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Cazxkerak

Inss oBOT HicTpakuBamba je 610 AedrHICare aKTyeTHOT MOJIeNa CTarba TeIECHOT cacTaBa pajiHO aKTHBHUX JkeHa ca Tepuropuje beorpana. Y3opak
je 6uo cacraesbeH ox 109 ucnmranuma, mpoceyHor y3pacrta 35.249.5 roqunHa u pagHor craxa = 9.6+9.3 rogunaa. CBa Mepema Cy M3BpIICHA y
niepuony 2011-2012. roquHe y MOTOPHYKO-UCTPaKUBAYKO]j Taboparopuju DaxynTeTa criopTa U (H3UYKOT BacIuTama YHIBep3uTeTa y beorpany;
MPUMEHOM CTaHapIM30BaHe MPOLEAYPe, METOJOM eIeKTPHIHE MyJITHKAaHaIHe Ononmieane. McrpaxnBameM je oOyxBaheHno nBageceT
nBe (22) Bapujabne - yerpHaecT ocHOBHUX (14) m ocam (8) u3BeneHux (MHIEKCHMX) Bapujabmu. OcHoBHe Bapujabne cy Omie: TB —
TenecHa BucuHa, TM — tenecna maca, ULT - untpa nenynapua teanoct, ELIT - ekctpa nenynapna teunoct, ThB - ykynHa konuunHa
TEYHOCTH Y opranusmy, [Iporennn, Munepam, MMK - maca MuHepaina u3 caapixkaja koctijy, MTM - ykynHa maca tenecHe macta, CMM
- Maca ckenetHux mumnha, BOA - moepmmna Bucuepataux mMacti, BLIM - maca sxuBux henuja y opranmsmy, BMP - BpenHocT 6a3amHor
Mmetabomsma, GUC - purHEC CKOp Kao OIeHa TelecHOT cacTasa. M3Benene (MHAekcHe) Bapujadie cy 6mie: BMU - nnpekc mace Tena,
IITM - mponenar mactu y teiy, [IBT - npouenar Boge y tery, [IMU - nporenncko macHu maAeke, [ICM - mumuhan uanexe, UI'M -
naaexc rycrune mummha, KTU - xomrano-tenecan unaekc, [ITH - nporenncko TenecHn nHACKC. Pesynrarn cy mokasaay ja mpocedHa
TeJleCHa Maca MCIMTAHWLA M3HOCH 67.66+13.39 kI, TenecHa BucuHa 167.04+6.62 1M, unaexc Mace tena 24.27+4.66 kr/m?, maca MurmhHor
TKHBa 26.55+4.46 k1, npoueHar mummhae Mace 29.09+8.47, maca TenecHe Mactu 20.52+9.74 kt,, porieHar MacTu y ey 29.09+8.47, moBpimiHa
BHCLIepaiHe MacTH je 77.92+40.23 v, durrec cxop 73.23+6.75 unpekcHux 6omoBa. V3 100MjeHnX pesyiraTa MoXe Ce 3aKJbyUNTH J[d aKTYEITHI
MOP(}OJIONIKY CTaTyC NCINTHBAHMX XKEHA JASTUMHIYHO O/IroBapa HOPMAIHO yXpameHoM Tuity. BMI 1 3acTyIUbeHOCT TeNeCHHX MacTH Cy MMAali
TOTOBO I'PAaHIYHE BPEHOCTH, TIPeMa roja3HOCTH. 3a0eieKeH je BPJIO BICOK IIPOIICHAT JKeHa y KaTeTOPHjH IPEerojasHuX U rojasHux npema BMU
(40%) u IICM (36%).
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YBOJ,

Iloxg TenecHOM CTPYKTYpPOM - CacTaBOM IOJ-
pa3yMeBa ce CKyl MaTepuja O KOjUX C€ CacToju
Jbyncku opranuzam (Heyward, & Stolarczyk, 1996).
Ca OMONOLIKOT aCTeKTa, Y OJHOCY Ha MAaKpo HUBO,
JbyACKH OpPraHu3aM C€ CacTOju O YEeTHPH IJIaBHA
MepJbUBa CETMEHTA MaTepuje U TO: TEYHOCT — BOAA,
MacHE KOMIIOHEHTE, UYBpPCTE KOMIIOHEHTE — 4YHjy
OCHOBY YMHE MHHEPAJIHM CAcTOjUM U NPOTEHHCKE —
mummhHa KomroHeHTa (HajBehum nemom). [lopen
MOMEHYTHX, OCHOBHUX €JIeMEHaTa TEeJIECHE CTPYK-
Type, MOory ce AeguHucaTd U MOPQOJIOIIKNA HHICK-
CH, Ha OCHOBY KOjuX je Mmoryhe yTBpOUTH OTHOC
n3Mmel)y nojeArHUX KOMIIOHEHATa WK YaK U CETMEH-
TapHU OIHOC MCTUX KOMIOHeHara. Ha Taj HaunH ce
MOTY TIpEIM3HHje YTBPIUTH HUBOU W MPOMOPIHje/a
NOjeAMHUX eyleMeHaTa Wi cermenara (Mauypa, u
cap., 2010), mro MoXxxe UMaTH 3HAYaja Y HCTPaKH-
BAYKOM U KJIIMHUYKOM pay.

3a yrBphHUBamke KBAHTUTATUBHUX I10KA3aTEIba
U IIPOIOPLHja TEJIECHOT cacTaBa pa3BUjeHO je BUIIIE
merona (Heyward, & Stolarczyk, 1996) u jomr yBex
ce BpIIEC KOMIapauuje M BaJIWAALHUje Pa3InIUTHX
TEeXHUKAa U METOZIa MEpema y OAHOCY Ha HHX caMme,
y OOHOCY Ha Pa3IMYUTE KapaKTePUCTUKE y30paKa
nomynanyja Jbyad, Kao U y OJHOCY Ha pPas3IHyuTe
TpeTMaHe yTHIlaja Ha poMeHy uctor (Jankosuh, u
cap., 2008; Gaba, et al., 2009; Mamypa, u cap., 2010;
CromwpkoBuh, Mannapuh, Tomoposuh, m Murtnh,
2010; Ii¢, 1li¢, Mrdakovi¢, & Filipovié, 2012).

Meroga  Mepema  TEJIECHOT  cacTaBa
CJIEKTPUYHOM  MYJITHKAaHAJHOM OHMOMMIIEJaHLIOM
jé TEexXHOoIoTHja HajHOBHjE€ TeHepalyje Koja Ha
jemHOCTaBaH M HEWHBa3WBaH Ha4yMH 00e30ehyje
BaJIMJIHE TToJaTke o cactaBy Tena. InBody 720 (http:/
inbody.rs/), ka0 MepHU HHCTpyMeHT, oMoryhasa nu-
PEKTHO Mepeme CBUX OCHOBHMX €JeMEHara cacTa-
Ba Tena (Heyward & Stolarczyk, 1996; Gaba et al.,
2008; Marypa u cap., 2010).

[Ipaheme npomeHa TeIeCHOT cacTaBa KoJ pas-
JUYUATUX Y3paCHHUX KaTeropuja Ba)KHO je 300T KOH-
TpOJIE aKTyeJIHOI CTaryca, ajli U pagu yTBphuBama
TpPEeHa MPOMEHa YKYITHEe Mace WIH MOjeANHUX JIeN0-
Ba JlaTe CTPyKType. MacHO TKHBO je jeMHA KOMIIO-
HEHTa TEJIECHOT cacTaBa, Koja MOoKa3yje TeHACHLH]Y
yBehama, TOTOBO TOKOM uuTaBor >kuBoTa (Abe,
et al., 1996; Mott, et al., 1999). Ilopen Ouomom-
KHX yTHullaja Be3aHmx 3a crapeme (Kuk, Saunders,
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Davison, & Ross, 2009), mpoMeHa cTHIa KXHUBOTA
CaBpeMEHOT YOBeKa (pemykoBaHa (H3WUKAa aKTHB-
HOCT W moBehaHU €HEPTeTCKH YHOC), YCIOBWIIN CY
Jla CHOPMHO yBehame 3aCTyIJbEHOCTH MAaCHOT TKH-
Ba, NIOCTaHE jellHa Of] NIABHUX OJPEIHUIA 3/IpaBiba,
omHocHo 6onectn. Kako HaBome ayropu ['aba u ca-
pamaum (Gaba et al., 2009), mpeBeHIHja SKIIECHOT
MOOWTKAa Ha TEJIECHOj MaCH-MAaCTH IMOCTa0 je jaBHO-
3IPaBCTBEHN TPHOPUTET y 3e€MJbaMa Pa3BH]jCHH]ET
cBera, kao u 'y Cpbujum (Jopra, MakcumoBuh, &
Hasumosuh, 2007). Ca mpyre cTtpaHe, cTapeme HEY-
MUTHO MIPaTH CMabeHhe MUITHNHE KOMITOHEHTE Telie-
CHOT' cacTaBa, IpH YeMy ce TelieCHa Maca He MeHa
i ce moBehasa Ha pauyH macth (Abe, et al., 1996;
Kyle, et al., 20006).

