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Sazetak: Istrazivanjem su bili obuhvaceni atleticari i
atleticarke sa podru¢ja Beograda, uzrasta 18-19 godina
(x6meseci). Svih 32 ispitanika su aktivni atletiCati i bile
su zdrave osobe. Cilj rada bio je da se utvrde korelativ-
ni odnosi morfoloskih karakteristika i brzine tré¢anja na
100 1 400 metara kod oba pola. Primenom regresione
analize utvrdena je statisticki zna¢ajana povezanost si-
stema antropometrijskih varijabli sa kriterijskom vari-
jablom Tr¢anje 100 metara kod atleticara, gde se uoca-
va inajveci procenat zajednickog varijabiliteta od 72%.
Od svih antropometrijskih karakteristika, samo Telesna
visina pokazuje statisticki znacajanu povezanost sa kri-
terijskim varijablama kod atleticara. Sistem predikto-
ra nije dalje bio povezan sa kriterijem kod atleti¢arki.
Autori predlazu za dalja istrazivanja merenje frekvence
koraka, kao i tehnike tr¢anja u odredivanju prediktivne
vrednosti brzine tréanja, $to bi moglo dati vise infor-
macija.

Kljuéne refi: antropometrijska merenja, relacije, spor-
tisti, tr¢anje 100 1 400 metara.

Uvob

Tréanje na kratke deonice moze se podeliti na tri
ravnopravna dela. Prvi deo (prva treina staze) pripa-
da eksplozivnoj snazi nogu, drugi (druga tre¢ina staze)
maksimalnoj brzini, a treci (tre¢a tre¢ina) sposobnoscu
da se maksimalna brzina odrzi sa najmanjim padom.
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Abstract: The research included male and female ath-
letes from Belgrade, aged 18 and 19 (+6 months). All
of the 32 subjects were actively exercising athletics and
were in good health. The aim of the research was to es-
tablish the correlation between morphological character-
istics and running speed on 100 and 400 meters tracks
for both sexes. By regression analyses it was determined
that there is a statistically significant link between an-
thropometric variables and criterion variable in 100 me-
ters run in favor of the male athletes, but it is also where
the highest percentage of commonly shared variability
namely 72% was observed. Of all of the anthropometric
characteristics only Body height has been proved to be
statistically significantly linked to criterion variables in
favor of the male athletes. The predictor system was not
in no other way proved to be related to criterion in female
athletes. In order to attain additional information the au-
thors have suggested that further research into predictive
running value and speed should include pace frequency
measuring as well as considering running techniques.
Key words: anthropometric measuring, correlation,
sportsmen, 100 and 400 meters run.

INTRODUCTION

Short tracks run can be split into three equal phases.
The first phase (the first third of the track) of the track be-
longs to the explosive power of the legs, the second (the
second third of the track) to maximum speed and the third
(the last third) to the ability to retain maximum speed with
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Svaka od ovih navedenih vidova snage se moze poseb-
no povecavati ali i trenirati. Zbog toga treba istaci da se
povecavanjem bilo koje od njih moze ostvariti pobolj-
Sanjem ostalih, §to ukazuje na njihovu medusobnu ko-
relaciju. U svetskoj atletici danas, dominiraju atleti¢ati
izuzetne telesne grade sa izrazenom longitudinalnom
dimenzionalnos¢u skeleta (Lees i sar., 1994). Utvrdeni
su vrlo vazni faktori uspeha u atletici: veli¢ina tela i tip
telesne konstitucije. Morfoloske karakteristike sprintera
na 100, 200 i 400 metara, ogledaju se u izuzetno Siro-
kim ramenima, velikim obimom grudnog kosa, relativno
Sirokom karlicom, izuzetno snaznim i velikim obimima
miSica natkolenice, potkolenice, nadlaktice, podlaktice,
te izuzetno razvijenom muskulaturom citavog trupa sa
naglaskom na velike grupe miSica. Sprinteri su izuzetno
visoki, poseduju izuzetno malo potkoZznog masnog tkiva.
Ova pravila vaze i za Zzene (DeGrayu, Levine, & Carter,
1974). Ustanovljeno je da veci postotak masti negativ-
no uti¢e na atletske rezultate u tréanju (Wilmore, 1976;
prema Miilleru, & Hommelu, 1997). To je pogotovo
izrazeno u disciplinama u kojima telo napusta podlogu
(kod skokova), ili je u velikom ubrzanju iznad zemlje,
kao kod sprinta i tréanja preko prepona. Definisane su
kinematic¢ke i1 dinamiCke karakteristike hodanja, tr¢anja
i tréanja maksimalnom brzinom (na 100 i 200 metara),
uz poseban osvrt na relaciju maksimalne brzine tré¢anja
sa frekvencom i duzinom trkackog koraka, gde postoje
specifi¢ni odnosi sa telesnom visinom, masnim tkivom,
bezmasnom komponentom, masom ekstremiteta, obi-
mom donjih ekstremiteta (Paji¢, 1998). U rezultatima po-
vezanosti pokazatelja miSi¢ne sile i snage sa performan-
sama tr¢anja maksimalnom brzinom, uocena su izvesna
neslaganja, ali se izvodi generalni zaklju¢ak da je brzina
trcanja u pozitivnim korelacijama sa morfoloskim karak-
teristikama, a posebno sa telesnom visinom i telesnom
tezinom. Maksimalna brzina se izdvaja kao presudna za
uspeh u sprintu (Hraski i Mejovsek, 1999). Brzina tréa-
nja u velikoj meri zavisi od veli¢ine obima muskulature
nogu (Baker, Wilson, & Carlyon, 1994).

