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Cakerak

LInb oBe cTyAuje je neduHICabe MONYIAMOHNUX II0Ka3aTe/ba mpoleHTa MacTn y Teny (IIBP) cranoBHumTBa Perry6nuke Cpbuje. Y3opak
je unHMIO 8.145 McnmTanuKa, ox vera 3.051 (37.5%) cy 6une xxeHe mpoceyne crapoctu 32.0+9.8 roguHa, a npeoctanux 5.094 (62.5%) cy
6mmn mymkapiy crapoctu 32.9+11.3 roguna. ITpoceuna Bpennoct IIB® 3a cyOysopak sxeHa 611a je 28.46 + 9.19%, a 3a cyby30pak My1I-
Kapaiia 18.00+ 7.98%. Pesynratu pakTopcke aHa/m3e BapujaHce IOKa3aly Cy ia ITOCTOj) CTATUCTUYKY 3HaYajHa pasymka (p<0.001) Bpen-
Hoctu ITB® y opHocy Ha mon (F=1243.719) u yspacr uctnranuka (F=508.469), xkao unHTepakuuja ¢axropa mon u yspacr (F=22.593).
PerpecnoHa aHa/M3a je IOKasasa Jja y3pacT Koj KeHa objammasa 82.09, a ko myukaparia 85.08 mpolieHaTa BapyjaHce UCIIUTHBAHE Ba-
pujabre y QyHKIMj1 y3pacTa, ¢ TUM fia je QyHKIIMja Koja Hajoorbe objanmapa BapujaHcy IIBD kox skeHa MMasa IMHeapaH, a KOJ MyIIKa-
palia HeJIMHeapaH, Tj. IOIMHOMCKY 00/IuK. VI OJ U y3pacT Cy 03HaueH! Kao paKTopu KOojy MMajy YTIIiaj 3a IpeKkoMepHo nosehamwe ITBD,
0K CY Kao IoceOHO pu3MyHa TPy, y Kojoj cy npexoMepHe BpenHocTu I1B® HajsacTympeHmje, M3IBOjeHe JKeHe cTapuje of 50 rognHa
(mpoceyHa IpeBajieHIIMja IPEATojasHUX Y TojasHuX je 37.81 n 23.89%, pecIeKTUBHO), Ka0 U MYLIKapLu cTapuju of 60 rogyHa (mpoceyHa

IpeBajIeHIIMja IPEAT0ja3HNUX U TOja3HuX je 25.48 1 38.36%, peCHeKTUBHO).

Kmyune peun: [IPEKOMEPHA YXPAILEHOCT / ITPEBAJIEHIIMJA TOJASHOCTW /TPEH]] ITPOMEHE / ITPEBEHIIMJA

VBO[I

PanuxanHe fpymTBeHe IpoOMeHe, IIOf, yTHUIAjeM
ybp3aHOr pa3Boja AUTUTATHUX TEXHOJIOTWja, YTHU-
Ijajle Cy Ha IpOMeHe OCHOBHUX JXMBOTHNX HaBVKa
(Milogevic¢ et al., 2020), 360r yera ce youasa OIILITU
TPeHJ CMamyBamba (PU3NIKe aKTUBHOCTY, Kao I I10-
pacra cemeHTapHOr HaumHa >kmBorta (Harbin et al,
2006). ITponemyje ce ma ce yak 60% CBeTCKe HOIY-
manyje HemoBobHO Kpehe (WHO, 2009). Cse Buie
ocoba ocmama ce Ha Kopuinhemwe ayromobmna u
ayToMaTK30BaHe IIPOM3BOMIE KOjii CMabyjy IIO-
Tpeby 3a kperameMm (Misigoj - Durakovi¢, 2000).
CMamemeM eHepreTcke IOTPOIlbe MPUINKOM aH-
Ta)KOBAaHOCTM Ha PAJHOM MeCTY, CMamyje ce YKyIIHa
IiHeBHa eHepreTcka mnotpoura (Torres et al., 2007),

oK ce moBehaHOM KOH3yMall/joM BUCOKOKA/IOpUYHE
u nmako gocrymHe xpane (Popovi¢ et al., 2019) npo-
ceyaH JTHEBHM eHepreTcku yHoc mosehaBa. Kao pe-
3ynTar fobuja ce TojasHOCT, CTambe MPeXpambeHOCTH,
OJIHOCHO CTabe OpPTraHM3Ma y KOMe Ce IPOLeHAT Te-
necHe MacTy nosehaBa o0 Mepe y K0joj je ,KOMIIpO-
mutoBaHo“ 3apaspe (WHO, 2009).Y nganamme Bpe-
Me TpeH]] IopacTa 6poja MPeKOMepPHO YXparbeHUX I
rojasHux /pyau cse je mspaxenuju (Gallagher et al,
2000; Harbin et al., 2006). ITporemwyje ce ga he mo
2030. ropuHe TOTOBO jemHa TpehmHa cBeTcke IOMY-
JNanyje MMaTH IPEeKOMEepHY TeXUHY, ITO he yTunaru
Ha pagHy ciocobnoct /pyau (Kelly et al., 2008). Kapa
ce rojasHocT foAajy edextn mnosehaHor crpeca
Ha pagHoM Mecty (Ili¢ et al., 2020) po6ujajy ce Haj-
vemhy y3poryu MeTabonMM4kmux 60/ecTy IOBe3aHNX
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ca moBehaHuM pusuxom of amjabereca, Kapayo-
BaCKy/IapHNUX 000/bera U, Y KPajlbUM CIy4YajeBUMa,
cmptu (Deckelbaum &Williams, 2001).

IIpexomepHa TelecHa TEXMHA WIM TOja3HOCT
IMjaTHOCTUKYje Ce M3pauyHaBameM MHIEKCa Terec-
He Mace (BMU) u/unmm MepereM HpOLIEHTa TelecHe
mactu (IIB®). Mimax BMJ He maje OBO/BHO CeH3U-
TMBHe MH(pOpMalUje O TelTeCHOM CacTaBy IIOjelVH-
13, Kao, Ha IIpuMep, fa n nosehan bMU yKasyje Ha
YUIEHNITY J1a 0c00a MMa BUIIAK MAaCTU Y OPraHU3MY
vy uMa Buire myihae mace (Pribis et al., 2010). Cse
Beha JOCTYIHOCT Mpe3HNX MepHIX MHCTPYMeHaTa
y ogHOCy Ha Mepeme I1B®, a koju ce n3padyyHasa kao
YKyIIHa Maca TeJleCHe MAacT! IOfie/beHa ca YKYIIHOM
MacoM Teqa, M3pakKeHa y IPOLEHTNMA, /I03BOJbaBa
fia ce oBa Bapujaba KOPUCTU Kao IPELV3HMUjI TTOKa-
3eteb 3a onpehuBame rojasnoctn (Flegal et al., 2009;
Hoon Lee et al., 2017; Raki¢ et al., 2019). Metopa 610-
eIeKTPIYHE VIMIIEJAHIle jelHa je Off HajepUKaCHUjUX
MeTOfa Koja ce KOPUCTH 3a OBy BPCTY NpOIieHe, ca
BUIIIE HETO 3a70BojbaBajyhom moysmanomthy (Karaba-
Jakovljevi¢, 2016; Iomcaj & Humurtpujesnh, 2013;
Kuki¢ et al., 2020). Ipannune BpegHocTu I1IB® 3a rojas-
HOCT HajIa3e Ce y pas/JM4UTUM PacHOHVMA y OFHOCY
Ha nor1 u y3pact (Gallagher et al.,, 2000)no accepted
published ranges of percentage body fat currently exist.
Empirically identified limits, population percentiles,
and z scores have all been suggested as means of setting
percentage body fat guidelines, although each has
major limitations. Objective: The aim of this study was
to examine a potential new approach for developing
percentage body fat ranges. The approach taken was to
link healthy body mass index (BMI; in kg/m2.