Cristou, et al. (2005), 3axipydyjy y CBOM
UCTPaXUBamby J1a Cy Mepe TOTAJIHOT TEJIEeCHOT U al-
JOMHUHAJHOT aJTAM03UTEeTa KOH3UCTEHTHO U HE3aBUC-
HO TTOBE3aHE Ca IMHUPOKUM BApUjeTETOM YyTBpIEHUX
(bakTopa pusnka 3a 000JbCHa CpIla U KPBHUX CYII0-
Ba, KOJI MyIIIKaparia, ajid U KoJ xeHa (Zamboni, et al.,
1997). YrBphuBame canpikaja aOJOMUHATHOT (BHC-
LEPATHOT) aJIMTIO3UTETA CE JJAHAC UCTUYE Ka0 HEOll-
XontHa HH(OpMaIHja y T1jarHOCTUKOBAakY U TPeTMa-
Hy HajBeher Opoja XpOHUYHUX He3apa3HUX OOJIECTH.
[lent u capanuumum (Pelt, et al., 2002) u 3amOoHu U
capamgaumm (Zamboni et al., 1997), nctuday y cBoM
HCTpaXUBamky Ja Cy peruoHaiHe (abaoMuHaIIHE)
MacTH CHa)KaH HE3aBHCTaH HPEAUKTOP MHCYJINHCKE
PE3UCTEHIIHje U JUCITUIUACMH])E KOJ| TOCTMEHOMay 3~
HuX keHa. OnpehuBame mHIEKca TelecHEe Mace je,
Beh, HEKOJIMKO JIelieH’ja OCHOBHU, HajjeIHOCTaBHUU
W IWHUpoKo NpuxBalieHW MOKa3aTesb YXpambeHOCTU
nomynanuje. [lokazano ce ga cy BUIlE BPEAHOCTH
OBOT' MHJICKCa OWJie CHa)XHO W HE3aBHCHO IOBE3a-
HE ca NITETHHM HHBOMMA WH(IAMATOPHUX W ITH-
MUJIHUX Mapkepa (KapIuoBacKylapHH Ouomapke-
pH) Y HCTpaXKMBamby Ha BEJIMKO] MOMYJAIHMjH >KeHa
(Mora, Lee, Min., Buring, & Ridker, 2006). IIpema
nokazaremuma MHCTUTYTA 32 jaBHO 31IpaBibe, OJpac-
na nomynauuja CpOuje je y CBEeTCKOM BpXY 10 Opojy
000JIeNIUX ¥ YMPJIUX 0] 000JICHha cplia U KPBHUX CY-
JI0Ba, METAa0OIMYKAX W MaJHTHUX 000Jema M Ap.
(MuctutyT 32 jaBHO 3apaBibe PenyOmuke CpOwuje,
2010; 2010a.). IlpeBeHiuja HaBeACHHUX O00OJICHA,
nojipazymeBa Je(pUHHUCAKE TOY3[IaHUX HOpPMAaTH-
Ba CBHX IapameTapa KOju MOTY Jia YKaXy Ha pU3UK
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on obonenama. [lopen Tora, moTpedHO je pa3BHjambe
cucTeMa ca YHUDHUIIMPAHOM METOIOTOTHJOM OLICHHH-
Bamba AKTYeJHOT CTamba yXPamEeHOCTH H TEJEeCHE
CTPYKTYpe KOJI TOTyJaluje oJf MHTepeca 3a UcTpa-
xkuBame. Ha Taj HaumH O Omio Moryhe mpaTuT u
e(ekTe MpUMEemEeHUX TpeTMaHa ((U3nIKo BexOame,
ucxpana u jap.) (Jopra, u cap., 2007; Jankosuh, u
cap., 2008; Géaba, et al., 2009; Jloncaj, u cap., 2010;
CrojusskoBuh, u cap., 2010; Ili¢, et al., 2012).

OCHOBHHM IIWJb OBOT HWCTpaXkuBama je aedu-
HHUCale JCCKPUNTUBHOT MOJeNla CTPYKType Tena
NoITyJIalje pajHo aKTMBHUX keHa beorpana. [lara
TOTYJTaIuje je, 300T yCIoBa )KUBOTA, Y HajypOaHH)oj
cpeannu PemyOmuke CpOuje, XUMOTETCKH, HAjIOA-
JIO)KHUja HETaTUBHUM YTHUIIajMa PaJHOT ¥ )KHBOTHOT
okpyxema. CeKyHIapHH Wb HCTPaXHBama je Ja
Ce WHUIMjAJTHO OIWINE aKTyelHO CTame mpaheHux
Bapujallli TeJIECHE CTPYKType, Mel)y kKojuMa uma u
HOBO Je(pUHUCAHUX MOP(OTIOMIKHX HHACKCA.

METOJ

Y30pak nCUTAHUKA

V3opak je 6mo cactaBibeH on 109 ucnmranmma
ca MECTOM CTaHOBama Ha MPOCTOpy rpaaa beorpan.
OCHOBHH JECKPUNTHBHU TIONAIM O MCIUTAHUIAMA
cy omnu cnenehu: y3pact = 35.2+9.5 (Mun — Max
=20 — 61) ronuHa, pagau ctax = 9.6£9.3 (Mun —
Max = 1 — 35) ronuna. ¥ ogHocy Ha npodecuoHa-
Hy CTpyKTypy, 62 ucnuranune (56.88 %) cy panu-
Jie Y KOMYHAJIHO], TIOJIMIIMjCKO] MJIM BOJHO] CITYKOH
(KoMyHaTHa TTONHIIHja, BaTPOTACIIH, KaHIapMepHja,
noimuuuja u Bojcka P CpOwuje), mox je 47 panu-
70 (43.12 %) y umMBMIIHO] CIyXOM (agMHHHUCTpa-
TUBHH TIOCIIOBH, JIGKApHU, EKOHOMHCTH, MEHAIMEHT
¥ TpocBeTa). Y ogHOCY Ha pamHu ctaxk 49 (59.63
%) je umano mo 9.9 rogmna, 22 (20.18 %) je nma-
7o ox 10.0 mo 19.9 roguna, 20 (18.35 %) je umaino
10 20.0 1o 29.9 ronune u 2 (1.83 %) npexo 30 roxu-
Ha paHOT cTaxka. Y ofgHOCy Ha y3pacT, 36 (33.03%)
je owmmo nBageceroromuinmakuma, 43 (39.45 %)
je Owno Tpuumeceroroauiimakuma, 20 (18.35 %)
je Omio uerpaeceToromuinmakuma, 9 (8.26 %) je
ommo mexeceroronmmakuma u 1 (0.92 %) je Ouna
IE3/ICCETOTOIUIIHLAKUbA. Y OJTHOCY HA yYECTAIOCT
¢u3nuKe aKTUBHOCTH WIM (U3MYKOT BexOama (y
(GuTHEC LEHTPY WM CaMOCTAIIHO), 34 ucIHUTaHHIA

(31.19%) yommrte Huje BexxOano, 1ok je 46 (42.20%)
oo Gpu3MUKK aKTUBHO WK je BexOano 1 10 2 myta
HenesbHOo, 20 (18.35%) je Owino Gu3MUKH aKTUBHO
win je BexxOano 3 1o 4 nmyra HeaesbHo, a 9 (8.26%)
MpeKo 5 myTa HeaeJbHO. Y OJHOCY Ha MCIUTAHUIIE
Koje cy Owie (pU3MUKM aKTHBHE WM Cy BexOae,
Jata mojeJuHavYHa aKTUBHOCT je y MPOCEeKy Tpajana
34.6+28.4 MmunyTa.