Cilj rada bio je da se utvrde korelativni odnosi mor-
foloskih karakteristika i brzine tr¢anja na 100 i 400 meta-
ra kod atleticara i atleti¢arki, uzrasta 18-19 godina.

METOD

Istrazivanje je sprovedeno na uzorku od 17 atleti-
Cara i 15 atleticarki, uzrasta 18-19 godina (x6meseci),
¢lanovima AK ,,Mladost” iz Beograda. Od morfoloskih
karakteristika za procenu longitudinalne dimenzionalno-
sti skeleta mereni su: telesna visina, duZina natkolenice i

the least decline. Each of the aforementioned types of
strength can be increased and trained individually. There-
fore, it should be emphasized that enhancing any of them
reflects on improvement of all which points to their mu-
tual bond. The world’s athletics today is dominated by ath-
letes of exceptional body built and remarkable longitudi-
nal skeleton dimension (Less, Graham—Smith, & Fowler,
1994). Very important factors for success in athletics have
been determined as: size of body and physical profile.
Morphological characteristics of sprinters running 100,
200 and 400 meters races can be illustrated as extremely
broad shoulders, large chest volume, relatively broad pel-
vis, exceptionally strong, large volume muscles of lower
leg, upper leg, upper and lower arm and remarkable mus-
culature of upper body, especially large muscles. The
sprinters are very tall, and have barely any subcutaneous
fat tissue. The same applies for women (DeGrayu, Levine,
& Carter, 1974). It had been established that higher per-
centage of fat negatively influences running results of the
athletes (Wilmore, 1976; to Miilleru, & Hommelu, 1997).
That is particularly true for athletic disciplines in which
the body is released of the ground (jump), or requires ve-
locity above the ground as in sprint or hurdle. The kine-
matics and dynamic characteristics of walking, running
and running at maximum speed (100 and 400 meters) have
been defined with special emphasis on the link between
running at maximum speed and pace frequency and length
where exist specific relation between body height, fat tis-
sue, fat free tissue, limb mass, lower limbs volume (Pa-
jic, 1998). The results regarding the connection between
muscle strength and performance at maximum speed have
shown some inconsistencies, still, the overall conclusion
is that running speed is positively related to morphologi-
cal characteristics, particularly so with body height and
weight. The emphases have been laid on maximum speed
as the key to success, especially for sprinters (Hraski, &
Mejovsek, 1999). The running speed largely depends on
leg’s muscle volume (Baker, Wilson, & Carlyon, 1994).

The aim of the research was to determine the corre-
lation between morphological characteristics and running
speed on 100 and 400 meters tracks for male and female
athletes aged 18 and 19 (+6 months).

METHOD

The research was conducted on a sample of 17
male athletes and 15 female athletes, aged 18 and 19 (£6
months), all of whom were members of Athletic Club
Miladost from Belgrade. The following morphological
characteristics were used to estimate the longitudinal
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duzina potkolenice; za procenu volumena i mase tela: te-
lesna tezina, obim natkolenice, obim potkolenice i obim
trbuha. Merenja su realizovana pomocu antropometra po
Martinu, medicinske decimalne vage i centimetarske tra-
ke po standardnima IBP-a (Internacionalnog Bioloskog
Programa).

Brzine tr¢anja na 100 1 400 m iz niskog starta mere-
ne su uz pomoc stoperice Polar 170 i prema standardnom
postupku.

Obrada podataka podrazumevala je izracunava-
nje deskriptivnih statistika varijabli: aritmeticka sredina
(AS), standardna devijacija (S), minimalne (MIN) i mak-
simalne (MAX) vrednosti rezultata merenja. Za utvrdi-
vanje povezanosti prediktoriskih (morfoloske karakteri-
stike) varijabli sa brzinom tréanja (kriteriji) koristio se
set multiplih regresionih analiza.

REZULTATI
U Tabeli 1 prikazani se deskriptivni statistici antropo-
metrijskih i motorickih varijabli za atleticare i atleti¢arke.

Tabela 1. Osnovni deskriptivni statistici

skeletal dimension: body weight, upper and lower leg
volume; body volume and mass: body weight, upper and
lower leg volume and volume of abdomen. The measu-
ring was conducted by anthropometry by Martin, medi-
cal decimal scale and centimeter tape measure standard
for the IBP (International Biological Program).

The running speed on 100 and 400 meters tracks
was recorded by stop-watch Polar 170 and in accordance
with standard procedure.

The data processing included calculating descripti-
ve statistics for variables: arithmetic mean (AS, standard
deviation (S), minimum (MIN) and maximum (MAX)
values of the results. A set of multiple regression analyses
was used to determine possible correlation between pre-
dictor variables (morphological characteristics) and
running speed (criterion).

RESuLTS
Table 1 shows descriptive statistics of anthropome-
tric measures for male and female athletes.

Table 1. Basic Descriptive Statistic

Varijabla/ Variable Grupa AS S Min Max

Male 1852,20 42,53 1761 1912
Body Height (cm.)

Female 1770,75 28,58 1711 1810

Male 722,30 80,27 502 852
Body weight (kg.)

Female 626,50 54,11 507 695

Male 598,65 8,05 588 612
Upper leg volume (cm.)

Female 569,50 8,70 552 587

Male 389,05 317 385 395
Lower leg volume (cm.)

