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SazZetak: Antropoloski prostor je vrlo znadajan i pri-
maran u selekciji, usmjeravanju i postizanju rezultata
u sportu. To se narocito ispoljava u vrhunskom spor-
tu gdje se postizu izuzetni rezultati. Zavisno od sporta,
sportske discipline zavisi i ucesce i uticaj antropolos-
kog prostora, odnosno njegovih segmenata na ukupan
rezultat. Kada se opisuje i definiSe odredena populacija
sportista, njihov morfoloski prostor, naj¢es¢e se kao
parametri analiziraju tjelesna visina, tjelesna masa,
bodi mass index, a vrlo Cesto i starosna dob ispitani-
ka. Ovi parametri su vrlo pouzdani i daju realnu sliku
o morfoloskom prostoru ispitivane populacije. U radu
su analizirane razlike u segmentima morfoloskog pro-
stora atletiCarki skakacica, finalistkinja Olimpijskih
igara u Pekingu. Uzorak je obuhvatio 32 takmicarke u
Cetiri discipline (skok u dalj, skok u vis, troskok, skok
motkom). Analizirane su razlike u tjelesnoj visini, masi
tijela, BMI i starosnoj dobi. Za obradu podataka primje-
njen je T-test za male nezavisne uzorke koji je potvrdio
postojanje statisticki znacajnih razlika u tjelesnoj visini
atletiarki u disciplinama: skok u dalj - skok u vis (T=-
2.906, p<0.05), skok u vis - troskok (T=3,448; p<0.01),
skok u vis - skok motkom (T=3,469; p<0.01). Razli-
ke su potvrdene i u vrijednostima BMI u disciplinama:
skok u vis-skok u dalj (T=3,496; p<0.01) i skok u vis-
troskok (T=-3,136; p<0.01)

Kljuéne rijeci: morfoloske karakteristike, atleticar-
ke, Olimpijske igre, skakacke discipline.

Uvop

Atletika kao grana sporta sa velikim brojem dis-
ciplina u muskoj i Zenskoj konkurenciji zauzima vrlo
vazno mjesto u hijerarhiji sportova, a vrlo cesto je na-
zivaju kraljicom sportova, zbog istorijskog nastanka i
razvoja, velikog broja disciplina (hodanja, tr¢anja, sko-
kovi, bacanja) i uticaja atletskih kretanja u razvoju jed-
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Abstract: Anthropological space is very important and
primary in the selection, targeting and achieving results
in sport. This is particularly apparent in professional
sport where remarkable results are achieved. Depending
on the sport and sport discipline, the participation and
influence of human space, or its segments depend on the
total score. When describing and defining specific popu-
lations of athletes, their morphological status, the most
common parameters that are taken are body height, body
weight, body mass index, and very often the age of the
respondents. These parameters are very reliable and give
a true picture of the morphological area of the studied
population. This paper analyzes the differences in the
segments of morphologic space of female jumpers, the
finalists of the Beijing Olympics. The sample included
32 competitors in four jumping disciplines (Long jump,
High jump, Triple jump, Pole vault). Differences in Body
height, Body weight, BMI and age were analysed. For
data processing T-test has been applied for small inde-
pendent samples that confirmed the presence of statis-
tically significant differences of Body height female
competitors between disciplines: Long jump- High jump
(T=-2,906; p<0.05), High jump-Triple jump (T=3,448;
p<0.01) and High jump-Pole vault (T=3,469; p<0.01).
The differences were confirmed in BMI values in the dis-
ciplines: High jump-Long jump (T=3,496; p<0.01) and
High jump-Triple jump (T=-3,136; p<0.01).

Key words: morphological characteristics, female
jumpers, jumping disciplines, differences, Olympic game.

INTRODUCTION

Athletics as a branch of sport with a large number of
sports disciplines in the men and women competition oc-
cupies a very important place in the hierarchy of sports and
is often called the queen of sports, because of the historical
emergence and development, of a large number of disci-
plines (walking, running, jumping, throwing), and the impact
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nog normalnog psihosomatskog i motorickog razvoja
organizma covjeka u smislu ovladavanja, usavrsavanja,
nadogradnje i provjere motorickih i funkcionalnih spo-
sobnosti covjeka (Pavlovi¢, 2010). Ono §to je interesan-
tno i vrlo Cesta tema mnogih razgovora, kad se govori
o atletici uopste, jesu njene discipline i rezultati koji se
u njima postizu, odnosno koje atleticari ostvaruju kao
svoje li¢ne rekorde. Tu se namecu brojna pitanja? Obic-
no se govori o njihovim trenaznim tehnologijama, vrsti
i sastavu opreme, neke novine u njihovim modelima,
nacinu ishrane i njenom uticaju na organizam atletiCara
(unos UH, masti, proteina), trenaznom procesu (trajanje
mikro, mezo, makrociklusa, obimu i intenzitetu rada),
koris¢enju (ne) dozvoljenih stimulativnih sredstava ko-
jima u poslednje vrijeme pribjegava veci broj atleti¢ara
u cilju postizanja Sto boljeg rezultata, iako svjesni po-
sljedica koje slijede, diskvalifikacija, zabrane takmice-
nja na kracem i duzem vremenskom periodu, a vrlo ce-
sto negativnim posljedicama na trajno zdravlje sporti-
ste. Pored ovih pitanja na koje imamo nekada potpune a
nekada nepotpune odgovore, ¢esta su 1 ona koja se ticu
morfoloskog i motorickog prostora atleti¢ara. Oba pro-
stora su vrlo vazna u rezultatskoj uspjesnosti i plasmanu
i obi¢no se analiziraju u korelaciji, zavisno od discipli-
ne i njenog nacina izvodenja. Ipak, najbolji rezultati se
postizu ukoliko postoji visoka korespondencija izme-
du ovih prostora, a $to zahtijeva odredena disciplina.
Pored motori¢kih sposobnosti koje imaju vrlo vaznu
ulogu, niSta manje ne zaostaju i morfoloske dimenzi-
je na bazi kojih se pravi selekcija i usmjeravanje mla-
dih atleti¢ara u odredenu disciplinu u kojoj se ocekuje
postizanje najboljih rezultata (Milanovi¢, i sar. 1986;
Radi¢ i Simeonov, 2012). Naime, poznato je da ska-
kacke discipline karakteriSe povecana longitudinalnost
i transverzalnost skeleta, manja tjelesna masa i na bazi
kojih se pravi jedan model skakaca (Pavlovi¢, 2013).
Generalno uzevsi, skakaci su visokog rasta i relativno
manje tjelesne mase, dugih nogu, dugih i tankih misi-
¢a. Po konstituciji je vodeéi leptosomni tip sa u¢e$¢em
atletskog tipa (Kobrinskij, Juskevi¢, Konikova, 2005).
Skakaci u dalj i u troskoku se po izgledu i konstituciji
priblizavaju sprinterima (Radi¢ i Simeonov, 2012). Jed-
na od osnovnih karakteristika koja je opsta za sve ska-
kace u vis, jeste njihova tjelesna visina. Osam finalista
Olimpijskih igara u Pekingu imali su visinu tijela od
181-199 cm kod muskih 1 175-193 kod Zena (Pavlo-
vi¢, 2012). Skakaci u vis imaju duge noge i srazmjerno
tome kraci trup. Moguénost procjene definitivne tjele-
sne visine skakaca djecaka i djevojc¢ica pocetnika moze
se suditi po njihovoj duZzini Saka i stopala. Ukoliko su