Hocamamma UCTpaKMBamba MOKa3yjy fia je HUBO
¢busnuke aKTMBHOCTM OOpHYTO moBe3aH ca bMU,
obumom crpyka u IIB® y oprammsmy kop oba
mona (Choi et al., 2016; Kukic¢ et al., 2020). Takobe,
npahewe I[IB® Kop pasmuumTUX y3pacHUX KaTero-
pYja je BaXKHO jep, 3a pasiMKy Of OCTaauX KOMIIO-
HEHT) TeTeCHOT CacTaBa, OH IIOKasyje TeHAEHILUjy
yBehama TokoM unrasor >xuBora (Mott et al., 1999;
Milosevi¢, & Colovi¢, 2019; Rakic et al., 2019). IIpso
3HavajHO MoBehame TenecHe MacT jaB/ba Ce y epro-
Ly TIpernacka 13 fo6a afjofeceHIje y nepyuoy ofpa-
cmux ocoba (Irwin, 2004; Milogevi¢ & Colovié, 2019;
Raki¢ et al., 2019), nakon vera ce [TB® nporpecrBHO
noBehasa ca rogunama (Knapik et al.,1983).

Y1BpheHo je ma TpeHA mopacTa TeleCHUX MacTu
yodeH y nepuopy og 1996. mo 2008. romnne ykasyje
Ha /MHeapHo nosehame of 0.513% ropuirme 3a MyLI-
Kapue u 0.654% ropguiime 3a >KeHe yspacrta 19-24
rogune (Pribis et al.,, 2010; NCD-RisC, 2016). Tako

Cy IpOCeYHe BPEJHOCTY TPOILEHTA TEIECHUX MAaCTU
KOJI aMepyuyKe pajiHe MOMy/Ialije MepeHe y pasfobrby
1990-1992. nsnocune 22.37% =+ 7.36%, ok cy 2000-
2002. rogmHe 611e 38.63% * 4.90%, OHOCHO y Bpe-
MEHCKOM Ilepuopy of 10 ropyHa cy 6mie cTaTucTy-
ku 3HavajHO Behe (Harbin et al.,, 2006). M y np>xaBama
EBpore je yrBphen cmuan HeratuBHY TpeHp,. VicTpa-
XuBamweM 1mypoM EBpone, obyxsaheHa je pagHo ak-
TUBHa IOITy/IallMja 5 rpajfioBa y 3 pasiau4uTe Jp>KaBe.
Tako je y MacTpuxTy msMepeHa IpOCeyHa BPefIHOCT
on 30.00 = 8.40% mactu xop >keHa u 20.50 £ 8.40%
KOJ MyLIKapala, JOoK je y BareHuHreny BpefgHOCT 3a
KEHCKy Momymanyjy 6mma Beoma cmmyHa (30.50 +
6.70%), anmu Koj MylIKapana Hemro Hmpka (16.20 +
6.60%) (Deurenberg et al., 2001). YTBpheno je ga cy
y Uranuju Bpegnoctn IIb® Hemrto Buile, mTO ce
MO)Ke IIPUIINCATH JpyTradyMjeM HauuHy ucxpane. Kazga
Cy y IUTaly JXeHe Koje CTaHyjy y Mumany, BpegHo-
ctu usHoce 31.70 + 7.20%, mOK cy Koj, MyILIKapala
HIDKe 1 usHoce 19.60 + 7.10% (Deurenberg et al.,
2001). Takobe, MepeHa je u Homynanyja CTaHOBHMKA
Puma e cy BpelHOCTM 3HA4ajHO BMIIE Y OfHOCY Ha
ocTajie eBpOIICKe TpafioBe, oOyxBaheHe oBUM McTpa-
KuBameM 1 usHoce 39.70 £ 8.90% 3a xencky u 23.20
+ 8.80% 3a mymky nomynanujy (Deurenberg et al.,
2001). VMmnak, Ba)KHO je HAIOMEHYTH fia IIOCTOje pas-
nMKe u3Meby rpyma koje Cy pasiIM4mMTOT eTHUYKOT
HOpeK/Ia, Kao 1 eKoHoMcKor ¢akrtopa (Deurenberg
et al,, 2001). ¥ Tammnepey npoceune Bpegroctu [16®D,
MepeHe Ha PaJiHO aKTVMBHOj MOITyIaLiMji USHOCUIIE CY
29.10 £ 5.30% 3a xene n 22.90 + 5.90% 3a mymKapie
(Deurenberg et al., 2001). 3a pasymeBame oBoOr de-
HOMEHA Ba)KaH je U Haja3 Jja TOKOM 00aBjbarba Moc-
J1a >KeHe MMajy Jy)XXe cefleHTapHO BpeMe (48.3%) of
myukapana (38.7%) (Rakic et al., 2019) mro fogaTHO
objanrmasa youeHe IOJIHe pasyuke Meby pasmanrim
pagHO akTMBHMM mnomnynanujama (Jomcaj & Jlumu-
pujenh, 2013; Choi et al., 2016; Kyxuh et al., 2020).
Y ucrpaxnBamy crnposenieHoM y okBupy Cpouje,
I7le ce y30pak cacTojao of 1.924 xeHcke ocobe y3pac-
ta 18-69 roxyHa, yrBpheHo je ma cy mpocedHe Bpef-
HocTy ITB® ykymHor y3opka 6me Ha HUBOY of 28.51
+ 9.26%, ca paconom of 23.81 - 39.94% (Raki¢ et
al., 2019). 3abpumasajyhu je moparax, na y Perry6m-
nu Cp6uju, cBako gecero jere y3pacTta 5-19 romymHa
rocefiyje HeKM ofi 06/MKa rojasHoCTH, JOK Yak 29.5%
nomynanuje crapuje oy, 18 roguHa yma NOBUIIEH KPB-
Hu nputucak (WHO, 2020). Ycren oBux casHama
BaXHO je HaloOMeHyTH fia je y Permy6mumu Cp6ujn
Tek 2017. roguHe meMHMCAHO HEKOMMKO CTpaTeryja
U aKIUOHMX IUTaHOBa off cTpaHe CBeTcke 3fpas-
CTBEHE OpraHM3alMje KOju ceé OJHOCE Ha PeryIu-
came Kapamo-pecnypaTropHux Oomectu, aujabereca,
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IpeKOMepHe YHOTpebe alKOXOJa, Kao M CMambeme
¢busnuky HeakTUBHe Tomynanyje. Haxkanocr, Ha oc-
HOBY u3BemTaja CBeTCKe 3[paBCTBEHE OPraHu3anyje
(WHO, 2020) jom yBek Hucy geduHUCaHe CTpaTeruje
3a perymicame yHoca 3acuheHNX MacCHUX KVICeMHA 1
TpaHc-MacTu y Perry6nuim Cpoujn.

