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Cazxkerak

TIporpam BexOama I0J Ha3UBOM ,,0MHHOYC™ aepOOMK, MPEACTaBIba MOCEOHO AM3ajHUPAH MPOrpaM BexOama ca LHUIbEM 33/10BOJbCHA
norpeda KeHa 3a peKpeaTHBHUM BeKOambeM, Ka0 U MOTHBA 3a IT000JbIIake (PH3NYKOT H3IIICAa U PEryJIUcambe TeliecHe Mace. ,,OMHHOyC
aepoOHK y ceOu CaapiKH Pa3IMyuTe MPOrPaMCKe CaJprKaje YMjH je OCHOBHH LIMJb, TOPE]] JIOKAJIHOT U OIIITET JIeJ0Babha Ha OpraHn3am,
YYMHHUTH BEXOame MHTCPECAHTHHjUM M NPUCTYNAYHUjUM BexkOaunma. L[usb OBOT MCTpakuBama je Ja ce YTBpAe e(eKTH IpUMeHe
CIICLHMjaIHO JM3ajHUPAHOr TPyMHOr (HUTHEC TporpaMa Ha onabpaHe MopQoJoLIKe KapakTepUCTHKe BexOadnua. VcTpaxupame je
CIIPOBEJICHO HA Y30PKY MCIUTaHUKa skeHCKor nona (n = 10), crapoctn 33,6 + 6 roauHa, Koje cy JI0 oYeTKa IPUMEHE eKCIIePUMEHTATHOT
nporpama BOJHJIC CelieHTapaH HauKH XHBoTa (Mame o1 30 MuHYyTa (hH3MYKEe aKTUBHOCTH y TOKY Henesbe). [[pocedHa TelecHa BUCHHA
ucnutanuna je 6una 170 £ 6 1M, a mpoceyHa TeJeCHa Maca Ha MHUIM]aJTHOM Mepemy u3Hocuna je 74,2 + 12,73 kr. Edexrn ,,oMHHOYC
aepobuka npahieHu ¢y y pocTopy MOpdOJIONIKNX KapaKTEPUCTHKA 1 MOTOPHYKUX BapHjabiu 13 mpoctopa cuiie. HakoH ekcriepuMeHTaIHOT
HporpaMa Koju je Tpajao LIeCT MECELH, TPH IyTa HEACJbHO y Tpajary Of [0 caT BpEeMEeHa, IOILIO je 10 CTATUCTHYKU 3Ha4YajHUX POMEHA
koj BehuHe ncnuranux Bapujadiu. Ha ocHOBY pesynTara HCTpaKiBama MOXKE C€ 3aKJbYYUTH J1a OCEOHO 13ajHUpaH MporpaM BexOama
Ha3BaH ,,0MHHOYC* aepoOUK, JOBOAM JI0 MO3UTHBHHX MPOMEHA Yy TEJIECHOM CacTaBy, Ka0 M ogabpaHUM MOTOPHYKHMM Bapujabiiama U3
HpOCTOpa CHIIE.

Kibyune peun: PEKPEAIIMJA / TPYITHU ®UTHEC ITPOTPAMMU / ,,OMHUBYC* AEPOBNK / TEJJECHA KOMIIO3UIIUJA /
JKEHE

YBOJ

CaBpeMeHHM YCJIOBH JKMBOT@ IITETHO YTHUY
Ha 3/IpaBJbe YOBEKA. Y JaHAIIBE BPEME IpPOCEYaH
HUBO pa3Boja PU3UYKHX CIOCOOHOCTH CTAHOBHUIIIT-
Ba Pa3BUjeHHX 3eMajba je cBe HIKU. Jbynm koju ce
He 0aBe peKpeaTHBHUM BEKOAHEM HMajy CBE JIOIIH]e

Bume je paznora apactuyHor najaa GU3NIKUX
CIOCOOHOCTH KOJI CaBPEMEHOT YOBeKa. Y MOJIEPHO]
nuBmiM3anuju npeonnalyje cenenrapan (“cenchn’)
HAYMH KUBOTA: CEICHE Y ayTOMOOHIY, Ha PajHOM
MECTY, UCTIpe]l TeJIeBU30pa WM KOMITjyTepa. Pesyi-

(hm3nuke CIOCOOHOCTH, MITO MPOY3POKYje 030MIbHE
HOCJIE/IUIIEe TI0 HBbUXOBO 3]paBJbe M KBAJIHUTET JKUBO-
Ta yOIIIITE.

TaTH CTyAMja U3 ILEJOr CBETa, MOKa3yjy Ja je OKO
80% mnorysanuje HEAOBOBHO (DU3UYKU AKTUBHO U
na y Behunu pasBujeHux 3emasba npexo 50% ojpac-
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Jie mormyiamnije nMa Bummak kuiorpama (Octojuh u
cap., 2003). XumoknHe3Hja, T0ja3HOCT U TICUXHUIKH
CTpeC 3ajemHO0 YMHEe MOPOOTEHH TpHjac — TpH (hak-
TOpa KOjU 3ajedHO TpeAcTaBibajy HajBehm y3pou-
HUK 000JbeBamba M CMPTH CaBPEMEHOT YOBEKa.
3axBaspyjyhu pa3Bojy MemuIHe y 3amannoj EBpo-
MU, OTHPWIMKE CBAKW YETBPTH CTAHOBHUK CTaApHjU
JE on 65 roguna (Oja & Tuxworth, 1995). Mehytum,
IUXOBE (PU3NUYKE CIIOCOOHOCTH Cy “jako maine”, a
3[paBJbe HAPYIIEHO, TAKO Ja CY CIPEUCHH Ja KHBE
MYH ¥ HE3aBUCTAaH JKUBOT Y CTAPOCTH.

3npaBibe MpeAcTaB/ba CIIOCOOHOCT 11a ce Ha
aZieKBaTaH HAYMH OATOBOPH Ha MHOTOOPOjHE U3a30BE
CBaKOJIHEBHOT JKMBOTA M YCJIOB j¢ TIYHE peaau3alnje
JKUBOTHHX TOTEHIMjana. JeJaH oJ IIaBHUX 3ajara-
Ka peKpeaTHBHOT BexkOama je TMO3UTHBAH YTHIIA] Ha
3/IpaBJbe, T1a C€ Y CTPYUIHO] IUTEpaTypu CBe demihe
KOpUCTH clokeHumna: health related fitness (Oja &
Tuxworth, 1995) - 3apaBcTBeHO ycMepeHU (UTHEC
WJIN CKYTI (PU3NYIKHUX CIIOCOOHOCT y BE3H ca JOOpHUM
31PaBJbEM Y HAJIIINPEM CMHUCITY.

[Mopen MoTHBa 31paBiba, Y MOTUBAIIUjH JKCHA
3a 0aBJbCHHE PEKPEATHBHUM BEKOArbeM, 3HAUAJHO Cy
MIPUCYTHU ¥ MOTHUBHU TTOOOJBITIarha PUINIKOT M3TTIeIa
u perynucama TeiaecHe mace (CrojuspkoBuh, 1994;
CrojusskoBuh, 1996). TenecHu cactas 1 PU3NIKN 13-
TJIe/ ce MEHajy O]l YTHIIajeM BexkOama. Pa3Boj cHa-
re je yrmaBHoM npaheH moBehamem murmumhae Mace, a
nmoBehame aepoOHE U3APKILUBOCTH YECTO je mpaheHo
CMambeHheM MTOTKOKHOT MacHOT TkuBa (CTojupKOBHI
u cap., 2005). [Ipomene TerecHOT cacTaBa MOTY OUTH
JOII 3HAYAjHH]jE, KaJa ce y3 CIEeIHjaTHO IpoTrpaMupa-
HO BexOame MpuMermyje U oarosapajyhu peskum wc-
xpane (CrojuspkoBuh, BopheBuh-Hukuh n Marypa,
2005).

BexOame y 1Hiby cMamemha MPEKOMEpHE Te-
JIECHE TEKUHE U TeIICCHEe MACTH, YIIIAaBHOM ce 0aznpa
Ha KOpHUIIhekhy MUKINYHAX aepOOHUX aKTUBHOCTH Y
KOMOWHAIHju ca BexkOama cHare. Llukmane aepodne
aKTHUBHOCTH, Ka0 IITO Cy XOJame U TpUame, Takohe
Cy aKTUBHOCTH KOje ce Hajuernihe KOpUCTe y pa3Bojy
aepoOHe M3IPKJBbUBOCTH, KOja je Haj3HadajHuja (pu-
3WYKa CIIOCOOHOCT ca 3/[PaBCTBCHOT acIeKTa.

