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OU3NYIKA CITPEMHOCT JEIIE Y3PACTA 10 TOOVHA:
OOJHOC NSMEBY AHTPOIIOMETPUJCKUX MEPA
MOTOPNYKINX CIIOCOBHOCTMU

Oparan Bpankosuh', Bragau Ilenemuur', ®unun Kojuh', Bragumup )Kusanosuh',
Cangpa Munanosuh?

'®axynreT 3a 06paszoBatbe yInTeba U BaClIUTada, YHUBep3uteT y Beorpany, Cpouja
*Qakynrer 32 06pasoBame, Yausepsurer y Kparyjesuy, Cpouja

Caxkerak

LIn/b OBOT MCTpaXKMBakba 6110 je TeMe/bHO MCIIUTATI Bede M3MeDy aHTpOIIoMeTpIjCKIX KapaKTepUCTUKA M MOTOPUYKIX CIOCOOHOCTH KOJ
nmere Maber IIKOJICKOT y3pacTa. Y30pak je obyxaryo 285 yuennka (140 meyaka u 145 meBojuniia, yspacta 10 roguHa). Pasnuke nsmehy
II0JI0BA Y aHTPOIIOMETPUjCKIM ¥ MOTOPUYKIM Bapujabnama onpeheHe cy He3aBUCHUM T-TeCTOM, 0K je BUIIECTPyKa JIMHeapHa perpecuja
kopumrheHa Kako Oy ce MCINMTAO YTUIj aHTPOIOMETPUjCKMX KapaKTepUCTHKA HAa Pe3yaTaTe TeCTOBA MOTOPMYKUX CIIOCOOHOCTH.
JleBojunie cy 6ue 3HavajHO BuIIe, ca Behom cemehoM BMCMHOM, Iy>KMM HOTaMma M pyKaMa, Kao M IIMPUM KyKoBMMa. [leBojuniie cy
uMare Behe BpeTHOCTH TellecHe Mace ¥ le6/bIHEe KOKHMX Habopa, Kao 1 60/be pesy/raTe Ha TECTOBMMA (QIeKCHOMTHOCTY, ¥ nHopehemwy
ca revanyma (t=1,384-3,290, p<0,05). HacympoT ToMe, fedany cy mokasanu 60/pe pesyaTaTe Ha TECTOBMMA 3a IPOLIEHY KOOpAMHALINjE,
6p3uHe, aepoOHe U3APK/BMBOCTY U cHare. OCuM Bapujab/u 3a MpolieHy cerMeHTapHe Op3ViHe ¥ GpIeKCUOMTHOCTH, CBY MOTOPMYKI TECTOBM
HIOKa3aJIy Cy MaJie IO BeMKe KOpe/aliyje ca aHTPOIIOMEeTPUjCKIM Mepama. e6/biHa KOKHUX Habopa, MHJEKC Te/leCHe Mace, 06MM pyKe,
3ajeJTHO ca I>KMHOM HOTY ¥ IMjaMeTPpOM 3r7106a, 06jacHum ¢y 44% Bapujaluje eKCIUIO3MBHE CHare, JIOK je 32% aepoOHe U3[Ip>KIbUBOCTI
06jalimbeHo 06MMOM HOTY, MHIEKCOM TelleCHe Mace ¥ Ie6/bMHOM KOXXHUX Habopa. OBM pesynTaTy yKasyjy fia aHTPOIIOMETPHjCKe Mepe
MMajy 3Ha4ajaH yTHI[aj Ha HEKOIMKO MOTOPMYKUX CIIOCOOHOCTH, MTOCEOHO €KCIIO3VBHY CHAry ¥ aepOOHY U3APXKIBMBOCT, IOK Ce y/Iora
aHTpOIOMeTpyje Ha QIeKCHOMIHOCT, CerMeHTapHy OP3MHY U KOOPAMHALIU]Y YMHU 3aHeMap/bUBOM.

Kmyune peun: AEPOBHA M3JIPK/bMIBOCT / BP3VIHA / CHATA / UHOEKC TEJIECHE MACE / KOXKHM HABOPU

YBOJI

Kperame mnpencraBpa jefHy Of OCHOBHMX JbY[-
CKMX TOTpeba Koja oppxasa >xmBoT (Abernethy,
Kippers, & Hanrahan, 2013). ®usnyka akTUMBHOCT
je OCHOBa, He CaMO 3a 3[]paB }M KBaJIMTETaH HA4MH
mpoBobema cmobomHOr BpeMeHa, Beh u 3a 6uonor-
Ky L[eJTOBUTOCT MOJIepHOT 4oBeKa. Pusmyuka akTus-
HOCT MMa II0O3UTMBAH YTUIAj Ha OIIITE 3/[PaBCTBEHO
cTame, yKbydyjyhu um ¢usmuko u MeHTanHO Ona-
rocrame (Pelemi$ et al., 2015). buno koja ¢usnu-
Ka aKTMBHOCT JIeTEPMMHUINE Ce MOTOPUYKMUM (Mn
(U3NYKIM) CIOCOOHOCTMMA ¥ YOIIITE, MOTOPUYKE
CIIOCOOHOCTM MOTry 6WUTH [eMHUCaHe Kao TeHeT-
CKM JleTepMMHIICaHe KapaKTepUCTHKe Koje YTUUy Ha
nepopmance n3Boherwa MOKpeTa, U MPETEKHO Ce

OJJHOCE Ha AVMEH3Mje, Kao IITO Cy: KOOpAMHaLNja,
(brnekcnOMITHOCT, Op3UHa M PasIMYNUTY IIOKa3aTe/by
cHare 1 aepo6He m3gpxxpruBocty (Bala & Popovic,
2007). Taxobe, ¢pusnuka cripema, HOpes IOMEHYTUX
MOTOPUYKIUX CIIOCOOHOCTH, YK/by4dyje ¥ MOPQOIIOLI-
Ke KapaKTepUCTMKe (aHTPOIIOMETpHUjcKe Mepe U Te-
necHy kommnosunyjy) (mpema Medicine, A. C. O. S,
2013). Kop mere, ¢pusmuka CipeMHOCT MpPEACTaB/ba
jelaH off HajBaXKHMjUX 3[paBCTBEHMUX IIOKas3aTe/ba U
Tpebao 6u je cMaTpaTy BOXXHMUM 4MHuoLeM Oynyher
KBaJIUTeTa >KMBOTA 1 ydemha y cropry (Battista et
al., 2021). Kao TakaB, MOHUTOPUHT GU3NYKe CIIPeM-
HOCTH je M3Y3eTHO BakKaH y (PM3NYKOM BacCIUTAmbY,
jep obesbebyje HeonxopHe MHPOpPMaLMje O OMIITEM
3[paBCTBEHOM CTamby Jielie.

Kopecnonpenuyja ca ayropunma: JIparan bpaukosuh, E-mail: dragan.brankovic@uf.bg.ac.rs 17
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Mebycobna mnosesanoct usmehy mopdomonkix
(dakTopa 1 (u3MUKe CIPEMHOCTH KOf fielle je Jio-
6po noxymeHToBaHa. Mehy MHOrMM Mopdonomknm
¢dakropuma, Mepemwa agunosurtera (BMI - mupekc
TellecHe Mace, fieO/puMHa Habopa KOXKe, IMpOIjeHAT
MaCT! M TejlleCHa Maca) II0Kas3ajaa Cy ce Kao HajBa-
xuujn npepukropu OC xop peue (Pillsbury, Oria,
& Pate, 2013). KonkperHo, BMI ce nokasao na Hera-
TMBHO yTU4e Ha MOTOPUYKe CIIOCOOHOCTU KOf Jelie
U agosieclieHara, ca KO(I)MqueHTOM Kopenanuje Koju
Bapupa off Majior 1o ymepesor (Pelemis et al., 2019;
Fiori et al., 2020). Beha moBesanoct npumehena je xop,
Mepema TeJIeCHOT cacTaBa, Ifie feb/buHa Habopa Koxe
u/mnm macHoha Mory ob6jacHutu ckopo 70% Bapuja-
Iuje y cHasy, Op3MHU M aepoOHOj M3AP>K/BUBOCTI
(Franca et al., 2022). Takobe, mo3uTUBHA TIOBE3aHOCT
je mponabena mameby Bucuue Tema, 6esmacHe mace
tena (FFM) u pasnmmuuTux TectoBa 3a IPOLEHY Op-
3uHe, anconmyTHe n ekcro3yuBHe cHare (Katsikadelis
& Doki¢, 2020; Ledo et al., 2022; Avcin et al., 2023).
3anpaBo, caMo GIeKCMOMITHOCT U PaBHOTEXXA U3ITIe-
fia fa HUCy ,norohenu Mmopdonomkum pakTopuma
(D’Hondt, Deforche, De Bourdeaudhuij, & Lenoir,
2009; Katsikadelis & Doki¢, 2020).

