

1H 71 26,6 31,4 ,000
2H 71 21,6 51,1 ,000
EM 71 74,7 51,7 ,000

Pass
1H 71 92,3 135,8 ,000
2H 71 147,6 75,5 ,000
EM 71 351,7 134,6 ,000

Shots on goal
1H 71 6,4 7,7 ,000
2H 71 5,2 9,3 ,000
EM 71 17,7 11 ,000

Bre ach of de fen ce
1H 71 11,9 8,5 ,000
2H 71 16,9 6,3 ,000
EM 71 43,5 9,4 ,000

Block
1H 71 1,6 218,2 ,000
2H 71 2,8 120,5 ,000
EM 71 7,3 189,8 ,000

Fall/re co very
1H 71 3,4 3,9 ,004
2H 71 2,8 6,1 ,000
EM 71 8,7 6,5 ,000

Jump
1H 71 8,0 21,9 ,000
2H 71 9,3 17,4 ,000
EM 71 25,3 26,2 ,000

Key: 1H – 1st half ti me; 2H - 2nd half ti me; EM – en ti re match;

It se ems that the po si tion of mid dle back players is the most out stan ding of all 
three back po si ti ons, when con si de ring the amo unt of per for med acycli cal ac ti vi ti es. Du-
ring the matches 177 pas ses, 44 ac ti ve runs to wards the goal, 23 bre ac hes of de fen ce, 11 
shots on goal and 13 jumps we re re cor ded. Left and right back players ha ve in ave ra ge 
per for med mo re shots on goal and jumps, which is un de r stan da ble, as the mid dle back 
player is most of ten al so a playma ker, who cre a tes op por tu ni ti es for his te am players in 
at tack.

The re sults of pi vot players in the pre sent re se arch need to be vi e wed wi sely due 
to the par ti cu la rity of the playing po si tion. Na mely, pi vot players are po si ti o ned bet we-
en the op po nent’s de fen ce players and are con stantly ob struc ted, which ma kes it har der 
for pi vot players to re ce i ve the ball. The re fo re, the re sults of pi vot players show sig ni fi -
cantly lo wer amo unt of pas ses and runs to wards the goal in com pa ri son to back players. 
In con trast, the num ber of blocks, falls and re co ve ri es and bre ac hes of de fen ce po int to 
high load ra te of this playing po si tion. Pi vot players in the pre sent re se arch ha ve du ring 
the matches set in ave ra ge 27 blocks, fell and re co ve red 8 ti mes and 20 ti mes ac ti vely 
bre ac hed the de fen ce in or der to re ce i ve the ball. As pre vi o usly men ti o ned, pi vot players 
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per form the ma jo rity of acycli cal ac ti vi ti es in the pre sen ce of de fen ce players, which re-
sults in hid den body con tacts. Such re si stan ce and strug gle for spa ce re qu i re ac ti va tion 
of lar ge amo unt of mu scu lar mass and the loss of strength in the at tac king pha se. Si mi lar 
con clu si ons we re al so fo und in the ar tic le by Ta bor ski (2001).

The ave ra ge va lu es of se lec ted acycli cal ac ti vi ti es ha ve al so been cal cu la ted for 
all playing po si ti ons. The re sults show that the players from the cho sen sam ple per for-
med in ave ra ge 22 ac ti ve runs to wards the goal, 96 pas ses of the ball, 10 shots on goal, 
17 ac ti ve bre ac hes of de fen ce, 5 blocks, 5 falls and re co ve ri es and 12 jumps. 

4. Con clu sion
Da ta abo ut the mo del ling cha rac te ri stics of the ga me in dif fe rent playing po si ti ons 

in hand ball are very im por tant from the aspect of ac hi e ving the eli te re sults. This in for-
ma tion con tri bu tes to wards an in-depth un der stan ding of spe ci fi cs of in di vi dual playing 
po si ti ons and con se qu ently le ads to mo re pre ci se plan ning of the tra i ning pro cess.  The 
re sults of the analysis show that the fre qu ency of oc cur ren ce of acycli cal ac ti vi ti es vary 
for dif fe rent playing po si ti ons. The amo unt of acycli cal ac ti vi ti es was in the ma jo rity of 
va ri a bles two to fo ur ti mes hig her for back players, com pa red to wing and pi vot players. 
The re a sons can be fo und ma inly in the star ting po si ti ons of va ri o us playing po si ti ons. 
Back players are po si ti o ned in the ga me aga inst the set de fen ce in the cen tre of the co-
urt; the ir re spon si bi lity is to pre pa re the at tack and cre a te the op por tu ni ti es for wing and 
pi vot players. The re fo re, it is un der stan da ble for the ir lo ads to be hig her. The po si tion of 
pi vot player has to be analysed spe ci fi  cally, as it is very ex po sed de spi te the low num ber 
of re cor ded acycli cal ac ti vi ti es, due to sub tle body con tacts and con stant strug gle for 
spa ce. In the analysed matches the pi vot players ha ve bre ac hed the de fen ce 20 ti mes and 
set 27 blocks.
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SUM MARY

DIF FE REN CES IN ACYCLI CAL AC TI VI TI ES OF HAND BALL PLAYERS IN 
DIF FE RENT PLAYING PO SI TI ONS 

The aim of the re se arch was to analyse the dif fe ren ces bet we en the acycli cal ac-
ti vi ti es of players in dif fe rent playing po si ti ons du ring the at tac king pha se of ga me of 
hand ball. In par ti cu lar, the dif fe ren ces bet we en the se lec ted acycli cal va ri a bles in the 
fi rst and the se cond half of the ga me as well as in the who le match we re ob ser ved. Sam-
ple of me a su red su bjects in clu ded 72 se ni or ma le hand ball players (ave ra ge age 23.1 
± 4.2 yrs; ave ra ge he ight 189 ± 7.2 cm; ave ra ge body mass 86.3 ± 6.8 kg) and was 
di vi ded in to six sub-sam ples ac cor ding to the ir playing po si tion. Sam ple of va ri a bles 
in clu ded se ven most fre qu ent acycli cal ac ti vi ti es in the pha se of at tack. Da ta col lec tion 
of acycli cal ac ti vi ti es of ob ser ved players ba sed on the Sof tory match system (Sil ke bork, 
Den mark). Col lec ted da ta we re analysed with the use of se lec ted de scrip ti ve sta ti sti cal 
met hods. Mul ti va ri a te analysis of va ri an ce was used to cal cu la te the dif fe ren ces bet we en 
the acycli cal ac ti vi ti es of players in dif fe rent at tac king po si ti ons. Sta ti sti cally sig ni fi  cant 
dif fe ren ces bet we en the gro ups of players in dif fe rent playing po si ti ons we re fo und for 
ave ra ge fre qu en ci es of acycli cal va ri a bles. Dif fe ren ces bet we en the acycli cal ac ti vi ti es 
of back players are qu i te small, com pa red to re la ti vely lar ge dif fe ren ces bet we en the 
ac ti vi ti es of wing players and pi vots. Analysis of the fre qu ency of acycli cal ac ti vi ti es in 
the fi rst and se cond half of the match al so re ve a led sta ti sti cally sig ni fi  cant dif fe ren ces. 
Re sults show that the fre qu ency of most of ten acycli cal ac ti vi ti es in the pha se of at tack 
de pends on the playing po si tion and dif fe rent in ter vals of the ga me.
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