Ha ocHOBY focajjalms1x casHama, OpraHN30Babe
CUCTEMATCKOT KOHTPO/IMCAaha TEeNeCHOT cacTaBa II0-
ny/anyje ca mybeM mpahema crama 1 yrBphuBameM
TpPeH/IOBa IIPOMeHe, NIPeiCTaB/ba jeflaH Off 3HAYajHNX
ajlaTa 3a perynucame jaBHOTr 37ipassba (Dopsaj et al.,
2018). Mmajyhu y Bupy omnycaHe HeraTMBHe TPEHJIO-
Be nosehamwa [1B® kop oppaciux y csery u Espo-
IV TOKOM IOCNENBNX JelieHNja, Kao 1 morpedy 3a
penoBHUM mnpahemeM M AeduHMCAEM TPEHYTHOT
CTama IIOINy/IallMje Y OFHOCY Ha JaTy IpobseM, I10-
TpeOHO je MOCTABUTH jacHe MCTPaKMBauKe IjbeBe
KOjU IO cajia HUCY UCHYHeHH, Kaja je y MUTamby I10-
nynanyja Perrybnuke Cp6uje.

LIvp oBOT MCTpaXkMBama je feduHUCambe IoIyIa-
IIVIOHMX IOKa3aTe/ba BPEJHOCTYU IPOLEHTA MAcTy y
teny (ITb®) cranoBHumTBa Perrybnuke Cpbuje, yBa-
KaBajyhu momHe u cTapocHe cTparyMe. AHaIN30M
mobujeHux pesynrara, ,o0e36emnhe ce 3BaHMYHU
HOjallM O AaKTYeTHUM KBaHTUTATVBHUM KapaKTepyuc-
TMKaMa, Tj. O HUBOY TeJIeCHOT CacTaBa y OZHOCY Ha
neduHMCambe MpoLieHaTa TeIeCHNX MACTU Ofpac/yx
cTaHOBHMKa Perry6rmuke Cpouje.

METO[,

OBo uctpaxmpame OWIO je HeeKCIepMMEHTasl-
HOT U TPaHCBEP3aJTHOT KapakTepa. Y OfHOCY Ha Bp-
CTy Mepema, IPUMEebeHa je MeTofia 1ab0opaTopujcKor
TeCTUpama.

YSOPaK NCIINTAaHNKA

Ysopak je caummapano yKymHO 8.145ompacimx
UCNIUTAHMKA, HpOoceyHOr y3pacta 31.4%9.9, wmeby
KojuMa je 6mmo 5.049 (62.5%) Mymikaparia, IpocedHe
crapoctu o 32.5+11.5 u 3.051 (37.5%) >xeHa, mpo-
ceyHe crapoctu 32.5+11.5 roguua. VMcnuranunu cy
HOJie/beHN Ha CyOy30pKe y OJHOCY Ha KpUTEpUjyM
Ho/a M y3pacTa, Tako je O6mro mo mer cybysopakxa
MYIIKOT ¥ >XeHCKOT nosna. OCHOBHM HeCKpUIITUBHU
NOKa3aTe/byl 3a YKYIHM CyOy3opak MyIIKapama cy
6wy TB=182.10 + 7.21um u TM=87.55+14.75KT, 0K
Cy 3a yKynHM cyOy3opak >KeHa IpOCeYHe BPeJHO-
ctu 6uneTB=168.55+7.26um u TM=67.97+13.78Kr.
CBu mcnmraHuny Ounm cy ap>kaB/baHu PemyOrmuke
Cpbuje n To: ca Teputopuje rpaga beorpaga n oko-
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mHe (27.57%), ca Teputopuje Bojsommue (26.57%),
ca tepuropuje Llentpamne Cp6uje (19.53%), Jy>xne
u Vicroune Cpbuje (13.36%), kao n 3anagne Cpbuje
(12.97%). Taxobe, cBM MCIUTAHUIM Y OKBUPY OBOT
UCTpaXXMBamba OMIN Cy YIIO3HATHU ca LW/beM MUCTpa-
XKMBamwa 1 A/l Cy CBOj HOOPOBO/BHM NPUCTAHAK Ja
y BeMy y4ecTByjy. Ilpuctyn ncnurusamy 610 je pe-
a/IM30BaH y CK/IAJy ca IMOCTYIaTuMa Xe/ICHHILKe Jie-
KIapanuje 1 y3 ogobpeme Etnuxe komucuje Oakyi-
TeTa CHopra 1 (pM3NYKOr BaCIUTalba, YHUBEP3UTETA
y Beorpany (mo3Bomna eTnuke Komucuje 6poj 484-2).

Metope Mmepema

Mepema y 0BOM MCTpaKMBalby M3BpPILIEHA CY y
nepuopy of 2011-2020. ropune y mpoctopujama Pa-
Ky/ITeTa CIOpTa ¥ (PM3MUYKOr BaCIMUTama, YHUBEp-
suteTa y beorpany, y MeTogu4ko — ncTpakuBadkoj
nmaboparopuju (MIJI) ,,Cnobonan Japuh®. Mepemwa
Cy peanus3oBaHa CTaHJApAU30BaHOM IpPOLENYpPOM,
IPYMEHOM MeTOfie eJIeKTpIYHe My/ITuKaHante (1, 5,
50, 250, 500, 1000 kHz) 6uonmnenanie (MBI), mmo-
Mohy aHanmsaTopa TenecHe cTpykrype — InBody 720
(Biospace Co., Ltd, Seoul, Korea). Mepeme TenecHe
Bucne (TB) Bpmeno je anTpomomerpoMm (GPM,
Swissmade), 1ok je Mepeme TelecHe Mace peannso-
BaHO Ha IoMeHyToM amnapary InBody 720 y cxmamy
ca cra"gappumsoBaHoM mpouenypom (Gaba et al,
2015). Mepemwe TB n TemecHor craryca peanmsoBa-
HO je of cTpaHe MCKycHux Mepuiaana. IIpema mpe-
nopykama C30, nedunncas je cydysopak y3pacHUX
KaTeropuja ca KOpeKUNjoM 3a IIPBY Y3pacHy IpyIly,
U TO y OHOCY Ha cnefehux 5 y3pacHux kareropuja:
18-29.9; 30-39.9; 40-49.9; 50-59.9; 60- 67.0 roguHa
(Dopsaj et al., 2018).

Bapuja6ne

ITponenar tenecanx mactu (IIB®) je jemyuuu mo-
KasaTesb HMBOA 3[paBJba KOjU je AMPEKTHO II0BE3aH Ca
TEJIECHUM CacTaBoOM, 6e3 003Mpa Ha BUCHHY WIN Te-
xuny. Knacuukaunja spegroctu II6® npeysera je
u3 nocrojehux crangapaa of cTpaHe ClIOPTCKe HayKe 1
CBeTcKe 3/IpaBCTBEHE OpraHU3alyje, y OFHOCY Ha 06a
nona (Gallagher et al., 2000; WHO, 2009; WHO 2020).
PedepentHe BpefHOCTI TIPOILIEHTa MAaCHOT TKMBA Jie-
¢duHuCaHe cy y 4 TpyIIe: HeOBO/BHO, HOPMAITHO, IIPefi-
rojasaHe U rojasHe oco0e, IIpy YeMy ce KpUTepUjyMu
pedepeHTHIX BPEJHOCTI PA3/IUKYjy Y OBHOCY Ha IO
u y3pact ocoba (Gallagher et al.,, 2000) no accepted
published ranges of percentage body fat currently exist.
Empirically identified limits, population percentiles,
and z scores have all been suggested as means of setting
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percentage body fat guidelines, although each has ma-
jor limitations. Objective: The aim of this study was
to examine a potential new approach for developing
percentage body fat ranges. The approach taken was to
link healthy body mass index (BMI; in kg/m2.