of athletic movement in a normal psychosomatic develop-
ment and motor development of a human in sense of mas-
tery, training, upgrading and testing of motor and functional
abilities of man (Pavlovic, 2010). What is interesting and a
very common topic of many conversations, when it comes to
athletics in general, is its disciplines and the results achieved
in them, that is which the athletes achieve as their personal
records. This imposes a number of questions. Usually we talk
about their training technologies, type and composition of the
equipment, what is the equipment made of, some new things
in their models, diet and its impact on athletes’ body (carbo-
hydrates, fats, proteins), the training process (duration of the
micro, meso, macrocycle, scope and intensity of work); using
(not) allowed stimulants which lately use a number of athletes
in order to achieve better results, although aware of the conse-
quences that follow, a disqualification, prohibition of compe-
tition in the short and long periods of time, and often negative
consequences on the permanent health of athletes. In addition
to these questions at which we have complete and sometimes
incomplete answers, often are those concerning the morpho-
logical and motor space of athletes. Both spaces are very im-
portant in the result success and placement and usually are
analyzed in corelation, depending on the discipline and its
method of execution. However, best results are achieved if
there is a high correspondence between these spaces, which
requires a certain discipline. In addition to motor skills, which
have a very important role, no less lag have morphological
dimensions on the basis of which selection and guidance of
young athletes in a particular discipline is made, in which
is expected the achievement of the best results (Milanovic,
et al. 1986; Radi¢ & Simeonov, 2012). Namely, it is known
that jumping disciplines are characterized by increased lon-
gitudinality and transversality of the skeleton, lower body
weight and on the basis of which is made one model of
jumper (Pavlovi¢, 2013). Generally, the jumpers (male and
female) are tall and relatively of less weight, long legs, long
and thin muscles. According to the constitution the leading is
leptosom type with the participation of thletics (Kobrinskij,
Juskevi¢ & Konikova, 2005). Long jumper and triple jumper
are by their appearance and constitution closer to the sprint-
ers (Radi¢ & Simeonov, 2012). One of the main characteris-
tic that is general for all the jumpers in the air is their body
height. Eight finalist jumpers in the Olympic Games Beijing
have a height of 181-199cm for males and 175-193 for fe-
males (Pavlovi¢, 2012). Jumpers in the air have long legs and
comparatively short torso. About the possibility of increas-
ing the body height of boys and girls jumping beginners can
be judged by their long hands and feet. If the child’s hands
and feet are long, that is the assumption that in the future will
come to the leveling of body proportions (Puraskovi¢, 1997).
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Sake i stopala djeteta dugi, to je pretpostavka da ¢e u
buduénosti do¢i do izravnavanja proporcije cijelog ti-
jela (Puraskovi¢, 1997). Kao pokazatelj motorickog
stanja skakaca javlja se potencijal brzinske snage, koji
se ispoljava kod brzog i maksimalno snaznog odskoka,
kada pritisak na tlo prevazilazi tezinu sportiste 6-7 puta.
Za ovo je potrebna specificna snaga, ne samo nogu vec
i svih miSi¢nih grupa. U svim daljinskim i visinskim
skokovima, od faze odskoka pa do doskoka, dolazi do
izrazaja sinhronizovano djelovanje misi¢nih kinetic-
kih lanaca, koji se prostire od stopala do misi¢a ruku
i ramenog pojasa. Za izvodenje slozenih radnji, kako
prilikom ulaska u odskok, tako i prilikom samog skoka,
potreban je visok nivo koordinacije pokreta i dobro
stanje vestibularnog aparata. Potreba vec¢ih amplituda
prilikom zamajnih pokreta kod varijanti skokova zahti-
jeva da skakaci postignu visoku pokretljivost i misi¢nu
elasticnost (Bowerman et all. 1998).

U okviru skakackih disciplina uocavaju se odredene
razlike ali i sli¢nosti u pogledu morfoloskog statusa atle-
ti¢ara skakaca u dalj, troskoku, skoku u vis, skoku mot-
kom. Postojece razlike i slicnosti izmedu ovih disciplina
su uslovljene fizickim stanjem takmicara, tehnikom izvo-
denja svake od disiplina, uticajem endogenih faktora itd.
U istrazivanju (Pavlovi¢, Radi¢, Simeonov, i sar. 2013)
analizirane su razlike u antropoloskom prostoru skakaca
finalista Olimpijskih igara u Pekingu. Primjenjen je T-
test za male nezavisne uzorke koji je potvrdio postojanje
statisticki znacajnih razlika samo u tjelesnoj visini izme-
du skakaca u dalj i skakaca troskoka (T=-2,747; p<0,05)
i skakaca u dalj i skakaca u vis (T=-2,280; p<0,05).

Upravo iz tih razloga je interesantno definisati cilj
ovog istrazivanja a koji tretira problem morfoloskog sta-
tusa atletiCarki skakacica finalistkinja na Olimpijskim
igrama u Pekingu 2008. godine gdje bi se na bazi njiho-
vih parametara mogla dobiti realna slika o morfoloskom
statusu i starosnoj strukturi zenskih finalista.

METOD

Istrazivanjem je obuhvacéen uzorak od 32 vrhunskih
atleti¢arki u skakackim disciplinama (skok u dalj, skok
u vis, troskok, skok motkom) koje su nastupile u fina-
lu Olimpijskih igara u Pekingu 2008. godine. Varijable
koje su uzete u analizu su one koje definiSu: visinu tijela
(Body Height-cm), masu tijela (Body Weight-kg), Body
Mass Index (BMI-kg/m?) i godine Zivota-(Age).

Da bi se dobili relevantni rezultati na bazi kojih se
mogu dobiti odgovori, primjenjeni su osnovni statistic-
ki parametri, a u pogledu utvrdivanja razlika izvrSena je
analiza primjenom T-testa za male nezavisne uzorke.

As an indicator of physical condition of jumper, there is the
potential of speed power, which is expressed at speed and a
maximum strong rebound when the pressure on the soil ex-
ceeds the weight of athlete 6-7 times. This requires a specific
power, not only of legs but of all muscle groups.

In all the remote and high-altitude jumps from the
stage of take-off until drop jumps, comes into play syn-
chronized actions of muscular kinetic chains, which ex-
tends from the foot to the muscles of arms and shoulders.
To perform complex actions, both when entering the
bounce, and during the jump, a high level of coordination
of movements is needed and a good state of the vestibular
apparatus. The need of larger amplitude in swing move-
ments at variants of jumps requires that jumpers achieve
high mobility and muscle elasticity (Bowerman et al.
1998). Within jumping disciplines some differences can be
observed but also similarities in terms of the morphologi-
cal status of athlete jumping long jump, triple jump, high
jump, pole vault. The existing differences and similarities
between these disciplines are conditioned by the physical
condition of athletes, technique of performing each of the
disciplines, the influence of endogenous factors and so on.

In the research (Pavlovi¢, Radi¢, Simeonov, et al.
2013), the differences in the segments of human space of
male jumpers, the finalists of the Beijing Olympics were
analyzed. For data processing T-test has been applied for
small independent samples that confirmed the presence of
statistically significant differences of body height between
long jump and triple jump (T=-2,747; p<0.05) and long
jump and high jump (T=-2,280; p<0.05). For these rea-
sons, it is interesting to define the objective of this research
which treats the problem of the morphological status of
female finalists jumpers at the Olympic Games in Beijing
in 2008, where would be possible, on the basis of their
parameters, to get a realistic picture of the morphological
status and age structure of the finalists female jumpers.