Maxo je Besa usmely nomenytux Mopdomomxmnx
Mepema 1 pu3nIKe CIIPeMHOCTH KOf Jielie To0po J10-
KyMEHTOBAHa, II0OCTOj} MajIo HOfjaTaka O MepemuMa
AQHTPOIIOMETPUjCKUX TeTeCHNX CerMeHaTa, Kao IITO
Cy Mepema Iy>)KuHe Tefa (Ly>knHa Hory, cefieha Bucu-
Ha UTJ.) ¥ Mepema obuma u fiujamerapa Tena (06uM
HOTY, [ijaMeTap WIAHKA, CTOIAJIa, KOJeHa, IIlaKe U
ip.). OBo je monpuanyHo usHeHahyjyhe, ako ce yame
y 003up fia oBa Mepema (IIoceOHO OHa Koja yTUYy
Ha OMOMEXaHUKY Kap/JIM4HOI II0jaca M WHEpIMOHa
CBOjCTBa NMOTKOJIEHNMIIe) 3Ha4ajHO onpelyyjy kapakre-
puctuke xona (Sentija, Rakovac, & Babi¢, 2012). ITITa-
BUIIIE, Mepe JY)XIHe, IPeYyHNKa 1 001Ma MOTy OUTH
BeoMa BakHe 3a mepdopmance cHare (Jari¢, 2002).
Crora je 111/b OBOT CTPaXKMBamba 6110 [ja ce TeMe/bHO
uctpaxn Besa usmehy O®C (xoopauHaumje, drexcn-
OMMHOCTY, aepoOHe UBIPXK/BUMBOCTY ¥ Pa3INIUTUX
THUIIOBA CHAre) ¥ aHTPOIIOMETPUjCKMX KapaKTepPUCTH-
Ka (yxpyuyjyhu Mepema ay>xuHe, o0uma, anajMeTapa
" eObIHe KOXKHUX Habopa) Kop fielie Mtaber mkos-
ckor y3pacra (10 roguua). OBaj cienuduyan y3pact
UCNIUTAaHMKA je omabpan 36or Tora mrto ce mabu
IIKOJICKY Y3pacT CMaTpa “37IaTHUM IIepUOAOM 3a (u-
3nuke criocobnoctn” (Kureli¢ et al., 1975); 1j. oBaj me-
PMOZ je OKapaKTepucaH Op3uM pasBojeM CKOPO CBUX
KOMIIOHEHT! (pU3MYKe CIIPEMHOCTH.
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METO] PATIA

Y3opak je obyxsaruo 285 yuenuka (140 feyaxa u
145 peBojuna, yspacra 10,44 + 0,33 rogune). Bemu-
4J{Ha OBOT y30pKa je 61/1a 06pasioxeHa MPeTXOLHIM
aHanmmsaMa cHare, kopucrehu G-power codtBep ca
IBbHOM BpenHourhy kopenanuje (r) ox 0,3, anda an-
Boa of 0,05 u cuare (1-88) ox 0,80 (Eng, 2003). CBu
ydecHuIy cy 6um 3ppasu, 6e3 mcropuje muih-
HO-CKeJIeTHUX MOBpefja WINM KapAMOBACKYIapHUX
3IpaBCcTBeHNUX npobiema. Takobe, yaecHuM 1 HUXO-
BU POAVITE/bY Cy 611 MHPOPMIUCAHY O €KCIIepYMEH-
TAJIHMM IIpOIlefypaMa ¥ HMOTEeHIMjaTHUM PU3UIMIMa
¥ TIOTIIMCA/IN Cy IMCaHy MHPOPMUCAHY CAIIaCHOCT
npe yuemha y ucrpaxusamy. VIcTpaxxusame je ofo-
OpeHO off cTpaHe VIHCTUTYLMOHA/IHE eTUYKe KOMMI-
Clje ¥ CIIPOBENEHO Y CKIafy ¢ XeJICHMHIIKOM JieK/Ia-
pauujom.

ExcniepumeHTamHM IPOTOKOJI Ceé CacTojao of fgBe
cecmje 1abOPaTOPUjCKOT TeCTUPAba; Y IIPBOj CECUH je
IpOLieheH aHTPOIIOMETPUJCKI CTATYC, [IOK je V Apy-
roj cecuju IpoliereHa ¢usnyka crupeMHocT. CBaka
cecumja je M3BpIIEHA y jyTapmuM yacoBuma (8-11 va-
COBa), IPY KOHCTAHTHO] TEMIIEPATYPHU Y IIPOCTOPUjU
ox 20-25°. CBU MCHUTAaHUIM Cy OMIM YHO3HATH ca
MOTOPMYKIM TeCTOBMMA NIPUINKOM fiBa Bubarba Koja
Cy IpeTXOAnIa MPUKYI/bakby IOJaTaKa 1 CaBeTOBa-
HI CY fia n36eraBajy GU3MUIKy aKTUBHOCT 1 Y3UMatbe
YBpCTe XpaHe [iBa caTa IIpe TeCTUpamba.

AHTpONIOMETPHUjCKa IPOLeHa YK/bY4IIIa je Y3/yK-
He - MHeapHe, KPY)XHe ¥ MONpevHe JUMeH3lje, Kao
U feOBUMHY KOKHUX Habopa, IpeMa Ipernopykama
Becrata (Westat, 1988). /InHeapHe IpOMeH/bUBE CY
MepeHe MOMOhy NpeHOCHBOr aHTporomerpa Map-
tuH (Siber-Hegner, IlIBajijapcka), ca taynomhy on
0,1 cm, a obyxBarazne Cy: TelleCHy BUCKHY, cemiehy
BUCHHY (pacTojame m3mely moBpinHe 3a cefeme u
BpXa I7IaBe), MY>KMHY HOTy (pacTojame Of BEITUKOT
TpoxaHTepa OyTHe KOCTY JJOMMHAHTHe HOTe JI0 IOfi-
jore.) U NYXXUHY PyKy (pactojame usmely akpomu-
OHa JIoNaTHIle ¥ cpefmer npcra). Liupkynapae Mepe,
MepeHe Cy IToMohy HepacTer/byiBe MepHe Tpake Xap-
nenpen (Holstein Ltd.), ca taunomwhy og 0,1 cm, n
obyxBarasie Cy 0O6MM HaJIaKTHIle ¥ HATKOJIEHMIE.
3a IpoIleHy TpaHCBep3aJTHUX Mepa (IIMpUHa KYKOBa,
pameHa, 3r7106a kopuinhen je nedamomerap (GPM
Instruments, IIBajuapcka), ca tagnouhy ox 0,1 cm.
He6/puna xoxxuor Habopa (KH) 6uienca, Tpuiernca,
HozIoNaTyHe 06/mactu u Habopa Koxe aboMeHa je
yrBpheHa kxopuurhemem XapreHIEHOBOr Kamuiepa
3a Mepeme fmeOpuHe KokHOr Habopa (Harpenden,
West Sussex, Bennka bpuranuja) npema npouenypa-
Ma omnycaHuM of, ctpaHe Ecrona u Pajnuja (Eston &
Reilly, 2001). YkpaTko, ucnuranuuy cy 6um y BepTu-
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KaJTHOM II0JIOXKAjy ca omyInTeHnM pykama. 3a KH 6u-
Ilerica 1 TPUIleNca, O3HaYeHa Tadka je Owia jmounpa-
Ha y Me3obpaxumjaiHoj peruju, gox je 3a KH cromaka
Tayka 6mta morupana 5 cm nsHay nynka. 3a KH moz-
nomaTyHe 00/IaCTY, O3HAYEHA TaykKa je Owmia Jou-
paHa UCIIOf /IeBoT yr7a nonarutie. CBa Mepema KH cy
U3BpIIEHA Ha JIeBOj cTpaHM Tera. IloyeTHa 1 Kpajma
Mepema peannsoBanu cy nmpodecopu GuMIKOr Bac-
INTamba ca UCKYCTBOM Y Pajy, y jyTapmbyUM 4acoBUMa
(8-10 yacoBa) mpy KOHCTAHTHO] TeMIIEPaTypH y COOM
(20-25°C).

Barepuja TectoBa je obyxBaTama YKYIIHO OcCaM
TeCTOBA M OPraHM30BaHa je IpeMa CTaHAapAM30Ba-
HoM mpoTokony (Bala & Popovic, 2007): 3a mpoueny
cerMeHTapHe Op3uHe — TammHr pykoM (freq); 3a mpo-
1eHy QIeKCHOVMTHOCTI Te/la — IPeTK/IOH y ceny (cm);
3a IPOLIeHy eKCIUIO3MBHE CHAre - CKOK y/ja/b U3 MeCTa
(cm); 3a IpoLeHY KOOpAVHALMje Tela — Offoujarbe I01-
Te of 3uza (freq); 3a mpoleHy U3AP>K/BUBOCTY Y CHAa3K
— u3fIpXKaj y 3ruby (s); 3a MpOLieHy CHare TOPHET fiea
Tejla — IoAM3ame Tpya 3a 30 cekynpu (freq); 3a mpo-
1eHy 6p3uHe — 4yHacTO Tpyame 10x5 M. (s); 3a mpole-
HY aepoOHe M3AP>K/BMBOCTY — IIAT/I paH TecT (s). Cpa
TecTypama 00aBIIN Cy HACTABHUIIM (M3MIKOT BaCIIN-
tamwa. [Toce6HO je mocBeheHa makba MPaBUIHOM 13-
Bobemy 3a/jaTaka TOKOM LIeJIOT TeCTHpParba.