[Mpenopyke mNpuU3HATHX ayTOPHUTETa, Kao
MTO Cy AMEPHYKH KOJICIl 32 CIIOPTCKY MEIHIUHY
(ACSM, 1998), Actpann (Astrand, 1992), y more-
Iy Be’kOarba 3paBUX OAPACINX 0co0a y IMUIbY Kap-
JIMOBACKyJIapHOT 3]IpaBJba, ce y HajkpaheM cBoje
Ha YeTUPH HajBakHHMja caBera: 1. Bpcra BexOama:
300r MOTYhHOCTH MPENU3HOT JO3Upama onrepehema
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MIPENopydyjy c€ NHUKINYHE acpoOHEe aKTHBHOCTH,
Kao HITO Cy XOJame, TpUame, UTA. 2. Y4ecTaJocT
BekOama: ONTHMaJIHA YYECTaNOCT je O TPH A0 LIeCT
TpeHHUHra HesleJbHO. 3. O0MM aKTHBHOCTH: U3pakaBa
ce y MUHYTHMa, a ITPEropydeHa 103 3a M0jeANHAYHH
tperuHr u3HocH of 20/30 mo 45/60 munyta. 4. UnH-
TeH3UTeT aKTUBHOCTH: M3pa)kaBa c€ y OIHOCY Ha
MaKCUMaJIHy (DPEKBEHIIMjY CpIIa, a Mpernopydyje ce
na (GpeKBEHIINja cpIla Ha TPEHUHTY Oyne y 30HH OJ
60-90% ox makcumaiiHe cpyaHe QpeKBeHIIH]E.

JloBOJbHA KOJIHMYMHA BekOama yMEpEeHOI HH-
tensureta (55-70% ox max cpuane ¢pexsenuuje) he
MOBOJFHO YTHIATH Ha TeJecHy macy. JIumuTupanu
Cy Hay4HH TOJaly KOju OU MOIpPKaId HEOIXOTHOCT
HMHTEH3UBHUjer BexOama (> 70% Max cpuane (pek-
BEHIIE) Y IIMJBY PEAYKIMje ¥ OUyBamba TeJIECHE Mace
y ayrom nepuony (Jakicic et al., 2001).

JlokasaHo je J1a cy o4yBame Oe3MacHe TeJIecHe
Mmace (lean body mass — LBM), a THMe 1 O4yBambe Me-
Ta0OIMYKOT YTPOIIKa y MUpy (resting metabolic rate
- RMR) ycnoB 3a o4yBame pelyKOBaHE TEIeCHE Mace
(Lockwood et al., 2008; Stiegler & Cunliffe, 2006).

Y mocTymky peaykuuje TelecHe Mace H
yHanpelema TelecHe KOMITO3WIIMje JiBa IJIaB-
Ha YMHHUOIIA KOjMa C€ MOXKE MOBOJFHO YTHIATH Ha
O4yBame WU roBehame mummhae Mace jecy npume-
Ha TPEHHUHTA ca oTHopoM (resistance training - RT)
W WCXpaHa y K0joj je ouyBaH BHCOK YHOC TPOTEHHA
(me ucmon 1.5 r/kr Tenecue mace) (Lockwood et al.,
2008).

MoskeMo 3aKJbyYUTH Ja Cy pasziauyure ¢op-
Me aepoOHOT BekOama CYNEpUOpHE 32 PEAYKIH]Y
TeJecHe Mace, anu mobpa KoMOWHANMja M aJeKBaT-
HO JI03Mpare aepoOHOT ¥ TPEHHUHTA ca OTIIOPOM Tpe-
0a 1a mopen peayKLHuje TEJISCHUX MAcTH yHanpeau
MUIIKMHY CHAary W W3IpKJBHBOCT IITO je ToceOHa
OcHeduIrja, Koja MOXKE TOBECTH IO amamnTaIldje Ha
MHOTO aKTUBHHUJY KMBOTHH CTHJI KOJ[ CEICHTEPHHUX U
rojasuux ocoba (Jakicic et al., 2001).

Opranuzam ofpaciie JKeHe ce Pas3luKyje Ol
OpraHm3Ma MyIIKapana y TOIIeqy pas3Boja CKele-
Ta U Mumuha, aepoOHOT U aHaepOOHOT KaraluTeTa
U YKYIHOT YYHMHKA Y (HU3HYKUM akTpuBHOCTHMA. C
003UpOM Ha MamH YTHIA] aHAOOJIWYKHX XOPMOHA,
JKEHE TIOCEeNyjy Marmky MUIIHhHY Macy ¥ UCTI0JbaBajy
Mamy CHary u u3ip>kJpbuBoCT. Ha apyroj crpanu, ko
KEHA je M3paKeHHja MOKPETJBMBOCT M OKPETHOCT,
oHe mocenyjy u 6oseu ocehaj 3a puram. ([Tonosuh,
1998)
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Xene mocemyjy BHIIM MPOIEHAT MACHOT TKH-
Ba, MIPETEKHO KOHIIEHTPHUCAH HA TPyaUMa M KyKOBH-
Ma 1 nMajy 3a 33% cnabuje passujene mummhe. Ko-
CTH Cy Mame TYCTHHE, jadiHe U TeXnHe. DyHKIHo-
HaJTHO ITOCTOj€ 3HaYajHE Pa3JINKE Y CPUaHOM-CYIOBHO
CHCTEMY, KOA TuTyhHe BEHTHIIAIN]e, BUTATHOM Kara-
IIATETY W 0a3aaTHOM MeTabomm3My. MakCUMalTHA ae-
POOHM KamamuTeT je KOJ OApacinX keHa 25% HIhKu
HEero Ko Mymnkapara. OpekBeHIrja cpia y MUpy je
KOJ[ YKeHa HEeINTO BHUIIIa Hero KO MYIITKapana, a Ko
WACHTUYHOT onTepehema, )KeHe y OHOCY Ha MYTII-
Kapiie Takole ucTobaBajy BHITY (GPEKBEHIIN]Y CpIIa.
(ITomoBwh, 1998)

V nanamme BpeMe, Hajuemhul BHI peKpea-
THUBHOT Be)kOara JKeHa ca IMJbEM 33JI0BOJbEHha MO-
THBa 3a OYYBamkEM 3IpaBJba, MOOOJBIIAA (PU3UY-
KOT W3TIIefla U peAyKIHje TelecHe Mace Cy pasiiu-
YUTH TPYMHH (PUTHEC MPOTPaMHU, YHjH j€ OCHOBHH
[IUJb, KPO3 KOHTHHYHPAH METOJ] pafia W aeuHUCAH
obum omrepehera, pa3BHjame aepPOOHUX CIIOCOOHO-
CTH y3 33JI0BOJBCTHE ECTETCKUX KPUTEPHjyMa BekOa-
ga (Manrnmapuh, 2005) .

I'pynman  ¢QutHEC mporpaMu Cy MporpaMu
BeXKOama YMjH CE TIPUHIANN BekOama 0a3upajy
na mnpuniumuMa AEPOBUKA Kenera Kymepa,
OMHOCHO TIpHHIHMIHMa (u3uomoruje (U3HIKOT
Haropa. Jlasue 1971. rogure [lexn CopeceH monasn
Ha Uejy Ja, MOITYjyhn MpHHITHIIE KOje je TTOCTaBHO
Kener Kymep, mpomoBuie aepoOHO BekOame y3
MY3HKY, KOj€ Y CBOjO] CTPYKTYpH CaAp>K{ TUICCHE
Kopake (TiecHu aepoOuwk). Om Tama, ma 1o JaHac,
MWJIHOHH TIOKJIOHWKA aepoOmKa, IMPEBACXOIHO JKEHa,
MOJICTAKHYTH YKeJHOM 32 JIETTUM H3TJIEIOM, O9yBamheM
3mpaBjba W 3ab0aBoM, BexOajy, ,,denc”, ,,copm”,
,cmen”,  ciude”, ,, Kuk boxcune”, ,, kapouo-ganx”,
,,aKkeéa”’ aepoOWK y3 TPUMEHY MY3HUKE pPa3IMIUTHX
MY3WYKHX TIpaBara (JIaTHHO, TUCKO, (DaHKH, XWII-
xom, adpo, we3, erHo, ura.) (Mammapuh, 2007).
CBU TH pa3TUYUTH TNPOTpPaMH BekOama ce JTaHac
CBPCTaBajy y TPYITy T3B. TPYIHUX (GPUTHEC TTporpama.
3ajemHUYKa KapaKTePUCTHKA CBUX TPYIMHHUX (hUTHEC
Tporpama je BexOame y TPyl y3 3ByKe My3Wke, a
bUXOBA PA3IMIUTOCT Ce OIvie/ia y IPUPOIH KPETHUX
CTPYKTYpa KOje ce MPUMEY]y Y OKBHPY IIporpama,
OMOMEXaHWYKUM TapaMeTpuMa, HaMeHH, Kao W
yIoTpeOH CrpaBa U PECKBU3UTA.

IIpeameT ucTpakuBama je mpoydaBame ede-
KaTa MpUMEeHe TPYMHHUX (pUTHEC mporpaMa KoJl BEeXk-
Oaunmia koje ce 0aBe OBUM BHUIOM PEKPEATHBHOT
BexkOama. /b ncTpakuBama je a ce yTBpae edek-

TH TIPUMEHE CIICIHjaIHO IH3ajHUPAHOT TPYITHOT
(utHEC Iporpama Ha ogadbpane MOP(OIIOIIKEe Kapak-
TEPUCTUKE ¥ MOTOPHUIKE CTIOCOOHOCTH BE)KOAUHTIA.