METHODS

The study encompassed a sample of 32 top women
athletes in jumping disciplines (long jump, high jump,
triple jump, pole vault) that occurred in the finals of the
Olympic Games in Beijing in 2008. Variables that were
taken in the analysis are those that define the morpho-
logical space and the age structure of competitors: Body
Height (Height-cm), Body mass (Weight-kg), Body mass
index (BMI- kg/m?) and Age. In order to get relevant re-
sults on the basis of which one can get answers, basic
statistical parameters were applied, and in terms of iden-
tifying the differences the analysis has been performed
by using T-test for independent small samples.
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REZULTATI I DISKUSIJA

U tabeli 1. prezentovani su parametri atleticarki za
svaku disciplinu pojedinac¢no. U tabelama 2-7 nalaze se
osnovni statisticki parametri morfoloskog statusa istrazi-
vanog uzorka atleticarki-skakacica kao i rezultati T-testa.

Tabela 1. Morfoloski parametri finalista skakacica

REsuLTS AND DISCUSSION

Table 1 presents the parameters of female athletes in
each discipline individually. Tables 2-7 are the basic statis-
tical parameters of the morphological status of the study
sample of female athletes-jumpers and the results of T-test.

Table 1. Morphological parameters female jumper finalists

Visina / Masa / Godine Visina / Masa / Godine
it O - I . R = O
M H. Maggi (BRA) 173 61 32 20,40 F. Etone (CAM) 172 63 32 21,35
T. Lebedeva (RUS) 170 61 32 21,10 T. Lebedeva (RUS) 170 61 32 21,10
B. Okagbare (NIG) 180 60 20 18,51 H. Devetzi (GRE) 170 59 33 20,41
C. Hammond (JAM) 175 62 25 20,26 0. Rypakova (KZH) 182 61 24 18,42
B. Reese (USA) 170 61 2 21,10 Y. Savigne (CUB) 165 55 24 20,22
0. Udmurtova (RUS) 172 58 26 19,66 M. Sestak (SLO) 173 59 29 19,73
J. Johnson (GBR) 185 70 28 20,46 V. Gurova (RUS) 178 62 2 19,62
G. Upshaw (USA) 173 59 33 19,73 A. Pyatikh (RUS) 175 60 27 19,60
Visina / Masa / Godine Visina / Masa / Godine
THGH JUMP et Webht Bl GGy polgywr  HeE  We mvoal o,
T. Hellebaut (BEL) 182 62 21 18,73 Y. Isinbayeva (RUS) 174 65 26 21,52
B.Vlasi¢ (CRO) 193 70 25 18,81 J. Stuczinski (USA) 183 63 26 18,86
A. Chicherova (RUS) 180 57 26 17,59 S. Feofanova (RUS) 164 52 28 19,40
Y. Slesarenko (RUS) 179 54 26 16,87 Y.Golubchikova (RUS) 175 54 25 17,64
V. Palamar (UKR) 187 66 31 18,91 M. Pyrek (POL) 168 52 28 18,43
C. Howard (USA) 175 60 24 19,60 C. Hingst (GER) 170 60 28 20,76
A. Friedrich (GER) 179 61 24 19,06 S. Speigelburg (GER) 173 64 22 21,40
R. Beitia (GER) 192 4l 29 19,29 A. S. Bennett (USA) 175 61 28 19,93
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Tabela 2. Razlike izmedu skoka u dalj i troskoka

Table 2. Differences Long jump- Triple jump

Mean SD T p

Skok u dalj / Long 174,75 523

Visina / Height ,620 ,545
Troskok / Triple 173,13 5,25
Skok u dalj / Long 61,50 3,66

Masa / Weight ,963 ,352
Troskok / Triple 60 2,45
Skok u dalj / Long 27,25 4,86

Godine / Age -523 ,609
Troskok / Triple 28,38 3,66
Skok u dalj / Long 20,15 ,85

BMI/ BMI 215 ,833
Troskok / Triple 20,06 ,93

Legenda: Mean-srednja vrijednost, SD-standardna devijaci-
ja; T-t test; p-nivo znacajnosti

Tabela 3. Razlike izmedu skoka u dalj i skoka u vis

Legend: Mean-standard deviation, SD-standard deviation;
T-value-test p-level of significance * Sig. (p <0.05)

Table 3. Differences Long jump - High jump

Mean SD T p

Skok u dalj / Long 174,75 5,23

Visina / Height -2,906 ,012*
Skok u vis / High 183,38 6,57
Skok u dalj / Long 61,50 3,66

Masa / Weight -,453 ,658
Skok u vis / High 62,63 6,00
Skok u dalj / Long 27,25 4,86

Godine / Age -, 735 474
Skok u vis / High 25,75 3,11
Skok u dalj / Long 20,15 ,85

BMI/ BMI 3,496 ,004*
Skok u vis / High 18,61 91

Legenda: Mean-srednja vrijednost, SD-standardna devijaci-
Jja,; Tt test; p-nivo znacajnosti *Sig.(p<0.05); **Sig. (p<0.01)

Tabela 4. Razlike izmedu skoka u dalj i skoka motkom

Legend: Mean-standard deviation, SD-standard deviation; T-va-
lue-test p-level of significance *Sig. (p <0.05),; **Sig. (p <0.01)

Table 4. Differences Long jump - Pole vault

Mean SD T p

Skok u dalj / Long 174,75 5,23

Visina / Height ,735 AT75
Skok motkom / Pole 172,75 5,65
Skok u dalj / Long 61,50 3,66

Masa / Weight 1,136 275
Skok motkom / Pole 58,88 5,41
Skok u dalj / Long 271,25 4,86

Godine / Age ,466 ,648
Skok motkom / Pole 26,38 2,13
Skok u dalj / Long 20,15 ,85

BMI/ BMI ,702 494
Skok motkom / Pole 19,74 1,42

Legenda: Mean-srednja vrijednost, SD-standardna devijaci-
ja, t-t test; p-nivo znacajnosti *Sig.(p<0.05),; **Sig. (p<0.01)

Legend: Mean-standard deviation, SD-standard deviation;
T-value-test p-level of significance * Sig. (p <0.05),; **Sig.