[IMannpo-Bunkcos Tect je xopuinheH 3a TecTu-
pame HOpManHoOCTH gucTpubyiyje. Cepuja He3aBU-
CHUX T-TecToBa KopuinheHa je kako 6u ce yTBpauie
pasimuke n3Meby monoBa y TecTpaHuM Bapujabma-
Ma. IInpconoB koduiyjeHT Kopenmanuje kopuirhexn
je Kako 6u ce mcmmrana Be3a maMmehy MOTOPMUKMX
U aHTPOIOMETPUjcKMX Bapujabmu. KsamuratusHa
TyMademwa I KopuuujeHara gepyuHuUCaHA Cy Ha Cle-
nehu maunn 0,00-0,09 3aHeMapsbuBa; 0,10-0,29 mana;
0,30-0,49 ymepena; 0,50-0,69 Benuka; 0,70-0,89 Bpno
Bemnka; 0,90-0,99 ckopo caspuena; 1,00 mormyHo
casputena, (Hopkins, Marshall, Batterham, & Hanin,
2009) (0,00-0,09 s3anemapmuBa; 0,10-0,29 Mmaa;

0,30-0,49 ymepena; 0,50-0,69 Benuka; 0,70-0,89 Bpo
Bemuka; 0,90-0,99 ckopo caspuena; 1,00 moTnyHO
caBpieHa). [laspe, KopuimjeHTH KOpenaiyje AUpeKT-
HO cy ynopehuBanm ca BUXOBMM MHTepBalIMMa I0-
Bepema off 95%. BuiiecTpyka perpecuja npuMemeHa
je Kako 6u ce MueHTUPNUKOBAO HajOOBU MOJET, cac-
TaBJ/bEH Off AHTPOIIOMETPUjCKMX Bapujabnu, 3a Ipen-
Bubame pesynTara cBaKOr MOTOpPMYKOr TecTa. Ilpe
aHa/mu3e perpecuje, MYITMKONIMHEAPHOCT je MCIU-
TaHa KopuiheweM (aKTOpCKe aHaaM3e BapujaHCe
(DPAB), u cBaka Bapujabna koja je umana ®AB op 10
wi Behu, nckpydeHa je m3 mopena. CraTucTmdka
aHajM3a je cIpoBefeHa KopuurhemeM cO(TBepCKOr
nakera IBM SPSS Statistics (Bepsuja 21, SPSS Inc.,
Cikago, IL, SAD). CBu mopamy Cy IpefCTaB/beHN
CpefmOoM BpenHomhy 1 CTaHAAPTHOM [ieBMjallujoM,
a Kao CTaTUCTMYKM 3Ha4ajHa leTepMIMHAHTA y3€Ta je
BpepHocT p < 0,05.

PE3YIITATU

ITonHe pa3nuke y TecTupaHnuM Bapujabmama

Kao mto ce u o4eknBaso, MocTojane Cy pasiuke
usMmeby monoBa y aHTpOIOMETPUjCKMM ¥ MOTOPUY-
KuM Bapujabnama. Y nopebemy ca fedanuma, geBoj-
ynie cy 6une Buue (t = 3,290, p < 0,01), nmane cy
Behy cemehy Bucuny (t = 3,500, p < 0,01), gy>xuny
Hory (t = 2,994, p < 0,01) my>xuny pyky (t = 2,754, p <
0,01), xao u Behy mmpuHy Kykosa (t = 3,667, p < 0,01).
Takobe, youeHa je Beha tenecna maca (t = 2,150, p <
0,01) n ne6/puHa KOXHUX Habopa (t = 1,384 - 2,410,
p < 0,05), kao 1 60/bY pe3ynTaTH Ha TECTY 3a IpOlie-
HY rexcubunHocTU Kop feBojunia (t = 4,669, p <
0,01). leyauyu cy nmokasanyu 3Ha4ajHO 60/be pesyTare
y TeCTOBMMa CKOK yzia/b 13 MecTa (t = 2,902, p < 0,01),
opbujame nomnre o 3upa (t = 3,378, p < 0,01), u3gpxaj
y 3ru6y (t = 3,236, p < 0,01), uyHacTO Tp4ame 10x5 M.
(t =4,210, p < 0,01) n matn pan Tecty (t = 5,298, p <
0,01) (Tabema 1).
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Tab6ena 1 [TonHe pasnuKe y aHTPOIIOMETPIjCKUM U MOTOPUYKMUM Bapujabmama

Bapwuja6ne Hevary JeBojuniie P
Tenecna Bucuna (cm) 141.84 £ 7.01 144.75 + 7.39 0.001
Tenecna maca (kg) 3594+ 7.76 3793+7.18 0.033
BMI (kg/m?) 17.72 £ 2.67 18.02 + 2.65 0.363
Ceneha Bucuna (cm) 74.09 £ 3.82 75.73 £3.81 0.001
Iy>xnHa Hore (cm) 80.30 + 4.68 82.10 £ 5.06 0.003
Iy>xuHa pyke (cm) 58.76 + 3.38 59.90 + 3.36 0.006
[IInpuHa pameHa (cm) 3144 +1.95 31.57 +1.79 0.570
IInpuna KykoBa (cm) 23.98 +1.82 24.76 + 1.6 <0.001
Iujamerap pydHor 3rinoba (cm) 4.58 £0.33 4.55+0.32 0.494
O6um HagmakTuie (cm) 21.04 +2.76 21.49 +2.40 0.168
O6um HatKonmeHule (cm) 29.46 +2.92 29.98 +2.84 0.145
Koxun Habop 6mrern. (mm) 7.56 +3.32 8.56 + 3.39 0.017
Koxun Habop Tpuw. (mm) 13.08 + 5.00 14.33 + 4.66 0.038
ITorkoxHo TKUBO (BMI) (mm) 9.38 £5.62 11.54 + 6.93 0.005
Koxxun Habop abgom. (mm) 13.13 + 8.54 16.86 + 9.44 0.001
Tamuar pykoM (freq) 15.56 £ 2.10 15.32 £ 1.63 0.296
IIpeTk/IoH y ceny (cm) 16.49 £5.70 19.90 £ 6.12 <0.001
CKoK ynasp 13 MecTa (cm) 149.70 +22.13 141.61 +£23.16 0.004
Opbujame nonte ox 3upa (freq) 13.87 + 3.69 12.40 + 3.38 0.001
IMogmsame Tpyma 3a 30 cek. (freq) 19.53 £5.29 18.49 £ 5.26 0.112
Usnpikaj y sruby(s) 20.23 +18.02 13.62 + 14.83 0.001
Yynacro Tpyame 10x5 M. (s) 21.98 £ 1.99 22.99 +1.91 <0.001
Iatn pan Tect (s) 239.80 + 102.85 179.71 £ 78.19 <0.001

Opnoc usmely aHTpOIIOMETPUjCKMX ¥ MOTOPHUX
Bapujabmm

Ocum recroBa Tammur pykom (r = 0,015 - 0,105,
p = 0,088) n mperknoH y cexy (r = 0,001 - 0,122, p
> 0,054), cBu MOTOPMYKM TECTOBU ITOKA3A/IM Cy Majie
VLU BeJIVIKe KOperalyje ca aHTPOIIOMETPUjCKUM Me-
pama. KOHKpeTHO, TeCT CKOK ya/b 3 MeCTa II0Ka3ao
je Hajjady Be3y ca BapujabmaMa 3a IpoleHy feO/buHe
KOXXHUX Habopa (r = 0,475 - 0,547, p < 0,01), 3aTum
BMI, o6uM HagnakTuie u obuM norkoneHuie (r =
0,254 - 0,450, p < 0,01), n aujameTap pydHOr 3171062
(r = 0,197 - 0,296, p < 0,05). V3gp>x/BUBOCT y 3ruU-
6y, mogm3ame Tpymna 3a 30 cek., 4yHacTO Tpuame 10x5
M., ¥ LIAT/I paH TeCT IOKa3aly Cy yMepeHe 10 Beyu-
Ke Kopenalyje ca Mepama fieb/pliHe KOXXHOT Habopa
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(r = 0,352 - 0,556, p < 0,01), a ymepeHe Kopenanuje
ca BMI (r = 0,307 - 0,471, p < 0,01). lomatHo, u3ap-
XK/BMBOCT Yy 31Oy U LIAT/I paH TeCT YMePeHO Cy 6mmm
TIIOBE3aHN Ca TeIeCHOM MacOM I IIVPYHOM KYKoBa (r
= 0,343 - 0,435, p < 0,01). O6um HajTaKTHULE 1 06UM
HATKOJIEHNIIe TI0Ka3a/Iy Cy YMepeHy Kopenauujy (r =
0,350 — 0,443, p < 0,01) ca WwaT/I paH TeCTOM U TeCTOM
UBIP>K/BUBOCT Y 3r10Y, a cmabe (r = 0,171 - 0,254, p <
0,05) iy 6e3HavyajHe ca APYTUM MOTOPUYKIM TeCTO-
BuMa. Takobe, masne xopenanuje (r = 0,126 - 0,203, p
< 0,05) youene cy nsmehy tecra ogbujame momnre of
3uzia ca BapujabiaMa 3a IpOLeHy fe6/blHe KOXKHUX
Habopa, AujamMeTapa cKoyHor 3rnoba u cefgehom Bu-
cuHOM (Tabene 2 u 3).



Iparan bpankosnh u capaguuny, @usuyka CIpeMHOCT Jele...

OU3UMYKA KYITYPA 2023;77(1) : 15-23

Ta6ena 2 OgHOC MOTOPMYKMIX TECTOBA ¥ AaHTPOIIOMETPHjCKIX Mepa

TanyHr pyKom IIpeTKIIOH y ceny CKOK y#asp 13 MecTa Or6wj a}:];i;ome on

Bapujabie r 4 r 4 r P r P

TenecHa Bucuna -0.034 0.578 -0.048 0.439 0.076 0.216 0.141 0.022
Tenecna maca 0.018 0.777 -0.066 0.285 -0.296 0.000 0.017 0.784
BMI 0.047 0.447 -0.056 0.368 -0.450 0.000 -0.068 0.270
Ceneha Bucyna -0.043 0.484 0.017 0.781 0.048 0.436 0.126 0.042
Hy>xmHa HoTe -0.078 0.205 -0.064 0.299 0.130 0.034 0.181 0.003
Hyxuna pyke 0.006 0.920 -0.026 0.672 0.120 0.051 0.138 0.025
Mupuna pamena -0.035 0.572 0.001 0.998 0.075 0.222 0.129 0.037
[npuna KykoBa -0.023 0.711 0.011 0.861 -0.201 0.001 -0.001 0.983
TIujamerap pyuHor srmo6a -0.088 0.152 0.035 0571 0.197 0.001 0.203 0.001
O6um HapTaKTHIIE 0.026 0.674 -0.053 0.389 -0.352 0.000 -0.007 0.905
O6um HaTKOMeHMITE -0.029 0.643 -0.082 0.186 -0.254 0.000 -0.004 0.950
Kosxun Habop Hap 6uierncom 0.036 0.558 -0.115 0.061 -0.525 0.000 -0.173 0.005
Kosxuu Habop Haf TPUIIETICOM 0.030 0.623 -0.122 0.054 -0.547 0.000 -0.196 0.001
Koxxan Habop Haj| TOMATUIIOM 0.015 0.815 -0.059 0.343 -0.475 0.000 -0.078 0.206
Koxxan Habop abmomena 0.105 0.088 -0.081 0.191 -0.522 0.000 -0.155 0.012