Mepeme TesiecHe CTPYKTYpe

Cga Mepemsa cy u3BpIeHa y nepuony 2011-2012.
roguHe y MeToquiIKo-HCTPaKUBavKoj J1rabopaTopuju
(MWJI) ®akynrera criopra ¥ (DU3WYKOT BaCIIUTARHA
VYuusepsurera y beorpamy. Mepewa cy peannsosa-
Ha CTaHAAPAN30BAHOM IPOLIETYPOM, IPUMEHOM METO-
JIc CNEKTPUIHE MYJITUKAHAIHE OronMIIeaantie moMohy
aHaM3aropa TeJeCHEe CTPYKTYpe HajHOBHjE TeHepaluje
- InBody 720 (Gaba, et al., 2008; Gaba, et al., 2009;
http://inbody.rs/).

Bapuja6ue

OBuM ucTpakuBameM je oOyxsaheHo nBase-
ceT nBe (22) Bapujaliie ¥ TO YETPHACCT OCHOBHUX
(14) m ocam (8) WM3BENEHHWX, OMHOCHO HWHACKCHHUX
Bapujabmu neduHucaHux y (HopMu MOp(hOIOMIKAX
WHJEKCa, TTOMOhy KOjuX je omucana MOp¢oJoIIKa
CTPYKTypa Tella HCITUTaHUIIA.

OcHoBHe Bapujabie cy ouie cienche:

1. TB — TrenecHa BUCHHA, HU3paKeHa Y IIM,

2. TM — TenecHa mMaca, U3paXkeHa y KT,

3. ULT (ICW) - uHTpa HeayiapHa TEYHOCT /
TeuHocT y henuju/, nuzpaxena y Jl,

4. ELIT (ECW) - ekctpa uemyjiapHa TEUHOCT /
TEYHOCT BaH henuje/, uzpaxena y Jl,

5. TbB (TBW) - ykynHa KOJIMYMHA T€YHOCTH Y
opranusmy, uzpaxena y JI,

6. IlpoTenHu - U3paKeH! y KT,

7. MuHepanu - U3paXKeH! Y KI,

8. MMK (Osseous) - Maca MUHEpaJja u3 cajapiaja
KOCTH]Y, U3PKEHH Y KT,

9. 1IMTM (BFM) - ykymHa Maca TeJeCHE MacTH,
U3paXEHA Y KT,

10.CMM (SMM) - maca ckeneTHuX wmwuiwmha,
U3paXEHA Y KT,

11.B®A (VFA) - noBpimHa yHyTpalImbIX OpraHa
ca BUCLIEPAIIHUM MacTHMa, H3pakeHa y M,
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12.bIIM (BCM) - wmaca »xwuBHX hemmja y
OpraHu3My, U3payKeHa y K,

13.BMP (BMR) - BpemHocT 0aszamHOoT MeTa=
OommsMa, m3paken y Kkair,

14.®UC (FIS) - utHEC cKOp Kao oIeHa TEIeCHOT
cacraBa, U3paxkeH y 0010BHMa.

W3Benene (nHaeKkcHe) Bapujadiie cy Omie:

1. BMU (BMI) - uanekc mMace Tena, U3pakeH y
Kr/M?,

2. ITM (PBF%) - mpomeHar MacTH y Teuy,
m3padayHat kao ogaoc MTM/TM, uspaxken y
%,

3. IIBT (PTBW) - mpomeHar Boae y Tey,
n3pauyHat kao ogaoc TEB/TM, uzpaxen y %,

4. TIMU (PFI) - mpoTeWMHCKO MAacHH WHIEKC,
nHaekc omHoca mportewHa ([IporenHn) wu
ykymHe Mace mactu (BOM), m3padayHat kao
omHoc [Iporenna/b®M, m3paxen y %,

5. TICM (PSMM - percent of skeletal muscle
mass) - MUMUhHA WHIEKC, WHIEKC OIHOCA
Mace ckenetHux mumuha (CMM) u TenecHe
mace (TM), wuspauynar kao CMM/TM,
n3paxkeH y %,

6. UI'M (SMMD - skeletal muscle mass density)
- WHJEKC TycThHe Mumwmha, WHAEKC OJHOCa
Mace TIPOTEeMHAa W CKeJIeTHWX Mummha,
m3paayHat kao Ilporenan/CMM, m3pakeH y
%,

7. KTU (OBM) - xomTaHO-TEJIECHU WHJICKC,
WHJIEKC OJHOCAa MHHEpajHe Mace KOCTH]Y
(Oceyc) u tremecue Mace (TM), u3pauyHar kao
omHoc Oceyc/TM, uzpaxen y %,

8. TITU (PBMi) - mpoTEeNHCKO TEICCHU WHICKC,
WHJEKC OIHOCAa TPOTEeWHA W TelleCHe Mace,
m3padyHar kao omHoc IIporemna / TM,
n3paxkeH y %.

CrarucTnuka o0paja nogaraka

CBu pe3ynTaTH Cy NPBO aHAJIM3UPAHU TPH-
MEHOM  JIESCKPUNTHBHE CTaTHCTHYKE TPOLEAY-
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pe pajau u3padyHaBarma OCHOBHHUX Mepa ICHTpal-
He TeHICHIMje U aucnep3uje momataka (Mean, SD,
c¢V%, Std. Error, Skewness, Kurtosis, Min u Max,
W WHTEpBaJ TOy3AaHocTd Ha 95%). IlpaBumHOCT
TUCTpUOyIHje BapHjadbu je TeCcTUpaHa MPUMEHOM
HemapameTpujckor Tecta Kommoropo-Cvupnos (K-
C). Pamu yrBphuBama 3aBucHOCTH M3Mel)y y3pacra
WCIIUTAHNIIA W TIOJeTUHUX Bapwjadbaun mMopdosori-
KOT cTaTyca je KopuirheHa JMHeapHa perpecuoHa
aHajm3a. 3a CBE CTAaTHCTUYKE aHAIM3e je KOpUIITheH
copTBepckn maker SPSS Statistics 17.0. (Hair,
Anderson, Tatham, & Black, 1998).

PE3YJIITATHU

I[CCKpI/IHTI/IBHI/I CTaTUCTUYKHU IIOKAa3aTCJbHU 3a
CBe Bapujabie cy npukasanu y Tadenu 1.

Ha ocHOBy pe3ynTara NeCKpUNTHBHE CTaTH-
cruke (Tabena 1), MOXke ce BUIETH 1a CAaMO TPH aHa-
JI3UpaHe Bapujaliie uMajy BPEeAHOCT KoeduimjeHTa
Bapujanuje Behu oxg 30%, oxHOCHO, MOTY Ce omuca-
TH Kao HEJIOBOJLHO XOMOT'€HE M TO Cy: Maca TeJleCHe
mactu (MTM, ¢cV% = 47.47%), noBpiInHa BUCIIE-
panaux Mact (BOA, cV% = 51.63%) n nporenHcko
macuu unaekc (IIMU, cV% = 47.44%).

3a mect Bapujabnu je yTBpheHO 1a UM ce
JUCTPHUOYIMja pa3IuKyje O] XUIIOTETHYKH MPaBHITHE
1 TO Cy: TeJecHa Maca U uHaekc tenecHe Mace (TM,
n=0.038 u BMU, n=0.006), maca TenecHe mactu
(MTM, n=0.025), BpeaHoct 0azanHor MeTadOIM3Ma
u urnec cxkop (BMP, n1=0.002 u ®UC, n1=0.002) u
nHpaekc rycruae mumuha (MI'M, n1=0.000).