(p<0.01)
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Tabela 5. Razlike izmedu skoka u vis i troskoka

Table S. Differences High jump-Triple jump

Mean SD T p

Skok u vis / High 183,38 6,57

Visina / Height 3,448 ,004*
Troskok / Triple 173,13 5,25
Skok u vis / High 62,63 6,00

Masa / Weight 1,146 271
Troskok / Triple 60 2,45
Skok u vis / High 25,75 3,11

Godine / Age -1,546 144
Troskok / Triple 28,38 3,66
Skok u vis / High 18,61 91

BMI/ BMI -3,136 ,007*
Troskok / Triple 20,06 93

Legenda: Mean-srednja vrijednost, SD-standardna devijaci-

ja; Tt test; p-nivo znacajnosti **Sig. (p<0.01)

Tabela 6. Razlike izmedu skoka u vis i skoka motkom

Legend: Mean-standard deviation, SD-standard deviation;
T-value-test p-level of significance ** Sig. (p <0.01)

Table 6. Differences High jump - Pole vault

Mean SD T p

Skok u vis / High 183,38 6,57

Visina / Height 3,469 ,004*
Skok motkom / Pole 172,75 5,65
Skok u vis / High 62,63 6,00

Masa / Weight 1,313 ,210
Skok motkom / Pole 58,88 541
Skok u vis / High 25,75 3,11

Godine / Age -,469 ,646
Skok motkom / Pole 26,38 2,13
Skok u vis / High 18,61 91

BMI/ BMI -1,905 077
Skok motkom / Pole 19,74 1,42

Legenda: Mean-srednja vrijednost, SD-standardna devijaci-

ja,; Tt test; p-nivo znacajnosti **Sig. (p<0.01)

Tabela 7. Razlike izmedu troskoka i skoka motkom

Legend: Mean-standard deviation, SD-standard deviation;
T-value-test p-level of significance **Sig. (p <0.01)

Table 7. Differences Triple jump - Pole vault

Mean SD T p

Troskok / Triple 173,13 5,25

Visina / Height ,138 ,893
Skok motkom / Pole 172,75 5,65
Troskok / Triple 60 2,45

Masa / Weight ,536 ,601
Skok motkom / Pole 58,88 541
Troskok / Triple 28,38 3,66

Godine / Age 1,335 ,203
Skok motkom / Pole 26,38 2,13
Troskok / Triple 20,06 ,93

BMI/ BMI ,524 ,609
Skok motkom / Pole 19,74 1,42

Legenda: Mean-srednja vrijednost, SD-standardna devijaci-

ja; T-t test; p-nivo znacajnosti

Legend: Mean-standard deviation, SD-standard deviation;
T-value-test p-level of significance * Sig. (p <0.05)
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Slika 1. Srednje vrijed-
nosti antropometrijskih
parametara
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Figure 1. Mean values
of anthropometric para-
meters
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tijela i to u disciplina- || =tonelump | 174,75 s 2915 255 ferences in body height,
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gdje su skakacice u vis

-2.906, p<0.01) where

u prosjeku bile viso¢ije od skakacica u dalj (mean=183,
38cm). Razlike su zabiljezene izmedu skakacica u vis i
troskoku (T=3,448; p<0.01), u korist skakacica u vis koje
su imale veéu tjelesnu visinu (mean=183,38cm) i disci-
plini skok u vis - skok motkom (T=3,469; p<0.01).

Statisticke razlike su zabiljezene i u vrijednostima
BMI u disciplinama skok u dalj-skok u vis (T=3,496;
p<0.01) i skok u vis-troskok (T=-3,136; p<0.01). U dru-
gim parametrima su takode evidentirane razlike ali one
nisu ostvarile statisticku znacajnost ili su bile na samoj
granici statisticke znacajnosti. Ova analiza je pokazala
sli¢nosti u morfoloskom statusu skakaca Zenskih finali-
sta Ol U Pekingu.Sli¢ne rezultate istrazivanja dobili su
Pavlovi¢, Radi¢, Simeonov i sar. (2013) kod muskih fi-
nalista u Pekingu. Analiziraju¢i muske finaliste takode su
zabiljezene razlike u visini tijela u disciplinama: skok u
dalj - troskok (T=-2,747; p<0.05) i skok u dalj-skok u vis
(T=-2,280; p<0.05).

Na slici 1. predstavljene su srednje vrijednosti vi-
sine tijela (Body Height) u skakackim disciplinama.
Uvidom u numericke parametre moze se zakljuciti da
suzene u disciplini skok u vis imale najvecu visinu tije-
la (Mean=183,38cm) u rasponu od 175-193cm. Odmah
iza njih su takmicarke u skoku u dalj (oko 175cm) i tro-
skoku (Mean=173,12), a kao najmanje tjelesne visine su
bile atleti¢arke u skoku motkom (Mean=172,25). Iz ovih
numerickih pokazatelja moze se zakljuciti da su ova tri
rezultata (skok u dalj, troskok, skok motkom) kvantita-
tivno dosta homogena u pogledu longitudinalnosti skele-
ta (razlika je oko 2,5 cm). Kod skakaca u vis, generalno,
je potrebnija tjelesna visina, koju prati poveé¢ana duzina
ekstremiteta, visina tezista tijela od podloge, sam nacin
izvodenja tehnike, gdje pored brzine, fleksibilnosti, ek-
splozivne snage vazna duzina trkackih, odnosno skakac-
kih koraka. Atleti¢arke u skoku motkom su u prosjeku
bile najnize sa prosje¢nom visinom (Mean=172,25cm).

the high jumpers were on average taller than long jumpers
(Mean = 183, 38cm). Differences were observed between
the high jumpers and triple jump (T= 3.448; p<0.01), in
favor of the female high jumpers that had greater body
height (Mean = 183.38 cm) and discipline high jump -
pole vault (T=3.469; p<0.01) .

Statistical differences were also observed in BMI
values in the disciplines Long Jump- High jump (T=3.496;
p<0.01) and High Jump-Triple jump (T=-3.136; p<0.01).
In other parameters, differences were also recorded but
these differences did not achieve statistical significance or
were on the verge of achieving it. This analysis showed
similarities in the morphological status of women jumper
finalists of the Olympic Games in Beijing. Similar research
results obtained Pavlovic, Radic, Simeonov, et al. (2013)
in male finalist in Beijing. Analyzing the men’s finalists
differences were also observed in the body height in the
following disciplines: Long jump-Triple jump (T=-2.747;
p<0.05) and Long Jump-High jump (T=-2.280; p<0.01).

Figure 1 represents the mean values of body height
(Body Height) in jumping disciplines. After examin-
ing the numerical parameters it can be concluded that
the women in the discipline high jump, had the greatest
height of the body (Mean=183.38 cm) in the range of 175-
193cm. Right behind them are competitors in the long
jump (about 175cm) and triple jump (Mean=173.12), and
a minimum body height were athletes in the pole vault
(Mean=172.25cm). From these numerical results, it could
be concluded that these three results (Long Jump, Triple
Jump, Pole Vault) are quantitatively quite homogeneous
in terms of longitudinally skeleton (the difference is about
2.5cm). In high jumpers, generally, the more necessary
is body height, accompanied by increased limb length,
the height of the center of gravity of the body from the
ground, a way of performing a technique, where in ad-
dition to the speed, flexibility, explosive strength, length
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Ova visina atleticarki u skoku motkom moze se
obrazloziti na slede¢i nacin, a tice se tehnike izvodenja
i motorickih sposobnosti. Visina tijela kao parametar
uspjesnosti skoka motkom nije toliko vazan segment, jer
skok motkom predstavlja jedno kombinovano kretanje
gdje skaka¢ upotrebljava motku kao rekvizit. Ostvareni
rezultat najceSce zavisi od sinhronizacije njegovih, pr-
venstveno motorickih sposobnosti, brzine, eksplozivne
snage, koordinacije, fleksibilnosti, ravnoteze, kao i spo-
sobnosti takmicara da kineticku energiju (brzina zaleta)
pretvori u potencijalnu (pokreti nakon uboda motke u
kutiju).