Tabema 3 OgHOC MOTOPMYKIUX TECTOBA M AHTPOIIOMETPUjCKUX Mepa

Honm:gb:;fyna 3a Visnpaj y sruby Yynacro TiqameNXS lamn pas Tect
Bapuja6re r P r P r P r p
Tenecna Bucuna -0.054 0.380 -0.220 0.000 -0.019 0.759 -0.092 0.138
Tenecna maca -0.243 0.000 -0.435 0.000 0.242 0.000 -0.388 0.000
BMI -0.307 0.000 -0.450 0.000 0.343 0.000 -0.471 0.000
Ceneha Bucuna -0.089 0.147 -0.222 0.000 0.017 0.787 -0.140 0.023
Hy>xnHa HoTe -0.014 0.820 -0.153 0.013 -0.077 0.215 -0.009 0.888
Hyxuna pyke 0.048 0.433 -0.192 0.002 -0.072 0.245 -0.074 0.230
npuna pamena -0.052 0.397 -0.193 0.002 -0.023 0.707 0.113 0.066
Mnpuna KykoBa -0.210 0.001 -0.383 0.000 0.167 0.006 -0.344 0.000
JujameTap py4HOr 3r1o6a 0.055 0.371 -0.010 0.876 -0.158 0.010 0.077 0.215
O6uM HajmakTuie -0.200 0.001 -0.409 0.000 0.253 0.000 0.433 0.000
O6uM HaTKO/IeHNIIe -0.171 0.005 -0.382 0.000 0.198 0.000 -0.350 0.000
Koxxuu Habop Hap 6uiericom -0.352 0.000 -0.476 0.000 0.418 0.000 -0.523 0.000
KoxHy Habop Haf Tpuiercom -0.345 0.000 -0.487 0.000 0.468 0.000 -0.556 0.000
Kok Habop Haj| 10maTniioM -0.341 0.000 -0.375 0.000 0.361 0.000 -0.418 0.000
Koxun Habop abpomeHa -0.405 0.000 -0.457 0.000 0.415 0.000 -0.485 0.000
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13 pasnora MmITO TeCTOBM TAIMHI PYKOM U IIpeT-
KJIOH Y Cefy HUCY IIOKasaly 3HadajHe KOopesalyje
ca aHTPOIOMETPUjCKMM MepaMa, MCK/bYYeHU Cy U3
Jla/be aHaJM3e perpecuje. 3a TeCT CKOK yfiajb 13 MeCTa,
HajO07bY MOJIETT YK/bY4MBAO je LIIeCT Bapujab: JyKu-
HY HOTY, ijaMeTap Py4HOT 317106, 061IM HaTaKTHIIE,
Kao 1 KO)KHe Habope Ouiferica, Tpullerica u aboMeHa,
Koju ¢y objacHmmm oko 42% (f = 31.256, p < 0.001) Ba-
PUjabMTHOCTY TeCTa CKOK Yk M3 MeCTa.

Cnuxa la mpuxasyje jegHauMHY 3a Mofen: y = 0.76
Iy>KMHa Hore + 8.36 ujameTap pydHor 3rmoba + 1.76
06uM HajmakTuie — 1.23 koxHyu Habop 6urnenca — 1.44
KOXHU Habop Tputernca — 0.89 Ko>xH1 Habop abmome-
Ha + 51.16.

3a TecT opbujame JIONTe Off 3U/d, HAJOOBU MO
YK/bY4UBAO je ABe BapujabIe: AujaMeTap pyqHor 3r1o6a
U KOKHM Habop Tpuiierca, u objacumo je oko 8% (f =
12.316, p < 0.001) BapnjabMIHOCTV MOTOPMYKOT TECTA.

To je mpukasano Ha crmny 1b jemHaunHOM: y = 2.44
fujameTap pydHor 3rmoba — 0.16 koxkHU Habop Tpu-
merica + 4.09.

3a TecT nmopmaame Tpymna 3a 30 cek., HajO OBV MOJIET
YK/bY4MBAO je TpK Bapujabiie: 06MM HaTaKTHIIE, KOXK-
HY Habop Ourierica 1 KOXXHY Habop abmoMeHa, Koju Cy
o6jacHmmm oko 22% (f = 25.651, p < 0.001) Bapujabm-
HOCTY MOTOPUYKOT TECTA,.
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Cnrka 1c mpukasyje jenHaumHy: y = 0.92 06MM Ha-
mraktuie - 0.43 koxan Habop 6urerica — 0.31 KOXXHU
Habop abmomeHa + 7.58.

3a TeCT M3APXK/BMBOCT y 3rMby, HajOOBM MoOfen
yKby4nBao je mer Bapujabmm: BMI, pmyxuny pyke,
00MM Ha/JIaKTHUIle, Kao ¥ KO>KHe Habope Ouierca u
TPUIIeTica, Koju ¢y objacHmmm oko 27% (f = 19.105, p <
0.001) BapujabMIHOCTU MOTOPUYKOT TECTA.

To je Takobe mpukasano Ha cviy 1d, jemHaunHOM:
y =-2.29 bmi - 0.82 gy>xuHa pyke + 2.50 061M HajIaK-
tute — 1.07 koxxau Habop burenca - 1.20 KoXXHM Ha-
6op Tpuiernca + 78.56.

3a TecT yyHacTo Tpyame 10xX5 M., Haj6o/bu Mogien
YK/bY4YMBAO je Tpu Bapujabie: 06uM HaIIaKTHIe, Kao
¥ KOXKHe Habope Tpuliernica u abgoMeHa, Koju ¢y objac-
HIm oko 28% (f = 33.788, p < 0.001) BapujabmmHOCTH
MOTOPIYKOT TecTa.

Crnuka le mpukasyje jegHaunHy: y = -0.33 06uM Ha-
mraktuie + 0.22 koxHr Habop Tpurenca + 0.07 Kox-
HI Habop abomeHa + 25.39.

Kao mocnenme, 3a MmATI paH TecT, HajoO/BM MOfEN
YK/bYuMBao je Tpu Bapujadie: BMI, 06um HajyrakTuie 1
KO>KHV Ha0Op TpuILIerica, koju cy objacamm oko 32% (f
=41.302, p < 0.001) BapujabmIHOCTV MOTOPUYKOT TECTA.

Y oBoM cry4ajy cmmka 1f mpukasyje jeqHaunHy: y
= -8.65 bmi + 6.28 06uM HaTKOMIeHUIE — 9.77 KOXKHU
Habop Tpuuenca + 310.25.

o

Opfiujarse nonTe on aupa

t T T T J
8 10 12 14 16
2 sapujabne

Wappxreusoct y 3ruby

T 1 T T 1
0 10 20 30 40

Shuttle run (s)

Cnuka 1 ITpenukija ckoka yaam 13 Mecta (Cnuka a), onbujame nonte o supa (Cnuka b), mogmsame tpyma 3a 30 cek. (Crmka c), usap-

xaj y 3rnby (Cnmka d), ayHacto Tpuame 10x5 M. (Crnka e) u ma1i pas tect (Cnuka f) TecToBa Ha OCHOBY aHTPOIIOMETPUjCKUX Mepa
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OVCKYCUJA

VcTpakuBarme je CIipoBefieHO KaKo 011 ce cBeoOyX-
BaTHO MCTpaXKuiie Bese uaMeby aHTponomeTpujckux
KapakTepucTuka u ¢usuuke cupemHoctu (PC) xox
pene yspacrta 10 roguHa. IllaBHM pesynratu ykasyjy
Ha TO Ja: 1) eKCIIO3MBHA CHAra JOMBNX eKCTPeMITe-
Ta 1 aepoOHA U3IPXK/BUBOCT Y BENIMKOj MEPU 3aBlCe
Ofl aHTPOIIOMETPUjCKUX KapaKTepPUCTUKA, IIOCEOHO
mebemuHe KOKHMX Habopa, BMI n mepa obuma; 2)
komnoHeHTe ®C, kao mwro cy 6p3uHa, cHara pere-
TUTUTBHOT TUIIA Y CHATa TUIIA U3APX/bUBOCTY NMAjy
yMepeHy IIOBE3aHOCT Ca aHTPOIIOMETPUjCKUM Kapak-
TePUCTUKAMA; 3) aHTPOIIOMETPHjCKe KapaKTepPUCTIKe
UIMajy 3aHeMap/bUB YTUIIAj HA IIepPOpPMaHCe Y MOTO-
PUYKMM TeCTOBMMA KOje 3aBuce off (IeKCUOMTHOCTH,
¢dpekBeHIje TOKpeTa ¥ KOOpAVHALYje.