Female 360,65 8,37 333 375

Male 640,55 16,73 612 677
Upper leg length (cm.)

Female 610,90 12,87 588 642

Male 426,70 15,19 399 458
Lower leg length (cm.)

Female 396,00 9,74 379 424

Male 737,85 37,40 655 796
Volume of abdomen (cm.)

Female 653,35 35,99 590 745

Male 12,87 0,37 10,49 14,81
100 m run (sec.)

Female 13,72 0,53 11,34 15,51

Male 54,51 1,83 52,21 58,11
400 m run (sec.)

Female 66,30 2,05 63,09 69,82

Legenda: AS — aritmeticka sredina; S — standardna devijaci-
ja; Min — minimalne vrednosti rezultata; Max — maksimalne
vrednosti rezultata.

Key: AS — arithmetic mean; S — standard deviation; MIN —
minimum recorded result; MAX — maximum recorded result.
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Posmatrajuéi rezultate iz tabele 2, zakljucujemo da
su atletic¢ati prosecno vislji (1852,20 mm prema 1770,75
mm) i tezi (72,23 kg prema 62,65 kg) u odnosu na atle-
ticarke istog kluba. Subuzorak atleticara je posedovao
vece prosecne vrednosti obima natkolenice, potkoleni-
ce, duzine natkolenice i potkolenice i ve¢i obim trbuha.
U motorickim varijablama za procenu brzine trcanja,
atleticari su ostvarili prosecno bolje rezultate. Uzorak je
izuzetno homogen kako u pogledu antropometrijskih di-
menzija tako i u pogledu motorickih sposobnosti brzine
tr¢anja na 100 i 400 metara. Ovakvi rezultati se mogu
pripisati uticajima selekcije u atletksom klubu i visego-
diSnjem trenaznom procesu.

U tabelama 2, 3, 4 1 5 prikazani su rezultati regre-
sionih analiza svake kriterijske varijable u sistemu pre-
diktorskih varijabli, posebno za atleticare i atleticarke, u
vidu numerickih informacija.

Tabela 2. REGRESIONA ANALIZA Tr¢anja 100 m za atle-

By examination of the results from Table 2, conclu-
sion was reached that male athletes are in average taller
(1852.20 mm versus 1770.75 mm) and heavier (72.23 kg
versus 62.65 kg) than their female club colleagues. It was
found that in average male athletes have higher values of
upper leg volume, lower leg volume, length of upper and
lower leg and abdominal volume. On average better result
were achieved by male athletes in motor variables measu-
ring the running speed. The sample subjects have proved
to be exceptionally homogenous regarding anthropometric
dimensions as well as motor ability for fast running on 100
and 400 meters tracks. Such results could be credited to
the club selection influence and years of training process.

In tables 2, 3, 4 and 5 are shown results of regression
analyses in a form of numeric data for each criterion varia-
ble within the predictor system for both male and female
athletes.

Table 2. REGRESSION ANALYSES Male athletes 100 me-

tiCare ters running

Varijabla / Variable r p Moot Prat Beta pbete
Telesna visina / Body height 0,74 0,00 -0,66 0,01 0,78 0,01
Telesna tezina / Body weight -0,05 0,42 -0,43 0,13 -0,30 0,13
Obim natkolenice / Upper leg volume -0,52 0,01 -0,01 0,96 -0,01 0,96
Obim potkolenice / Lower leg volume -0,12 0,30 0,34 0,23 0,24 0,23
Duzina natkolenice / Upper leg length -0,32 0,09 0,16 0,59 0,13 0,59
Duzina potkolenice / Lower leg lenght -0,44 0,03 -0,47 0,09 -0,45 0,09
Obim trbuha / Volume of abdomen 0,01 0,50 0,47 0,09 0,36 0,09
R=0,85 R?=0,72 P=0,01 R=0,85 R?=0,72 P=0,01

Legenda: r - Pirsonov koeficijent korelacije; p - nivo znacajno-
stizar; L™ vrednost koeficijenta parcijalne korelacije; Beta
- regresijski koeficijent; pbete - nivo znacajnosti regresijskog

koeficijenta; P - znacajnost koeficijenta multiple korelacije; R?
- koeficijent determinacije; R - koeficijent multiple korelacije.
P nivo znacajnosti za koeficijent parcijalne korelacije.

Regresionom analizom kriterijuma kod atleticara,
utvdena je statisticki znacajana povezanost sistema pre-
diktorskih varijabli na Trcanje 100 metara, jer je znacaj-
nost koeficijenta multiple korelacije P=0,01 pri vrednosti
koeficijenta multiple korelacije R=0,85 Sto se objasnjava
sa 72% zajednickog varijabiliteta. Ovaj procenat je izu-
zetno visok $to govori u prilog ¢injenici da su navedene
antropometrijske dimenzije izuzetno odgovorne za ispo-
ljavanje brzine trénjanja. Preostali procenat se moze pri-
pisati nekim drugim ¢iniocima koji nisu deo ovog istra-
zivackog rada kao §to su to kognitivne sposobnosti i ko-

Key: r — Pirson’s correlation coefficient; p — level of sta-
tistical significance for 1; L value of partial correlation
coefficient; Beta — regression coefficient ; pbete — level of
significance of regression coefficient; P — significance of mul-
tiple coefficient correlation; R>— determination coefficient; R
- multiple correlation coefficient.