Manju prosjecnu tjelesnu visinu su zabiljezile ta-
kmicarke u disciplini skok u dalj (Mean=174,75cm) i
troskoku (Mean=173,12cm). Naime, poznato je da visina
tijela ne igra vaznu ulogu kod ovih skakackih disciplina,
mada je i tu pozeljno da su skakaci visi, narocito kod
troskoka. Rezultat, pored tehnicke izvedbe uglavnom za-
visi od motorickih komponenti, u prvom redu od brzine
i eksplozivne snage (u toku zaleta i momentu odraza) a
zatim od koordinacije i fleksibilnosti (nakon odraza do
doskoka) §to opet zavisi od toga o kojoj se varijanti radi
(uvinuée ili koracna). Poznato je da je skok u dalj cikli¢-
no-acikli¢no kretanje gdje rezultat zavisi od brzine zaleta
i pocetne brzine prilikom odraza i taj odnos je 2:1 u korist
brzine, gdje vrhunski skakaci u toku zaleta postizu brzinu
preko 10m/s, a poc€etna brzina u momentu odraza preko
8,5m/s (Coh, 2002; Pavlovi¢, 2010). Kod troskoka je taj
odnos 3:1, gdje se sa opadanjem brzine kretanja, poveca-
va ugao odraza izmedu odraza, koraka i skoka (14°-21°).

Analizom srednjih vrijednosti mase tijela (Body
Weight) finalistkinja u skakackim disciplinama (slika 1),
evidentne su najvece vrijednosti numerickih parameta-
ra, takode kod skakacica u vis (Mean=62,62kg) u raspo-
nu od 54-71kg. Na drugoj poziciji su skoro ujednacene,
takmiCarke u skoku u dalj (Mean=61,50kg) i troskoku
(Mean=60kg) u rasponu od minimalnih 59kg pa do mak-
simalnih 71kg. Najmanju tjelesnu masu u prosjeku su
imale atleti¢arke u skoku motkom (Mean=58,88kg) u
rasponu od 52kg do 65kg.

Ovakav poredak atleticarki, po tjelesnoj masi je
mozda i neocekivan (narocito u skoku u vis), jer poveca-
na tjelesna masa, sa jednog aspekta predstavlja remeteci
faktor u rezultatskoj uspjesnosti, narocito kod visinskih
skokova, gdje postoji veliki uticaj sile teZe na tijelo, u
momentu odraza, koja nastoji da prizemlji skakaca na
tlo. Posmatraju¢i sa drugog aspekta, odraz kod svih sko-
kova se izvodi sa jedne noge i vrlo je tesko izdrzati veliku
tjelesnu masu na jednoj nozi (4-6 puta veca od mase ska-
kaca), pa je manja tjelesna masa pozeljna. Kod skoka s

of race is important, that is the jumping movements. Fe-
male pole-vaulters were on average the lowest average
height (Mean=172.25 cm). This height in the pole vault
female athletes can be explained as follows, and refers to
the techniques involved, and motor skills. Body height as
a parameter of success of pole vault is not so important
segment because pole vault is one combined movement
where jumper uses the pole as a prop. The achieved result
usually depends on the synchronization of its primarily
motor skills, speed, explosive strength, coordination, flex-
ibility, balance, and the ability of competitors to kinetic
energy (speed running) turn into a potential (movements
after sticking the pole in a box).

Lower average height was recorded among the com-
petitors in the long jump discipline (Mean=174.75cm) and
triple jump (Mean=173.12 c¢cm). Namely, it is known that
the height of the body does not play an important role in
this jumping discipline, although it is preferred that the
jumpers are taller, particularly for triple jump. The result,
in addition to technical performance mainly depends on the
motor components, primarily from the speed and explosive
power (during acceleration and moment of reflection) and
then from the coordination and flexibility (after reflection to
landing) which in turn depends on which variant it is about
(twist or stepping). It is known that the high jump is cyclic-
acyclic movement where the result depends on the speed of
run up and initial velocity during the take off and the ratio
is 2:1 in favor of speed, where the top jumpers in the course
of running speed achieved over 10m/s, and the initial speed
in the moment of take off was over 8.5 m/s (Coh, 2002,
Pavlovic, 2010). In triple jump the ratio 3:1 is; where the
decrease in speed increases the angle of take off between
take off, step and jump (14° - 21°).

By the analysis of the mean body weight (Body
Weight) in female finalists in the jumping disciplines (Fig-
ure 1), the highest values of numerical parameters are evi-
dent, also in female high jumpers (Mean=62.62kg) in the
range of 54-71kg. The second position is almost uniform,
competitors in the long jump (Mean=61.50kg) and triple
jump (Mean=60kg) ranging from a minimum 59kg to a
maximum of 71kg. The lowest body weight on average
had athletes in the pole vault (Mean=58.88 kg) in the range
of 52kg-65kg.

This order of women athletes, by the body weight is
perhaps surprising (especially in the high jump), because in-
creased body mass, with one aspect, is a disturbing factor in
the result success, especially in high jumps, where we have
a large influence of gravity on the body at the moment of
take off, which seeks to ground jumper to the ground. Look-
ing from another perspective, take off in all jumps is per-
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motkom veca masa tijela ima negativan uticaj zbog ogra-
nicene ¢vrstoce kao i elasti¢nosti motke i njenog boljeg
dejstva u momentu opruzanja, kada tijelo skakaca treba
da podigne na odredenu visinu, gdje se mnogo bolje dej-
stvo ispoljava kod skakaca sa manjom tjelesnom masom,
djelujuéi kao luk i strijela, odnosno u fazi skupljanja koja
prethodi fazi opruzanja, gdje tijelo skakaca podsjeca na
strijelu, a savijena motka na luk (Jovovi¢, 2006; Pavlo-
vi¢, 2010).

Kada su u pitanju numericke srednje vrijednosti
Body Mass Index-a (BMI) atleti¢arki finalista, na prvom
mjestu su skakacice u dalj, sa najve¢om prosje¢nom vri-
jednosti BMI (Mean=20,15) u rasponu vrijednosti od
18,51-21,10. Na osnovu ove vrijednosti moze se zaklju-
¢iti da su takmicarke skoka u dalj imale manju tjelesnu
visinu u odnosu na masu tijela i po konstituciji odgo-
varaju atletiku, a njihov rezultat je uglavnom vezan sa
motoricke sposobnosti.Takmicarke u troskoku su u pro-
sjeku imale indeksne vrijednosti (BMI=20,06), raspona
od 18,42-21,35. Proizilazi zakljucak da su i one imale
manju visinu tijela u odnosu na tjelesnu masu (kao kod
skoka u dalj). Dobijeni su podaci da su takmicarke u dis-
ciplini skok u vis zabiljezile najmanje srednje indeksne
vrijednosti (BMI=18,60), u rasponu od minimalnih 16,87
do maksimalnih 19,69 (tabela 1). To je i o¢ekivano §to je
i karakteristika skakaca u vis, da imaju vecu tjelesnu vi-
sinu u odnosu na masu tijela. Takode takmicarke u skoku
motkom (pole vault) su imale manji BMI u odnosu na
takmicarke u disciplinama skok u dalj i troskok, ali ve¢i
BMI u odnosu na takmicarke u skoku u vis (Mean=19,74)
u rasponu rezultata od 17,64-21,52. Takode i ova disci-
plina zahtjeva manje vrijednosti BMI takmicara.