METO/

VY HCTpaxuBamy je TPHUMCHEH eKCIepH-
MEHTaJHH METO/, Ca WHHUIHWjATHUM U (UHATHUM
MEpEHEeM U EKCIIEPHUMEHTATHUM (akTOpOM Y BHIY
peanu3aimje MpOrpaMCcKUX cajlipikaja OMHHOYC ae-
poOuKa, KOju je Tpajao MECT Mecelu. Y TOMEHYTOM
MEepPHOIY, CKCIICPUMEHTAIHU TPOrpaM peain30BaH
je TpHu IyTa He/IeJbHO y Tpajary jeIHOr Yaca off car
BpeMeHa, y aepoouk kinyOy "llnanan" uz Hura.

HpOTOKOJ'I HCTPAKUBaAIbLA

3a norpebe HCTpakuBama, O CTPaHEe ayTopa
OBOT paja, AW33ajHUPAH j€ OpUTHMHANIAH IIpOTpam
BexxOarba Moji HA3UBOM ,,0MHHOYC™ aepoOrK. OMHHOYC
aepoOuK craja y rpynHe (puTHec mporpame, a Kapax-
TEPUIITY Ta PA3IUYUTH IIPOTPAMCKHU CAIPKajU UjH je
OCHOBHM LIWJb JIEJIOBaKk-€¢ Ha aepoOHY W3APKIBUBOCT,
CHary U NOKpeTJbHUBOCT BeKOAUMLIa.

[Iporpam ,,oMmHHOYC* aepoOHKa caapXH IBa-
HAeCT Pa3IMYATHUX YacoBa aepoOHOT BexOama y3
MY3HUKY, O]l KOJHX C€ CBaKH CIIPOBOJM CaMO jEIHOM
y 4eTHpH Helesbe (ydecTalocT BexxOama je Omma 3
IyTa HEJEJbHO, YKYNHO 12 yacoBa y TOKy 4 Henesbe
— Ha CBaKOM 4Yacy TI0 jeflHa BpCTa aepoOHOT mporpa-
Ma). [TTaBHU pa3ior 3a Au3ajHupame OBaKO KOMITIEK-
CHOT TIporpama BexOama OHITo je 3araxame 13 Ipakx-
ce ayTopa OBOT pajia, Jia j€ MOHOTOHH]a Koja Ce jaBJba
KOJI BexOauuIia yciies] jeTHOIMIHOT TIOHABJbaka To-
TOBO MJIEHTUYHHX YacOBa y Jy>KEM BPEMEHCKOM Iie-
pHony, jemaH O BaKHUX Pasjiora 3a HalylUTame
rpynHO Bol)eHHMX mporpama aepoOHOr BexOama. [la
Ou mporpam ,,0MHHOYC* aepoOuKa ycremHo Ono u3-
BeJIeH MOTPEOHO jeé MMaTh M CBECTPAHO €yKOBAaHOT
CTpy4Ymaka, a TO je y OBOM CIIy4ajy jelaH Of ayTo-
pa osor pana (K. TomopoBuh). ¥V mpakcu je moryhe
a OBakaB TpOTpaM ca jeTHOM TPYIoOM BekOada
peannsyje HEeKOJIUKO CTPyUHhaka, O]l KOjuX Ou CBaKo
peain30Bao IO HEKOJIMKO JacoBa MecedHo, paaehu
mporpame 3a Koje je Hajoosee ocrmocoOsreH. Hapas-
HO Moryhe cy u Ipyradrje KoMOWHaIHje Pa3InIUTAX
rporpama aepoOHOT BexkOama 0Jf OHUX KOjU Cy H3a-
OpaHU y OBOM pajy.
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CBakn d4ac ,,0MHHOyC* aepoOWKa ITOIeJbCH
j€ Ha YBOJIHM, IIABHU W 3aBPIIHHU JI€0. YBOJIHH JICO
gaca 9dja je OCHOBHA CBpXa (YH3HOJIONIKO YBOhCHE
W TIpUTIpeMa OpTraHu3Ma 3a MHTCH3WBHHjC BekKOambe
y TIABHOM JIeNly dYaca, CacToju ce O TMpHIpeMe
OHMX MHUIMMhHUX Tpymna koje he HajBumre OWTH aH-
raxoBaHe y IIaBHOM Jeny 4vaca. OCHOBHE Kapak-
TEPUCTHKE CY: PaJi ca MaliM aMIUIUTyJaMa MoKpe-
Ta, BEXKOE JaraHoT HCTe3arba, yMEPEH TEMITO paja u
KOOPAWHAIIM]CKH jeTHOCTaBHE BekOe. [maBHU 1e0
gaca cacToju ce M3 aepoOHOT Jena W Jefia 3a BeX-
Oc cHare, a pa3lMKyje y 3aBHCHOCTH Ol TIPOTpaM-
CKOT cajprkaja Koju ce IpUMEYje Ha TOM Jacy. 3aB-
PIIHY JIeO TPEHUHTA je Ka0 W YBOJHH, 10 CTPYKTYpH
caJipikaja CIIMYaH Ha CBAKOM Yacy, a HeroBa OCHOB-
Ha KapaKTepUCTHKA je MOCTENEHO CMUPUBAE Opra-
HU3Ma MPUMEHOM BEKOW MCTe3armha OHUX MUITHhHUX
rpyTma Koje Cy HajBHIIE OMJIC aHTa)KOBAaHE Y TIIaBHOM
Jley Jaca, y KOMOMHAITjU ca BekOama aucarma |
penakcarje (Manmapuh, 2003). CBakor HapemHOT
Mecera y OKBUpPY MPOTpaMCKuX caaprkaja moBehasa
ce Opoj MoHaBJbaKka, a JSTMMHIYHO U OpOj BEIKOH, KO-
paru, Kao " JeJI0BH kKopeorpadmja.

[Iporpam omHHOyC aepoOnka cacToju ce U3
cienehux mporpaMcKux caapkaja:

1. Kopeorpaducanu aepobuk - u3Boge ce Hu
yBex0OaBajy pasHe IUIeCHE Kopeorpaduje y3
onpeheny My3uKy.

2. ..Bopkayr” no moneny Ileju Ponne — BexOe
ce m3Boze 0e3 pekBH3HTa (BeXkOE 0OIMKOBamba,
TUIECHU KOpaIIt, BeXKOE CHAre U MOKPETIbUBOCTH
npaheHe 3ByIIMa aKTyeITHE MY3HKE).

3. Aepobuk ca Oyummama — Oyuwmme (1kr) ce
KOPHCTE TIPU BeXKOamy Y TIIABHOM JIETy daca.
Ha TomM Tpenmnry m3Bome ce y Behoj mepwu
BEeXKOE 3a TOpHmH Jeo Tena (BekOe 3a pyke,
pameHna, yieha u abmomeH).

4. AepoOuWK ca TeroBMMma 3a HOTe — TETOBU 3a
Hore (0,5kr m 1KT) KOpHCTE ce TIpH pamy y
IJIAaBHOM Jielly yaca. Ha ToM TpeHHWHTY U3BOJIe
ce TPETEe)KHO BexkOe 3a JIOE SKCTPEMUTETE
(HOTE W TTyTeallHa pernja).

5. AepoOuK ca JonTama — 3a OBy BPCTy aepoOnKa
O] PEKBH3HTA CE KOPUCTE BEJIMKE JIONTE, KA0 U
Maje sionte ox 0,2kr. V3 momoh JIoTnTH jada ce
M HCTEXKE MYCKyNaTypa IeJor Teja.

6. ,, Jenc” aepobuwk — oBaj BUA acpoOmMka o0yx-
Bara WHTCH3WBHHjC TIOKPETE y3 MY3HKY Mpa-
hene cmobomHUM TIECOM, Kao W TUIECOM Y
MapoBUMa.
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7. AepoOWK ca elleMEHTHMa jore — Ha OBOM
gacy ce TcMXo(HM3Wuka XapMOHHja TOCTHXKE
CalkbeM KapaKTepUCTHYHAM 3a JOoTy H
CTIOPUM KOHTPOITMCAHNM TTOKPETHMA U3 Pa3HIX
MTOYETHHX TIOJIOKaja CIIEN(UIHIX 32 jOTY.

8. CTpeymHr — y MpBOM JIeTy IJIaBHOT Jiejia Jaca
H3BOJIE CE TOKPETH N30METPH)CKE KOHTPAKIIH]C
y Tpajay onm 10 cexyHmu. Y nOpyrom nemy
yaca W3BOJIE ce BekOe mcresama. lcrezame
MYCKYJIaType IeJor Tejla HacTaBjba ce J0
Kpaja Jaca.

9. Iporpam BexOama ca eTaCTUYHAM Tpakama
— BexOe ca eJacCTUYHNM Tpakama U3BOJIE Ce Y
IJIaBHOM JIeJTy Jaca, TIpe aepoOHOT /iena.

10.,,Kux” aepoOuk — eJIeMEHTH KHK-OOKca
M3BOJIE C€ Yy TIIaBHOM Jeny 4aca. Hajmpe ce
yde ¥ ycaBpIlaBajy IMMOKpPETH, a 01 ce KaCHH]e
M3BOIMWIIM  CKCIUTO3WBHHjE, y3 ompeheny
My3uKy. [lokpeTy ce u3Bose yrimaBHOM pyKama.

11.Tae-60 (ca makoBuma W 0e3) — Tmporpam
aepoOHOT BekOama y3 TPHUMEHY eleMeHara
Oopmiaukux BemTHHA (yoapud pykKama H
HOTaMma, CTaBOBH).