CrarucTnyka aHaamnsa

[TpuKyIbeHY HOfALM aHAIM3MPAHNU CY MeTOflaMa
aHaMUTUYKe U JeCKPUIITHBHe cTaTuctuke. CBe pere-
BaHTHE Mepe LieHTpajHe TeHJeHLMje U JucIepsuje
nogaraka (MEAN, SD, MIN, MAX, KURT, SKEW,
SEM, SEM%, CV%.) uspauyHate Cy y OfTHOCY Ha IOJ
u yspact. CraH#ap/i30BaH) HellapaMeTPMjCKU TeCT
Konmoropos-Cmupuos (K-S Z) xopuheH je 3a yT-
BphuBame HOpManmHOCTM AUCTPUOYIMje IHOpaTaka.
daxTopcka aHanusa BapujaHce (Factorial ANOVA)
kopuirheHa je 3a MCIUTUBamWe pas3MKa Ha TeHe-
PaTHOM HMBOY Y OIHOCY Ha IIOJI U y3pacT, Kao 1 3a
KoMOMHanujy oBa aBa ¢pakropa. Kopuurhemwem mocr-
XOK TecToBa y3 bondeponn kopexunjy, yrephene cy

napuujanHe pasinke usmeby nepunncanux cybyso-
paxa. [pannna craTucTiyke 3HaYajHOCTM OWIa je Ha
HUBOY BepoBarHOohe p<0.05. Mozenu TpeHaa mpome-
He ucnutuBaHe Bapujabne (IIB®) y ¢pyHKImju Kare-
ropuja yspacra M Hona, AeduMHNCAHU Cy IPUMEHOM
perpecrone aHamu3se. Takobe, mpeBaseHIuja Karero-
puja yXpameHOCTH je M3padyHara CTaHJAPAHUM II0-
CTYIIKOM ¥ I3p@)KeHa je Y Pe/IaTUBHUM BPeIHOCTIMA,
1j. y nmponentuma (Dopsaj et al., 2018). Cratuctuy-
Ka aHa/lM3a CBMX IIOfIaTaKa BpIIeHa je KopiuhemeM
codrBepckux makera Excel 2016 u IBM SPSS v.26.

PE3YIITATU

Pesynratu feckpunTuBHE CTaTUCTUYKE aHaIu3e
npukasann y Tabenama 1 u 4, xao u Ipapuxonnma
1 n 2. Pesynratu aHammse pasnmmka geuHUCAHUX
@DaKTOPCKOM aHA/IM30M BapyjaHCe IPUKA3aHU CY Yy
Tabenama 2 u 3, JOK Cy pe3y/ITaTu MOfena IMHeapHe
U TIOIMHOMCKE PErpecroHe aHalau3e MPUKA3aHU Ha
Ipadmkonnma 1 u 2.

Ta6ena 1 OCHOBHU JeCKPUIITUBHY Pe3y/ITaTI NCIUTUBaHe Bapujabye YKYIIHOT y30pKa 1 cybysopaka y GyHKIju MoJa

JlecKpUIITHBHY IOKa3aTe/by 3a Bapujadmy: IIBD[%]

Std. Std.

Ipyma N Mean Error  Error SD cV% Min Max Skew Kurt K-SZ K-S
Mean Mean % P

YxynHo 8145 2192  0.11 0.50 9.00 41.06 3.00 56.00 0.59 0.10  0.048 0.000
Kene 3051 2846  0.17 0.58 9.18 3224 582 5575 049 -0.29 0.060 0.000
JKene, 18.0-29.9 rop,. 1476 2520  0.20 0.81 786 31.17 582 5528 0.85 0.83  0.076  0.000
JKene, 30.0-39.9 rop. 800  29.04 0.32 1.12 9.17 3158 704 5575 035 -0.36 0.056 0.000
JKene, 40.0-49.9 rop,. 470 3194 038 1.20 832 2606 924 5518 020 -0.30 0.055 0.001
JKene, 50.0-59.9 rop,. 215 3636 0.54 1.49 797 2191 13,58 5196 0.07 -0.56 0.062 0.046
JKene, 60.0-67.0 rog,. 90 39.72 087 2.19 827 2081 1254 5515 -0.64 0.67 0.088 0.079
Mymxkapuu 5094 18.00  0.11 0.62 798 4433 292 5433  0.65 0.52  0.045 0.000
Mymkapuy, 18.0-29.9 rop,. 2517 1393 0.3 0.95 6.67 47.89 292 5433 136 3.33  0.083  0.000
Mymkapuu, 30.0-39.9 rop,. 1575 21.22  0.18 0.86 724 3411 413 50.70 0.66 0.95 0.060 0.000
Mymkapuu, 40.0-49.9 rop,. 734 2258 025 1.10 6.73 2982 446 50.61 034 0.89  0.043 0.002
Mymxkapuu, 50.0-59.9 rop,. 201 2426 042 1.71 588 2423 997 4534  0.66 1.27  0.104 0.000
Mymkapuu, 60.0-67.0 rop,. 67 26.53 091 341 741 2792 13.87 4893  0.68 0.39 0.073 0.200

Ha ocnHoBy mnpuxasanux pesynrara (Tabema 1)
MO>Ke Ce YTBPAMUTM Ja IOfaLy 3a Bapujabimy He Ipu-
Hajjajy KaTeropujyu XOMOTE€HOT CKYyIIa, jep je Koedu-
LMjeHT Bapujaliije 3a YKyIIaH Y30paK Ha HUBOY Off
41.06%, ogHOCHO Hamasu ce y pacnony ox 20.81 sa
BpenHocTu IIB® cybysopka skeHa 60-67 ropuHa /10
47.89, 3a cybysopak mymkapana 18-30 roguna. Ta-
kobe, Tpeba HarmacuTH [ja je cMep 3aKPUB/BEHOCTU

KpMBe KOJi CBUX Ipylla acuMMeTpM4aH, MEIIOBUTOT
cmepa (SKEWNESS y pacniony ox -0.64 3a cydysopax
KeHa 60-67 rogmHa mo 1.36 3a cyOy3opak MyIIKa-
paua 18-30 roguna). Mepe CI/bOIITEHOCTY AUCTPU-
Oyluje Halase ce y pelaTMBHO MajIMIM IPaHUIIaMa U
kpehy ce ox -0.56 3a cyOysopak >xena 50-60 rogua,
1o 3.33 3a cybysopak mymkapara 18-30 rogusa.
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Tabena 2 Pesynraru pakTopcke aHa/mM3e BapujaHce 3a ucmuTBany Bapujadmy IIBPy ogHOCY Ha 10N M y3pacT MCIUTAHMKA

Pesynraru ®akTopcKe aHa/mM3e BapujaHce y OTHOCY Ha MO/ M y3PACT MCIUTAHMKA

3aBucHa Bapuja6na: IIB®

Type III

Vssop Sum of af Mean F Sig. Partial Observed
Square Eta2 Power
Squares
ITon 6.858 1.000 6.858 1243.719 0.000 0.133 1.000
V3pacr 11.215 4.000 2.804 508.469 0.000 0.200 1.000
ITon - Yspacr 0.498 4.000 0.125 22.593 0.000 0.011 1.000

PesynratudakropckeananuseBapujance (Tabema2)
[IOKa3yjy Mla IIOCTOjM CTAaTUCTUYKM 3HAYajHA pasjiu-
ka [IB® y ognocy Ha mon mcnmtanuka (F=1243.719,
p<0.001), y ogHOCY Ha y3pacT uctmranuka (F=508.469,
p<0.001) u yxasyjy fa MOCTOju 3HAa4ajHA MHTEPAKIVjA
daxropa ,mon-yspact” (F=22.593, p<0.001). Moxe ce

3aK/bYYUTH Jia je eeKaT y3pacTa BeoMa Bucok (Partial
Eta? =0.200), edekar moma je ymepen (Partial Eta’
=0.133), 7oK je edekaT MHTepaKuMje Mamby Of IpeT-
xopnHa iBa kputepuja (Partial Eta®=0.011), mok cBa n3-
BpleHa nopebema 1Majy M3pasuTo BUCOKY CHAry CTa-
TUCTUYKOT 3aKk/byunBama (Observed Power = 1.000).