The statistically significant correlation between pre-
dictor variable the /00 meters run in male athletes was
established by the regression analyses of criterion, for
the significance of multiple correlation coefficient was
found to be P=0.01 when the multiple correlation coeffi-
cient value was R=0.85, which can be explained by 72%
of common variability. This is a very high percentage. It
speaks for the fact that the above mentioned anthropome-
tric dimensions are highly responsible for the exercised
running speed. The remaining percentage can be assi-
gned to other factors, such as cognitive abilities and cha-
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nativne karakteristike, duzina koraka, frekvencija koraka
te tehnika. Posmatrajuci varijable pojedinacno, uocava se
da samo longitudinalna dimenzionalnost skeleta u vidu
Telesne visine pokazuje statisticki znacajanu povezanost
sa kriterijam.

Na osnovu Pirsonovog koeficijenta korelacije, za-
kljuCuje se da su: Telesna visina, Obim natkolenice i
Duzina potkolenice, kao prediktori, statisticki znacajno
povezani sa kriterijem. Postoji negativna korelacija an-
tropometrijskih, prediktoriskih varijabli: Telesne visine,
Telesne teZine, Obima natkolenice, Obima potkolenice,
Duzine natkolenice 1 Duzine potkolenice sa kriterijem,
Sto daje za pravo da pretpostavimo da $to su atleti¢ari po-
sedovali vece opisane antropometrijske dimenzije, posti-
zali su 1 bolja vremena u tré¢anju na 100 metara iz niskog
starta. Ovo se objasnjava Cinjenicom da atleticar dobija
na svojoj brzini ako poseduje i odredenu tezinu (i tezinu
segmenta) koja mu pomaze da duze vreme zadrZi naj-
vecu postignutu brzinu i ostvarenu silu (F=m x a) u sve
tri etape deonice. Ako se uzme u obzir Cinjenica da je za
postizanje odredene sile (F), potrebno odredeno ubrzanje
(a) koje je direktno proporcionalnoj sprezi sa masom tela
koja dominira u drugoj etapi deonice (maksimalnoj brzi-
ni). To ide u prilog Cinjenici: §to je veci poprecni presek
miSica (obim miSi¢a), miSi¢ je sposobniji za postizanje
vece sile (snage) za dugotrajniji rad. Obim trbuha nije
bio statisticki zna¢ajno povezan sa kriterijumom.

Posmatrajuci vrednosti koeficijenta linearne korela-
cije 1 koeficijenta parcijalne korelacije, uo¢avamo da su
vrednosti negativne, ali logicki pozitivne sem kod varija-

Tabela 3. REGRESIONA ANALIZA Trc¢anja 100 metara za

racteristics, length of pace, its frequency and technique,
that are not a part of this research. By observing indivi-
dual variables it is indicative that only the Body height as
longitudinal skeletal dimension value has revealed stati-
stically significant correlation with criterion.

Based on Pirson’s correlation coefficient the
following can be assumed: Body height, Upper leg vo-
lume and Lower leg volume, in a role of predictors, are
statistically significantly correlated with criterions. There
is a negative correlation between anthropometric predictor
variables: Body height, Body weight, Upper leg volume,
Lower leg volume, Upper leg length and Lower leg length
with criterion all of which gives us the right to presume
that the higher anthropometric dimension equals better
time result in low-set 100 meters track run. This finding
is explained by the fact that if an athlete is heavier (with
heavier segments) he gains speed because it helps him re-
tain the achieved maximum speed and force (F=m x a) for
longer time during all three phases. If we take into con-
sideration that in order to achieve certain force (F) certa-
in velocity (a) is required, which is in a direct proportion
with the mass of the body that dominates the second phase
(maximum speed), it attests to the fact: higher the value of
muscle cross section (volume of the muscle), the muscle is
more capable of attaining greater force (strength) for lon-
ger function. No statistical significance was found betwe-
en the criterion and Volume of the abdomen.

The values of linear correlation coefficient and par-
tial correlation coefficient were observed to be negative,
however, logically positive, except in the variable Volume

Table 3. REGRESSION ANALYSES Female athletes 100

atletiCarke meters running

Varijabla / Variable r P Moot Ppart Beta pbete
Telesna visina / Body height -0,51 0,01 0,20 0,49 0,24 0,49
Telesna tezina / Body weight -0,67 0,00 -0,47 0,09 -0,58 0,09
Obim natkolenice / Upper leg volume -0,42 0,03 0,05 0,87 0,05 0,87
Obim potkolenice / Lower leg volume -0,31 0,09 -0,09 0,77 0,07 0,77
Duzina natkolenice / Upper leg length -0,35 0,07 -0,03 0,93 -0,02 0,93
Duzina potkolenice / Lower leg length -0,23 0,17 -0,19 0,53 -0,14 0,53
Obim trbuha / Volume of abdomen 0,33 0,08 0,08 0,78 0,09 0,78
R=0,72 R?=0,51 P=0,17 R=0,72 R?=0,51 P=0,17

Legenda: r - Pirsonov koeficijent korelacije; p - nivo zna-
cajnosti za 1; L™ vrednost koeficijenta parcijalne korela-
cije; Beta - regresijski koeficijent; pbete - nivo znacajnosti
regresijskog koeficijenta; P - znacajnost koeficijenta multiple
korelacije; R? - koeficijent determinacije; R - koeficijent mul-
tiple korelacije. Dot nivo znacajnosti za koeficijent parcijalne
korelacije.