12.@onk aepobuk — Ha dacy (onk aepoOwka
yBexk0aBajy ce Kopald HapOTHUX IUIECOBA
Cpomje.

ExkcriepumenTanau mporpam je Tpajao 24
HeJleJbe, YaCOBH Cy OJp)KaBaHHW TPH ITyTa HEACIHHO
(moHenespak — cpea — MeTak), Tpajarke MojeTHHATHOT
gaca je Omro 60 MuHyTa. YacoBu Cy onpkaBa-
HHA y camu aepobuk riryoa “lllmanarn’™ y Hwumry, y
BEUCPHUM YaCOBUMA.

IIpe modeTka mHpHUMEHE EKCIIEPHUMEHTAIHOT
TporpamMa M3BPIICHO j¢ WHHITHjaTHO Mepembe, a Ha-
KOH HCTeka 24 Heneshe 00aBJBEHO je W (DMHAIHO
Mepeme. [Ipe ykipydema y nmporpam BekOama cBaka
WCIMTAHWIIA TIOJABPTHYTA j& MEIUIIMHCKOM MPEryie/y
O]l CTpaHe CHOPTCKOT Jiekapa. Hu jemHa o ucrura-
HHIIa KOja je YKJbyUeHa y MporpaM HHje TpHjaBuIa,
HHTH je KOJ e YTBpheHa Heka MeAUIIHCKA TIperpe-
Ka 3a Y4eCTBOBamE y Iporpamy BexxOama. Hu jemna
O/l MCITUTAHUIIA HUjE Y BpEeMEe yUeCTBOBaba y TPO-
rpaMy MMajla HeKH APYTH PEOBaH OONHUK (DH3UUKE
AKTHBHOCTH, HUTH j€ yYECTBOBAJIA Y HEKOM JIPYTOM
eKCIIepUMEHTAITHOM IporpaMy. Hu jenHa on ucrura-
HUIIA HHje KOPUCTHIIA HUKAKBa JIOIaTKe HCXPAHU CeM
MYJITH-BUTAMAHCKO/MHUHEPATHAX, HUTH j& 3HA4ajHO
Merhalla HauuH MCXPaHe y TOKY eKCIEPUMEHTATHOT
nporpama.
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Y30pak nCHUTAHUKA

VY30pak nCHHUTaHUKa YHHUIIE Cy Ofipacie 0co-
0e sxeHckor nona (n = 10), crapoctu 33,6 £+ 6 ronu-
Ha, KOje Cy JI0 MOYeTKa MPUMEHE EKCIICPUMEHTa-
HOT' IIporpamMa BOJAWJIE CEeIeHTapaH HAauyWH >KUBOTA
(Mame on 30 MuHyTa (PU3MUKE aKTUBHOCTH Y TOKY
Hezesbe). CBe UCIMTAHUIIE Cy Ipe MoYeTKa yrno3Ha-
TE Ca UCTPAKUBAEM H T0OPOBOJEHO Cy IPUCTATIE A2
yuecTByjy y memy. [Ipoceuna TenecHa BHUCHHA HC-
nuTaHuia je omia 170 + 6 1M, a mpocevHa TelaecHa
Maca Ha MHUIMjaJJHOM Mepemy u3Hocuia je 74,2 +
12,73 xr.

Y3opak Bapujadjau 1 HAYMH HUX0BOT
Mepema

[Monazehu on mocTaB/LEHOT TIPEIMETA U THJba
HCTpakWBarma WCIUTaHe cy cieaeche Mopdomorke
KapaKTepUCTHKE:

» tenecHa BucuHa (TB);

» tenecHa maca (TM);

* wmHIekc TenecHe mace (BMU);

* 00um crpyka (OCtp);

* 00mm KykoBa (OKyk);

» wmHIekce cTpyk/KykoBu (MCtp/Kyk);
* 00um Harkosrenurie (OHk);

* 00mm notkonenutie (Ollkm);

* 00um Hammakra (OHima);

* 0o0um rpynu (Ol py).

W3 mpocropa MOTOPUYKUX CIOCOOHOCTH WC-
MMATaHe Cy MOTOPHYKE BapHjadiie M3 MpOoCTOpa CUIIC
U TO:

e y0OKHM Yyyar TapalieIJHUX CTonayia y IId-
pPHHHU paMeHa,

* CKJICKOBH,

° TIONM3amke Yy Cell ca Horama CaBHjCHUM Y
3M100y KOoJIeHa.

CBa Mepema Cy o0OaB/beHa HCTOTa NaHa y
JyTapmUM YacoBUM. AHTPOIIOMETPHjCKE BapHjadIe
Cy MepeHe 1o mpoTokony MHTepHaluoHaIHOT Ono-
JIOIIKOT MPOrpaMa, y CTaHJIapAH30BaHUM yCIIOBAMA.
TenmecHa BUCHHA je MEpeHa Ha KaTMOPHUCAHOM CTaIH-
OMETpY Ca 3a0KpYyKHBamkbeM Ha Hajommkux 0,5 M, a
TeJIeCHA Maca je MepeHa Ha KaJTuOpHCaHO0] KIIMHUYIKO]
CKaJIM ca 3a0KpYyXKUBameM Ha Hajommxux 0,1 kr.

VY ckiony DIaBHOT Jiena yaca y MpBoj HelleIbH
eKCIIepUMEHTATHOT TIporpaMa W3BPIINCHA je Hajupe
o0Oyka m3Bolema BEKOM, a 3aTUM TECTHparhEe CHUIIC

HEKOJINKO HajBAKHHUjUX MHUIMIMNHUX Tpyma, V MHJBY
MpelU3HUjer J03Upamka WHTEH3UTETa Jieia TPCHUH-
ra KOju c€ OTHOCHO Ha pa3Boj cHare. Mcrmranurie cy
HaKOH 3arpeBama paawiie cienehe Bexoe:
* nyOOKHM 4YydYam TapajelHHX CcTomana Yy
mupuan pameHa (CtojusbkoBuh u cap., 2005);
* CKJIEK ca IIakaMa TIOCTaBJbEHUM IIHPE O]
[NIMPUHE paMEHa M OCIOHIEM Ha KOJCHHUMa
(CrojmsproBuh u cap., 2005);
* Tomu3ame y CeJl ca HoramMa CaBUjCHUM Y
KOJICHHMA TIOA YTJIOM Of MPHOIMxKHO 90° —
T3B. ,, pOymmaru’” (Oja & Tuxworth, 1995).

Ha xpajy excniepuMeHTaTHOT IporpamMa 00aB-
JbeHa Cy (pmHamHa Mepema MOP(OIOMIKHX Kapak-
TEPUCTHKA U MOTOPUYKUX CHOCOOHOCTH — MPOCTOP
cuie.

CrarucTrnuka o0pajaa nmojaraka

CBu mojany NpUKYIIJbEHU HCTPAXKHUBABEM CY
oOpaljeHn mocTynuuma IECKpHUIITHBHE W KOMIIapa-
TUBHE cTaTuCTUKe. 3 mpocTopa AeCKpUNTUBHE CTa-
TUCTUKE U3padyHaTe cy apuTMeTnyka cpeauna (AC)
Kao Mepa LEHTpaJHe TEHJICHUHUje M CTaHIapAHa
nesujanyja (CII) xkao mepa nucnepsuje. M3 npoctopa
KOMIIapaTUBHE CTAaTHUCTUKE ypaleH je jeaHocMepHU
f-TECT 3a 3aBUCHE y30pKe pajau yTBphHBama cTaTH-
CTHYKE 3HAYajHOCTH pasiuka u3Mmely WHUIMjaTHOT
u uHanHOT Mepema. Kox Bapujadine ,,uHIEKC 00UM
CTpyKa / obum KykoBa“ ypaljeH je TBOCMEpHH #-TecT
3a 3aBHCHE Y30pKe, jep HHje Omyo Moryhe mpenBu-
JeTH y KoM cMepy he ce AecuTH NpoMeHe, OAHO-
CHO Ja 1iu he moj yrunajem BexxOama nohu 1o seher
cMamema 00MMa CTpyKa Wiu oOuma KykoBa. HuBo
3Ha4YajHOCTH je mojenieH Ha p < 0.05 (*) u p < 0.01
(**). Hobujenn nonamu cy oOpalheHu mpuMeHoOM cTa-
TUCTUUKOT TaKeta VassarStats.

PE3VJIITATU U TUCKYCHJA

Ilocne 24 Henmesbe NpUMEHE KOMILJIEKCHOT
TpymHOT (PUTHEC IporpamMa TOA Ha3HBOM ,,OMHH-
Oyc aepoOWK®, MONUIO je 10 CTAaTUCTHYKH 3Ha4dajHe
npomeHe koj| BehuHe nmpaheHnx aHTPOTIOMETPH]CKAX
Bapujabmu (tabema 1). TemecHa maca WcCTHTaHU-
1a je peayKoBaHa y TIpPOCeKy 3a 4,5 Kr, mTo je J1oBe-
710 1 J0 cMamema BMMU 3a 1,54. Cmameme TenecHe
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Mace Kao IMOCNeNuIa MPUMEHE EeKCIIEPUMEHTATHOT
mporpama, JIOBEJIO je W 0 CTAaTHCTHUYKH 3Ha4dajHOT
cMamema cBUX TpaheHnx Mop(ONIONMIKHX KapakTe-
puctuka obmma Tena. JeauHa Bapwjabia Koja HHjE
CTAaTUCTHYKH 3HAYajHO TTPOMEI-CHA je WHIEKC 00UM

CTyKa / 00MM KyKOBa, IIITO j€ JIOTHYHO KaJl BUIUMO J1a
j€ TIPOCEUHO CMambEeHhe 00MMa CTpyKa M KyKOBa TOTO-
BO jemHako (5,6 omgHOCHO 5,1 M), UMMeE je M FBbHUXOB
MelhycoOHHM OMHOC 0CTa0 TOTOBO HCTH.