Jobujenn pe3ynraTu Cy OTKpUIN fia eBOjUNLe ¥
mo6m o1 10 ropmHa nmajy Behy TenecHy macy u Bucu-
Hy of sedaka. OBO je JOHEeK/Ie O4eKMBaHO 360T pa3ym-
yuTUX obpasala caspeBama nusMmeby momnosa, jep ge-
Bojuntie y nopebhemy ca gevaruma gocTiKy BpXyHal
pacra 3a oko jBe rogute panuje (Vandendriessche et
al., 2012). C gpyre cTpaHe, MaKo Cy HeKe aHTPOIIO-
MeTpujcKe AMMeH3uje IoKasuBaje Behe BpegHOCTH,
fledany Cy octBapuBamyu 6obe pesynrare y Behunun
MOTOPMYKUX TeCTOBa (OCMM TeCTOBa IIPETK/IOH Y
cefly U TanyHT pykoM). Ha ocHOBY oBora, 4nHu ce fa
Mopdornoruja Hygyu Majo objallmberba 3a pasynKe n3-
Mmeby mosoBa y Mmotopuukum neppopmancama, bapem
Kop petie off 10 rogmua. Moryhm pasor 3a rope HaBe-
nene pasimuke y @C mehy nmonoBuma mory 6uty Hekn
dakropu cpennne. KoHKpeTHO, Ievaly ce Bulie 6aBe
TAKMUYAPCKUM (CIIOPTCKVMM) UTpaMa Hero IeBOjuM-
Iie ¥ TeHEePaTHO YYeCTBYjy y AYyroTpajHujumM ¢pusmd-
knM akTuBHOCTMMA (Ridgers, Stratton, & Fairclough,
2006), mWTO MOXe pe3yITMpaTH fAa CYy MOTOPUYKM
BELUTHMjU Of I€BOjINLIA.

IlITo ce Tnye ofHOca M3Mehy aHTponomerpuje u
komnoHeHTN OC, TpeHYTHM pesynTaTy MOKasyjy fa
yTuiaj tenecHe rpahe nma TeHAeHIWjy fa Bapupa y
3aBUCHOCTM Off CIenupUYHOT MOTOPUYKOL TeCTa.
C TuM y Be3), aHTPOIIOMETPUjCKe KapaKTePUCTUKE
MMajy 3aHeMap/bMB YTUIIAj Ha epdopMaHce Y MOTO-
PUYKUM TeCTOBMMA KOjUMa ce IpoLemyjy drexcn-
6mnHOCT U PpekBeHnMja MoKpeTa. OBY HaMa3N HUCY
usHeHabyjyhu, ¢ 063upom Ha To ma rekcuOMIHOCT
IIpeTeXKHO 3aBUCK of kpyToctu TetuBa (Witvrouw,
Mahieu, Roosen, & McNair, 2007), mox ydecta-
JIOCT IOKpeTa 3aBMICK Off HEYPOHCKE YK/bY4EHOCTU
(Volman, Laroy, & Jongmans, 2006). C gpyre cTpaHe,
fie6/p1HE KOXXHMX Habopa 1 iujameTrapa 317106a Mory
umaru ogpebeny ynory y neppopmancama MOTOpud-
Ke KOOpAMHalMje, ali 0Ba Y3POYHOCT je IPWINYHO

tpuBujanHa. OBO je y CKIafy ca IPETXOJHUM MC-
tpakuBamuma (Vandendriessche et al., 2011; Luz et
al., 2018) rme je koopAMHaLMja IIOKas3ama Majy, auin
3Ha4YajHy Kopenaunjy ca Mepama agumnosurera (BMI,
me6/pyHA KOXKHIX HabOPa, TellecHa Maca), IOK ce Be3a
usMeby mujamerpa pydHor 3rmo6a M KOOpAMHAILje
Mo>ke objacHuTH 6MonomkoM 3penomhy, jep je 06uM
pydHOr 3r006a IEH 3HayajaH IHoKasare/b (Beunen,
Rogol, & Malina, 2006).

Orn ocam npenewmnuBanHux koMnoHeHTn OC y 0BOj
CTYJMjI, TIOKA3a7I0 Ce /la aHTPOIIOMETPUjCKE KapaK-
TEPUCTUKe HajBMIIE YTUYY HA eKCIUVIO3MBHY CHAry U
aepoOHy u3fpx/pNBOCT. Takobhe, mokasasno ce fa aH-
TPOIOMETPUjCKM (PaKTOPU VIMajy yMepeH yTHUliaj Ha
PENeTUTHUBHY CHary, CHKHE U3[[PXK/bYBOCTI 1 arnjI-
HocTu. KoHKpeTHO, 1e6/p1Ha KOXKHOT Habopa 1 BMI
Cy ce IOKasajM Kao Hajjaun Ipemmkropu mepdop-
MaHCHI Y CKOPO CBMM MOTOPUYKUM TECTOBMMA, OCUM
KOJI TeCTOBA IIPETK/IOH y ceAy ¥ TamuHr pykom. IlIto
ce e nebprHe KOXXHUX Habopa u BMI, oBo ucrtpa-
XKVBalbe TOAP>KaBa MpPeX0ofHa MCKYCTBA, Ja MPeKOo-
MepHa Te/llecHa MacHoha JJ0BOAM IO JIOWIMjUX IIep-
¢dbopmaHcy Ha PU3NYKUM TECTOBUMA KOjU 3aXTeBajy
HOKpeTale VI noausame TenecHe mace (D’Hondt et
al., 2009). IllTa Buie, pesynTaTy IIOKa3yjy fa TelecHa
MacHoha BepoBaTHO IpefcTaB/ba HajBaKHUjU MOP-
donowkn daxrop 3a coprcke nepdopmance. [Topen
fie6/bUHe KOXKHOT Habopa, 06MM PyKy U HOTY ce IIo-
Ka3a0 BXHMM IpeJUKTOpuMa Op3uHe, aepoOHe u3-
IPXK/BMBOCTH 1 CBUX KOMIIOHEHTH cHare. Mepe Beher
obuma ykasyjy Ha Behy mummhny macy (Cavedon,
Milanese, & Zancanaro, 2020), urto 6u Tpebamo aa
Oyze ofi KOpUCTHU 3a CHAry u nepgopMaHce TpYama
(Suchomel, Nimphius, & Stone, 2016). /I3 te mepc-
HeKTVBE, Pe3y/ITaT! OBOT MCTPAXXKMBamba Cy y cariac-
HOCTH Ca IIPETXOIHUM CTyfiujaMa Koje Cy YCIIOCTaBM!-
JIe y3pOYHO-TIOCTIeYHY Be3y usmehy mummhae mace
u niepGOpMaHCH Ha MOTOPUYKIM TECTOBMMA 32 IIPO-
LieHy CHare, aepobHe usgpxpuBoctu u 6psute (Esco
et al., 2018; Vaara et al., 2012).

3a nepdopMaHce TecTa CKOKa yAab U3 MeCTa, II0-
pen Mepa KO>KHUX Habopa 1 061Ma, My/ITUBapUjaHT-
HII MOJIeTI je YK/bYYMBAO AY>KMHY HOTY M [jujaMeTap
3rmo6a 1 objacHno oko 44% BapujaHce Tecta. Panuje
ce TI0Ka3aJIo Ja je My>X1MHa HOTY Bapujabya off Beym-
Ke BKHOCTM 32 €KCIUIO3VBHY CHAry JOMer Jiefia Teya
(Benefice & Malina, 1996), ¢ 063upom Ha TO Ha Ha
OJICKOK M JY>KVMHY JBOCKOKA 13 MeCTa, HajBUIIe yTHU-
ve gy>xuHa Hory (Wakai & Linthorne, 2005). C gpyre
CTpaHe, 3a TeCTOBe MOAV3ame TpyHa 3a 30 CeKyHAU,
U M3ApXKaj y 3ruby, Mofen Koju Hajbobe ofrosapa
objacHMo je oxo 22-27% BapujaHce. OBU pe3ynraTn
yKasyjy Ha TO [a, Ha pa3/JM4uTe KOMIIOHEHTe CHare
(pemeTHMTMBHA, €KCIIO3MBHA CHAra, U3JPXK/BUBOCT
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y CHasm), HajBuIIe yTu4e MOPQONOMKM CTaTyC. 3a-
HUMJ/BMBO je Jia je 3a TeCT U3AP>K/BUBOCT Y 3TU0Y, Ba-
pujabnma my>KMHa pyKe IOKasaja MHBEP3HY KOperna-
nujy. [Ipernocrasspa ce ga yyecHUIM Koju nMajy sehe
Iy>KIHe eKCTPeMUTeTa, MMajy Behr MomeHat ornopa
(Vigotsky et al., 2019), Tako #a JyX1 TOpHU YHOBU
MOTY OMTH HeOCTaTaK 3a MeppopMaHce CHare 1 us-
IP>K/bMBOCTH TOPILET fleIa Tea.

IIpegHOCT ¥ HemOCTAM MCTPAKNBAHA

[’raBHa IpeHOCT OBe CTyAUje je y TOMe Ja je pu-
MEHOM CBeOOyXBaTHOI NPUCTYIIA, yK/bydyjyhu pas-
MYNTE aHTPOIIOMETPUjCKe M MOTOpPUYKe Bapujaoie,
yrBpben opHoc m3mehy Mopdomomkux Kapakre-
puctuka u ®C kop meme Mraber MIKOICKOT y3pacTa.
[Topen Tora, BeMmumHa y30pKa je 6mia HIpUINYHO
Be/IIKa ¥ JOBO/bHO DEIpe3eHTAaTHBHA 3a IPOLeHY
¢dusnuke cipeMHoCTH fete o, 10 rogyHa. Jnak, oBa
cTyauja Huje 6e3 orpaHmdema. IIpBo orpaHmyeme
ce OOHOCHU Ha IIAT/I paH TeCT, KOju, MaKo je BalufiaH
ajlaT 3a NPUCTYI aepoOHUM mepdopMaHcama, Huje
IMpeKTaH MeTof, 3a ofpebuBame aepoOHOr Kamamm-
teta (Armstrong et al., 2011). [Ipyro, kopucTunmm cMo
CaMo jeflaH TeCT 3a MPOLEHY KOOPAMHALMj€e; KOOPAU-
HallMja je BUILIEAVMEH3MOHAIHY KOHLIENT U II0CTOje
pasnmunTe BpCTe KoopAuHanuje (Tj. KOOpAMHALMjA Y
putMmy, nepopMaHce 6p3uHe y CIOXKEHNM MOTOPUY-
kuM 3aganuma, utn.) (Vandendriessche et al., 2012).
Ha xpajy, Tpehe orpanmdeme cryguje ce ormega y
TOMe IIITO HMje M3padyHaTa OMOJIOIIKA CTApOCT Ha ca-
TalLIbeM Y30PKY.