Wnak, cBe ocrane Bapujabiic Cy XOMOI'CHE
(19 Bapujabnm), OIHOCHO, MMAajy MPABUIIHY JUC=
Tpubynmjy (16 Bapujabmu), WTO 3HAYM A j€, UIAK,
OKO 4/5 McrMTUBaHMX BapHjaliiu KojuMa ce OmHCyje
MOpP(]OJIOIIKK MOJIET paJHO aKTHBHUX jkeHa beorpa-
Jla BallUJIaH, a pe3ysITaTy ce MOTY [0y3/1aHO JHUCKYTO-
BaTH y OHOCY Ha MOMYJAOHE pelialyje.
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Tabena 1. J[eCKTUNITHBHU CTAaTUCTUYIKA TTOKA3aTEJbH UCITUTUBAHUX BapHja0IIn

. ApuTMeTHYKA Craunapaua .
Bapujaoue cpennatCIl cV% rpemka Mun - Make Ckjy. Kypr. K-C3 P
(Aps; rel %)

TB (um) 167.04+6.62 3.96 0.63; 0.38 154.5-182.7  -0.10 024 1.03 0.235
TM (kr) 67.66+13.39 19.79 1.28; 1.89 39.4-111.8 1.09 133 141 0.038
BMM (xr/m?) 24.27+4.66 19.20 0.45; 1.85 14.90-38.18 089 034 1.70 0.006
T (JI) 21.40+2.68 12.52 0.26; 1.21 14.3-30.3 034 0.63 048 0.974
ELT (JI) 13.18+1.66 12.59 0.16; 1.21 9.6-18.8 0.54 053  0.69 0.722
TBB (JI) 34.48+4.29 12.44 0.41;1.19 23.9-49.1 045 0.68 0.61 0.857
IIporennn (xr) 9.25+1.16 12.54 0.11; 1.19 6.2-13.1 036  0.62 0.51 0.956
Munepamu (xr) 3.30+0.44 13.33 0.04; 1.21 2.38-4.90 054 0.74 0.68 0.750
MMK (kr) 2.7540.36 13.09 0.04; 1.45 2.38-4.90 0.54 074 0.61 0.857
MTM (kr) 20.52+9.74 47.47 0.93; 4.53 5.7-51.6 .10 1.02 148 0.025
CMM (kr) 26.55+4.46 16.80 0.57; 2.15 16.6-42.2 063 1.78  0.62 0.833
B®A (um?) 77.92+40.23 51.63 3.85;4.94 8.2-184.3 0.53  -038 0.86 0.448
BIIM (kr) 30.65+3.83 12.50 0.37; 1.21 20.5-43.4 035 0.64 0.46 0.985
BMP (Kuau) 1387.3+127.8 9.21 12.2; 0.88 1070-1819 043 057 185 0.002
®UC (60n) 73.23+6.75 9.22 0.65; 0.89 51.0-84.0 -1.22 1.54 1.86 0.002
IIT™ (%) 29.09+8.47 29.12 0.81;2.78 9.55-50.30 029 -039 0.86 0.455
BT (%) 51.86+6.14 11.84 0.59; 1.14 36.48-66.67 -0.32  -0.41 0.89 0.400
MU (%) 0.546+0.259 47.44 0.025; 4.58 0.194-1.859 201 7.10 1.01 0.256
IICM (%) 38.10+£5.71 14.99 0.73; 1.92 27.44-57.26 0.66 1.14  0.58 0.889
UI'M (%) 0.3549+0.0208 5.86 0.0027; 0.76 0.1991-0.3735 -7.26  55.33 3.1l 0.000
KTH (%) 0.041340.0048 11.62 0.0005; 1.21 0.0279-0.0504 -0.41 -0.33 1.15 0.089
ITH (%) 13.92+1.66 11.93 0.16; 1.15 9.76-17.76 -0.28 -0.33  0.80 0.549

Ha Ipaduxony 1 cy mpukazaHu pesyaTaru

muctpudynuje (y %) ncnuranuua y GyHKLIUjH Kiaca
nHaekca tenecHe mace (bMU) y ckiagy ca crangap-
numa C30 (http://apps.who.int/bmi). Takole, mpuka-
3aHa je W MPOCEYHA CTAPOCT MCIHUTAHUIIA Y OJHOCY
Ha UCTH KpUTepujyM Kiaca. Ha ocHOBY pe3synTara ce
MOYKe TBPIUTH Ja ce Buie 01 55.0% (51.38%+4.59%)
UCIUTAHWIIA HATA3W Y KIIACH HOPMAITHO YXPambEeHUX
skera (01 18.50 1022.99 n0123.00 10 24.99 kr/m?), na
ce 0ko0 30.0% (16.51%+13.76%) nucnuranuia Hana3u
y kiacu npearojazaux (ox 25.00 go 27.49 u 27.50 u

29.99 kr/m?) u na ce oko 10% (5.50%+4.59%) usme-
PEHOT y30pKa HaJla3| y KaTeropuju roja3HuX (IPeKo
30.00 kr/m?). YV 0HOCY Ha KaTerOpH]jy MOAXPambEHUX
(MpmaBux) ytBpheHo je ma camo 3.67% ucnuTaHu-
1a npunanajy ucroj (mame on 18.49 kr/m?). [enepan-
HO TIOCMAaTpPaHO, aKO C€ Kao OMIITH KPUTEPHjyM 3a
rpaHuIly n3Mel)y HOpMalTHO YXpameHUX M TOja3HAX
y3me Bpeanoct BMU o7 25.00 kr/m?, MOKe ce TBpHU-
TH J]a Y UCIOIUTHBAHOM Y30pKy *keHa nMa 40.36% y
HEKOj o1 (ha3a rojasHOCTH.

107



‘Bophesuh-Huxuh M., u cap., Mopdonomku moznen nonynanuje..., PUSNYKA KYIITYPA 2013; 67 (2): 103-112

Hucrpudyuuja BMI - WHO kaacudukaunja
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I'paduxon 1. Pesynratu quctpulOynuje ncnurannia y GyHKIHjH Kiaca uHeKkca teiecHe Mace (bMIN)

I'enepanHo mocmarpano, THHeapHa 3aBUCHOCT
n3Mehy Kiaca yXpameHOCTH UCTIUTUBAHOT Y30pKa H
roJliHa JKMBOTA CE Haja3u Ha HUBOY Koe(HUIUjeHTa
nerepmuHanuje ox adj. R? = 0.151 u mHmje craru-
ctruku 3HadajHa (O = 2.06, 1=0.211). To 3Haum, ga
Ha OBOM Y30pKY HCIIUTaHWIA HUje yTBpheHa craTu-
CTHYKH 3HAYajHa TTIOBE3aHOCT AUCTPUOYITH]E UCTIHTA-
HULA oJieJbeHuX 1o kinacama BMU u ronuna xuBo-
Ta. JIpyrum pednMa, y ciaydajy MCIUTHBAHOT y30p-
Ka JKeHa HHje YTBpheHa CTATHUCTHUYKY 3Ha4YajHa Mpo-
MOPIIMOHAHA JIMHEAPHOCT Koja OW JloKas3ana Jia ce
ca noBehameM roauHa xuBoTa moBehaBa W Kjaca
YXpameHOCTH.

Ha I'padmkony 2 cy matu pesyiaTatu 3aBUCHO-
ctu auctpubyuuje (y %) ucnuranuna y QyHKIHjU
Kjlaca TMpOICHTa TeJeCHe MacTh Yy OpraHu3My
(ITTM) (http://www.acefitness.org/) y omHOCY Ha IIpo-
CeYHy CTapoCT MCIHMTAaHHWLA y kiacama. Ha ocHo-
By pesyirara ce Moxe TBpauTH jaa Buiie ox 50.0%
(24.77%+26.61%) ucrimTaHWIa UMa TMPOIEHAT Ma-
CTH y Kjacu oco0a ca HOPMaJHUM HHUBOOM Mac-
HOT TKUBa y opraHusmy, 35.78% ucnuranuna ce Ha
OCHOBY IIPOLIEHTAa MaCHOZ TKUBA y OPraHU3My Haja-
3M y Kjacu rojasHux, 10.09% cy y xnacu criopTucTa,
a 1.83% uma nporieHaT MacTH y OpraHu3My Ha HUBOY
€CEHIINjaJTHe OMOJIOIIKE pe3epBe, OMHOCHO Ha HUBOY
nedunura macHor TkuBa (0.92%).