Tabema 1 Ilopeheme pesyntara MOpOIOMIKAX KapaKTEPHUCTHKA Ha TIOYETKY M Ha KPajy eKCIIepUMEHTAITHOT

nporpama
Bapujadia MHUIH2IHO (bunaso pazimnka t P
(AC £ Cl) (AC £ Cl)
TM (xr) 74.20 £ 12.73 69.70 + 11.85 4.50 11.21 0.0001**
BMM (xr/m?) 25.61 £3.87 24.07 £3.67 1.54 12.75 0.0001**
OCrp (um) 88.3+12.15 82.7+11.09 5.6 6.84 0.0001**
OKyxk (1m) 102.5 +6.49 97.4+6.02 5.1 9.7 0.0001**
HUCTp/Kyk 0.86 +0.10 0.849 £ 0.10 0.011 1.82 0.1021
OHx1 (um) 63.6 £ 6.08 60.5 +5.81 3.1 3.83 0.0020%*
Ollxu (um) 39.8 £4.57 38.2+3.23 1.6 2.75 0.0112*
OHuaxk (xm) 31.8+3.99 30.5+3.92 1.3 4.99 0.0004**
OI'py (um) 102.8 +12.67 99.1 £11.05 3.7 4.25 0.0011%*

*=p<0.05; **=p<0.01

Hakon 24 Henespe mpuMeHe ,,OMHHUOYC aepo-
OMK*, OIIIO je 0 CTAaTHCTUYKH 3Ha4dajHe MpoMe-
He KoJ CBUX mMpaheHnX MOTOPHYKHX Bapujabiw u3
npocropa cune (tabema 2). Y cBe Tpu BexOe BU-
iecTpyko je moBehan Opoj UCTPaBHUX ITOHABJharha
1o ,,oTkaza”. Ilomro y cBe Tpu Bexde onrepeheme
IpeAcTaB/ba COICTBEHA TEJIECHA Maca, Koja je To-
KOM EKCIIEPUMEHTAJIHOI Iporpama cMameHa (Ipo-
cedHo 3a 4,5 Kr), TO MOXe JNeIMMHYHO 00jacCHUTH
0BaKo 100pe pesynrare Ha GpuHAIHOM Mepewy. [py-

T'H y3pOK KOjH MOYKEMO MPETIIOCTaBHUTH (jep HeMaMo
MoJIaTKe O KOJIMYMHYA MUIIUNHE Mace), Ja je YIPKOC
CMambEeHOj TEJIECHO] Macu Kao U CMambeHUM 00MMHMa
Ha (PMHAIHOM MepemY, He caMo odyBaHa Beh Masio U
noBehana konmunHa MutrhHe Mace. To roBopu j1a je
JI0 CMambeba TeJIeCHe Mace JOIUIO Ipe CBera Ha pa-
YyH CMambeHe KOJIMYMHE TeIeCHe MacTH, LITO je CBa-
Kako MO3WUTHBAH e(eKar NMpHMEeHe eKCIepHMeHTAal-
HOT IIporpama.

TabGena 2 Ilopeheme peynTara MOTOPUUKUX TECTOBA HAa MOYETKY U HA KPajy €KCIEPUMEHTAIHOT IporpaMa

Bapujadia "(l:dcu l::j Z’;{)O ((gléﬂi']g{ﬁ) pazaunka t P

YyumeBH 54+£0.84 18.1+£2.56 -12.7 -17.02 0.0001**

CrkilexoBH 2.3+0.67 11.8+3.77 9.5 -8.5 0.0001**
Hoamszame y cex 5.1+£0.99 28.2+2.2 -23.1 -47.94 0.0001**

*=p<0.05  **=p<0.0l
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Jlobujern pe3ynTath WCTPaXHBamba, MOTY CE
YIOPEIUTH ca pe3yaTarnMa HEKOJINKO HCTPaKABaba,
y KojuMa ce¢ HaBOJE YTHIAju oapeheHmX eKcIepu-
MEHTAJTHUX IporpamMa BekOama Ha MOP(OIIOIIKe Ka-
PaKTepUCTHKE W MOTOPHYKE CIIOCOOHOCTH WCIIHTA-
HUKA.

Wcrmranune (ctapoctu 31,1 + 8,1 rom., Temne-
cHe TexuHe 65,34 kT, n = 7), Koje BexOajy y Tepe-
TaHU MUHUMAJIHO LIECT Mecelu 2-5 MmyTa HeJEJbHO,
umaie cy BMU = 23,04 kr/m> (Makusuh, BopheBuh-
Huxwuh, Martypa u CrojuspkoBuh, 2007), mo je 1,03
KI/M?> Mambe Hero Koj Hamwmx ucrurtanuia. I[lopen
HaBE/ICHOT, Y MMOMEHYTOM HCTPa)XKMBamky WCIHTAHU-
e cy ocTBapmiie 0oJpe pe3ynrare y MOTOPHUYKHM
Bapujabmama nu3 mpocropa cuie (51,43 “TpOymrmakay
Hacnipam 28,2 u 22,71 cknekoBa Hactipam 11,8 y Ha-
IIeM HCTPaKNUBAmbY ), HaKO Cy y HaIlleM HCTPaKUBAY
WCIIUTAHUIIE BHIICCTPYKO IoBehane Opoj wmcmpaB-
HUX TIOHaBJbama 10 “O0TKa3a’’, YMME MOpPaMoO OWTH
3a10BoJbHU. HaBenenn 00spH pe3ynTaTh, y TOMeHy-
TOM HCTPaXKMBamy Cy OUYEKHWBAHH, jep Cy UCTIUTAHU-
Ile Ha CBAaKOM TPEHHHTY Y TE€peTaHH, U3BOIUIIC BEXK-
Oc 3a TpOymHe MumIhe, Kao 1 BexOe ca TeroBUMa.
Mamu bBMU, kao u 60761 pe3yaTaTd y MOTOPUIKAM
BapujabilaMa W3 TMPOCTOpa CHJIE, KOA HCIUTaHWIIA
KOje TPEHHUPAjy y TepeTaHu, MOXKE c€ 00jaCHUTH Y-
KUM 0aBJbCHEM (PU3NIKUM BEIKOATH-EM, yUECTAIINj UM
OpojeM TpeHHWHTa Y TOKY Henesbe (2-5 myTta), Behum
TpajameM nojenuHaqaor Tperunra (80 mo 100 Mmuny-
Ta), Kao M CIIeu(PIIHIM TIPOTPaMOM TPEHUHTA, KOjH
Ce TI0 CBOM CaJipkajy PasziIMKOBAO O]l MPOTPAMCKUX
canpikaja “oMHHOyC’ aepoOurKa (YKJbYIHBAO j€ BUIIIC
BEKOW CHare).

IIpe 1 mocrne mect Henesba TPEHUHTA yeMepe-
HOT TIpe CBera Ka CMamehy TeJIeCHE MacTH, TECTHpa-
HO je celaM TojasHux IpHKumka (21 + 1 rom.). Ha mo-
YeTKY M Ha Kpajy U3MepeHa je TeaecHa Texxuna (76,8
+ 12,5, mactipam 75,0 + 12,0 KT) ¥ IpoTICHAT TEIIECHE
MacTH (Ha moueTky 33 + 4%, a Ha kpajy 31,7 + 3.9
%), a pasnmuKe Cy CTaTHCTHYKH 3HadajHe (Szmedra,
Lemura & Shearn, 1998). 3abenexene mpoMeHe Te-
JIECHE Mace Cy Mame HEero y HalleM UCTPaXHBABY
(cmameme TenecHe Mace 3a 1,8 kr, Hacmipam 4,5 kr
y HallleM UCTPaXHUBamkY), a U MPOIEHAT TeJIeCHE Ma-
CTH j€ PEIATUBHO MaJIO CMambEH, IITO OW MOTJIO Ja ce
ob0jacHm BehoM Iy’)KMHOM Tpajama HaIler eKCIePH-
MEHTAITHOT TIOCTYTIKA.

