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THE IM PACT OF SPORT CLIM BING ON SO ME MORP HO LO GI CAL
CHA RAC TE RI STICS AND MO TOR ABI LI TI ES IN CLIM BERS OF

14 YEARS OF AGE

IN TRO DUC TION
Sport clim bing is a young branch. It star ted in 1985, when fi rst lar ger in te r na ti-

o nal com pe ti tion was or ga ni sed in Italy (Le sko šek, 1990). Slo ve nia was not far be hind 
the world. The fi rst na ti o nal cham pi on ship in for mer Yugo sla via to ok pla ce in Osp in 
1988 (Ko kalj, 1990). Sport clim bing was star ted mo un ta i ne ers. In Marz 1990, the fi rst 
clim bing class was or ga ni sed in the ele men tary school in Ra do vlji ca by the Mo un ta i ne-
e ring So ci ety of Ra do vlji ca. The par ti ci pants we re school chil dren. The school chil dren 
in Kam nik, Je se ni ce, Tr žič, Ško fja Lo ka, Ži ri, etc. soon fol lo wed. At so me scho ols, the 
clas ses we re led by physi cal edu ca tion te ac hers, at ot hers by mo un ta i ne ers, who we re 
edu ca ted to train. In any ca se they mostly fol lo wed the ir in stincts. No wa days, the si tu a-
tion has im pro ved to so me ex tent. The num ber of gra du a tes at the Fa culty of Sports has 
in cre a sed, and so me ama te ur tra i ners and in struc tors of sport clim bing we re edu ca ted 
as well. Sport clim bing is new and at trac ti ve sport, which ma kes it po pu lar to pe o ple 
of all ages. Due to the sim pli city of mo ve ment (phylo ge ne ti cally clim bing is ol der than 
wal king) young as well as ol der pe o ple can do it. Clim bing in vol ves fac tors of physi cal 
con di tion (strength, en du ran ce, mo bi lity) as well as tec hni que (co or di na tion) (God dard 
in Ne u mann, 1993). Tho se fac tors are strongly con nec ted to the clim bing suc cess (Ula-
ga, 1999). Apart from mo tor abi li ti es, morp ho lo gi cal cha rac te ri stics of a clim ber (Watts, 
1999), are im por tant for suc cessful sport clim bing. In our re se arch, mu scle po wer, en-
du ran ce, ana e ro bic and aero bic strength and ca pa city as well as morp ho lo gic cha rac te ri-
stics de ter mi ne the pro fi  le of a clim ber.

In vol ve ment in dif fe rent sports can chan ge the le vel of mo tor abi li ti es (Pa vlič, 
1972; Je ron čič, 1974). Ho we ver, the de ve lop ment of mo tor abi li ti es and morp ho lo gic 
cha rac te ri stics can be af fec ted by tra i ning pro gram mes (Va uh nik, 1984; Ko vač in Šti hec, 
1988). Of an ut most im por tan ce are the skills of a tra i ner. Strel et al. (1985) di sco ve red 
that chil dren who we re tra i ned by physi cal edu ca tion te ac hers sho wed bet ter de ve lop-
ment of mo tor abi li ti es than the ir pe ers, who tra i ned un der the gu i dan ce of low gra de 
te ac hers. In spi te of bet ter edu ca ted te ac hers, the re sults of Physi cal Edu ca tion Chart 
from the years 1986 and 1987 of pri mary and se con dary school chil dren show dis tinct 
drop in the sho ul der rim and hand en du ran ce, as well as the in cre a se of skin fold thic-
kness on the up per arm (Strel, 1988). The most wo rrying fact is 20 % drop in sho ul der 
rim and arm en du ran ce each ten years (Strel, 1996). La tely, this has sta bi li zed (Kon drič 
in Šaj ber, 1997). 

Sport clim bing is a sport in which arms are in vol ved to a high ex tent. It wo uld be 
in te re sting to know, if clim bing can so me how in ter fe re in the de ve lop ment of morp ho lo-
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gi cal cha rac te ri stics and mo tor abi li ti es. Clim bing is tho ught of as one of na tu ral forms 
of mo ve ment as well as a sport branch, which in clu des all pha ses of tra i ning pro cess and 
uses dif fe rent tra i ning in stru ments and met hods. 

MET HODS
Pat tern of va ri a bles
In or der to iden tify chan ges which we re due to bi o lo gi cal chan ges in clim bers 

and non clim bers  (in clim bers pro bably al so due to the ir ac ti vity) all tests of the physi   cal 
edu ca tion chart (Ta ble 1) we re used (Strel et al, 1984),  which we re re a li zed wit hin the 
fra me of physi cal edu ca tion chart te sting at pri mary scho ols.