Ta6ena 3 ITaprjanne cratucTdke pasnuke usMeby y3pacHux rpyna y GpyHKumju noma

ITapuujanrne craTcTU4Ke pa3nuke usMely yspacHux rpyna y gyHKuuju mona

3aBucHa Bapuja6ma: IIB®

V3pacr Ipyna Mean Difference  Std. Error Sig.
18.0-29.9 Kene My1kapun 11.3 0.243 0.000
30.0-39.9 Kene Myukapun 7.8 0.322 0.000
40.0-49.9 Kene Mymikapuu 9.4 0.439 0.000
50.0-59.9 JKene Mymkapun 12.1 0.729 0.000
60.0-67.0 Kene Mymkapun 13.2 1.198 0.000

Pesynratu cepuje moctxok TectoBa — boHdepo-
Hu (Tabena 3) mokasanu cy #a MOCTOje CTATUCTUIKNI

3HauajHe pasnuke (p<0.001) y Bpegnoctuma I16D mo
IOy Y CBUM y3pacHNUM KaTeropujama.

PerpecuoHu mojeJ ca roiMuil-MM TPeHJA0M npomMeHe BpeaHocTu IIBd 3a skeHe

50

45 y = 0,3484x + 23,044
R?=0,8209

40

35

=R R I R B B B R B ) W W W L L L L e L L &

O N R B N T T T S T R N T )

S

0L 0

Vipacr (roamne)

Ipadukon 1 Perpecuonn mopen ca TpeHpoM npomere Bpegaocty IIB® 3a cybysopak pajHO CIOCOOHNX >KeHa

Ha Ipa¢uxonrma 1 u 2 mpukasaHu Cy MOJenn
3aBMCHOCTM IIpOMeHe IpolleHaTa TeIeCHUX MacTy
(ITb®) y ¢ynkumju crapoctu ucnurtanmka. Ha oc-
HOBY rpapuyKor ImpuKasa JaTUX 3aBYCHOCTHU, MOXe
ce TBPANTH J1a je IPOMeHa ITPOIeHTa TeIeCHUX MacT
y QyHKIMjU y3pacTa KOf| >KeHa JMHeapHOT KapakTe-
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pa y OHOCY Ha MYIIKaple KOJ KOjUX JIMHHja pacTa
UMa HeJIHeapaH, OJHOCHO 0J1aro 3aKpyBJ/beH — II0-
JIMHOMCKY 00/uK. [lepuHMCAaHNM MOZIeTMMa, Y3pacT
KOJI keHa objamrmana 82.09, a kox Mymkapara 85.08
IpolieHaTa BapujaHce mpocevyHor I[1b®.
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PerpecuoHu MojeJ1 ca rolulilbUM TpeHJA0M npomene Bpeanoctu I[IB® 3a
MYIIKapIe

R?>=0,8508

y =-0,0061x2 + 0,612x + 10,977

4
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3pacT (rogmume)

Ipadukon 2 Perpecronn mopen ca TpeHgoM npoMere spegHocTu [I6® 3a cybysopak pajHO CHOCOOHMX MYIIKapara

Y Tabenu 4 npukasaHa je mpeBaneHnnja y ogHocy Ha BpegHocty [Ib® y dyHKIMju moTa 1 y3pacTa MCIUTH-

BaHUX Cyby3opaka.

Ta6ena 4 [IpeBanennuja npornenTa TenecHux Mactu (ITbP)y onHocy Ha KapakTepUCTUYHE KaTeropuje gaTe Bapujabmne y

GyHKIMjU [T0/1a U y3pacTa VICIUTaHNUKa

IIB® - npeBanennnja [%]

Ipyma HEIOBO/bHO HOPMAa/THO npefrojasxHe T0jasHOCT
JKene, 18.0 - 29.9 17.44 67.02 9.69 5.84
Kene, 30.0 - 39.9 1.71 43.05 30.41 24.83
JKene, 40.0 - 49.9 4.90 43.05 33.92 18.12
JKene, 50.0 - 59.9 1.00 32.34 45.77 20.90
JKene, 60.0 - 67.0 0.00 43.28 29.85 26.87
Mymkapuy, 18.0 - 29.9 28.25 56.78 8.81 6.17
Mymkapuu, 30.0 - 39.9 20.13 48.25 16.38 15.25
Mymkapim, 40.0 - 49.9 13.62 45.96 22.55 17.87
Mymkapuu, 50.0 - 59.9 4.19 38.14 26.51 31.16
Mymkapuy, 60.0 - 67.0 3.33 26.67 24.44 45.56

* kpurepujymn kiaaca [IB® cy npeysern y cknagy ca Gallagher et al., 2000.

PesynraTtu cy mokasanm fja M Koj MyIIKapana u
KOJ >kKeHa crapuje y3pacHe rpyme (50.0-59.9 u 60.-
67.0 roguHa) uMajy HajBehy mpeBaseHIUjy Ipeko-
MepHe 1 rojasHe Kareropuje [IB® (Tabena 4).

IUCKYCUJA

Ilwe oBe cTyauje 6MO je NCIUTUBAKE U OLCHU-
Bame IMOIYIAIMOHNX ITI0Ka3aTe/ba MPOLEHTa MaCcTU
y Teny (ITb®) cranoBHumrBa Penry6imke Cpbuje, ca
yBa)KaBameM IIOJIHNUX VM CTAPOCHMX KapaKTepUCTUKA.
Ha ocHOBY mo6ujeHMX IpOCeYHMX pe3y/irTara, TeHe-
pa/IHO ce MOXKe 3aK/byYUTH Ja ce YKyIIHe IIpOCeyHe

BpenHoctu (Tabena 1, ykynHo = 21.92+9.00%), mpo-
CeuHe BPEJHOCTU 3a CyOy30pKe MYyIIKaplia 1 >KeHa
(Tabena 1, XKene = 28.46+9.18%, Mymkapuu = 18.00
+7.98%), kao u 3a BehuHy y3pacHuUX Kareropuja o6a
IOla Hajase ce y TPpaHMIlaMa HOPMaJHUX IpeMa
IPeTXOAHO JieUHNMCAHNM 3[PaBCTBEHUM IIPeIo-
pykama (Gallagher et al., 2000).