HcrpaxkuBame Koje je CIpOBEACHO Ha y30p-
ky 30 wcrmrammma m3mehy 30-45 rommue, koje
Cy IOOpOBOJAHO YYECTBOBalle Yy TMporpamy ae-

pobuka y Tpajamby Om TeT Mecenu, 2 TpPEHWHTa
HeJeJbHO, YKasyje Ha 3Ha4YajHe KBAHTHTATHBHE TIPO-
MEHE Yy TPOCTOPY HEKHX MOP(OIIOMKHX M MOTO-
prukux Bapujadbmm (Fuckar, 1997). ¥ momenyTom
HCTpaXWBamby pasinuka y TelecHo] Mach usMely
WHUIHAjAJTHOT U (PMHAITHOT Mepema u3Hocuna je 4,25
KT, IOK je y HaIlleM HCTpaXuBamy W3HOCWIA 4,5 KT,
ykazyjyhu na cy 3abesneskeHe mpoMeHe TeIeCHe Mace
ckopo uacHTHYHE. CTaTUCTUIKY 3HA4YajHE MTPOMEHE
yo4eHE Cy W y TPOIEHH MOTOPHYKHUX BapHjadIn 13
IpocTopa cuie (TpOyIImhaIy, CKICKOBY, TyIHCBH),
Kao M y HallleM HCTPaKUBAbY.

Ilon yrtumajem pgeceToHenesFHOT TpoTpama
IJIECHOT aepoOuKa, KOjU CE peajn30oBao TPH ITyTa
HENeJPHO Y Tpajamy of 1o 50 MuHyTa, Ha Y30pKy 29
ucnuTanuia crapoctu 25-30 ronuHa, youeHe cy cra-
TUCTHYKH 3HauajHE MPOMEHE y TpocTopy Mopdo-
JIOIIKAX KApaKTEPUCTUKA W (PYHKIMOHATHHUX CIIO-
coonoctu (Eickhoff, Thorland & Ansorge, 1983).
Pesyntarn HaBemeHOT WCTpakMBama yKa3yjy Ha
CMamerhe UHJIEKCa TelecHe Mace 3a 1,2 Kr/M? | 1mTo
je 3a 0,34 mame Hero y HalleM UCTpakuBamy. Pe-
3yATaTH YKa3yjy Jla aepoOHH IporpaMu BexOama y3
MY3HKyY, 63 0031upa Ha ITy>)KHHY Tpajama Iporpama,
CTaTUCTUYKH 3HAYajHO YTUUY Ha CMAambEHE TeIeCHEe
Mace MCIUTaHUIIA.

Hakon anammse pesyirara Haler ucTpa-
JKWBama, MOJKE C€ 3aKJbYUHTH Ja je “OMHHOyc’ ae-
pOOUK, TOBUTUBHO YTHUIIA0 HA TEJIECHY KOMIO3HUIIH]Y
1 MOTOPUYKE CIIOCOOHOCTH UCTIUTAHHIIA.

3AK/bYYAK

[Iporpam BexOama MO HA3UBOM ‘OMHH-
Oyc” aepoOMK, KOjU C€ CacTOju OJ JBaHACCT Pa3iiu-
YUTUX TMPOTPAMCKHX cajlipikaja BexOama y3 My3H-
Ky, IM3ajHUPaH je O]l CTpaHe ayTopa paja aa Ou ce
cripeunsia MOHOTOHH]ja Koja ce jaBJba KOJ BekOadu-
1a ycje] NoHaBJbakha FOTOBO WACHTHYHHUX YacoBa Y
Jy’KeM TIEpUOJY, IITO je jeflaH O]l BKHUX paziora
3a HalyIITamke IPYMHO BOh)eHUX mporpama aepoOHOT
BexOama.

Hakon mecr wmeceun crpoBohema, Mpo-
rpaMm “oMHHOYC’’ aepoOUK je TOBEO JO CTATUCTUIKH
3HaYajHUX IIpOMeHa mpaheHnX Bapujadbiu u3 IpoCTo-
pa MOP(QOIOMIKUX KapaKTEPUCTHKA U MOTOPHUUYKUX
CIIOCOOHOCTH MCIIMTAHUIIA.
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Kon mojemnuaganx MOp(dOOMIKAX KapakTe-
pHCTHKA CTATHCTUYKU 3HAYajHO Cy CMarbCHE: Telle-
CHa Maca UCTIUTaHHIIa, OOMM CTPYKa, KYKOBa, HATKO-
JICHUIIE, TIOTKOJICHHIIE, HA/ITIaKTa U rpynu. CMameme
TEJIECHE TEKHWHE W U3MEPEHHX 00MMa, MpOy3pOKo-
BaJI0 je€ CTAaTUTHYKU 3HAuajHO cMameme bMMU (wH-
JeKe TemecHe mMace) 3a 1,54 kr/m%. Y mpocropy Mo-
TOPUYKHUX Bapwjabau (MPOCTOp CHIIC) CTATHCTHY-
KW 3HaYajHe ITPOMEHE YOUCHE Cy KOJ CBUX MpaheHuX
BapHujabIu (IydmbeBH, CKIICKOBH, TOAM3AHE Y Cel),
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THE EFFECTS OF THE ,,OMNIBUS” AEROBICS
APPLICATION ON WOMEN’S BODY COMPOSITION

Abstract

The exercise program called ,,omnibus” aerobics represents an exercise program specially designed to meet the needs of women for
recreational exercise, as well as motivation to improve physical appearance and body weight regulation. ,,Omnibus” aerobics incorporates
a variety of program content with the primary goal, in addition to local and general effects on the body; to make the exercise more
interesting and accessible to trainees. The aim of this research was to determine the effects of implementing a specially designed group
fitness program on selected morphological characteristics of the trainees.

The survey was conducted on the sample of female respondents (n = 10), aged 33.6 + 6, who led sedentary lifestyle up to the start of
application of the experimental program (less than 30 minutes of physical activity a week). The average height of women was 170 &+ 6 cm
and the average body mass at the initial measurement was 74.2 + 12.73 kg.

The effects of the ,,omnibus” aerobics were observed in the area of morphologic characteristics and motor variables from the area of force.
After the experimental program that lasted for six months, three times a week for an hour, there was a statistically significant change in
most of the researched variables. Based on the results of the research, it can be concluded that a specially designed exercise program called
,-omnibus” aerobics leads to positive changes in body composition, as well as in selected motor variables from the area of force.

Keywords: RECREATION / GROUP FITNESS PROGRAMS /,,OMNIBUS” AEROBICS / BODY COMPOSITION / WOMEN

INTRODUCTION

sitting in a car, at work, in front of the TV or a com-
puter. The results of studies throughout the world
show that about 80% of the population is insufficient-
ly physically active and that over 50% of the adult
population is overweight in most developed coun-
tries (Ostojic et al., 2003). Hyperkinesias, obesity
and mental stress together make morbogenous triad -
three factors that together represent the single largest
cause of illness and death of a modern man. Thanks
to the development of medicine in the Western Eu-
rope, approximately every fourth person is over 65

Modern living conditions adversely affect
human health. Today, the average level of physical
abilities development of the population of developed
countries is becoming lower. People who are not in-
volved in recreational exercise have deteriorating
physical abilities, causing serious consequences to
their health and the quality of life in general.

There are more reasons for the drastic decline
of physical abilities in modern man. In the modern
civilization sedentary (sitting) way of life prevails:
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years old (Oja & Tuxworth, 1995). However, their
physical abilities are very moderate and the health is
poor, so they are impeded to live full and independent
life in the old age.

Health represents the ability to adequately re-
spond to many challenges of everyday life and it is
the precondition of the full realization of life poten-
tials. One of the main tasks of recreational exercise is
a positive impact on health, and therefore in the ex-
pert literature a compound health related fitness has
been more frequently used (Oja & Tuxworth, 1995)
— health-oriented fitness or a set of physical abilities
in relation to good health in the broadest sense.

In addition to the health motives, the moti-
vation of women for recreational exercise, the mo-
tives of physical appearance and regulation of body
weight are significantly present (Stojiljkovic, 1994;
Stojiljkovie, 1996). Body composition and physi-
cal appearance are changing under the influence of
exercise. Strength development is generally accom-
panied by increasing muscle mass, while increased
aerobic endurance is often accompanied by a reduc-
tion of subcutaneous adipose tissue (Stojiljkovic et
al., 2005). Changes in body composition can be even
more important, when the appropriate diet is applied
along with the specially programmed exercise (Sto-
jiljkovic, Djordjevic-Nikic and Macura, 2005).

Exercising for reducing the excess body
weight and body fat is generally based on the use of
cyclic aerobic activity combined with strength train-
ing. Cyclic aerobic activity such as walking and run-
ning are also the activities that are commonly used in
the development of aerobic endurance, which is the
most important physical ability of the health aspect.

The recommendations of recognized authori-
ties such as the American College of Sports Medi-
cine (1998), Astrand (1992), in exercise of healthy
adults for improving cardiovascular health, can be
expressed in short as four important tips: 1. Type of
exercise: Because of the possibility of precise cyclic
loads dosing aerobic activities like walking, run-
ning, etc. are recommended. 2. Frequency of exer-
cise: The optimal frequency is three to six trainings
a week. 3. The scope of activities: It is expressed in
minutes, and the recommended dose for individual
training ranges from 20/30 to 45/60 minutes. 4. The
intensity of activities: It is expressed in relation to
the maximum heart rate, and it is recommended that
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the heart rate in training is in the zone of 60-90% of
maximum heart rate.

A sufficient amount of moderate intensity ex-
ercises (55-70% of max. heart rate) will have a fa-
vorable effect on body weight. There are limited sci-
entific data to support the necessity of more intense
exercise (> 70% max heart rate) in order to reduce
and maintain body weight over a long period (Jakicic
etal., 2001).