Jucrpudyuuja % BF - WHO kaacudukanuja

.
e
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I'padmkon 2. Pesynraru muctpulyiiyje uCruTanuiia y GyHKIUjU Kilaca MPOIeHTa TEeIeCHEe MacTh
y opraauzmy (PTM)
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IeHepanHO TOCMAaTpaHo, JIMHEapHA 3aBHUC-
HOCT, u3Mel)y Kiraca mporeHTa TelecHe MacTH Y Op-
TaHNU3MY MCITUTHBAHOT y30pKa M TOJMHA XKHBOTA, CE
Haja3W Ha HUBOY KOC(UIIMjeHTa METCPMHUHAIIH]C OJT
R?2=10.3636, u Huje cTarucTHyKy 3Ha4ajua (O = 3.86,

100
o0 -
MIM
&0 30.32%
70
Munepanu 4.88%
f\; 60+ TIporennun
?: 13.68% MTM
S
§ 50 Munepam
o
l% 40 nlporennn
OTEW
30 4 BW
51.11%
20
10
1]
™ (kg)
4]1 Moziel TenecHor cactaBsa

Cauka 1a. 4] Mojen TeJIeCHOT cacTaBa KoJI
PaJHO aKTHBHHX JKE€HA M3PAXKEH y PEIIaTHBHIM
BpPETHOCTHMA

m=0.121). To 3Haun, 1a Ha OBOM y30pKYy HUCIHUTAHH-
11a HYje yTBpheHa CTaTUCTHYKH 3Ha4YajHA TTOBE3aHOCT
TUCTPHUOYTIHje KJlaca UCITUTAHUIIA TTOACJbCHUX Y Of1-
HOCY Ha TIPOTICHAT TeJIeCHE MacTH Y OpraHU3My | To-
JIMHA KUBOTA.

70.00
60.00 MTM (kg)
20.25
50.00
Munepanu (kg)3.30
S
= 4000 Tporennn (kg) [
S 925 OMTM
= ' Mimepam
30.00 5] S—
ETBW
20.00 BW ()
34.58
10.00
0.00
™ (kg)
4]1 Mojien TeIecHoOr cacTasa

Cuuka 16. 4/ Mmozen TeJiecCHOT cacTaBa KoJ
pagHO aKTUBHUX KCHA U3PAXKCH Yy ariCOJIyTHUM
BPEAHOCTHMA

Jlerenma: MTM — Maca macHor TkuBa; TBW — YkymHu caapxaj Boae

Cnuke la. u 10. npuxasyjy 41 Moaen TenecHor
cactaBa KoJi paJlHO clocOOHMX KeHa ca cienehum ka-
paKTepUCTHKaMa y OHOCY Ha IIPOCEYHY TEJIECHY Te-
JKUHY UCTIMTUBAHOT Y30pKa - 67.66 kg: canpkaj Boze
je 34.58 1 umm 51,11%, cagpxaj nporeuna je 9.25 kg
wim 13,68%, maca munepana je 3,30 kg wim 4,88%,
a maca mactH je 20.25 kg wim 30,32%.

JTACKYCHJA

[IpumapHH 1T1JB OBOT MUJIOT UCTPAKUBAA je
Omo MHUIHjaTHO neduHHCcamke JECKPUTITHBHOT MO-
JieJia CTPYKTYpe Tesla pagHo aKTUBHUX JKeHa, ypOaHe
cpenune beorpama. Hopmarusu 3a Behuny m3mepe-
HUX TIapaMeTapa He TTocToje. AHanusnupajyhu cpenme
BPEAHOCTH CaMO TIOjeIMHUX BapHjadiIu Kao IITO CY
BMU — 24.27 xr/m?, TMOBpIIUHA BHCIEPATHUX Ma-
ctr 77.92 um? (mipexo 100 1iM? ce cMaTpa pU3HIHAM;

Gaba, et al., 2009), 3actymbeHoct mactu o1 29.09%
(30% je rpanuma mpema rojasHocTH; http:/www.
acefitness.org/), Moxe ce pehu Ja 1eCKpUIITUBHA MO-
JIeJT HaIllMX JKeHa OZroBapa HOPMAIHO YXPamkEHOM,
KOjH HATrWbe Ka MOJICNIy Ca IPEKOMEPHOM KOJIMYH-
HOM MacTH, IITO 3HaYM U Ca TEHCHIIUjOM Ka Behem
pusuky 3a oboneBame (Pelt, et al., 2002; Zamboni, et
al., 1997).

YKOJIMKO Ce OBE BPEIHOCTH NIOCMATpajy y Ofl-
HOCY Ha YMEHCHHUILY JIa C€ PAJU O PEIATUBHO MIIAJTUM
ocobama, POCEYHEe CTApOCTH 35 TOIMHA, MOXKE CE
MIPETIIOCTABUTH, HA OCHOBY TPEH/Ia PacTU MacTU ca
crapouthy, na he penaruBuo pano yhu y 30Hy pusu-
Ka 3a oOoJieBame, MTO he ce MOCEOHO HCIIOJBUTH Y
nepuony meHonayse (Ilasmuua, u cap., 2010; Toth,
Tchernof, Sites, & Poehlman, 2000). Ananuszupajyhu
Jlajbe aKTYCIIHO CTakhe TEJIECHE CTPYKType H3Mepe-
HUX UCIHTAHWUIIA, JACHO CE youaBa, HA OCHOBY WH-
JIeKca TeJecHEe Mace, Bpio BUCOK mpoueHaT — 40%,
MpeJroja3HuX M roja3sHuX W cBera 55% HOpPMAaJIHO
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yXparmeHNX jKeHa. Y TPUIIOT MPETXOAHNM ToAannMa
WY U pe3yATaT! O YKYITHOj 3aCTyTIJHEHOCT MacTH, Ha
OCHOBY KOjUX ce MoXke pehu 11a je ToToBo 36% >xeHa
rojazHo, a npubmmkHO 60% >XeHa MMa HopMaslaH
canapkaj MacTH y YKYITHO] TEJIECHO] KOMITO3UIIH]jH
(http://www.acefitness.org/). JacHo je ma ce Beh Ha
OBOM Y30pKY, PENIaTUBHO MJIaINX KEHa, Oellexe BU-
COKE BPEIHOCTH TEJIEeCHHX MAacTH, INTO MOXE Ja
o0jacHH YMHEHUITY 1a je 3a 5 Bapujadmm (TM, BMU,
MTM, BMP, ®UC) 3abenekeHO OACTYIIAkE O XH-
MOTETHUYKH TIPaBHIIHE pacmopene pesyirara. Komu-
YUHA MAacHOT TKMBA YTHYE HA TOTOBO CBE HaBelEHE
Bapujabye. YmpaBo je MacHO TKHBO, OHO KOje MMa
TEHIICHITH]Y pacTa TOTOBO YUTABOT KMBOTA M HajBehy
BapHjaOIITHOCT, jep je HajBUIIIE IO YTUIIajeM (aKTo-
pa crosparmme cpeauHe ((pu3ndka aKTHBHOCT U HC-
xpana) (MBxoBmh-JIazap, 2004). OBakBe ocobuHe
MacHe pe3epBe y OpPTaHWU3MYy, Y MHJICHHjYMCKH Iy-
TUM TICPUOINMA TTOCTOjaha YOBEKa, OMJIe Cy Tpecy/I-
He 3a omncraHak (Zheng, Lenard, Shin, & Berthoud,
2009). HaxxamocT, y caBpeMEHHUM YCIIOBHMA JKHBOTA
KOje KapaKTepHIIle XUTTOKHHE3Hja U CKIIECHBAH EHEP-
TETCKA yHOC, TIPEKOMEPHH CaapkKaj MAacTH IOCTaje
KJbYYHH (haKTOp MaToreHe3e o0oJIeBama.

Tpehwna HamMX HWCHUTAHUIA CE W3jacHUIA
Jla HEeMa HWKaKBy OpraHW30BaHY (U3NYKY aKTHB-
HoOCT, 9ak 40% mux BexOa cBera 1-2 myTa HeZesbHO,
a YeTBPTHHA XKCHA je BPJIO aKTUBHA (3 W BWIIE ITyTa
HezespbHO). Hamm pesynraTu cy moTBpJa M3BEIITaja
WHuctuTyTa 3a jaBHO 31paBibe Cpouje u3 2010. rogu-
He, KOjU TI0Ka3yje 1a TOTOBO JIBe TpehuHe momyranuje
KeHa, HeMa HM MUHUMAJIaH cTerneH (U3n4IKe aKTHB-
HocTH, o1 30 MuHyTa THEBHO. M3jammaBame HAITIX
WCIIUTAHUIIA O CTETIeHy (U3NIKEe aKTHBHOCTH, MOXKE
JIOHEKJIe Ja 00jacCHU BHUCOK IIPOIICHAT MAaCTH M TOTO-
BO TpaHUYHE (ITpeMa rojazHocTH) BpeaHocTrn bMU.