3AK/bYYAK

Ha ocHoBy po6ujeHux pesynrara Moxemo pehu
7ia meBojuniie off 10 ronuHa nmajy Behy Tenecny macy,
Behy BucuHy u 60/be pesynTare Ha TecTOBUMA Qiie-
KkcnbunHocTy y nopehemy ca cojum Bpmmanuma. C
ipyre CTpaHe, fjedaly Cy MoKasanu 60/pe pesynrare
Ha MOTOPMYKJM TECTOBVMA 3a IPOLIEHY KOOpPAMHA-
nuje, CHare, 6p3yHe 1 aepoOHe M3APK/BUBOCTU. AH-
TPOIIOMETPUjCKY PAKTOPU Cy BaXKHM 3a CHAry, Op3n-
HY U aepOOHY U3JIPXK/BUBOCT, a C IpyTre CTPaHe, HUCY
noBesaHu ca QuekcnbunHomhy, ppexkBeHInjoM Io-
KpeTa ¥ KoopauHauujoM. Hapounro, unHM ce fa cy
Marba JleO/bIiHa KOXKHOT Habopa u Behe Mepe o6uma
HATKOJIEHNUIIe M HaJJIaKTuIle KOPMCHM 3a mepdop-
MaHCe Y MOTOPMYKVM TeCTOBMMA 33 IPOIEHY eKC-
IUIO3VBHE CHare 11 aepoOHe U3IP>K/bUBOCTIL.
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Abstract

The study aimed to comprehensively investigate associations
between anthropometric features and motor abilities in young
school-age children. The sample included 285 students (140
boys and 145 girls, aged 10.44 + 0.33 years). Sex differences in
the anthropometric and motor variables were determined by an
independent t-test, while multiple linear regression was used to
examine whether anthropometric characteristics could predict
motor test scores. Girls were significantly taller, with greater sitting
height, leg and arm length, as well as hip width. Also, greater body
mass and skinfold thickness, as well as better scores on flexibility
tests were observed in girls compared to boys (t=1.384-3.290,
p<0.05). Conversely, boys demonstrated better scores on tests to
evaluate coordination, agility, aerobic endurance, and strength.
Except for movement frequency and flexibility, all motor
items showed small-to-large correlations with anthropometric
measures. Skinfold thickness, body mass index, arm girth,
together with leg length and wrist diameter, explained 44% of the
explosive strength variance, while 32% of aerobic endurance was
explained by leg girth, BMI, and skinfold thickness. These results
indicate that anthropometric measures have a significant influence
on several motor abilities, especially explosive strength and
aerobic endurance, while the role of anthropometry on flexibility,
frequency of movement, and coordination seem to be negligible.

Key words: AEROBIC ENDURANCE / AGILITY / STRENGTH /
BODY MASS INDEX / SKINFOLD THICKNESS

Resumen

El objetivo de esta investigacion fue examinar a fondo las relaciones
entre las caracteristicas antropométricas y las habilidades motrices
en niflos de edad escolar mds temprana. La muestra incluy6
285 alumnos (140 nifios y 145 nifnas, de 10 afios de edad). Las
diferencias entre sexos en las variables antropométricas y motrices
se determinaron mediante una prueba-t independiente, mientras
que la regresion lineal multiple se utilizo para examinar la influencia
de las caracteristicas antropométricas en los resultados de las
pruebas de habilidades motrices. Las nifias eran significativamente
mas altas, con mayor altura al sentarse, piernas y brazos mas largos
y caderas mas anchas. Las ninas tuvieron valores mas altos de
masa corporal y de grosor de pliegues cutaneos, asi como mejores
resultados en pruebas de flexibilidad, en comparacion con los ninos
(t=1,384-3,290, p<0,05). Por el contrario, los nifios obtuvieron
mejores resultados en las pruebas que evaluaban la coordinacion,
la velocidad, la resistencia aerdbica y la fuerza. Excepto por las
variables que evaltian la velocidad segmentaria y la flexibilidad,
todas las pruebas motrices mostraron correlaciones pequeiias a altas
con las medidas antropométricas. El grosor de los pliegues cutaneos,
el indice de masa corporal, la circunferencia del brazo, junto con
la longitud de las piernas y el didmetro de la mufieca, explicaron
el 44% de las variaciones en la fuerza explosiva, mientras que el
32% de la resistencia aerdbica se explico por la circunferencia de
las piernas, el indice de masa corporal y el grosor de los pliegues
cutaneos. Estos resultados indican que las medidas antropométricas
tienen una influencia significativa en varias habilidades motrices,
especialmente en la fuerza explosiva y la resistencia aerdbica,
mientras que el papel de la antropometria en la flexibilidad, la
velocidad segmentaria y la coordinacion parece insignificante.

Palabras clave: RESISTENCIA AEROBICA / VELOCIDAD
/ FUERZA / INDICE DE MASA CORPORAL / PLEGUES
CUTANEOS
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INTRODUCTION

The movement represents one of the basic human
needs that sustains life (Abernethy, Kippers, & Han-
rahan, 2013). Physical activity is the foundation, not
only of a healthy and positive way of spending free
time but also of the biological integrity of modern
man. It is well-documented that physical activity has
a positive impact on overall health status, including
both physical and mental well-being (Pelemis et al.,
2015). Any physical activity is determined by motor
(or physical) abilities and, in general, motor abilities
can be defined as genetically determined characteris-
tics that influence movement performance and pre-
dominantly refer to dimensions such as coordination,
flexibility, agility, and various types of strength and
aerobic endurance (Bala & Popovic, 2007). Related to
this is physical fitness, which besides the abovemen-
tioned motor abilities (i.e. performance-related fitness
[PRF]), includes morphological features (anthropo-
metric and body composition) (American College of
Sports Medicine [ACSM], 2013). In children, physical
fitness represents one of the most important health
markers and should be considered an important pre-
dictor of future quality of life and sports participation
(Battista et al., 2021). As such, monitoring physical fit-
ness is highly important in physical education, since
it provides necessary information about the overall
health status of children.

The interrelationship between morphological and
PRF in children has been well-documented. Among
many morphological factors, measures of adiposity
(BMLI, skinfold thickness, fat percent, and mass) have
shown to be the most important predictors of PRF in
children (Pillsbury, Oria, & Pate, 2013). Specifically,
BMI showed to negatively affect motor performance
in children and adolescents, with correlation coefhi-
cient varying from small to moderate (Pelemis et al.,
2019; Fiori et al., 2020). Even greater association was
observed for measures of body composition (i.e. skin-
fold thickness, fat mass and percent), where skinfold
thickness and (or) fat mass might explain almost 70%
of variance in strength, agility, speed and aerobic en-
durance (Franga et al., 2022). Also, a positive associ-
ation was found between body height, free-fat mass,
and various tests to evaluate speed, agility, and ab-
solute and explosive strength (Katsikadelis & Dokic,
2020; Ledo et al., 2022; Avcin et al., 2023). In fact,
only flexibility and balance seem to be non-affected
by morphological factors (D'Hondt, Deforche, De
Bourdeaudhuij, & Lenoir, 2009; Katsikadelis & Poki¢,
2020).

While the relationship between the abovemen-
tioned morphological measurements and PRF in chil-

18

dren is well documented, there is scarce data regard-
ing anthropometry-derived measurements of body
segments, such as measurements of body length (leg
length, sitting height, etc.) and measurements of body
girth and diameter (leg girths, ankle diameter, foot
diameter, knee diameter, and others). This is rather
surprising considering that these measurements (par-
ticularly those affecting pelvic girdle biomechanics
and lower leg inertial properties) significantly deter-
mine gait-related characteristics (Sentija, Rakovac, &
Babi¢, 2012). Moreover, length, diameter and girth
measures might be quite important for strength per-
formance (Jaric, 2002). Therefore, the aim of the
current study was to comprehensively investigate
the association between PRF (coordination, flexibili-
ty, aerobic endurance and various types of strength)
and anthropometric features (including measures of
body length, girth, diameter, and skinfold thickness)
in younger school-age (10-year-old) children. This
specific, subject’s age was selected, given that younger
school age has been considered a “golden period for
physical abilities” (Kureli¢ et al., 1975); i.e. this period
has been characterized by the rapid development of
almost all components of PRE

METHOD

The sample consisted of 285 students (140 boys and
145 girls, aged 10.44 + 0.33 years). This sample size
was justified by a priori power analyses, using G-pow-
er software with a target correlation value (r) of 0.3,
an alpha level of 0.05, and a power (1-88) of 0.80 (Eng,
2003). All participants were healthy, without a history
of musculoskeletal injuries or cardiovascular health
issues. Also, participants and their parents were fully
informed about experimental procedures and poten-
tial risks and signed a written informed consent prior
to participation in the study. The study was approved
by the Institutional Ethics Committee and conducted
in accordance with the Declaration of Helsinki.

The experimental protocol consisted of two labo-
ratory testing sessions; in the first session anthropo-
metric status was evaluated, while on the second day,
PRF (motor abilities) was assessed. Each session was
performed in the morning hours (8-11 AM), with
constant room temperature (20-25°). All subjects were
familiarized with the motor tests during two pre-visits
before data collection and were advised to avoid phys-
ical activity and solid food intake 2 hours before the
testing.