It is proven that the preservation of lean body
mass (LBM), and thus preserving of resting meta-
bolic rate ( RMR) are the conditions for the preserva-
tion of reduced body weight (Lockwood et al. 2008;
Stiegler & Cunliffe, 20006).

In the process of body mass reducing and im-
proving body composition there are two main factors
that can favorably affect the preservation or increase
muscle mass, and these are the application of the
resistance training (R7) and a diet in which the ad-
equate protein intake is high (not below 1.5 g/kg of
body mass) (Lockwood et al., 2008).

We can conclude that different forms of aero-
bic exercise are superior for reducing body mass, but
a good combination and an adequate use of aerobic
and resistance training should reduce body fat in ad-
dition to improving muscle strength and endurance,
which is a special benefit that can lead to adaptation
to a more active life style of sedentary and obese pa-
tients (Jakicic et al., 2001).

Adult female body is different from the male
body in regard to the development of the skeleton and
muscles, aerobic and anaerobic capacity and overall
performance in physical activities. Given the smaller
effect of anabolic hormones, women have less muscle
mass and exhibit a lower strength and endurance. On
the other hand, women have more pronounced mo-
bility and agility; and have a better sense of rhythm
(Popovic, 1998).

Women have a higher percentage of body fat,
concentrated mostly in the chest and hips, and have
less developed muscles for 33%. The bones are less
dense, strong and heavy. Functionally, there are sig-
nificant differences in heart and vessels system, the
pulmonary ventilation, vital capacity and basal me-
tabolism. Maximum aerobic capacity in adult women
is 25% lower than in men. Heart rate in women is
slightly higher than in men, and with identical load,
women also exhibit higher heart rate compared to
men (Popovic, 1998).
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Nowadays, the most common form of recre-
ational exercise for women aimed at satisfying mo-
tives to preserve health, improve physical appearance
and body mass reduction are different group fitness
programs, whose main goal is, through a continuous
method of operation and defined extent of the resis-
tance, the development of aerobic capacity together
with meeting the aesthetic criteria of the subjects
(Mandaric, 2005).

Group fitness training programs are programs
whose principles of exercise are based on the prin-
ciples of AEROBIC by Kenneth Cooper, i.e. the prin-
ciples of physiology of physical exertion. In 1971
Jackie Soresen came up with the idea to, following
the principles set by Kenneth Cooper; promote aer-
obic exercising accompanied with music, which in
its structure contained dance steps (dance aerobics).
From these days until now, millions of devotees of
aerobics, primarily women, encouraged by the de-
sire for beautiful appearance, health preservation and
recreation, have exercised ,, dance”, ,,soft”, , step”,
Lslide”, , kick boxing”, ,, cardio-funk”, ,,aqua” aero-
bics using different musical styles (latin, disco, funk,
hip-hop, afro, jazz, ethno, etc.) (Mandaric, 2007). All
these different exercise programs are today classified
in the group of the so called group fitness programs.
The common characteristic of all group fitness pro-
grams is training in the group with the sounds of
music, and their diversity is reflected in the nature
of movement structures that are used within the pro-
gram, biomechanical parameters, application, and the
use of apparatus and equipment.

The topic of the research was to study the ef-
fects of group fitness programs for trainees engaged
in this type of recreational exercise. The aim of the
research is to evaluate the effects of a specially de-
signed group fitness program on selected morpho-
logical characteristics and motor abilities of trainees.

RESEARCH METHODOLOGY

The experimental method was applied in the
research, with initial and final measurement and ex-
perimental factor in the form of realization of omni-
bus aerobics program content, which lasted for six
months. In this period, an experimental program was

carried out for one hour three times a week, in the
aerobics club “Spanac” in Nis.

The research protocol

For the research purposes, an original exercise
program called ,,omnibus” aerobics was designed by
the authors of this paper. Omnibus aerobics belongs
to the aerobic group fitness programs, and is charac-
terized by different program contents with the prima-
ry objective to affect the aerobic endurance, strength
and mobility of trainees.

The ,,omnibus” aerobics program contains
twelve different classes of aerobic exercise to mu-
sic, while the each is performed only once in four
weeks (the exercise frequency was 3 times a week,
with a total of 12 hours for 4 weeks - one type of
aerobic program during each class). The main reason
for designing such a complex exercise program was
the observation from the authors’ experience that the
monotony which was common in trainees due to mo-
notonous repetition of almost identical classes in the
long run was one of the important reasons for leav-
ing the group aerobic exercise programs. In order to
successfully carry out the ,,Omnibus” aerobics pro-
gram, it was necessary to have a universally educated
expert, which in this case was one of the authors of
this paper (K. Todorovic). In practice, it is possible
that such a program with one group of exercisers is
realized by several experts, and each would realize
several classes per month by doing programs that he
or she is best qualified for. Of course, different com-
binations of various programs of aerobic exercise are
possible from those chosen in this paper.

Every class of ,,omnibus” aerobics is divided
into introductory, main and final part. The main pur-
pose of introductory part of the class is physiologi-
cal introduction and preparation of a body for intense
training during the main part of the class and it con-
sists of preparation of those muscle groups that will
be most involved in the main part of the class. The
main characteristics include: working with a small
range of motion, light stretching exercises, moderate
pace of work and simple coordination exercises. The
main part of class consists of aerobic part and the part
for the exercise of power, and it varies according to
program content that is applied in that class. The final
part of the training is the same as the introductory;
similar to every class in the content structure, and its
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main characteristic is gradual calming down the body
by employing stretching exercises of the muscle
groups that were most involved in the main part of
the class, combined with breathing exercises and re-
laxation (Mandaric, 2003). In each following month,
within the program content, the number of repetitions
would increase, and partly also the number of exer-
cises, steps, as well as parts of choreography.

Omnibus aerobic program consists of the fol-
lowing program content:

1. Choreographed aerobics — a variety of
dance choreography with specified music is
performed and practiced.

2. Jane Fonda’s workout model — the exercises is
performed without props (free exercise, dance
steps, exercises of strength and mobility,
followed by the sounds of currently popular
music).

3. Aerobics with weights — weights (1kg) are used
during exercise in the main part of a class. The
exercises for the upper body part (exercises
for arms, shoulders, back and abdomen) are
mostly carried out during this training.

4. Aerobics with leg weights — leg weights (0.5
kg and 1 kg) are used during workout in the
main part of the class. The exercises for the
lower extremities (legs and gluteus region) are
mainly carried out during this training.

5. Aerobics with balls — for this type of aerobics
the equipment which is used are big as well as
small balls of 0.2 kg. The muscles of the whole
body are strengthened and stretched with the
help of the balls.

6. Dance aerobics - this form of aerobics includes
more intense movements with music followed
by free dance, as well as dance in pairs.

7. Aerobics with yoga elements — during this
class the psychophysical harmony is obtained
by breathing which is characteristic for yoga
and by slow controlled movements from
different initial yoga-specific positions.

8. Stretching — in the first part of the main part of
the class, the 10-second isometric contraction
movements are performed. In the second
part of the class the stretching exercises are
performed. Stretching the muscles of the
whole body continues to the end of the class.

9. Exercise program with elastic bands — the
exercises with elastic bands are performed in
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the main part of the class, before the aerobic
part.

10.Kick aerobics - kickboxing elements are
performed in the main part of the class. First,
the movements are learned and improved, but
later they are performed in a more explosive
way, with specified music. The movements are
mainly performed with hands.

11.7ae-Bo (with and without bags) — it is a
program of aerobic exercise using elements
of martial arts (strikes with hands and feet,
postures).

12.Folk aerobics — during the folk aerobics classes
the steps of folk dances of Serbia are practiced.

The experimental program lasted for 24 weeks,
the classes were held three times a week (Monday
- Wednesday - Friday), and the duration of a single
class was 60 minutes. The classes were held in a
hall of aerobics club “Spanac” in Nis, in the evening
hours.

Prior to the implementation of the experimen-
tal program the initial measurement was conducted,
and after 24 weeks the final measurement was done.
Before joining the program each respondent was ex-
amined by a sports physician. None of the respon-
dents included in the program reported, or was found
any medical obstacles for participation in exercise
program. None of the respondents had any other
form of regular physical activity or participated in
another experimental program in the course of pro-
gram. None of the respondents used any supplements
except for multi-vitamin/mineral, or significantly
changed diet during the experimental program.

The sample of respondents

The sample of respondents consisted of adult
females (n = 10), aged 33.6 £ 6, who, up to the start
of the experimental program implementation led
sedentary lifestyle (i.e. had less than 30 minutes of
physical activity a week). All the respondents were
informed prior to the research and voluntarily agreed
to participate in it. The average body height of wom-
en was 170 £ 6 cm and the average body mass at the
initial measurement was 74.2 + 12.73 kg.
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The sample of variables and the way of
measurement

Starting from the set subject and the aim of the
research, the following morphological characteristics
were examined:

* Body height (BH);

* Body mass (BM);

* Body mass index (BMI);

*  Waist circumference (WC);

* Hips circumference (HC);

*  Waist/hips index (WHI);

* Thigh circumference (TC);

* Calf circumference (CC);

» Upper arm circumference (UAC);
* Chest circumference (ChC).

From the area of motor skills, motor variables
from the area of force were tested as follows:
* Deep squat with feet parallel to shoulder width,

e Push-ups,
» Rise in sitting position with legs bent at the
knee.