VY 0BOM HCTpaXHBamy HHUje 3a0eiekeHa cTa-
THCTUKY 3HaYajHa JIMHeapHa IoBe3aHocT bMU m
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Abstract

The aim of this study was to define the actual model of body composition status of working age women in the territory of Belgrade. The
sample comprised 109 women respondents, of an average age of 35.249.5 and the length of service = 9.6+£9.3 years. All measurements
were performed in the period from 2011-2012 in the Teaching -research laboratory of the Faculty of Sport and Physical Education of the
University of Belgrade, by applying stadardised procedure of electrical multichannel bioimpedance method. The researched encompassed
twenty-two (22) variables — fourteen basic (14) and eight (8) derived (index) variables. Basic variables were: BH — body height, BM —
body mass, ICF — intracellular fluid, ECW — extracellular fluid, TBW — total body fluids, Proteins, Minerals, BMC (Osseous) — bone
mineral contents, BFM — total body fat mass, SMM — skeletal muscle mass, VFA — visceral fat area, BCM — body cell mass, BMR — basal
metabolic rate, FIS — fitness score as assessment of body composition. The derived (index) variables were: BMI — body mass index,
PBF% - percent of body fat, PBW - percent of body water, PFI - protein fat index, PSMM — percent of skeletal muscle mass, SMMD —
skeletal muscle mass density, OBMi — Osseous-body mass index, PBMi — protein body mass index. The results showed that the average
body mass of the respondents was 67.66+13.39 kg, body height 167.04+6.62 cm, body mass index 24.27+4.66 kg/m2, muscle mass
26.55+4.46 kg, muscle mass percentage 29.09+8.47, body fat mass 20.5249.74 kg, body fat percentage 29.09+8.47, visceral fat area was
77.92440.23 cm2 and fitness score 73.23+6.75 of index points. The obtained results led to the conclusion that the current morphological
status of the studied women partially corresponds to a type of normal weight. BMI and the representation of body fat had nearly limiting
values towards obesity. A very high percentage of women was recorded in the category of pre-obese and obese according to BMI (40%)
and PSMM (36%). Based on the results of this study, it can be claimed that the four-dimensional model (4D model) of body composition
of working-age women from the measured sample has the following characteristics: in women of average body mass of 67.66 kg — water
content is 34.58 L or 51.11%, protein mass is 9.25 kg or 13.68%, mineral mass is 3.30 kg or 4.88% and fat mass is 20.25 kg or 30.32%.
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INTRODUCTION

Body structure — composition implies the
set of substances the human organism is made
of (Heyward, & Stolarczyk, 1996). From the
biological aspect, in relation to the macro level,
human organism is composed of four main mea-
surable segments of substances, namely: fluid —
water, fat component, solid component — the ba-
sis of which are mineral substances, and protein
— muscle component (the largest part). In addi-
tion to the mentioned basic elements of the body
structure, morphological indices can also be
defined, based on which one can determine the
ratio between certain components or even seg-
mentary ratio of the same components. That way
the levels and proportion(s) of certain elements
or segments can be determined more precisely
(Macura, et al., 2010), which can be important in
research or clinical work.

To determine quantitative indicators and
the proportion of body composition, several
methods have been developed (Heyward, &
Stolarczyk, 1996), while comparing and vali-
dating is still performed of different techniques
and measurement methods in relation to them-
selves, in relation to different characteristics of
the population of people or in relation to differ-
ent treatment of effects on modification of the
same (Jankovi¢, et al., 2008; Gaba, et al., 2009;
Macura, et al., 2010; Stoiljkovi¢, Mandari¢,
Todorovi¢, & Miti¢, 2010; Ili¢ et al., 2012).

The method of body composition measur-
ing by electrical multichannel bioimpedance is
a technology of the latest generation which in a
simple and non-invasive way provides valid data
of body composition. InBody 720 (http://inbody.
rs/), as a measuring instrument, allows the direct
measurement of basic elements of body compo-
sition (Heyward & Stolarczyk, 1996; Géba et al.,
2008; Macura et al., 2010).

Monitoring changes in body composition
in different age groups is important for control of
the current status, but also to determine the trend
of changes of the total mass or individual parts
of the given structure. Adipose tissue is the only
component of body composition which shows
the tendency to increase almost throughout the
whole life (Abe et al., 1996; Mott et al., 1999).
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In addition to biological effects associated with
aging (Cook, et al., 2009), the change of lifestyle
of a modern man (reduced physical activity and
increased energy intake), has determined that an
enormous increase in representation of adipose
tissue becomes one of the main determinants of
health and diseases. As the authors Gaba et al.
(2009) noted, prevention of the excess gain in
body mass-fat has become a public health prior-
ity in the developed countries of the world, as
well as in Serbia (Jorga et al., 2007). On the oth-
er hand, aging is inevitably followed by reduc-
tion of muscle component of body composition,
at which the weight either does not change, or
increases at the expense of fat (Abe et al., 1996;
Kyle, et al., 2000).

Cristou, et al. (2005), have concluded in
their research that measurements of the total
body and abdominal adiposity are consistently
and independently associated with a wide vari-
ety of established risk factors for heart and blood
vessel diseases in men and in women (Zamboni,
etal., 1997). Determining the content of abdomi-
nal (visceral) adiposity is emphasized nowadays
as the necessary information in the diagnosis
and treatment of most chronic noninfectious
diseases. Pelt et al. (2002) and Zamboni et al.
(1997) have pointed out in their research that the
regional (abdominal) fat is a strong independent
predictor of insulin resistance and dyslipidemia
in postmenopausal women. Determination of
body mass index has been the basic, simplest
and widely accepted indicator of the nutritional
status of the population for several decades. It
has been shown that higher values of this index
were strongly and independently associated with
harmful levels of inflammatory and lipid mark-
ers (cardiovascular biomarkers) in the research
on a large female population (Mora, Lee, Min.,
Buring, & Ridker, 2006). According to indica-
tors of the Institute of Public Health, adult popu-
lation in Serbia is among the world top ranked in
the number of diseased and dead from heart and
blood vessels diseases, metabolic and malignant
diseases and others. (Institute of Public Health
of the Republic of Serbia, 2010; 2010a). Preven-
tion of the above diseases implies defining reli-
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able standards of all parameters that can indicate
the risk of illness. In addition, it is necessary to
develop a system with a unified methodology of
assessing the current state of body weight and
body structure in the population of interest for
the research. This way it would also be possible
to monitor the effects of the applied treatments
(physical exercise, diet, etc.) (Jorga, et al., 2007;
Jankovi¢, et al., 2008; Gaba, et al., 2009; Dopsaj,
et al., 2010; Stojiljkovié, et al., 2010; Ili¢, et al.,
2012).

The main objective of this research was to
define a descriptive model of the body structure
of population of working-age women in Bel-
grade. The given population is hypothetically
the most susceptible to the negative effects of
working and living environment because of the
conditions of life in the most urban environment
of the Republic of Serbia. The secondary aim of
the study was to initially describe the current sta-
tus of monitored variables of a body structure,
newly defined morphological indices included.