Sto se tie starosne strukture (GOD) uéesnika (sli-
ka 1) takmicarke u skoku u vis su bile najmlade ucesnice
finala sa prosjekom od 25,75 decimalnih godina, u ras-
ponu od 21-31 godine. Na drugom mjestu su takmicarke
skoka u dalj (Mean=27,25; Range=20-33). Atleticarke
u skoku s motkom i troskoku su bile skoro ujednacene
u starosnoj dobi (Triple jump=28,36). Kao najstarije
ucesnice finala skakackih disciplina su bile takmicarke
u skoku s motkom, 28,88 decimalnih godina. Moze se
napomenuti, da je u svim disciplinama bilo i ve¢ih nu-
meriCkih pokazatelja u starosnoj dobi, ali su uglavnom
preovladale takmicarke sa manjim brojem godina $to se
odrazilo na ukupnu prosje¢nu starosnu dob.

Po visini 1 muski i Zenski skakaci se takode razli-
kuju, zavisno o kojoj se disciplini radi. Kao ”’najvisi” su
skakaci u vis, zatim troskokasi. Obzirom da visina tijela
nije toliko znacajan faktor za skok u dalj i skok motkom,
proizilazi da su ovi skakaci (muski i Zenski) nizi rastom u

formed with one foot and it is very difficult to sustain a large
body weight on one leg (4-6 times that of the jumper), and
so lower body weight is preferred. In the pole vault higher
body mass has a negative impact due to the limited strength
and elasticity of the pole and its better effect at the time of
stretching, when the body of jumper should be raised to a
certain height, where much better effect is expressed in a
jumper with less body mass, acting like a bow and arrow,
the body of the jumper with respect to the bent pole, respect-
ing at the stage of collecting that precedes stage of stretch-
ing, where the body jumpers reminiscent of arrow and a
bent rod on bow (Jovovic, 2006; Pavlovic, 2010).

As for the numerical median values of Body Mass
Index’s (BMI) in women athlete finalists at the first place
are long jumpers, with the highest average value of BMI
(Mean=20.15) ranging in value from 18.51 to 21,10. Based
on these values it can be concluded that the contestants in
long jump had lower body height in relation to the mass
of the body and by the constitution correspond to athlet-
ics, and their result is mainly associated with motor skills.
Contestants in the triple jump had an average BMI values
(Mean=20.06), ranging from 18.42 to 21.35. This leads to
the conclusion that they had smaller height of the body
relative to body weight (as in the long jump). It is interest-
ing data that the competitors in the discipline high jump
recorded the lowest median BMI values (Mean=18.60),
ranging from a minimum of 16.87 to a maximum of 19.69
(table 1). It is expected, which is the characteristic of the
high jumpers, to have a greater height of the body rela-
tive to the weight of the body. Also competitors in the pole
vault had a lower BMI compared to competitors in events
long jump and triple jump, but higher BMI compared to
competitors in the high jump (Mean=19.74) in the range of
scores from 17.64 to 21.52. Also, this discipline requires
lower values of BMI competitors.

Regarding the age structure (age) of participants
(Figure 1), competitors in the high jump were the youngest
participants in the finals with an average of 25.75 decimal
years, ranging from 21-31 years. In second place were the
contestants in long jump (Mean = 27.25, range = 20-33).
Athletes in the pole vault and triple jump were almost uni-
form in age (Triple jump = 28,36). As the oldest partici-
pants in the finals of jumping disciplines were competitors
in the pole vault, 28.88 decimal years. It may be noted that
in all disciplines numerical indicators of age were larg-
er, but generally prevailed competitors with fewer years
which resulted in an overall average age.

Jumpers also differ by height, depending which dis-
cipline is in question. As the tallest are the high jumpers,
then triple jumpers. Since the height of the body is not a

154

www.Ssiz-au.com



R. Paviovic:

DIFFERENCES IN MORPHOLOGICAL CHARACTERISTICS OF FEMALE ATHLETICS JUMPERS FINALISTS OF THE BEUING OLYMPICS

SPORTS SCIENCE AND HEALTH 4(2):146-158

odnosu na discipline skok u vis i troskok. Kada je u pita-
nju tijelesna masa, moze se zakljuciti da je ona remeteci
faktor kod svih skakackih disciplina.Ona je nesto veca
kod skakaca u dalj u odnosu na skakace u vis, troskoka-
Se i skakace motkom. Vece vrijednosti mase tijela imaju
negativan uticaj u fazi leta zbog veceg djelovanja sile
gravitacije na skakaca, a takode zbog veceg ispoljavanja
miSi¢ne sile kod momenta odraza (Kobrinskij, Juskevic,
Konikova, 2005). Naime, odskok se vr$i sa jedne noge
gdje skakaci vrSe aktivni pritisak na podlogu 4-6 puta
veci od svoje tjelesne mase, $to iznosi od 350kg-500kg
(Coh, 2002) i vrlo je tesko izdrzati taj pritisak na jednoj
nozi (traje vrlo kratko 0,12-0,16ms), $to se narocito ispo-
ljava kod troskoka i to prvog koraka nakon odraza. Kod
troskoka karlica i ki¢meni stub trpe veliko opterecenje i
ukoliko bi tjelesna masa bila povec¢ana, uspjesnost teh-
nickog izvodenja bi bila manja, a mogucnost povrediva-
nja bila veca, iako se radi o vrhunskoj fizi¢koj pripremi
tih takmicara. Skok u dalj kao disciplina je specifi¢na, jer
je brzina dominantna u rezultatskoj uspjesnosti, gdje je
odnos brzine i snage odraza 2:1 i vrlo Cesto kazemo da
je dobar sprinter i dobar skakac i obratno. Brzina zaleta
koju postizu skakaci iznosi od 10,30m/s do 11,50m/s, a
pocetna brzina u momentu odskoka je nesto manja, oko
9,50m/s (Coh, 2002., Pavlovi¢, 2010; Stankovi¢ i1 Ra-
kovi¢, 2010).Skakaci u dalj su uglavnom jake reljefne
muskulature sa snaznim ekstremitetima, Sirokih ramena
i dugih miSi¢a potkoljenica, koji djeluju kao poluge br-
zine.

Ovakve ¢injenice se mogu argumentovati i rezulta-
tima ovoga rada na finalistima Ol-a 2008.godine. Pored
ove konstatacije poznato je da atletski skokovi pripadaju
grupi balisti¢kih gibanja u kojima se u prostor katapultira
tijelo skakaca posredstvom vlastitih misi¢nih naprezanja
ili uz pomo¢ rekvizita (skok motkom) u cilju ostvarenja
Sto veée duzine skoka. Skokovi su inicirani eksplozivnom
aktivacijom miSi¢a agonista, nakon Cega slijedi period
njihove relaksacije, a zavrSavaju se periodom deceleraci-
je, uslijed djelovanja miSica antagonista ili pasivnog iste-
zanja vezivnog tkiva. Veéina istrazivaca koji su se bavili
istrazivanjem u prostoru morfoloskih karakteristika se
slazu, da skakaci imaju u odnosu na ostale atleticare vecu
koli¢inu aktivne tjelesne mase, te da su po Seldonovoj
klasifikaciji najblizi atletiku (skok u dalj i skok motkom)
odnosno leptosomu (skok u vis, troskok), (Milanovié i
sar. 1986; Bowerman i sar., 1998; Ton&ev, 2001; Coh,
2002; Pavlovi¢, 2010).