All measurements were performed on the
same day in the morning. The anthropometric vari-
ables were measured according to the protocol of
the International Biological Program, under the stan-
dardized conditions. Body height was measured on a
calibrated stadiometer with rounding off to the near-
est 0.5cm, while the body mass was measured on a
calibrated clinical scale with rounding off to the near-
est 0.1 kg.

Within the main part of the class in the first
week of the experimental program the training of the
exercise was done firstly, followed by the power test-
ing of several most important muscle groups, in order
to dose the intensity of the part of training related to
the development of force precisely. After the warm-
ing up, the respondents were doing the following ex-
ercises:

* Deep squat with feet parallel to shoulder width

(Stojiljkovic et al., 2005);

* Pushup with hands placed wider than shoulder
width, with support on the knees (Stojiljkovic

et al., 2005);

e rise in sitting position with legs bent at the
knees at an angle of approximately 90° - the so

called “sit-ups” (Oja & Tuxworth, 1995).

At the end of the experimental program, the
final measurement of morphological characteristics
and motor skills — the area of force was done.

Statistical data processing

All data collected by the research were ana-
lyzed using the descriptive and comparative statistics.
From the area of descriptive statistics, the arithmetic
mean (AM) as a measure of central tendency and
standard deviation (SD) as a measure of dispersion
were calculated. From the area of comparative sta-
tistics the one-way #-test for dependent samples was
made in order to determine the statistical significance
of differences between the initial and final measure-
ment. For the variable “waist/hips index” a two-way
test for dependent samples was done, because it was
impossible to predict in which direction the changes
would occur, i.e. whether greater reduction of waist
of hips circumference would happen under the influ-
ence of exercising. The significance level was set at p
<0.05 (*) and p <0.01 (**). The data obtained were
processed using the statistical package Vassar Stats.

RESULTS AND DISCUSSION

After 24 weeks of application of a complex
group fitness program called “omnibus aerobics”,
there was a statistically significant change in a major-
ity of the observed anthropometric variables (Table
1). Body mass of the respondents was reduced by an
average of 4.5kg, which resulted in the reduction of
BMI of 1.54. Body mass reduction as a consequence
of the application of experimental program led to
a statistically significant reduction of all observed
morphological characteristics of body circumfer-
ence. The only variable that was not statistically sig-
nificantly changed was the waist/hip circumference,
which is logical since the average reduction of waist
circumference and hip circumference is nearly equal
(5.6 and 5.1cm), by which their ratio remained al-
most the same.
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Table 1 Comparison of the results of morphological features at the beginning and the end of the experimental

program
Variable ( AiICIiE_riEgD) ( A&nialso) difference t p
BM (kg) 7420+ 12.73 69.70 + 11.85 4.50 11.21 0.0001%**
BMI (kg/m?) 25.61+3.87 24.07 £3.67 1.54 12.75 0.0001**
WC (cm) 88.3+£12.15 82.7 + 11.09 5.6 6.84 0.0001%**
HC (cm) 102.5 + 6.49 97.4+6.02 5.1 9.7 0.0001**
WHI 0.86+0.10 0.849 +0.10 0.011 1.82 0.1021
TC (cm) 63.6 £ 6.08 60.5+5.81 3.1 3.83 0.0020%*
CC (cm) 39.8+4.57 38.2+3.23 1.6 2.75 0.0112*
UAC (cm) 31.8+£3.99 30.5+£3.92 1.3 4.99 0.0004**
ChC (cm) 102.8 £ 12.67 99.1+11.05 3.7 425 0.0011%*

*=p<0.05; ** = p<0.01

24 weeks after the “omnibus aerobics” appli-
cation, there was a statistically significant change in
all monitored motoric variables from the area of force
(Table 2). In all three exercises the number of cor-
rect repetitions to “termination” was increased many
times. Since in all three exercises the load was one’s
own body mass, which was reduced during the ex-
perimental program (4.5 kg averagely), this can par-
tially explain such good results at the final measure-

ment. The second cause that can be assumed (since
we have no data about the amount of muscle mass) is
that despite the reduced body mass as well as reduced
circumferences at the final measurement, the amount
of muscle mass was not only preserved, but slightly
increased. This suggests that a decrease in body mass
occurred primarily at the expense of reduced amount
of body fat, which is certainly a positive effect of the
experimental program.

Table 2 Comparison of the results of motor tests at the beginning and the end of the experimental program

Variable ( Ail\r/llit_jagD) ( Al:c/i|n¢alsD) difference t p
Squats 54+£0.84 18.1 £2.56 -12.7 -17.02 0.0001**
Pushups 2.3+0.67 11.8+3.77 -9.5 -8.5 0.0001**
Raise in sitting position 5.1£0.99 28.2+22 -23.1 -47.94 0.0001**

*=p<0.05  *=p<0.0l

The research results can be compared with
the results of several studies, in which the effects of
certain experimental exercise program on the mor-
phological characteristics and motor abilities were
specified.

The respondents (aged 31.1 + 8.1, body weight
65.34 kg, n="7), who exercised in the gym for at least
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six months 2-5 times a week, had BMI =23.04 kg/m2
(Makivi¢, Djordjevi¢-Niki¢, Macura, & Stojiljkovic,
2007), which was 1.03 kg / m? less than in our re-
spondents. In addition, the respondents from the said
research had achieved better results in motor vari-
ables from the area of force (51.43 versus 28.2 “sit-
ups” and 22.71 versus 11.8 push-ups in our research),



Stojiljkovi¢ S, et al. The Effects of the ,,Omnibus” Aerobics... PHYSICAL CULTURE 2010; 64 (2): 59-67

although in our research the respondents increased
the number of correct repetitions to “termination”
many times, which must be satisfying. Better results
listed in the above mentioned research were expected
because the respondents were performing exercises
for the abdominal muscles during all trainings in the
gym, as well as exercises with weights. Lower BMI
and better results in motor variables from the area of
force at respondents who train in the gym can be ex-
plained by longer participation in physical training,
more frequent number of trainings during the week
(2 — 5 times), longer duration of a training session
(80 to 100 minutes), as well as a specific training
program, which was different in its content from the
program content of “omnibus” aerobics (it included
more power exercises).

Before and after six weeks of training aimed
primarily at reducing body fat, seven obese black
women were tested (aged 21 + 1). At the beginning
and the end body weight (76.8 £ 12.5, versus 75.0 +
12.0 kg) and body fat percentage (initially 33 + 4%,
and finally 31.7 £+ 3.9 %) were measured, and the dif-
ferences were statistically significant (Szmedra, Le-
mura & Shearn, 1998). The recorded changes in body
mass were lower than in our research (body mass de-
crease of 1.8 kg versus 4.5 kg in our research), while
the percentage of body fat is relatively little reduced,
which could be explained by a greater length of
our experimental procedure.

The research which was conducted on the sam-
ple of 30 female respondents aged 30-45, who volun-
tarily participated in the aerobic program which last-
ed for five months, with 2 trainings per week, showed
significant quantitative changes in the area of some
morphological and motor variables (Fuckar, 1997).
In the aforementioned research the difference in the
body mass between the initial and the final measure-
ment was 4.25 kg, while in our research it was 4.5
kg, indicating that the recorded changes of body mass
are almost identical. Statistically significant changes
were observed in the assessment of motor variables
from the area of force (sit-ups, pushups, squats), as
well as in our research.

Under the influence of ten-week-long dance
aerobic program, that was realized three times a week
for 50 minutes, on the sample of 29 female respon-
dents aged 25-30, statistically significant changes in
the area of morphological characteristics and func-

tional abilities were perceived (Eickhoff, Thorland &
Ansorge, 1983). The results of the above mentioned
research suggest the reduction of the body mass in-
dex of 1.2 kg/m* which is 0.34 less than in our re-
search. The results show that aerobic programs of
exercising with music, regardless of the duration of
the program, have statistically significant impact on
body mass reduction of the female respondents.

After analyzing the results of our research, it
can be concluded that the “omnibus” aerobics had a
positive impact on body composition and motor abil-
ities of respondents.

CONCLUSION

The exercise program called “omnibus” aero-
bics, which consisted of twelve different program
content exercises to music, was designed by the au-
thor of this paper in order to prevent monotony that
occurs in trainees due to repetition of almost identi-
cal classes over a longer period, which is one of the
important reasons for leaving the group led aerobic
exercise programs.

After six months of implementation, the pro-
gram “omnibus” aerobics led to statistically signifi-
cant changes in monitored variables from the area of
morphological characteristics and motor abilities of
respondents.

Of individual morphological characteristics
the following were significantly reduced: body mass
of respondents, waist, hip, thigh, calf, and upper arm
and chest circumferences. The reduction in body
weight and measured circumferences has caused the
statistically significant reduction of BMI (body mass
index) of 1.54 kg/m2. In the area of motor variables
(the area of power), statistically significant changes
were observed for all monitored variables (squats,
pushups, rise in a sitting position), in which the mul-
tiple increase in the number of correct repetitions to
“termination” was noticed.

On the basis of the research results, it can be con-
cluded that the “omnibus” aerobics, i.e. the use of dif-
ferent program content (according to music, usage of
props, movement structures) of which it is made, results
in positive changes in body composition, as well as in
selected motor variables from the area of force.
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