MebyTtum, nopex pesyaTara IpOCEYHUX BPEFHO-
CTU, PE3YNTATV BPEJHOCTU Mepa JAMCIep3uje, OfHOC-
HO TeHepajHa BpPeJHOCT KoeduijujeHTa Bapujanuje
KOjJi IIPEJICTBA/ba MePy BapyjabInTeTa Ie/IOKYITHOT
y3opka ofi 41.06%, ykasyje Ha YMI€HUIY fla CE€ OBaj
y30paK MO)Ke KapaKTepucaTyl Kao XeTepOTreH, IITO
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TOBOPM 1 O BUCOKOM CTeIIeHy PasHOIMKOCTHU IIOIY-
Nanuje mpeMa UCTPaKMBAHO]j 0jaBy, ofHOCHO 1B .

TpeHyTHa ucTpakuBamba Cyrepully ja cy rpaHiu-
YHe BPeJHOCTM IPOILIEHTA TeJeCHe MacT! 3a rojas-
HOCT PasIn4nuTo feUHUCAHE Y OJHOCY Ha HONM U
y3pact ocoba (Gallagher et al,, 2000)no accepted
published ranges of percentage body fat current-
ly exist. Empirically identified limits, population
percentiles, and z scores have all been suggested as
means of setting percentage body fat guidelines, al-
though each has major limitations. Objective: The
aim of this study was to examine a potential new
approach for developing percentage body fat rang-
es. The approach taken was to link healthy body
mass index (BMI; in kg/m2 n 3aro ce cBaka yspac-
Ha KaTeropuja mocMarpaia mnojefinHavHo. Jlobujene
cpenwe BpegHocTu IIB® umraBor ysopka (Tabe-
nma 1 - 21.92%) ykasyjy ma craHoBHuny CpOuje He
IpUIIafiajy rojasHoj momynanyju. MebhyTum, mocma-
Tpajyhu ogBojeno xene (Tabena 1 - 28.46 + 9.18%)
n mymkapie (Tabema 1 - 18.00 + 7.98%), youaBa
ce jeflHa YMHbEHMI]A y OJHOCY Ha OBe BPENHOCTH,
KOja yKasyje fia Cy >KeHe Kao TpyIa, MIaK Oioke
TPaHNIM TOja3sHOCTM Hero Mymkapmy. ITpoceuna
BPEJHOCT )KeHa YHYTap OBOT Y30pKa je y CK/Iafy ca
OIICeTOM KapaKTepPUCTUYHUM 32 3eM/be €BPOIICKOT
pernona (Branca et al., 2007), nok oBaj mopysopax
uma mamu IIB® op nonymanuje CAJl n Hemauke
(Kuki¢ & Dopsaj, 2016). Kaga ce gobujern pesyin-
TaTy yIopefe ca pe3ylITaTuMa UCTPaKuBama Koje
je cupoBeneno y Esponu (Deurenberg et al., 2001),
jacHO ce BUAU Jla IPOCEYHE BPEIHOCTH JKEHCKe IOo-
nynanuje Pemry6nmke Cp6uje criazajy mehy HajHibKe
y IIPeTXOQHO HaBeleHNUM, anu ca Hajsehom Bapuja-
LMjOM, JIOK je MYIIKa IIOIy/Ialiija Ha IPYTOM MECTY
Yy OJHOCY Ha OCTajle eBPOIICKEe 3eM/be, Ca HeIITO
HIDKOM BapujalijoM y opHocy Ha >keHe. OBakaB
Hasma3 Moryhe je o6jacHUTH, IIpe CBera, paslIMKOM
COIIMO-eKOHOMCKOT CTaTyca IIONy/lalyje y pasiu-
4UTHM Ap>KaBaMa, Kao ¥ YMIbeHMI[OM fla Ce UCXpa-
Ha TOIy/Ialyje pasaukyje y ofHOCY Ha HOfHeObe
(Deurenberg et al., 2001).

ITocmatpajyhm yspacHe karteropmje o6a mona,
youaBa ce nosehame IIb® ca rogunama (Tabena 1,
Ipadmxon 1 u 2), mro je y cklapy u ca Hajmasuma
cmmuHux paunjux cryauja (Knapik et al.,1983; Mott
et al., 1999; Irwin, 2004; Pribis et al., 2010; NCD-
RisC, 2016; Milosevi¢ & Colovi¢, 2019; Raki¢ et al,,
2019). Kog ocoba MymuIkor mosa u3paxkeHa je Beu-
Ka pas/yKa y IPOCEYHOj BPETHOCTY ¥ BPEJHOCTH Y
yspacty of 18-20 ropmHa, Kao U HaIIy IIOpPacT OBe
BpegHOCTK y nepuopy oko 30. rogmue. Kop >xena
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HeMa Haror nosehama, amn ce Hajpeha pasnmmka y
OJIHOCY Ha IIPOCEYHE BPEHOCTI MOXKe IIPUMETHUTH Y
y3pacty oko 50. roguHe.

Pesynratu mpuMemeHe (akTOpcke aHamu3e Ba-
pujaHce yKasyjy Ha IIOCTOjaikbe CTaTUCTUYKM 3Ha-
YyajHUX pasnuka BpegHocTu IIB® Ha reHepanmHom
HMBOY, Kako usMeby monoBa, Tako ¥ y OFHOCY Ha
y3pacHe KaTeropmje MCINUTaHMKA, T€ MHTEPaKLUjy
matux ¢axropa (Tabena 4), mTo je y ckiapy ca pe-
3ylITaTMMa NPEeAXOfHNX McTpaxkuBama (Campisi et
al., 2015; Bradella, 2017). PeaynraTtu cy mokasamu jja
JKeHe MMajy CTaTUCTUYKY 3Ha4ajHO Behy HuBo IIBD
Off MyIIKapana, 6e3 0631pa Ha y3pacHy IpyIly, Kao 1
Ia je Ta pasnuka HajBeha y y3pacHOM cTpaTymy Of
60.0-67.0, 50.0-59.9 u 18.0-29.9 rogmuua (Tabema 3,
p = 0.000, Mean Difference 13.2,12, u 11.3, pecnek-
TUBHO). Vaxko je rojasHocT y Behnuu 3emaspa yernrha
kot )xeHa (Deurenberg et al., 2001)Milan and Rome
(Italy, mocToje 1 3em/be Y KOjuMa je TOja3HOCT demnrha
Ko7l MymKapana. Tum sem/baMa npunazajy XpBarcka,
Hancka, Ecronnja, Vipcka, Mranuja, lllnanwnja, IlBaj-
napcka (Mascie-Taylor & Rie, 2007). IlIto ce Tuue
nomynanuje Perry6muke Cpbuje, cutyanyja je cimasa
omnycaHoj y BehmHu 3emMaspa Izie Cy rojasHOCTH CK/IO-
Huje xeHe (Deurenberg et al., 2001)Milan and Rome
(Italy. ITocmaTpajyhm Mymikapiie MCTUX Y3pacHUX Ka-
TEropyja, MOTY Ce YOUUTM pasjiKe y BPELHOCTMMA
OJICTYIama Of IPOceyHMX BpenHOCT. OBe pasinke
manexo cy Behe kop ocoba >xeHckor moma (11.26%)
Hero kop Mymkapana (8.53%), mro norspbyje Ha-
Na3e DOCAflAllbUX MCTPAKMBamba Jja Cy XKeHe CKIIO-
HIje TOja3HOCTHM, OFHOCHO Jja MMajy 3HayajHO BMIIE
IPOIIeHTa MAacTH y Temy of Mymikapana (Deurenberg
et al, 2001) Milan and Rome (Italy. ¥ ogHOCy Ha
npoceune BpefHocTy IIB® (Tabena 1) y xareropujy
rojasHumx, Behmna mymkapua ynaasu oko 50. rofuHe,
JOK KOJ )XKeHa OBaj Iepuoj; HacTyIa paHuje, oko 40.
TOfIMHE, IITO je y CKIafy ca ucTpakusamem us 2013.
Koje Hajaxke /ia je HajBehn meo rojasHux y yapacry o
45-84. ropuue (Institut za javno zdravlje Srbije ,,Dr
Milan Jovanovi¢ Batut®, 2013). Kaga ce Tymade mon-
He pas/uKe, UIaK Tpeba BOAUTY padyHa U 0 MOp¢o-
JIOWIKVM Pa3/MKaMa MYIIKOT U 5KeHCKOT OPTaHU3Ma,
Kao 1 jga ITB® koju nmpencTBasba rojasHOCT KOJ, MYII-
Kapalla, Kofj )KeHa ce He cMaTpa rojasHourhy. OBo je
HOoCeOHO BaXKHO Kajia Cy Y IUTakby pe3yITaTy aHa/IN-
3e BepujaHce usMehy nonosa (Tabena 3 u 4).