METHOD

Sample of respondents

The sample comprised 109 female respondents
residing on the territory of the City of Belgrade. The ba-
sic descriptive data of the respondents were the follow-
ing: age = 35.249.5 (Min — Max =20 — 61) years of age,
years of service = 9.6+9.3 (Min—Max =1 —35) years. As
for the professional structure, 62 respondents (56.88 %)
have been working in utility, police or military services
(community police, firefighters, gendarmerie, police, and
the army of the Republic of Serbia), while 47 (43.12 %)
have been working in civil service (administrative jobs,
physicians, economists, positions in management and
education). In relation to the years of service, 49 (59.63
%) had up to 9.9 years, 22 (20.18 %) had from 10.0 to
19.9 years, 20 (18.35 %) had from 20.0 to 29.9 years and
2 (1.83 %) had over 30 years of service. In relation to
age, 36 (33.03%) were in their twenties, 43 (39.45 %)
were in their thirties, 20 (18.35 %) were in their forties,
9 (8.26 %) were in their fifties and 1 (0.92 %) was in her
sixties. In relation to the frequency of physical activity or
physical exercising (in a fitness centre or individually),
34 respondents (31.19%) did not exercise at all, while 46

(42.20%) were physically active or exercised 1 to 2 times
aweek, 20 (18.35%) were physically active or exercised
3 to 4 times a week, while 9 (8.26%) exercised 5 times
a week. Compared to the respondents who were physi-
cally active or who exercised, the said individual activity
lasted 34.6+28.4 minutes on average.

Body structure measuring

All measurements were performed in the period
from 2011-2012 in Teaching-research laboratory (MIL)
of the Faculty of Sport and Physical Education, Univer-
sity of Belgrade. Measurements were realized by stan-
dardized procedure, by applying the method of electrical
multichannel bioimpedance with the help of body struc-
ture analyzer of the newest generation — InBody 720
(Gaba, et al., 2008; Gaba, et al., 2009; http://inbody.rs/).

Variables

This study comprised twenty-two (22) vari-
ables, namely fourteen primary (14) and eight (8) de-
rived, i.e. index variables defined in the form of mor-
phological indices, by which morphological body
structure of the respondents was described.

Primary variables were the following:

1. BH — body height, expressed in cm,

2. BM — body mass, expressed in kg,

3. ICW — intracellular fluid (liquid contained
inside the cell), expressed in L,

4. ECW — extracellular fluid (liquid contained

outside the cell), expressed in L,

TBW — total body water, expressed in L,

Proteins — expressed in kg,

Minerals — expressed in kg,

BMC (Osseous) — bone mineral contents,

expressed in u kg,

9. BFM — total body fat mass, expressed in kg,

10.SMM - skeletal muscle mass, expressed in kg,

11.VFA — visceral fat area of internal organs,
expressed in cm2,

12.BCM — body cell mass in the organism,
expressed in kg,

13.BMR - basal metabolic rate, expressed in
Kcal,

14.FIS — fitness score as assessment of body
composition, expressed in points.

Sl A
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Derived (index) variables were:

1. BMI — body mass index, expressed in kg/m2,

2. PBF% - percent of body fat, calculated as
BFM/BM ratio, expressed in %,

3. PBW - percent of body water, calculated as
TBW/BM ratio, expressed in %,

4. PFI — protein-fat relation index, index of
protein (Proteins) and total body fat mass
(BFM) ratio, calculated as Proteins/BFM ratio,
expressed in %,

5. PSMM - percent of skeletal muscle mass —
muscle index, index of the ratio of skeletal
muscle mass (SMM) and body mass (BM),
calculated as SMM/BM ratio, expressed in %,

6. SMMD - skeletal muscle mass density — index
of the muscle density, index of the protein
mass and sceletal muscle ratio, calculated as
Proteins/SMM ratio, expressed in %,

7. OBM - Osseous-body mass index, index of the
mineral bone mass (Osseous) and body mass
(BM) ratio, calculated as Osseous/BM ratio,
expressed in %,

8. PBMi — protein body mass index, index of
the protein and body mass ratio, calculated as
Proteins / BM, expressed in %.

Statistical data processing

All results were firstly analysed by applying
descriptive statistical procedure to calculate funda-
mental measures of central tendency and dispersion
of data (Mean, SD, ¢cV%, Std. Error, Skewness, Kur-
tosis, Min and Max, and confidence interval at 95%).
Regularity of distribution of variables was tested
using the nonparametric Kolmogorov-Smirnov (K-
S) test. In order to determine the dependencies be-
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tween the age of respondents and certain variables
of morphological status, linear regression analysis
was used. For all statistical analysis software pack-
age SPSS Statistics 17.0 was used. (Hair, Anderson,
Tatham, & Black, 1998).

RESULTS

Descriptive statistical indicators for all vari-
ables are shown in Table 1.

Based on the results of descriptive statistics
(Table 1), it can be seen that only three analysed vari-
ables have the coefficient of variation values higher
than 30%, that is, they can be described as insuffi-
ciently homogeneous, and these are: body fat mass
(BFM, ¢cV% = 47.47%), visceral fat area (VFA,
cV% = 51.63%) and protein-fat index (PFI, cV% =
47.44%).

It was determined that the distribution of six
variables differs from hypothetically regular one,
and these are: body mass and body mass index (BM,
p=0.038 and BMI, p=0.006), body fat mass (BFM,
p=0.025), value of basal metabolic rate and fitness
score (BMR, p=0.002 and FIS, p=0.002), and skel-
etal muscle mass density (IGM, p=0.000).

However, all other variables are homogeneous
(19 variables), that is, they have regular distribution
(16 variables), which means that about 4/5 of the
studied variables describing morphological model of
working-age women in Belgrade are valid, and the
results can be reliably discussed in relation to popula-
tion relationships.



DPordevi¢-Niki¢ M., et al., Morphological Model of the Population..., PHYSICAL CULTURE 2013; 67 (2): 103-112

Table 1. Descriptive statistical indicators of the researched variables

Variables Mean+SD cV% (?;;;EZ;‘(’Z ) Min - Max Skew Kurt K-SZ p
BH (cm) 167.04+6.62  3.96 0.63;0.38  154.5-182.7 -0.10  0.24 1.03  0.235
BM (kg) 67.66£13.39  19.79 1.28;1.89 39.4-111.8 1.09 1.33 1.41  0.038
BMI (kg/m?) 24.27+4.66  19.20 0.45;1.85  14.90-38.18 0.89 034 1.70  0.006
ICW (L) 21.40+2.68 12.52 0.26; 1.21 14.3-30.3 034  0.63 048  0.974
ECW (L) 13.18£1.66  12.59 0.16; 1.21 9.6-18.8 054 053 0.69  0.722
TBW (L) 34.58+4.34 12.44 0.41;1.19 23.9-49.1 045 068 061  0.857
Proteins (kg) 9.25+1.16 12.54 0.11; 1.19 6.2-13.1 036 062 051 0956
Minerals (kg) 3.30+0.44 13.33 0.04; 1.21 2.38-4.90 054 074 068 0.750
BMC (Osseous) (kg) 2.75+0.36  13.09 0.04; 1.45 2.38-4.90 054 074 061  0.857
BFM (kg) 20.52+9.74  47.47 0.93;4.53 5.7-51.6 1.10 1.02 1.48  0.025
SMM (kg) 26.55+4.46  16.80 0.57;2.15 16.6-42.2 0.63 1.78  0.62  0.833
VFA (cm?) 77.92+40.23  51.63 3.85;4.94 8.2-184.3 053 -038 086  0.448
BCM (kg) 30.65+3.83  12.50 0.37;1.21 20.5-43.4 035 064 046 0985
BMR (Kcal) 1387.3+127.8  9.21 12.2;0.88 1070-1819 0.43 0.57 1.85  0.002
FIS (point) 73.23£6.75  9.22 0.65;0.89 51.0-84.0 -1.22 1.54 1.86  0.002
PBF (%) 29.09+8.47  29.12 0.81;2.78 9.55-50.30 029 -039 0.86 0455
PBW (%) 51.86+6.14 11.84 0.59;1.14  36.48-66.67 -0.32 -0.41 0.89  0.400
PFI (%) 0.546+0.259 47.44 0.025;4.58  0.194-1.859 2.01 7.10 1.01  0.256
PSMM (%) 38.10+£5.71  14.99 0.73;1.92  27.44-57.26 0.66 1.14 058  0.889
SMMD (%) 0.3549+0.0208  5.86  0.0027; 0.76 0013979315_ -7.26  55.33 3.11  0.000
OBM (%) 0.0413+0.0048  11.62  0.0005; 1.21 0000257094; -0.41  -0.33 .15 0.089
PBMi (%) 13.92+1.66 11.93 0.16; 1.15 9.76-17.76 -0.28  -0.33 0.80  0.549