Masa tijela atleti¢arki skakacica, ucesnica finalnog
takmiCenja na OI u Pekingu je u prosjeku iznosila od
58,88-62,62kg, sa izolovanim slucajevima gdje je tezina

significant factor in the long jump and pole vault, it ap-
pears that these jumpers (male and female) are of lower
height compared to the previous two events. Regarding
the body weight, it can be concluded that it is a disturb-
ing factor of all jumping disciplines. It is slightly higher in
long jumpers compared to the high jumpers, triple jumpers
and pole-vaulters. Higher values of body weight have a
negative impact on the phase of flight due to the larger ac-
tion of gravity on a jumper, and also because of the higher
manifestation of muscle force at the moment of take off
(Kobrinskij, Juskevic, & Konikova, 2005). Namely, the
bounce is carried out with the one leg, where the jumpers
do active pressure on surface, 4-6 times greater than their
body weight, which amounts from 350 kg-500 kg (Coh,
2002) and it is very difficult to withstand the pressure on
one leg (takes a very short 0.12 to 0.16 ms), which is spe-
cifically expressed in the triple jump and the first steps after
takeoff. In triple jump, the pelvis and spinal column suf-
fer a great load, and if the body weight was increased the
success of technical performance would be lower and the
risk of injury would be higher, although it is about the top
physical preparation of the athletes. The long jump as the
discipline is specific, because the speed is dominant in re-
sult performance, where the ratio of the speed and strength
of take off is 2:1 and often we say it is a good sprinter and a
good jumper and vice versa. The speed of run up achieved
by jumpers is from 10.30 m/s to 11.50 m/s, and the initial
speed at the moment of rebound is slightly smaller, about
9.50 m/s (Coh, 2002nd, Pavlovic, 2010; Stankovic and
Rakovic, 2010 ). The long jumpers are generally of strong
relief musculature with powerful limbs, broad shoulders
and long lower legs, which act as levers of speed. These
facts can be argued by the results of this study on the fi-
nalists Olympics in 2008. In addition to these, it is known
that athletic jumps belong to a group of ballistic motion in
which body of jumper is catapulted in the space through
his own muscle strain or with the help of props (pole
vault) in order to achieve the greater length of the jump.
The jumps are initiated by explosive activation of agonists
muscles, followed by their relaxation period, and they end
by period of deceleration, due to the action of the antago-
nist muscles or passive stretching of the connective tissue.
Most researchers who were engaged in research in the area
of morphological characteristics agree that the jumpers in
comparison to other athletes have greater amount of ac-
tive body mass, and that by the Sheldon classification they
are closest to the athletics (long jump and pole) that is to
leptosom (high jump, triple jump), (Milanovic et al. 1986,
Bowerman et al., 1998, Tonchev, 2001; Coh 2001; Kobrin-
skij, Juskevi¢ & Konikova, 2005; Pavlovic, 2010 ).
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pojedinih takmicarki i preko 70kg, dok prosjec¢na visina
deset najboljih skakacica u vis iznosi od 178-188cm. Pro-
sjeCna visina ucesnica finala Ol-a u Pekingu iznosila je
od 172,25cm (Pole vault) pa do 183, 38cm (High jump).
Zbirno, za sve cCetiri discipline prosjek visine je iznosio
(Body Height=175,87cm), a prosjek tjelesne mase (Body
Weight=60,75kg). Skakacice u vis imale su najvecu tje-
lesnu masu ali i najmanji prosjek BMI, upravo iz razloga
jer su imale vecu visinu u odnosu na masu tijela kod ve-
¢eg broja takmicarki i u potpunosti odgovaraju leptoso-
mu. Za razliku od skakaca u dalj koji odgovaraju atletiku
i koje su imale najve¢i BMI (Mean=20,15). Generalno,
vrijednosti BMI su takode vrlo homogene i niske, kretale
su se u granicama od 18,60 (High jump) do 20,15 (Long
jump). Srednja vrijednost BMI je iznosila 19,63. Niske
vrijednosti BMI kod skakaca su ocekivane obzirom na
tehniku izvodenja discipline i znacaj mase tijela u izvo-
denju koja se karakteri$e kao negativan faktor.

Vrlo je vazno napomenuti da kategorizacija na osno-
vu BMI u ovim atletskim disciplinama je vrlo pouzdana
jer se radi od kategoriji sportista kojima tjelesna masa
nije balast (ve¢ masa mi$i¢a i kostiju) pomaze u izvo-
denju motorickog zadatka. Ako bi kategorisali Zenske
finaliste Ol-a u Pekingu po BMI onda bi sve takmicar-
ke bile u kategoriji ispod normalne tezine, BMI= 21-25
(Wilmore et al.1986). Obzirom da se radi o utreniranim
vrhunskim sportistima, onda ova skalarna procjena se ne
moze uzeti za korektnu.

Prosjecna starost takmicarki je bila 27,56 decimal-
nih godina, §to je vise nego kod muskih finalista (Pavlo-
vi¢, Radi¢, Simeonov, i sar. 2013) gdje su najmlade bile
takmiCarke u skoku u vis (Mean=25,75) a najstarije u
disciplini skok s motkom (Mean=28,88 god).

Na osnovu dobijenih rezultata ovog istrazivanja
utvrdene su razlike izmedu finalista skakacica, ali samo su
statisticki zna¢ajne u parametrima tjelesne visine i BMI.
Evidentno je da su morfoloske karakteristike relevantne
u skakackim disciplinama, naroc€ito skoku u vis. Medu-
tim, pored morfoloskih karakteristika izuzetan doprinos
u rezultatskoj uspjesnosti daljinskih i visinskih skoko-
va imaju motoricke sposobnosti koje nisu analizirane u
ovom istrazivanju. Ono §to je relevantno, a potvrdeno u
praksi je to, da rezultat u skakackim disciplinama pored
morfoloskih dimenzija (visina, masa, BMI) je definisan
biomehanickim parametrima: brzinom zaleta, odraznim
impulsom i zamahom ekstremiteta (Stefanovi¢, 1992; Ja-
ri¢, 1997; Toncev, 2001; Jovovié, 2006, Pavlovic, 2010;
Radi¢ i Simeonov, 2012) koji takode imaju zna¢ajan udio
u izvodenju tehnike kretanja,._

Body mass of women athlete jumpers, participating
at finals at the Olympic Games in Beijing averaged from
58.88 to 62.62 kg, with isolated cases where the weight
of individual competitors was over 70kg, while the aver-
age height of ten best female high jumpers was between
178 - 188cm. The average height of the female participants
in Olympic final in Beijing ranged from 172.25 cm (pole
vault) to 183, 38cm (high jump). Collectively, for all four
disciplines the average height was (Body Height=175.87
cm), and the average body mass was (body weight=60.75
kg). Women high jumpers had the highest body mass and
the lowest average BMI, precisely because they had great-
er height in relation to body mass in a large number of
competitors and entirely match to leptosome, unlike the
long jumpers who match the athletics and who had the
highest BMI (Mean=20.15). Generally, BMI values are
also very low and homogeneous, they were in the range of
18.60 (high jump) to 20.15 (Long jump). The mean BMI
was 19.63. Low values of BMI in jumpers are expected
because of the technique of performing the discipline and
the importance of body weight in the performance which
is characterized as a negative factor.