Key: r — Pirson’s correlation coefficient; p — level of sta-
tistical significance for 1; L value of partial correlation
coefficient; Beta — regression coefficient ; pbete — level of
significance of regression coefficient; P — significance of mul-
tiple coefficient correlation; R>— determination coefficient; R
- multiple correlation coefficient.
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ble Obim trbuha. Statisticka znacajnost je konstatovana
u varijabli 7elesna visina. Na osnovu dobijenih rezultata
parcijalizacije moze se zakljuciti, da je vrednost koefi-
cijenta parcijalne korelacije opala u odnosu na Pirsonov
koeficijent korelacije, odnosno da ostale prediktorske
varijable umanjuju (negativno) deluju na vezu te dve va-
rijable. Kod ostalih varijabli se statisticki znacajna kore-
lacija ne uocava.

Regresionom analizom kriterija, kod atleti¢arki (ta-
bela 3), utvrdeno je da povezanost sistema prediktorskih
varijabli na Trcanje 100 metara nije bio statisticki zna-
Cajan, jer je znacajnost koeficijenta multiple korelacije
P=0,17 pri vrednosti koeficijenta multiple korelacija od
R=0,72 $to se objasnjava sa 51% zajednickog varijabili-
teta. Posmatrajuci varijable pojedinac¢no, uoc¢ava se da ni
jedna prediktorska varijabla ne pokazuje statisticki zna-
cajanu povezanost sa kriterijem. Na osnovu Pirsonovog
koeficijenta korelacije, mozemo zakljuciti da su sve an-
tropometrijske varijable u negativnoj korelaciji sa datim
kriterijem, ali su samo Telesna visina, Telesna tezina i
Obim natkolenice statisti¢ki zna¢ajno povezani sa Krite-
rijem. Sto su atletiGarke posedovale veée antropometrij-
ske mere, postizale su i bolja vremena u Trcanju na 100
metara. Ovo je 1 logi¢no ako se zna da je snaga miSica
direktno proporcionalna njegovom fizioloSkom poprec-
nom preseku, odnosno da §to je veca poluga za rad i ako
ta poluga ima dovoljnu snagu (veéa snaga odgovarajucih
misica na toj poluzi lakSe pokrece vece poluge u prosto-
ru), ona ¢e se lakSe kretati, pomerati u prostoru. Duze
noge (duze kosti natkolenice (femur) i potkolenice (ti-

Tabela 4. REGRESIONA ANALIZA Trcanja 400 metara za

of the abdomen. Statistical significance was established in
the variable Body height. Based on the results of partial
derivation it can be concluded that the partial correlation
coefficient value has dropped in relation to Pirson’s corre-
lation coefficient, that is, other predictor variables nega-
tively influence (weaken) the link of these two variables.
Such relation has not been noted in other variables.

No statistically significant correlation between the
predictor variable 100 meters run (Table 3) in female at-
hletes was established by the regression analyses of crite-
rion, for the significance of multiple correlation coeffici-
ent was found to be P=0.17 when the multiple correlation
coefficient value was R=0.72, which can be explained by
51% of common variability. Individual observation of the
variables indicated that none of the predictor variables de-
monstrated statistically significant link with the criterion.
Based on Pirson’s correlation coefficient it can be conclu-
ded that all of the anthropometric variables are negatively
correlated to the criterion except for the variables Body
height, Body weight and Upper leg volume which are sta-
tistically significantly correlated with the given criterion.
Higher the values of the anthropometric measures the fe-
male athletes gained better timings in /00 meters run. This
seams to be logical since it is known that the muscle force
is proportionally related to its cross section, to be preci-
se longer the working lever and greater the applied force
(greater the strength of the particular muscles on that /ever
it becomes easier to move bigger levers through the spa-
ce), therefore, easier movement, progress in space. Longer
legs (longer upper leg bones (femur) and lower leg bones

Table 4. REGRESSION ANALYSES Male athletes 400 me-

atleticare ters run

Varijabla / Variable r p Moot Ppart Beta pbete
Telesna visina / Body height -0,46 0,02 -0,54 0,05 -0,87 0,05
Telesna tezina / Body weight 0,17 0,24 0,05 0,86 -0,05 0,86
Obim natkolenice / Upper leg volume -0,14 0,29 0,37 0,19 0,52 0,19
Obim potkolenice / Lower leg volume -0,06 0,41 -0,04 0,88 -0,05 0,88
Duzina natkolenice / Upper leg length -0,06 0,41 0,05 0,86 0,07 0,86
Duzina potkolenice / Lower leg lenght -0,09 0,35 0,03 0,91 0,04 0,91
Obim trbuha / Volume of abdomen 0,01 0,48 -0,01 0,99 0,01 0,99
R=0,57 R>=0,33 P=0,58 R=0,57 R>=0,33 P=0,58

Legenda: r - Pirsonov koeficijent korelacije; p - nivo zna-
Cajnosti zat; r  — vrednost koeficijenta parcijalne korela-
cije; Beta - regresijski koeficijent; pbete - nivo znacajnosti
regresijskog koeficijenta; P - znacajnost koeficijenta multiple
korelacije; R? - koeficijent determinacije; R - koeficijent mul-
tiple korelacije. p  nivo znacajnosti za koeficijent parcijalne
korelacije.