ITpaheme mpomeHa TenecHOT cacTaBa Koja ce Je-
IIaBajy ca rofiuHaMa, MO)Ke OMTU KOPUCHO jep Cy
TaKBe Bapujaljije rmopesaHe ca GpuU3MYKUM CIOCOO-
HOCTMMA, 3[PaBCTBEHMM CTaTyCOM, OJJHOCHO Ha-
Bukama y ucxpann (Boyko et al., 2000; Bastawrous
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et al., 2019). JJoOujeHe BpemHOCTM y OBOM papmy
yKasyjy ma Koy 06a mosa monmasyu o 3Ha4ajHOT II0-
Behama IIB® ca rognnama (Ipadukon 1 u 2). Takso
nosehame MoO)XXe Ipoy3pokoBaru souinje ¢Gusnd-
ke mepdopmaHce Koj crapujux ocoba (Shin et al,
2011). ITosehamwe I1b® youeHo je n Kox MyIIKapara
u >xkeHa (45-65 roguna) u3 CjenymeHnx AMepUYKIX
IIp>xaBa Koju cy umanu roguine nosehame ox 0.37
Kr (0.34%), ogHocHO 0.52 Kr (0.47%) pecreKTUBHO
(Siervogel et al., 1998). OBe mpoMeHe y Te/leCHOM
cacTaBy IOBe3aHe Cy ca mosehaHUM pU3MKOM Of
MHCY/IMHCKe pe3lcTeHnnje, fujabereca tuna 2 n 6o-
nectu KopoHapHux aprepuja (Fujimoto et al., 1999;
Boyko et al., 2000; Kwon et al., 2017). Kako mome-
HyTa 000/belba IPUIIAZIajy KaTerOpuju XpOHNYIHNUX,
OJHOCHO KAaTeropuju O030MWBHUX 3[PaBCTBEHMX
obopema, y Oynyhmm ucrpaxuBamyma OBaKBOT
Tuma, Ha npocropy Pemy6nuke Cpbuje, Tpebdano
6u obpatuty maxmwy Ha penanuje IIB® u oxpebe-
HUX 37IpaBCTBeHNX Tero6a. Hajuemha mpakca kojy
CIIpOBOfie Ipyre 3eM/be CBeTa jecTe ofpehmpame
tayaka npeceka IIb® (Cut off points) xoje nnpmeH-
TUPUKYjy ocobe msnoxxeHe nmoBehaHoM puU3UKY Of
onpebene 6onectu (Bastawrous et al., 2019; Macek
et al., 2020).

Maxko xop 06a nona monasu go nosehama IIB® ca
rofilHaMa, youeHe Cy 3HadajHe pasjke nsMeby mux.
I[TojaBuine cy ce Behe Bpegnoctu I1B® kop eHa y
CBJM y3pacTiMa y OfHOCY Ha MmymuKapiie. OBe pesyr-
Tare OTBphyjy 1 Heka ipyra uctpaxusama (Campisi
et al,, 2015; Carvalho et al., 2019; Deurenberg et al.,
2001). ¥V cxmapy ca tume, Behy naxmy tpebano 6u
obpatuTi Ha 0cobe >KeHCKOT II0JIa y /by IpeBeH-
nuje u akTuBHe Kopekuuje mosehanor IIB®, kako
6u ce Mmoryhu HeratuBHU eeKTy HATOT PaKTOpa pu-
3MKa 10 37ipaB/be MUHMMu3oBam. Ca apyre cTpaHe,
CTyAMje Cy IOKasaje Ja paclofiesia MacHOT TKMBa
nMa Behy yTuiaj Ha KapamomeTabommuke GomecTn
y ogHocy Ha ykynuu IIb®. Mymkapuyu nmajy sehy
BepoBaTHONY a aKyMy/IMpajy MacHO TKMBO OKO TPY-
IIa I CTOMAKa, JOK >KeHe OOMYHO aKyMy/Inpajy MacHO
TKMBO OKO KYKOBa 1 OyTUHa, a YIIPaBoO je pacropena
MacTy KapaKTepUCTMYHA 32 MYIIKapIle II0Be3aHa ca
noBehaHuM pUsMKOM Off KapAuMoMeTabomnukux 6o-
nectu (Bredella, 2017).

Y ckmapy ca pesynaTaTuMa IIpeBajIeHLje Trojas-
HOCTM, JeduHNUCaHe y OZHOCY Ha Y3pacT M IION
(Tabena 4), pesynratu Cy IMoKas3aau fia je KOJ >KeHa
HajMarba 3aCTYIUbE€HOCT IPEArOjasHUX M TOjasHUX
ocoba y yspacty op 18.0 — 29.9 rogmna (15.53% cy-
MapHO, OFHOCHO 9.69 u 5.84%, pecrneKTuBHO), a Cy-
mapHo HajBeha kopm yspacrta op 50.0-59.9 (45.77%

CyMapHO, OfHOCHO 45.77 mpeprojasaux n 20.90%
rojasunx). Hajseha npeBanenumja rojasuux >kexa je
yrBpheHa kop y3pacra op 60.0-67.0 roguHa u 6una
je 26.87% (mpouenaT MacTu of mpexo 42.0% y remy -
Gallagher et al., 2000).

Hajmama 3acTymbeHOCT IPEKOMEPHO M Tojas-
HUX ocoba kox mymkapana (Tabema 4) yrepbena je
y y3pacty ox 18.0 - 29.9 ropuna (14.98% cymapHo,
otHOCHO 8.81 1 6.17%, pecleKTUBHO), a HajBeha kox
y3pacta om 60.0-67.0 (70.00% cymapHO, OFHOCHO
24.44 1 45.56%, pecreKTUBHO).

W mon u yspacT ce npema pesy/nTaTuMa OB€ CTY-
Auje MOTy TYMauuTH ¥ Kao (akTOpu pU3MKa KOju
MIMajy yTnIjaj 3a npekomepHo nosehame IT6®, nox cy
Kao I0ce6HO pM3MYHA IPyIa y KOjoj Cy IPeKOMepHe
BpenHocT IIb® HajsacTym/beHMje U3IBOjeHE >KeHe
crapuje of, 50 rofyHa, Kao ¥ MYILIKapUy CTapyuju of
60 ropuHa (Tabena 4).