The anthropometric assessment included longi-
tudinal, circular, and transversal dimensions, as well
as skinfold thickness, according to the recommenda-
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tions of Westat (1988). Longitudinal variables were
measured by portable Martin’s anthropometer (Sib-
er-Hegner, Switzerland), with 0.1 cm accuracy, and
they included: body height, sitting height (distance
between the sitting surface and the top of the head),
leg length and arm length. Circular variables were tak-
en by non-extensible 2-m measuring tape Harpenden
(Holstein Ltd), with 0.1 cm accuracy, and they includ-
ed upper arm and upper leg girth, and shoulder and
hip width. Wrist diameter was taken as a transversal
variable, using a cephalometer (GPM Instruments,
Switzerland), with 0.1 cm accuracy. Biceps, triceps,
subscapular, and abdomen skinfold thickness (ST)
were determined using a Harpenden skinfold cali-
per (Harpenden, West Sussex, UK) according to pro-
cedures described by Eston & Reilly (2001). Briefly,
subjects were in an upright position with their arm
relaxed. For the biceps and triceps ST, the marked
point was located in the mesobrachial region, while
for the abdomen ST, the point was located 5 cm from
the navel. For subscapular ST, the marked point was
located below the left corner of the scapula. All ST ac-
quisitions were performed on the left side of the body.
Baseline and final measurements were performed by
an experienced specialist in the morning hours (8-10
am) at constant room temperature (20-25°).

The test battery comprised a total of 8 items and
was administered according to a standardized proto-
col (Bala & Popovic, 2007): for accessing frequency of
movement — Hand taping (freq); for body flexibility
assessing — Sit and reach (m); for assessing explosive
power - Standing long jump (m); for assessing body
coordination - Ball rejection (freq.); for assessing up-
per body strength endurance - Pull-up endurance (s);
for assessing trunk strength - Sit-ups in 30 seconds
(freq); for agility assessing - 10x5 meter test (s); for
accessing aerobic endurance — Shuttle run test (s). All
testing sessions were supervised by two experienced
physical education teachers. Attention was paid to
proper form throughout the testing.

The Shapiro-Wilks’s test was used to test the nor-
mality of the distribution. A series of independent
t-tests were used to determine the sex differences in
the tested variables. Pearson’s coefficient correlation
was used to examine relations between motor and an-
thropometric variables. Qualitative interpretations of
the r coeflicients were defined such as 0.00-0.09 triv-
ial; 0.10-0.29 small; 0.30-0.49 moderate; 0.50-0.69
large; 0.70-0.89 very large; 0.90-0.99 nearly perfect;
1.00 perfect (Hopkins, Marshall, Batterham, & Ha-
nin, 2009). Further, the correlation coeflicients were
directly compared with their 95% confidence inter-
vals. The backward multiple regression was applied to
identify the best fit model, composed of the anthro-

pometric variables, for the prediction of each motor
test. Before regression analysis, multicollinearity was
explored using a variance inflation factor (VIF), and
each variable that had VIF 10 or higher, was excluded
from the model. Statistical analysis was processed us-
ing the IBM SPSS Statistics software package (Version
21, SPSS Inc., Chicago, IL, USA). All data are present-
ed by mean and standard deviation. p < 0.05 were tak-
en as a statistically significant determinant.

RESULTS

Sex differences in tested variables

As expected, there were sex differences in anthro-
pometric and motor variables. Compared to boys, girls
were taller (t = 3.290, p < 0.01), with greater sitting
height (t =3.500, p < 0.01), leg (t=2.994, p < 0.01) and
arm (t = 2.754, p < 0.01) length, as well hip width (t =
3.667, p < 0.01). Also, greater body mass (t = 2.150, p
< 0.01) and skinfold thickness (t = 1.384 - 2.410, p <
0.05), as well better scores on flexibility test (t = 4.669,
p < 0.01) were observed in girls compared to boys. On
the other hand, boys demonstrated significantly better
scores on Standing long jump (t =2.902, p < 0.01), Ball
rejection (t = 3.378, p < 0.01), Pull-up endurance (t =
3.236, p < 0.01), 10 x 5 agility (t =4.210, p < 0.01) and
Shuttle run (t = 5.298, p < 0.01) test (Table 1).
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Table 1. Sex-differences in anthropometric and motor variables

Variables Boys Girls p
Body height (cm) 141.84 +7.01 144.75 +7.39 0.001
Body mass (kg) 35.94+7.76 37.93+7.18 0.033
BMI (kg/m?) 17.72 + 2.67 18.02 + 2.65 0.363
Sitting height (cm) 74.09 £ 3.82 75.73 £3.81 0.001
Leg length (cm) 80.30 +4.68 82.10 £5.06 0.003
Arm length (cm) 58.76 + 3.38 59.90 +3.36 0.006
Shoulder width (cm) 31.44+1.95 31.57+1.79 0.570
Hip width (cm) 23.98£1.82 2476 £ 1.6 <0.001
Wrist diameter (cm) 458 £+0.33 4.55+0.32 0.494
Upper-arm girth (cm) 21.04+2.76 21.49+2.40 0.168
Upper-leg girth (cm) 29.46+2.92 29.98 +2.84 0.145
Skinfold biceps (mm) 7.56 +3.32 8.56 +3.39 0.017
Skinfold triceps (mm) 13.08 £5.00 14.33 £4.66 0.038
Skinfold subscapular (mm) 9.38+5.62 11.54 £6.93 0.005
Skinfold abdominal (mm) 13.13£8.54 16.86 £ 9.44 0.001
Hand taping (freq) 15.56 £ 2.10 15.32+1.63 0.296
Sit and reach (cm) 16.49 £5.70 19.90+6.12 <0.001
Standing long jump (cm) 149.70 £ 22.13 141.61 +23.16 0.004
Ball rejection (freq) 13.87 £3.69 12.40+3.38 0.001
Sit ups (freq) 19.53+5.29 18.49 +5.26 0.112
Pull-up endurance (s) 20.23 +18.02 13.62 +14.83 0.001
10 x 5 agility (s) 21.98 £+1.99 22.99+191 <0.001
Shuttle run (s) 239.80 + 102.85 179.71+78.19 <0.001

Relationship between anthropometric and
motor variables

Except Hand Taping (r = 0.015 - 0.105, p > 0.088)
and Sit and rich test (r = 0.001 - 0.122, p > 0.054),
all motor test showed small-to-large correlations with
anthropometric measures. Specifically, Standing long
jump test showed strongest association with skinfold
thickness (r = 0.475 - 0.547, p < 0.01), followed by
BMI, arm and leg girth (r = 0.254 - 0.450, p < 0.01), as
well body mass and wrist diameter (r = 0.197 - 0.296,
p < 0.05). Pull-up endurance, Sit-ups, 10 x 5 agility
and Shuttle run showed moderate-to-large correla-
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tions with skinfold thickness measures (r = 0.352 —
0.556, p < 0.01), and moderate correlations with BMI
(r = 0.307 — 0.471, p < 0.01). Furthermore, Pull up
endurance and Shuttle run were moderately associat-
ed with body mass and hip width (r = 0.343 - 0.435,
p < 0.01). Arm girth and leg girth showed moderate
correlation (r = 0.350 - 0.443, p < 0.01) with Shuttle
run and Pull up endurance, and weak (r = 0.171 -
0.254, p < 0.05) or non-significant with other motor
tests. Also, small correlations (r = 0.126 — 0.203, p <
0.05) were observed between Ball rejecting test with
skinfold thickness, ankle diameter and sitting height
(Tables 2 and 3).
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Table 2. Relationship between motor tests and anthropometric measures

Hand taping Sit and rich Long St Jump Ball rejecting
Variables r p r p r p r p
Body height -0.034 0.578 -0.048 0.439 0.076 0.216 0.141 0.022
Body mass 0.018 0.777 -0.066 0.285 -0.296 0.000 0.017 0.784
BMI 0.047 0.447 -0.056 0.368 -0.450 0.000 -0.068 0.270
Sitting height -0.043 0.484 0.017 0.781 0.048 0.436 0.126 0.042
Leg length -0.078 0.205 -0.064 0.299 0.130 0.034 0.181 0.003
Arm length 0.006 0.920 -0.026 0.672 0.120 0.051 0.138 0.025
Shoulder width -0.035 0.572 0.001 0.998 0.075 0.222 0.129 0.037
Hip width -0.023 0.711 0.011 0.861 -0.201 0.001 -0.001 0.983
Wrist diameter -0.088 0.152 0.035 0.571 0.197 0.001 0.203 0.001