Key: r — Pirson’s correlation coefficient; p — level of sta-
tistical significance for r; r - value of partial correlation
coefficient; Beta — regression coefficient ; pbete — level of
significance of regression coefficient; P — significance of mul-
tiple coefficient correlation; R?>— determination coefficient; R

- multiple correlation coefficient.
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bie i fibule)), opet uz dovoljnu snagu misi¢a nogu (obim
natkolenice i potkolenice) i miSi¢a trbuha omoguéava-
ju veée korake, a sa ve¢im koracima, odnosno manjim
brojem izvrSenih koraka, lakSe ¢e se ostvariti cilj i preci
odreden put (Bubanj, 1997).

Regresionom analizom kriterija kod atletiCara, utvr-
deno je da povezanost sistema prediktorskih varijabli nije
bila statisticki znacajana, jer je znaCajnost koeficijenta
multiple korelacije iznosila (P=0,58) $to se objasnjava
sa 33% zajednickog varijabiliteta. Posmatrajuci varijable
pojedinacno, uocavamo da 7elesna visina pokazuje stati-
sticki znacajan uticaj na kriterijsku varijablu, dok ostale
varijable to ne pokazuju. Na osnovu Pirsonovog koefici-
jenta korelacije, od svih posmatranih antropometrijskih
varijabli samo je prediktorska varijabla Telesna visina
bila statisticki znac¢ajno povezana sa kriterijumom. Ova
pojava se moze okarakterisati kao slucajna, jer ceo sistem
nije bio statisticki zna¢ajno povezan sa datim kriterijem.

Tabela 5. REGRESIONA ANALIZA Trc¢anja 400 m za atle-

((tibia and fibula)), aided by sufficient leg muscle strength
(upper and lower leg volume) and abdominal muscles ena-
ble the paces to be longer and fewer which facilitates ea-
sier achievement and passing the distance (Bubanj, 1997).
Based on the regression analyses of the criterion in
male athletes in regard to the link between the predictor
variables statistical significance is found to be of no par-
ticular substance since the multiple correlation coefficient
was P=0.58 which explains for 33% of common variability.
By observing individual variables it has been noticed that
the Body height exercised statistically significant influence
on criterion variable whilst other variables have shown no
such quality. Based on Pirson’s correlation coefficient it
can be concluded that out of all of the observed variables
only the Body height has been statistically significantly re-
lated to the criterion. This result could be attributed to an
utter chance since whole of the system has proved not to
be significantly related to the criterion in statistic terms.

Table 5. REGRESSION ANALYSES Female athletes 400

ticarke meters run

Varijabla / Variable r p oot Ppart Beta pbete
Telesna visina / Body height 0,07 0,38 0,01 0,98 0,01 0,98
Telesna tezina / Body weight -0,01 0,49 0,20 0,49 0,26 0,49
Obim natkolenice / Volume of upper leg -0,29 0,11 -0,36 0,21 -0,47 0,21
Obim potkolenice / Volume of lower leg 0,03 0,45 0,16 0,59 0,15 0,59
Duzina natkolenice / Length of upper leg 0,34 0,07 0,32 0,26 0,37 0,26
Duzina potkolenice / Length of lower leg -0,01 0,49 -0,11 0,71 -0,10 0,71
Obim trbuha / Volume of abdomen -0,26 0,14 -0,17 0,56 -0,22 0,56
R=0,57 R>=0,32 P=0,59 R=0,57 R?*=0,32 P=0,59

Legenda: r - Pirsonov koeficijent korelacije; p - nivo znacajno-
stizar; L vrednost koeficijenta parcijalne korelacije; Beta
- regresijski koeficijent; pbete - nivo znacajnosti regresijskog

koeficijenta; P - znacajnost koeficijenta multiple korelacije; R?
- koeficijent determinacije; R - koeficijent multiple korelacije.
P nivo znacajnosti za koeficijent parcijalne korelacije.

Regresionom analizom atleticarki, utvrdeno je da
sistem prediktorskih varijabli nije statisticki znacaja-
no povezan sa kriterijem, jer je znacajnost koeficijenta
multiple korelacije iznosila (P=0,59), Sto se objasnjava
sa svega 32% zajednickog varijabiliteta, dok se ostali
procenat moze pripisati nekim drugim karakteristikama
i sposobnostima koje nisu bile obuhvacéene primenjenim
sistemom prediktora. Posmatrajuci varijable pojedinac-
no, uo¢avamo da ni jedna prediktorska varijabla nije sta-
tisticki znacajno povezana sa datim kriterijem.

Key: r — Pirson’s correlation coefficient; p — level of sta-
tistical significance for ; L™ value of partial correlation
coefficient; Beta — regression coefficient ; pbete — level of
significance of regression coefficient; P — significance of mul-
tiple coefficient correlation; R?>— determination coefficient; R
- multiple correlation coefficient.

Based on the regression analyses in female athletes it
was established that predictor variables system has had no
statistically significant correlation with criterion since the
multiple correlation coefficient was P=0.59 which explains
for 32% of common variability. At the same time the rema-
ining percentage can be attained to some other characteri-
stics and abilities which were not incorporated in the appli-
ed predictor system. Upon the examination of individual
variables it has been noticed that none of the variables have
been statistically significantly related to the given criterion.
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Diskusua