It is important to note that categorization on the basis
of BMI in these athletic disciplines is very reliable because
it is the category of athletes to which the body weight is
not a burden (but muscles mass and bones) and assists in
the performance of motor task. If you would categorize
women’s Olympic finalist in Beijing by BMI then all com-
petitors would be in the category of below normal weight,
BMI 21-25 (Wilmore et all.1986). Since it is about trained
elite athletes, then this scalar evaluation cannot be taken
as correct.

The average age of the competitors was 27.56 deci-
mal years, which is longer than that of the male finalists
(Pavlovic, Radic, Simeonov, et al. 2013) where the young-
est competitors were in the high jump (Mean = 25.75) and
the oldest in discipline pole vault (Mean = 28.88 years).

Based on received results of this research, there were
differences between the finalists of female high jumper,
but only statistically significant in the parameters of body
height and BML. It is evident that the morphological char-
acteristics are relevant in the jumping disciplines, espe-
cially the high jump. However, in addition to morpho-
logical characteristics, an outstanding contribution to the
success of scores in remote and dive jumps have motor
skills that are not analyzed in this study. What is relevant,
and confirmed in practice, is that result in the jumping dis-
ciplines in addition to morphological dimensions (height,
weight, BMI) is defined by biomechanical parameters:
speed running start, take-off impulse and momentum ex-
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ZAKLIUCAK

Na osnovu dobijenih i prezentovanih rezultata istra-
zivanja morfoloskog prostora finalistkinja u skakackim
disciplinama na Olimpijskim igrama u Pekingu 2008. go-
dine moze se zakljuciti da su takmicarke u ove Cetiri dis-
cipline dosta sli¢nog morfoloskog statusa. Razlike koje
su zabiljeZene potvrduju ranije konstatacije o mogucim
sli¢cnostima i razlikama u skakackim disciplinama. Od
ukupnog broja finalista skakacica (ukupno 32) eviden-
tirane su razlike u pogledu tjelesne visine, mase tijela,
Body Mass Index (BMI) i godina starosti (Age).

Medutim, u pogledu statisticke zna¢ajnosti, to se po-
tvrdilo u tjelesnoj visini na oba nivoa (p<0.05; p<0.01).
Atleticarke u disciplinama skok u dalj i skok u vis se sta-
tisticki znacajno razlikuju u vrijednostima visine tijela
(T=-2,906; p<0,012). Razlike su takode utvrdene izmedu
skoka u vis i troskoka (T=3,448; p<0,004), kao i skoka u
vis 1 skoka motkom (T=3,136; p<0,007).

Razlike u vrijednostima BMI atleti¢arki su utvrdene
u disciplinama skok u dalj - skok u vis (t=3,496; p<0.004)
i skok u vis-troskok (T=-3,136; p<0.007).

Od svih finalista atleticarke u skoku u vis su
imale najve¢u visinu tijela (Mean=183,38cm). Sko-
ro identi¢ne vrijednosti se mogu pripisati skakacica-
ma u dalj (Mean=174,75cm) i skakacicama u troskoku
(Mean=173,12cm). Kao najnize rastom su bile atleticar-
ke u skoku motkom (Mean=172,25¢cm). Analizom tjele-
sne mase finalista moZze se zakljuciti da su i najve¢u masu
imale atleticarke skoka u vis (Mean=62,62). Drugu pozi-
ciju zauzimaju atleti¢arke u skoku udalj (Mean=61,50kg)
i u troskoku (Mean=60kg), a kao ‘’najlakse” su skakaci-
ce s motkom, sa prosje¢nom masom od 58,88kg. Uvidom
u vrijednosti BMI finalistkinja, moze se zakljuciti da su
najvece vrijednosti kod skakacica u dalj (BMI=20,15).
Na drugoj poziciji su atleticarke u troskoku (BMI=20,06),
zatim skakacice motkom (BMI=19,74). Najmanje vri-
jednosti BMI su zabiljezile atleticarke u skoku u vis
(BMI=18,60).

Analizom starosne strukture Zenskih finalista moze
se zakljuciti da su takmicarke u skoku motkom bile naj-
starije ucesnice finala sa prosjekom od 28,88 godina, a
blizu njih i atleticarke u troskoku sa 28,36 godina. Na
treCem mjestu po starosnoj dobi su bile atleticarke u sko-
ku u dalj (27,25 godina), dok su kao najmlade ucesnice
u skakackim disciplinama bile atleticarke skoka u vis sa
prosjekom 25,75 godina.

Ovakav poredak je u suprotnosti od muskih finali-
sta (Pavlovi¢, Radi¢, Simeonov, i sar. 2013), jer su kod
njih troskokasi ti koji su nesto vise tjelesne mase od oce-
kivane. Sve skakacke discipline u svojoj tehnici imaju

tremities (Stefanovic, 1992; Jaric, 1997; Toncev, 2001;
Jovovic, 2006, Pavlovic, 2010; Radic & Simeonov, 2012)
which also have a significant proportion of the technique
of movement.

CoONCLUSION

Based on obtained and presented results of research
of morphological space in finalists in the female jumping
events at the Olympic Games in Peking 2008, it can be
concluded that the female contestants in these four dis-
ciplines are of quite similar anthropological status. The
differences that were observed confirm previous findings
about the possible similarities and differences in the jump-
ing disciplines. Of the total number of finalist jumpers (to-
tal of 32) there were recorded differences in body height
(body height), body mass (body weight), Body Mass In-
dex (BMI) and age (Age). However, in terms of statistical
significance, that is confirmed in the body height at both
levels (p<0.05, p<0.01). Female athletes in the disciplines
long jump and high jump, statistically significantly differ
in the values of Body Height (T= -2.906, p<0.012). Dif-
ferences were also observed between the high jump and
triple jump (T= 3.448, p<0.004), as well as the high jump
and pole vault (T= 3.136, p<0.007). Differences in BMI
were determined in women athletes in the disciplines long
jump — high jump (T= 3.496, p<0.004) and high jump-
triple jump (T=-3.136, p<0.007). Of all the finalists, wom-
en athletes in the high jump had the highest body height
(Mean = 183.38 cm). Almost identical values can be at-
tributed to the long jumpers (Mean = 174.75 c¢cm), the triple
jumpers (Mean = 173.12 cm). As lowest by height were
female pole-vaulter (Mean = 172.25 cm).

By the analysis of body mass of finalists it can be
concluded that the maximum mass had high jump female
athletes (Mean = 62.62). The second position is that of
competitors in the long jump (Mean = 61.50 kg) and triple
jump (Mean = 60kg), and with lowest weight are women
pole vaulters, with an average weight of 58.88 kg. After
examining the values of BMI finalists, it can be concluded
that the greatest values are in long jumpers (BMI= 20.15).
In the second position are the triple jumpers (BMI=20.06),
followed by pole-vaulters (BMI= 19.74). The minimum
values of BMI were recorded in female athletes in high
jump (BMI= 18.60). By the analysis of the age structure of
women’s finalists it can be concluded that the competitors
in the pole vault were the oldest participants in the finals
with an average of 28.88 years, and close to them are com-
petitors in triple jump with 28.36 years. In third place by
age were competitors in the long jump (27.25 years), while
the youngest participants in the jumping events were high
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ucesce brzine i eksplozivne snage koje sa staro$¢u opada-
ju (Ni¢in, 2000), pa ovdje imamo upravo i takav primjer
starosne strukture ucesnika i njihovih godina u momentu
Olimpijskih igara.
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