Ta ble 1:  Tests of the physi cal edu ca tion chart
ATV Body he ight
ATT Body mass
AKG Up per arm skin fold
TAP Tap ping with bet ter arm
SDM Stan ding broad jump 
PON Polygon bac kwards
DT Sit-ups
PRE Bend and to uch on a bench
VZG Bent-arm hang
T60 60 m run 
T600 600 m run

Pat tern of su bjects
a) Ex pe ri men tal gro up
In clu ded 11 sport clim bers (age 14,08±0,4 years), who had pro perly and en ti rely 

fi l led physi cal edu ca tion chart and vi si ted clim bing class at le ast on ce a we ek for the last 
year. 

b) Con trol gro up
In clu ded 72 non clim bers - pe ers of the clim bers (age 14, 15±0, 5), who we re not 

in vol ved in any sports for the last year pri or to the fi  nal te sting (with the ex cep ti on of 
re gu lar physi cal edu ca tion as part of the edu ca tion pro cess). 

 
With clim bers and non clim bers be ing school pe ers, the im pact of dif fe rent forms 

of physi cal edu ca tion on the ir morp ho lo gi cal and mo tor abi li ti es was avo i ded.

Da ta pro ces sing met hods 
The test re sults we re pro ces sed with sta ti sti cal pac ka ge SPSS: arit hme tic me ans 

and stan dard de vi a ti ons cal cu la ted for all va ri a bles of the ini tial and fi  nal sta te.

 The dif fe ren ces of sin gle gro ups of ini tial and fi  nal sta ge we re te sted with t-test 
for de pen dent pat terns.
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 Analysis of co va ri an ce was used for the de ter mi na tion of dif fe ren ces bet we en 
fi  nal sta tes among the gro ups.

RE SULTS AND DI SCUS SION
In morp ho lo gi cal cha rac te ri stics, the re sults of ATV and ATT tests show mi ni mal 

dif fe ren ces bet we en the ex pe ri men tal and con trol gro up (Ta ble 2). The re sults of tho se 
two tests show that bi o lo gi cal age of clim bers and non clim bers we re very si mi lar. Hig her 
bi o lo gi cal age me ans al so physi cal over ma tu rity, which is of ten an im por tant fac tor in 
cho o sing ta lents for sin gle sports (Hel sen et al., 2000). For this study, this in fl u en ce can 
be ne glec ted, as the clim bers and non clim bers ne arly iden ti cal chro no lo gi cal age (clim-
bers 14, 08±0, 4 years and non clim bers 14, 15±0, 5 years). So mew hat lar ger dif fe ren ces 
are in the ini tial part of the test Skin fold thic kness of the lo wer arm, which is bet ter for 
clim bing (clim bers ha ve lo wer skin fold thic kness) and can be a re sult of na tu ral se lec-
tion. It is li kely that tho se chil dren de ci ded for sport clim bing, who we re pri or in vol ved 
in anot her sport in which they used arms. In the ini tial sta ge of mo tor tests non clim bers 
ac hi e ved so mew hat lo wer re sults than clim bers. This shows that chil dren with lo wer re-
sults in mo tor abi lity tests pro bably ne ver we re at hle tes and we re pro perly clas si fi ed by 
the ir te ac hers in to the con trol gro up. Furt her analysis of the re sults sho wed that the ma jo-
rity of morp ho lo gic cha rac te ri stics and mo tor abi li ti es of clim bers as well as non clim bers 
had chan ged. The chan ges we re in the di rec tion of bet ter re sults and can be con tri bu ted 
to physi cal de ve lop ment of chil dren in one year and the im pact of a year of re gu lar sport 
ac ti vity. Al most all chan ges are al so sta ti sti cally sig ni fi  cant (Ta ble 2). It is shown that 
so mew hat bet ter test re sults (AKG, PON, PRE) we re ac hi e ved by clim bers (Ta ble 2). 
Non clim bers ac hi e ved lar ger dif fe ren ces than clim bers in tor so lif ting and 600m run. 
The re sults of the analysis of co va ri an ce sho wed sta ti sti cally sig ni fi  cant  (P=0,011) dif fe-
ren ces in PON test, whi le in AKG test the dif fe ren ce was clo se to sta ti sti cal sig ni fi  can ce 
(P=0,086), as well as in PRE test (P=0,063) (Ta ble 2). The se re sults are in con si sten ce 
with the ex pec ta ti ons, as the clim bers had im pro ved af ter a year long tra i ning mo re than 
the ir pe ers non clim bers espe ci ally in tho se morp ho lo gi cal cha rac te ri stics and mo tor abi-
li ti es that are im por tant for suc cessful sport rock clim bing (God dard in Ne u mann, 1993; 
Watts, 1999). It is im por tant to know that be ing in vol ved in a sport me ans al so ge ne ral 
and spe ci a li zed con di ti o nal tra i ning, not only clim bing it self. With only clim bing, mo bi-
lity can hardly be in cre a sed. Among the mo tor tests, only tests DT and VZG de vi a te, the 
re sults of which show sta ti sti cally sig ni fi  cantly im pro ve ment in the non clim bers (Ta ble 
2). Far mo re clim bers than non clim bers, in per cents, ac hi e ved the best (li mi ting) ti me of 
the VZG test. In the ini tial sta te, 4 % of non clim bers and 16 of clim bers ac hi e ved 120 
s, the dif fe ren ce is 12 %, whi le in fi  nal sta te 9 % of non clim bers and 26 % of clim bers 
ac hi e ved this re sult. The dif fe ren ce in cre a sed to 17 %. The VZG test in which the best re-
sult is li mi ted to 120 s is not su i ta ble for the mo ni to ring of the im pro ve ment in clim bers.
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Ta ble 2: Ba sic sta ti sti cal pa ra me ters of sin gle tests from physi cal edu ca tion charts in 
clim bers and non clim bers.