Izvodenje i1 uspeh u atletskim disciplinama zavisi
od genetske predispozicije, ostvarenja trenaznih ciljeva
i zadataka, te uticaja faktora iz okoline, genetskih pre-
dispozicija. Istrazivanjem je utvrdeno da odredene antro-
pometrijske dimenzije, pre svega odgovorne za longitu-
dinalnost skeleta 7elesna visina ima statisticki znacajnu
povezanost na ispoljavanje brzine tréanja kod atletiCara
juniorskog uzrasta na 100 metara. Takode je utvrdeno da
su atleticari AK ,,Mladost* iz Beograda prose¢no visi,
tezi, poseduju vece obime natkolenice, potkolenice, duze
kosti natkolenice i potkolenice, imaju ve¢i obim trbuha
i postizu bolje rezultate u tréanju na 100 i 400 metara u
odnosu na atleticarke istog kluba. Ovaj rezultat je logi-
¢an ako se uzme u razmatranje ¢injenica, da se ispitanici
nalaze u dugogodis$njem trenaznom procesu i da je se-
lekcija jednim delom zavrSena, tako da su ostali skoro
najbolji, koji Zele da se aktivno bave ovim sportom i koji
postizu najbolje rezultate. Ako se pogledaju vrednosti
rezultata na svim atletskim takmicenjima, lako se moze
uociti da atletiCari postizu bolje rezultate i bolja vremena.
U dosadasnjim istrazivanjima Jerkana (2009), dokazano
seduju razvijeniju muskulaturu u odnosu na atleti¢arke,
Sto rezultira uo¢enim razlikama. Sagledavajuci i aspekte
svetskih rezultata na mitinzima i prvenstvima, kao i re-
zultate evropskih i svetskih rekorda, mozemo konstato-
vati da su i u naSem slucaju atleticari ostvarili ocekivano
bolje rezultate.

Od posmatranih povezanosti sistema prediktorskih
varijabli na kriterijske varijable za atletiCare, mozemo
objasniti zajednicki varijabilitet kriterija i prediktorskih
varijabli sa procentom koji se kre¢e u rasponu od 72%
kod tréanja na 100 metara do 33% zajednickog varijabi-
liteta kod tréanja na 400 metara. Kod atleticarki taj pro-
cenat je drugaciji: 51% kod tréanja 100 metara 1 32%
kod tréanja 400 metara. Regresionom analizom kriterija,
utvrdeno je, da je povezanost sistema prediktorskih va-
rijabli na Trcanje 100 metara statisticki znac¢ajno samo
kod atleticara, dok se kod ostalih sistema na isti kriterij
ne zapaza. Znacajnost sistema je statisticki znacajna jer
je za brzinu tréanja 100 m karakteristi¢na izrazita snaga
miSica, koja mora biti podrzana odredenom konstituci-
jom, odredenom visinom, tezinom, obimima ekstremite-
ta, miSica (posmatrajuéi svetske trkace i trkacice na 100
m, 200 m i 400 m zapazamo da su svi izuzetno krupno
gradeni sa maksimalno izrazenom muskulaturom, bez
potkozne masti, izrazite snage i obima muskulature, jer
snaga miSic¢a zavisi od njegovog fizioloskog poprecnog
preseka, odnosno, direktno je proporcionalna tom prese-

DiscussioN

The performance and the success in athletic disci-
plines depend on genetic disposition, completion of trai-
ning aims and tasks, and environmental factors influence.
The research has determined that some anthropometric
dimensions, firstly those pertaining to longitudinal skele-
ton dimension such as the Body height, are, in statistical
terms, significantly correlated with speed achieved by
junior athletes in 100 meters run. It was also establis-
hed that male athletes from AC Mladost from Belgrade
are taller, heavier, with larger volume of upper and lower
legs and abdomen, longer upper and lower leg bones and
achieve better results in 100 and 400 meters runs than
female athletes from the same club. If we take into con-
sideration that the subjects have participated in training
process for number of years and that the selection has
been partially completed leaving just about the best, tho-
se who have chosen to actively perform and have been
achieving the best results, this is a logical result. If all
of the results are viewed together it is easy to note that
male athletes accomplish better results and better time.
Previous researches by Jerkan (2009) have proved that
heavier and more muscular physique of the male athletes,
compared to female, reflects in the noted result differen-
ce. Examination of world wide results accomplished in
athletic events, world and European best recorded timin-
gs, we can verify that male athletes who have played part
in our research have accomplished anticipated results.