Chart 1 displays the distribution of results (in
%) of female respondents in the function of body
mass index (BMI) class according to WHO stan-
dards (http://apps.who.int/bmi). The average age of the
respondents is also shown with regard to the same
class criterion. Based on the results, it can be claimed
that more than 55.0% (51.38% +4.59%) of female re-
spondents is in the class of women of normal weight
(ranging from 18.50 to 22.99, and from 23.00 to
24.99 kg/m?2), that approximately 30.0% (+% 16:51
13.76%) of the respondents is in the class of pre-

obese (ranging from 25.00 to 27.49 and 27.50 and
29.99 kg/m2), and that about 10% (5.50% +4.59%)
of the measured sample is categorized as obese (more
than 30.00 kg/m2). In relation to the category of un-
derweight (lean), it was found that only 3.67% of the
respondents belong to that category (less than 18.49
kg/m2). Generally observed, if the BMI value of
25.00 kg/m2 is taken as a general criterion for the
limit between normal weight and obese, it can be
claimed that in the studied sample of women, 40.36%
of women are in some stage of obesity.
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Chart 1. Results of distribution of the respondents in the function of body mass index class (BMI)

Generally observed, linear dependency be-
tween classes of body weight of the researched sam-
ple and age is on the level of the coefficient of deter-
mination of adj. R2 = 0.151 and is not statistically
significant (F = 2.06, p = 0.211). This means that for
this sample of respondents, no statistically significant
correlation of distribution of respondents divided by
BMI classes and age was determined. In other words,
in the case of the researched sample of women, no
statistically significant proportional linearity was de-
termined which would prove that the class of body
weight increased with increasing age.

Chart 2 presents the results of distribution de-
pendency (in %) of the respondents in the function
of the body fat percentage class (PBF) (http://www.
acefitness.org/) compared to the average age of re-
spondents in classes. Based on the results, it can be
claimed that more than 50.0% (24.77% +26.61%) of
respondents had fat percentage in the class of persons
with a normal level of body fat, 35.78% of respon-
dents is in the class of obese based on the percentage
of body fat, 10,09 % are in the class of athletes, while
1.83% has the percentage of body fat at the level of
essential biological reserve, or at the level of body fat
deficiency (0.92%).
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Chart 2. Results of distribution of the respondents in the function of percentage of body fat class (PBF)
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Generally observed, linear dependency be-
tween classes of percentage of body fat in the body
of the researched sample and the age is at the level of
the coefficient of determination of R2 = 0.3636, and
is not statistically significant (F = 3.86, p = 0.121).
That means that for this sample of respondents no
statistically significant correlation of distribution of
classes of women respondents divided with respect
to the percentage of body fat in the body and age was
determined.

100
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s
g 30 Minerals
S
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™ (kg)
body composition 4D model

Figure 1a. 4D model of body composition of
working- age women expressed in relative values

Legend: BFM — Body Fat Mass; TBW — Total Body Water

DISCUSSION

The primary objective of this pilot study was
the initial definition of a descriptive model of the
body structure of working-age women in urban Bel-
grade environment. Standards for most of the mea-
sured parameters do not exist. Analyzing the mean
of only certain variables such as BMI — 24.27 kg/m?,
visceral fat area of 77.92 cm? (over 100 cm?2 is con-
sidered risky; Gaba, et al., 2009), percentage of fat
29.09% (30% is the limit of the obesity; http://www.
acefitness.org/), we can say that the descriptive model
of our women fits to the one of normal weight, which
tends towards a model with an excessive amount of
fat, which also means a tendency towards a higher

Figures la. and 1b. show a 4D model of body
composition in working-age women with the fol-
lowing characteristics: in relation to the body weight
of the researched sample — 67.66 kg, water content
is 34.58 L or 51.11%, protein content is 9.25 kg or
13.68%, mineral mass is 3.30 kg or 4.88%, and fat
mass is 20.25 kg or 30.32%.

70.00

60.00
BFM (kg) 20.25
50.00
Minerals (kg) 3.30
i
é‘/ 40.00 Proteins (kg)925 [ OBFM
= = Minerals
30.00 OProteins
ETBW
20.00 TBW (1)
34.58
10.00
0.00
™ (kg)

body composition 4D model

Figure 1b. 4D model of body composition of
working- age women expressed in absolute values

risk of developing a disease (Pelt, et al., 2002; Zam-
boni, et al., 1997).

If these values are observed in relation to the
fact that these are relatively young persons, of an av-
erage age of 35, we can assume, based on the trend
that fat increases with age, that they will enter the
zone of risk of becoming ill relatively early, which
will be especially manifested in the menopausal pe-
riod (Pavlica et al., 2010; Toth, Tchernof, Sites, &
Poehlman, 2000). Further analyzing the current state
of body structure of the measured female respon-
dents, based on body mass index, shows a very high
percentage — 40% of pre-obese and obese, while only
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55% of women of normal weight are observed. The
results of the overall representation of fat also support
the above data, and consequently it can be said that
almost 36% of women are obese, and that nearly 60%
of women have normal fat mass in total body com-
position (http://www.acefitness.org/). It is clear that
in this sample of relatively young women high lev-
els of body fat are already noted, which may explain
the fact that for 5 variables (BW, BMI, BFM, BMR,
FIS) the discrepancy from the hypothetically correct
distribution of results was recorded. The amount of
adipose tissue affects nearly all of the said variables.
Adipose tissue is the one that tends to grow almost
all the life, and it has the greatest variability, because
it is most affected by environmental factors (physical
activity and nutrition) (Ivkovi¢-Lazar, 2004). These
features of fat reserves in the body, in the millennia
long periods of human existence, were crucial for
survival (Zheng, Lenard, Shin, & Berthoud, 2009).
Unfortunately, in modern conditions of life charac-
terized by hypokinesia and excessive energy intake,
excessive fat content becomes a key factor in the
pathogenesis of a disease.

One-third of our respondents said they had no
organized physical activity, 40% of them exercised
only 1-2 times a week, and a quarter of women was
very active (3 or more times a week). Our results
confirm the report of the Institute of Public Health
of Serbia from 2010, which shows that nearly two-
thirds of the female population did not have a mini-
mum amount of physical activity of 30 minutes a day.
Replies of our respondents about their physical activ-
ity may partly explain the high percentage of fat and
almost threshold (towards obesity) BMI.

In this study, no statistically significant linear
correlation of BMI and body fat distribution with age
was recorded, which has been recorded in other stud-
ies (Kyle et al., 2006), but only a slight proportional
tendency of these two parameters with the age of re-
spondents. Such a result can be explained by the fact
that this is a pilot study which involved only about a
hundred women, with approximately 70% of women
being up to the age of forty, while 27% were older
female respondents.

Based on the obtained results, the defined 4D
model of body composition of working-age women
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provides a profile of respondents who are on the
verge of obesity due to the presence of total fat in the
amount from 29.09% (Table 1, compared to the aver-
age value of individual variables PBF%) to 30.32%
(Figure 1, Appendix 3, compared to the calculated
4D model), indicating the tendency and risk of be-
coming ill. Mineral component was represented with
3.30 kg (4.88%), and protein component with 9.25 kg
(13.68%) in total body composition of the researched
sample.

CONCLUSION

Descriptive model of the body structure of
working age women in urban Belgrade environment
is characterized by a normal body weight. Two main
parameters, BMI and relative representation of adi-
pose tissue, reached threshold towards obesity. There
is a very high percentage of respondents in the cate-
gory of pre-obese and obese, according to the percent
of body fat and BMI (36% and 40% respectively).
Additionally, this pilot study has not proven a sta-
tistically significant linear relationship of aging and
the increase of values of body weight parametres, al-
though a third of respondents did not have any orga-
nized or planned physical activity.

A very important result of this study is the
presentation of a 4D model of body composition of
working-age women in absolute and relative values.
Model characteristics of body composition of the re-
spondents are — compared to the average body mass
of the sample — 67.66 kg, the water content is 34.58 L
or 51.11%, quantity of proteins is 9.25 kg or 13.68%,
the mass of minerals is 3.30 kg or 4.88%, and the
mass of fat is 20.25 kg or 30.32%.

Limitations of the study

According to the type, this research is a
cross sectional study, which is one of the important
limitations. In addition, the age distribution of
respondents is not consistent with the real distribution
and the average age of the female population in
Serbia, which affects the obtained results.
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