TEST XAp XAn SDp SDn np nn Pp Pn PAKV

ATV1 (body he ight) 1594,74 1580,19 86,18 85,63 19 72
ATV2 1670,00 1659,58 86,25 83,49 19 72 ,000 ,000 ,607
ATT1 (body mass) 464,21 471,81 65,13 107,41 19 72
ATT2 532,68 546,25 74,87 91,64 19 72 ,000 ,000 ,427
AKG1 (up per arm skin fold) 9,26 11,31 2,38 4,98 19 72
AKG2 7,74 10,50 1,69 4,87 19 72 ,026 ,147 ,086
TAP1 (tap ping with bet ter arm) 40,05 39,51 7,74 6,14 19 72
TAP2 44,68 43,17 7,25 6,18 19 72 ,004 ,000 ,322
SDM1(stan ding broad jump) 207,68 193,29 17,56 16,83 19 72
SDM2 220,37 208,11 19,75 20,08 19 72 ,000 ,000 ,643
PON1 (polygon bac kwards) 108,21 114,65 17,77 32,32 19 72
PON2 94,58 110,47 19,81 26,81 19 72 ,001 ,118 ,011
DT1 (sit-ups) 49,37 42,74 10,12 9,68 19 72
DT2 51,63 45,64 9,16 9,12 19 72 ,288 ,008 ,210
PRE1 (bend and to uch on a bench) 44,84 43,64 8,81 6,17 19 72
PRE2 47,89 44,53 7,37 6,75 19 72 ,008 ,220 ,063
VZG1 (bent-arm hang) 69,63 52,58 34,83 32,49 19 72
VZG2 83,11 63,69 27,82 31,51 19 72 ,051 ,000 ,156
T601 (60 m run) 95,68 101,60 6,48 8,23 19 72
T602 90,42 94,72 5,64 7,41 19 72 ,000 ,000 ,695
T6001 (600 m run) 129,05 143,69 8,94 23,39 19 72
T6002 125,79 137,43 10,41 20,62 19 72 ,196 ,022 ,225

Le gend: XAp-arit hme tric mean clim bers, XAn-arit hme tic mean non clim bers, SDp-stan-
dard de vi a tion clim bers, SDn-stan dard de vi a tion non clim bers, np-num ber of clim bers, 

nn-num ber of non clim bers, Pp-sta ti sti cal sig ni fi  can ce clim bers, Pn-sta ti sti cal sig ni fi  can-
ce non clim bers, PAKV-sta ti sti cal sig ni fi  can ce at the analysis of co va ri an ce.

The re sults of our study is very op ti mi stic as they show that sport rock clim bing 
is a sport, which can af fect the de ve lop ment of tho se morp ho lo gi cal cha rac te ri stics and 
mo tor abi li ti es that we re in dec li ne in school chil dren in the last de ca des (Strel, 1988; 
Strel 1996). This was al so the aim of our re se arch. We are awa re, ho we ver, that the sam-
ple was not ran domly cho sen, in clu ded re la ti vely small num ber of su bjects, and that in 
fu tu re it wo uld be sen si ble to in clu de the en ti re Slo ve nian po pu la tion of the stu died gro-
up as re fe ren ce as ses sment of the con trol gro up at le ast in the morp ho lo gi cal part, which 
do es not de pend so much on tra i ning pro cess.
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THE IMPACT OF SPORT CLIMBING ON SOME MORPHOLOGICAL 
CHARACTERISTICS AND MOTOR ABILITIES IN CLIMBERS OF 14 YEARS OF AGE

The objective of our research was to identify the impact of sport climbing on 
some morphologic characteristics and motor abilities in climbers. The sample group 
consisted of 19 climbers, who trained climbing for one year beside their regular physical 
education after the initially survey was made, and 72 nonclimbers, who’s only sport 
activity was their regular physical education. At the time of the test, climbers as well 
as nonclimbers were 14 years of age. The measurement included all the variables from 
the Physical education chart. Data were processed with statistical programme package 
SPSS for Windows. The result of analysis of covariance show that after a year long 
period of sport climbing statistically signifi cant differences were shown in the results of 
t he test Polygon backwards in favour of the experimental group. It is also possible to 
observe a trend towards better results of the experimental group in the tests Skin fold 
thickness of the upper arm and Bend and touch on bench. The nonclimbers achieved 
larger differences than climbers in torso lifting and 600 m run. 

Keywords: sport climbing, morphology, motor abilities.
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