Out of the considered correlations of the predic-
tor and the criterion variables in male athletes we can
explain the common variability of the criterion and
predictor variables by means of percentage that ranges
between 72% of common variability in 100 meters run
and 33% in 400 meters run. In female athletes that per-
centage is different: 51% in 100 meters run and 32% in
400% meters run. By regression analyses of the criterion
it was established that the correlation of predictor varia-
bles system in 100 meters run is statistically significant
only in male athletes and it has not been noticed that the
other systems have had influence on the criterion. The
significance of the system is statistically significant since
strength of muscles is a characteristic of running speed
in 100 meters run but it must be supported by particu-
lar physique, height, weight, volume of legs and muscles
(upon examination of world’s both male and female 100,
200 and 400 meters runners we have noticed that all of
them are of extremely heavy physique, of pronounced
musculature, with no subcutaneous fat tissue), because
the muscle strength depends on its physiological cross
section, that is, it is in proportional relation with it. In our
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ku). U nasem slucaju statistiCka znacajnost je izrazena
samo u trcanju na 100 metara kod atleticara.
Posmatrajuci varijable pojedinacno, zakljucuje se da
samo varijabla za procenu longitudinalne dimenzional-
nosti skeleta 7elesna visina pokazuje statisticki znacajan
uticaj na kriterijsku varijablu 7r¢anje 100 metara kod atle-
ticara i 400 metara kod atleticarki, dok ostale varijable ne
pokazuju statisticki znacajnu povezanost na date kriterije
kod oba subuzorka. Ovo se moze objasniti ¢injenicom,
da Sto je atleticar visi, ima duze ekstremitete, duze kosti
potkolenice, natkolenice (jer smo ve¢ zakljucili da je du-
zina tih kostiju, pogotovo kostiju potkolenice, kao i obima
natkolenice, koje su u matematicki negativnoj, ali logicki
pozitivnoj statisticki znacajnoj korelaciji sa brzinom trca-
nja na 100 1 400 m kod atleti¢ara), omogucéava ostvarenje
vecih koraka, ¢ime se smanjuje broj frekvence koraka na
istoj duzini puta. Sto su te duge poluge podrzane odgo-
varaju¢om, kvalitetno izgradenom muskulaturom misica
nogu pre svega, §to se moze pretpostaviti iz vrednosti obi-
ma misica, posti¢i ¢e se sigurno i dobri rezultati u brzini tr-
Canja. Jo$ jedno logi¢no obrazlozenje ove konstatacije lezi
u objasnjenju sa aspekta biomehanike: periferna brzina na
krajevima dugackih poluga, proporcionalna je duZzini tih
poluga, kod konstantne ugaone brzine koja se ostvaruje
prilikom ostvarivanja odgovarajuce brzine tr¢anja koja se
moze zadrzati relativno dugo i odgovarajuce koli¢ine mase
misic¢a. Ovoj ¢injenici idu u prilog i konstatacije da je veci-
na antropometrijskih dimenzija u matematicki negativnoj,
ali logicki pozitivnoj korelaciji sa tr¢anjem na 100 i 400
metara kod atletiCara i atletiCarki. Ovo ukazuje na Cinje-
nicu da $to su im vrednosti antropometrijskih dimenzija
bile vece - izraZenije, rezultati u tr¢anju su bili bolji. To
vazi za oba subuzorka sportista, a pre svega se odnosi na
Obim natkolenice i Telesnu visinu. Rezultati istrazivanja
podrzavaju Cinjenice izrazite morfoloske grade danasnjih
sprintera u atletici i potktepljuju nalaze Jovovi¢a (2013),
koji ukazuje da je krivulja brzine na kratke deonice tr¢a-
nja direktno zavisna od motorickih sposobnosti, tehnicke
umesnosti, morfoloskih karakteristika i stanja specijalne
pripremljenosti sprintera. Takode ovaj rad potvrduje deo
istrazivanja koji se odnosi na maksimalnu brzina tré¢anja
na kratke deonice koja prema Cohu, Bragi¢u i Smajloviéu
(2009) zavisi od razli¢itih faktora koji su povezani sa mor-
foloskim i fizioloskim karakteristikama sprintera.

ZAKLIUCAK

Generalno se moze ista¢i da se za postizanje odli¢-
nih rezultata u sprinterskim disciplinama u atletici, mo-
raju posedovati i odredene antropometrijske dimenzije

study we have found statistical significance to be consi-
derable only in male athletes in 100 meters run.

Upon individual examination of the variables the
conclusion has been reached that the only variable for
assessment of longitudinal skeletal dimension, the Body
height, has shown the statistically significant influence
on the criterion variable in the /00 meters run in male
athletes and the 400 meters run in female athletes. This
can be explained in a way as taller the athlete longer the
extremities, longer the upper and lower leg bones (since
the conclusion is that length of bones, particularly lower
leg bones, as well as the volume of the upper bone, which
are mathematically negatively correlated but in a statisti-
cally significant positive logical correlation with running
speed in 100 and 400 meters runs), enables longer pace,
therefore, reducing their frequency. If these long levers
have quality support, worthy leg muscles, the good
running results are to be expected. Yet another explana-
tion is due and in its essence pertains to biomechanics:
periphery speed at the ends of a long lever is proportional
to the length of the lever, at the constant diagonal speed
achieved with proper running speed that can be mainta-
ined for relatively longer period and proper volume of
muscle mass. This fact is supported by the fact that ma-
jority of anthropometric dimensions is in mathematically
negative, but logically positive, correlation with speed of
running in male and female athletes in 100 and 400 me-
ters runs. This testifies to the fact that as higher the values
of the anthropometric dimensions better the running re-
sults. In case of both subsamples it has been proved and,
at first instance, applies to the Upper leg volume and the
Body height.

The research results have confirmed that contem-
porary athletes, namely sprinters, have extraordinarily
morphological build and support the findings by Jovovi¢
(2013) which point that the short track running pace is
directly dependant on motor capabilities, technical skill,
morphological characteristics and sprinter’s readiness.
Also, the findings by Coh, Bra¢i¢, & Smajlovié (2009)
who claimed that short distance maximum speed depen-
ds on various factors which are related to morphological
and physiological characteristics of sprinters have been
verified.

ConcLusioN

In general it can be argued that to achieve excellent
results in sprint races the athletes must possess certain
anthropometric dimensions which, in order to reach the
maximum of functional potential, ought to be accompa-
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koje moraju biti na pravi nacin pracenje i transformisane
trenaznim sadrzajima u maskimalne moguce iskoristive
potencijale, radi postizanje vrhunskih rezultata. Sve ovo
se postize jedino pravilnom selekcijom dece. Za dalja
istrazivanja predlaze se odredivanja frekvence koraka,
kao 1 tehnike tréanja u odredivanju prediktivnosti brzine
trcanja mladih atleticara i atleticarski, posto se njihova
tehnika nije u potpunosti izgradila.
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