Upper-arm girth

0.026 0.674

-0.053 0.389

-0.352 0.000

-0.007 0.905

Upper-leg girth

-0.029 0.643

-0.082 0.186

-0.254 0.000

-0.004 0.950

Skinfold biceps

0.036 0.558

-0.115 0.061

-0.525 0.000

-0.173 0.005

Skinfold triceps

0.030 0.623

-0.122 0.054

-0.547 0.000

-0.196 0.001

Skinfold subscapular

0.015 0.815

-0.059 0.343

-0.475 0.000

-0.078 0.206

Skinfold abdominal

0.105 0.088

-0.081 0.191

-0.522 0.000

-0.155 0.012

Table 3. Relationship between motor tests and anthropometric measures

Sit ups Pull up end 10 x 5 agility Shuttle run
Variables r p r p r p r p
Body height -0.054 0.380 -0.220 0.000 -0.019 0.759 -0.092 0.138
Body mass -0.243 0.000 -0.435 0.000 0.242 0.000 -0.388 0.000
BMI -0.307 0.000 -0.450 0.000 0.343 0.000 -0.471 0.000
Sitting height -0.089 0.147 -0.222 0.000 0.017 0.787 -0.140 0.023
Leg length -0.014 0.820 -0.153 0.013 -0.077 0.215 -0.009 0.888
Arm length 0.048 0.433 -0.192 0.002 -0.072 0.245 -0.074 0.230
Shoulder width -0.052 0.397 -0.193 0.002 -0.023 0.707 0.113 0.066
Hip width -0.210 0.001 -0.383 0.000 0.167 0.006 -0.344 0.000
Wrist diameter 0.055 0.371 -0.010 0.876 -0.158 0.010 0.077 0.215
Upper-arm girth -0.200 0.001 -0.409 0.000 0.253 0.000 0.433 0.000
Upper-leg girth -0.171 0.005 -0.382 0.000 0.198 0.000 -0.350 0.000
Skinfold biceps -0.352 0.000 -0.476 0.000 0.418 0.000 -0.523 0.000
Skinfold triceps -0.345 0.000 -0.487 0.000 0.468 0.000 -0.556 0.000
Skinfold subscapular -0.341 0.000 -0.375 0.000 0.361 0.000 -0.418 0.000
Skinfold abdominal -0.405 0.000 -0.457 0.000 0.415 0.000 -0.485 0.000
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Since Hand Taping and Sit and rich did not show
significant correlations with anthropometric mea-
sures, they were excluded from further regression anal-
ysis. For the Long Standing Jump test, the best-fitting
model included 6 variables: leg length, wrist diameter,
upper-arm girth, as well biceps, triceps and abdomi-
nal skinfold thickness, which explained about 42% (F
=31.256, p < 0.001) of Long Standing Jump variance,
with the equation for the model: y = 0.76 leg length +
8.36 wrist diameter + 1.76 upper-arm girth - 1.23 bi-
ceps skinfold - 1.44 triceps skinfold - 0.89 abdominal
skinfold + 51.16. For the Ball rejecting test, the best-fit-
ting model included two variables: wrist diameter and
triceps skinfold, and explained about 8% (F = 12.316,
p < 0.001) of motor test variance, with the equation:
y = 2.44 wrist diameter - 0.16 triceps skinfold + 4.09
(Figure 1b). For the Sit-ups test, the best-fitting model
included three variables: upper-arm girth, biceps and
abdominal skinfolds, which explained about 22% (F
= 25.651, p < 0.001) of motor test variance, with the
equation: y = 0.92 upper-arm girth - 0.43 biceps skin-
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fold - 0.31 abdominal skinfold + 7.582 (Figure 1c).
For the Pull-up endurance test, the best-fitting model
included five variables: BMI, arm length, upper-arm
girth, as well biceps and triceps skinfolds, which ex-
plained about 27% (F = 19.105, p < 0.001) of motor
test variance, with the equation: y = -2.29 BMI - 0.82
arm length + 2.50 upper-arm girth - 1.07 biceps skin-
fold - 1.200 triceps skinfold + 78.56 (Figure 1d). For
the 10 x 5 agility test, the best-fitting model includ-
ed three variables: upper-arm girth, and triceps and
abdominal skinfolds, which explained about 28% (F
= 33.788, p < 0.001) of motor test variance, with the
equation: y = -0.329 upper-arm girth + 0.221 triceps
skinfold + 0.073 abdominal skinfold + 25.39 (Figure
le). Finally, for the Shuttle run test, the best-fitting
model included three variables: BMI, upper-leg girth
and triceps skinfold, which explained about 32% (F
= 41.302, p < 0.001) of motor test variance, with the
equation: y = -8.65 BMI + 6.28 upper-leg girth - 9.77
triceps skinfold + 310.25 (Figure 1f).
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Figure 1. Predicting Long Standing Jump (panel a), Ball rejecting (panel b), Sit-ups (panel c), Pull-up endurance (panel d), 10 x 5 agility
(panel e) and Shuttle run (panel f) test based on anthropometric measures

22



Dragan Brankovi¢, et al.,Phisical fitness in 10 year old...,

PHYSICAL CULTURE 2023; 77(1) : 15-24

DISCUSSION

The study was conducted to comprehensively in-
vestigate associations between anthropometric fea-
tures and PRF in 10-year-old children. Main results
indicate that: i) lower-body explosive strength and
aerobic endurance seem to be largely dependent on
anthropometric characteristics, particularly skin-
fold thickness, BMI, and girth measures, ii) compo-
nents of PRF such as agility, repetitive strength, and
strength-endurance have a moderate association with
anthropometric features, iii) anthropometric charac-
teristics have negligible influence on performance in
motor tests that relies to the flexibility, frequency of
movement and motor coordination.

The present results revealed that, at the age of 10
years, girls have greater body mass and height than
boys. This is somewhat expected due to different matu-
ration patterns between sexes (i.e. girls have their peak
growth spurt approximately 2 years earlier than boys),
and our findings are in good agreement with previous
literature (Vandendriessche et al., 2012). On the oth-
er hand, although some anthropometric dimensions
were greater, boys demonstrated better results in the
majority of motor tests (except sit and reach, and hand
taping tests). Based on this, it seems that morpholo-
gy offers little explanation for sex differences in mo-
tor performance, at least in 10-years old children. A
possible reason for the abovementioned differences in
PRF between sexes may be due to some environmental
factors. Particularly, boys engage in more competitive
(sport) games than girls and generally participate in
physical activity of longer duration (Ridgers, Stratton,
& Fairclough, 2006, Miti¢, 2006), which might result
that them being more motor proficient than girls.

With respect to the relationship between an-
thropometry and components of PRE, current results
indicate that the influence of body physique tends to
vary according to the specific motor test. Particular-
ly, anthropometric features seem to have a negligible
effect on performance in motor tests that relies on
flexibility and movement frequency. These findings
are not surprising considering that flexibility pre-
dominantly depends on tendon stiffness (Witvrouw,
Mabhieu, Roosen, & McNair, 2007), while frequency of
movement on neural involvement (Volman, Laroy, &
Jongmans, 2006). On the other hand, skinfold thick-
ness and wrist diameter might have some role in mo-
tor coordination performance, but this causality is
rather trivial. This is consistent with previous litera-
ture (Vandendriessche et al., 2011; Luz et al., 2018) in
which motor coordination showed a small, but signif-
icant correlation with measures of adiposity (i.e. BMI,

skinfold thickness, body fat mass), while the link be-
tween wrist diameter and motor coordination might
be explained through biological maturity (since wrist
circumference is a significant indicator of biological
maturity) (Beunen, Rogol, & Malina, 2006).

From eight evaluated components of PRF in the
current study, explosive strength and aerobic endur-
ance showed to be mostly affected by anthropometric
features. Also, anthropometric factors showed to have
a moderate influence on repetitive strength, strength
endurance, and agility. Specifically, skinfold thickness
and BMI showed to be the strongest predictors of per-
formances in almost all motor tests, except in sit-and-
reach and hand taping. Concerning skinfold thickness
(and BMI), our finding further supports the idea that
excessive body fat leads to inferior performances on
physical tests which require propulsion or lifting of
the body mass (D’Hondt et al., 2009; Esco et al., 2008).
Moreover, our results indicate that body fatness prob-
ably represents the most important morphological
factor for sports performance. Besides skinfold thick-
ness, arm and leg girth showed to be important pre-
dictors of agility, aerobic endurance, and all strength
components. Greater girth measures indicate greater
muscle mass (Cavedon, Milanese, & Zancanaro, 2020)
which should be advantageous for strength and run-
ning performance (Suchomel, Nimphius, & Stone,
2016). From that perspective, our results are in agree-
ment with previous studies (Esco et al., 2018; Vaara et
al., 2012) which established a casual relationship be-
tween muscle mass and performance on motor tests to
evaluate strength, aerobic endurance, and agility.

For the Long jump test performance, besides skin-
fold and girth measures, a multivariate model includ-
ed leg length and wrist diameter and explained about
44% of the test variance. Leg length has been previ-
ously shown to be a variable of great interest for low-
er-body explosive strength (Benefice & Malina, 1996),
considering that both the take-off and landing dis-
tances of the Standing long jump are strongly affected
by leg length (Wakai & Linthorne, 2005). On the other
hand, for Sit-ups and Pull-up endurance, the best-fit
model explained about 22-27% of the variance. These
results indicate that, among various components
of strength (i.e. repetitive and explosive strength,
strength-endurance) seems to be most affected by
morphological status. Interestingly, for Pull-up endur-
ance, arm length showed an inverse correlation. It has
been hypothesized that participants who have longer
segment lengths, have longer resistance moment arms
(Vigotsky et al., 2019), thus longer upper limbs may
be a disadvantage for upper-body strength-endurance
performance.
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Strengths and limitations of the study

The main strength of this study is that we applied
a comprehensive approach, including various anthro-
pometric and motor variables, to determine the rela-
tionship between morphological features and PRF in
young school children. In addition, we believe that our
sample size was quite large and representative enough
of physical fitness among 10-years old children. Nev-
ertheless, this study is not without limitations. The
first limitation refers to the shuttle run test, which, al-
though a valid tool for accessing aerobic performance,
is not a direct method for determining aerobic capac-
ity (Armstrong et al., 2011). Second, we used only one
test to evaluate motor coordination; coordination is
a multidimensional construct and there are different
types of coordination (i.e. coordination in rhythm,
speed performance in complex motor tasks, etc.)
(Vandendriessche et al., 2012). Lastly, note that bio-
logical age was not calculated in the present sample,
which is the third limitation of the current study.

CONCLUSION

In conclusion, 10 years- old girls have greater body
mass, height, and better scores on flexibility tests
compared to their male peers. On the other hand,
boys demonstrated better results on motor tests to
evaluate coordination, strength, agility, and aerobic
endurance. Anthropometric factors are important for
strength, agility, and aerobic endurance, and inversely,
are not related to flexibility, movement frequency, and
coordination. Particularly, lower skinfold thickness
and greater girth measures seem to be advantageous
for performance in motor tests to evaluate explosive
strength and aerobic endurance.
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