OsBe mopaTke Tpeba MMaTH y BUAY Kaja ce IUIa-
HYPAajy IPEeBeHTUBHM IIPOTPaMy UCXpaHe U PU3NIKe
aKTUBHOCTH Ca IIM/beM CMalbetba T0ja3HOCTH y TIOIy-
Nanyju ¥ TpeBeHluje ca HOM I0Be3aHUX OOIeCTM.
Takobe, HapemHO JIOHTUTYAMHATHO WUCTPAXKUBalbe
VICIATVBaHe Bapujabie, Kao HajCEH3UTVUBHUje WH-
¢dbopmanmje o0 CTamwy rojasHOCTN Heke ocobe, 60
61 BeoMa Ba)XHO y OynyhHOCTM 1 MMasio OM BeMMKU
3Ha4aj ¥ BAXKHOCT Y CMUC/TY KOHTUHYVpaHe KOHTPO-
Jle JaTOT MHAMKATOpa, a 3a MoTpebe cucTemMa KOH-
TUHYMpaHOT npahema 3[paBCTBEHOr CTAaTyca CTa-
HoBHMIITBA Penry6uke Cp6uje.

3AK/bYYAK

Ha ocHoBY aHanusupaHux nojaraka MoXe ce 3a-
K/bYYUTU Ja TeCTMPAHM y30paK CTaHOBHMIITBa Pe-
ny6mke Cp6uje npema ITE®, y ogHOCy Ha TpocedHe
BPETHOCTH, CIafla y KaTeropujy ocoba ca HOpMai-
HUM HMBOOM TenieCHuX Mactu. OBaj ONTUMUCTIYAH
HofjaTak MIAaK Tpeba y3eTu ca pe3epBOM jep je oBa
CTyJMja IOKasaaa JIa IOCTOjM 3Ha4ajaH [eo MOIya-
nuje xoju npemMa IIB® cnapa y rpymy npearojasHmx
(29.93% xop >xeHa n 19.74% xop MyIIKapara, mocma-
TPAaHO CyMapHO 3a Cyby30pak y OfHOCY Ha IIO7), Ofi-
HOCHO y Ipymy rojasaux ocob6a (19.31% xop xeHa n
23.20% Kop MylIKapana, IIOCMaTpPaHO CyMapHO 3a
cybysopax y ofHOCy Ha 11071). JIpyrum pednma, y of-
HOCYy Ha TeCTMPaHM y30paK MCIUTAHMKA U VICIIATH-
BaHy Bapujabny — [1b®, yax 49.24% >xena n 42.94%
MYyIlKapala IpUIA[ajy MpPeArojasHuM U IOjasHUM
ocobama.Takobe cy yTBpheHn HeraTuBHM TPeHIOBU
nopacra IIB® ca yspacrom.
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npuMemeHe M3NYKe aKTUBHOCTY Ha JIOKOMOTOPHI,
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¢dbuHAHCHpPaHOT Off cTpaHe MUHMCTapCTBa IPOCBeTe,
HayKe ) TeXHOJIOUIKOT pa3Boja Permy6muke Cpbuje —
Hay4HMU IIpojeKTu, nukmryc 2011-2020.

JINTEPATYPA

Bastawrous, M. C., Piernas, C., Bastawrous, A.,
Oke, J., Lasserson, D., Mathenge, W., Burton, M.
J., Jebb, S. A., & Kuper, H. (2019). Reference val-
ues for body composition and associations with
blood pressure in Kenyan adults aged >50 years
old. European Journal of Clinical Nutrition, 73(4),
558-565.

Batut, I. Z. J. Z. S. (2013). Medunarodna statis-
ticka klasifikacija bolesti i srodnih zdravstvenih
problema. Deseta revizija. Beograd: Institut za
javno zdravlje Srbije ,,Dr Milan Jovanovi¢ Batut
Boyko, E. J., Fujimoto, W. Y., Leonetti, D. L.,&
Newell-Morris L. (2000). Visceral adiposity
and risk of type 2 diabetes: a prospective study
among Japanese Americans. Diabetes Care,
23(4), 465-471.

Branca, F, Nikogosian, H., & Lobstein, T. (Eds.).
(2007). The challenge of obesity in the WHO Euro-
pean Region and the strategies for response: sum-
mary. World Health Organization.

Bredella M.A. (2017) Sex Differences in Body
Composition. In: Mauvais-Jarvis E. (eds) Sex and
Gender Factors Affecting Metabolic Homeostasis,
Diabetes and Obesity. Advances in Experimental
Medicine and Biology, vol 1043. Springer, Cham.

Campisi J., Finn K. E., Bravo Y., Arnold J., Ben-
jamin M., Sukiennik M., Shakya S., & Fontaine
D. (2015) Sex and age-related differences in per-
ceived, desired and measured percentage body fat
among adults. Journal of Human Nutrition and
Dietetics, 28, 486-492.

Choi, B., Steiss, D., Garcia-Rivas, J., Kojaku, S.,
Schnall, P,, Dobson, M., & Baker, D. (2016). Com-
parison of body mass index with waist circum-
ference and skinfold - based percent body fat in
tirefighters: adiposity classification and associ-
ations with cardiovascular disease risk factors.
International Archives of Occupational and Envi-
ronmental Health, 89 (3), 435-448.

170

10.

11.

12.

13.

14.

15.

16.

of Endocrinology and Metabolism, 63(4), 358-368.
Deurenberg, P, Andreoli, A., Borg, P, Kuk-
konen-Harjula, K., De Lorenzo, A., Van Marken
Lichtenbelt, W. D,, ... & Vollaard, N. (2001). The
validity of predicted body fat percentage from
body mass index and from impedance in samples
of five European populations. European Journal of
Clinical Nutrition, 55 (11), 973-979.

Homcaj, M., & Iumurpujesuh, P. (2013). Mogenn
MOPQOJIOIIKOT CTaTyca CTyAeHTKNIba KpummHa-
JTUCTUYKO-TIONNIUjCKe aKafieMuje AedUHMCAHN
METOJIOM MY/ITUKaHaHe OMOeTeKTpUYHe MMIIe-
mauue. Journal of Criminalistics and Law, 18 (1),
39-56.

Dopsaj, M., Markovi¢, S., Jovanovi¢, J., Vukovig,
V., Maksimovi¢, M., Miljug, D., ... & Stankovi¢, A.
(2018). BMI: Analysis of the population indica-
tors in working population of the Republic of Ser-
bia in relation to gender and age. Fizicka kultura,
72(2), 148-160.

Flegal, K., Shepherd, J., Looker, A., Graubard,
B., Borrud, L., Ogden, C., Harris, T., Everhart, J.,
Schenker, N. (2009). Comparisons of percentage
body fat, body mass index, waist circumference,
and waist stature ratio in adults. The American
Journal of Clinical Nutrition, 89, 500-508.
Fujimoto, W. Y., Bergstrom, R. W.,, Boyko, E. ],
Chen, K. W,, Leonetti, D. L., Newell-Morris, L.,
Shofer, J. B., &Wahl, P. W. (1999). Visceral adipos-
ity and incident coronary heart disease in Japa-
nese-American men. The 10-year follow-up results
of the Seattle Japanese- American Community Dia-
betes Study. Diabetes Care, 22(11), 1808-12.

Gaba, A., Kapus, O., Cuberek, R., & Botek, M.
(2015). Comparison of multi-and single-fre-
quency bioelectrical impedance analysis with du-
al-energy X-ray absorptiometry for assessment of
body composition in post-menopausal women:
effects of body mass index and accelerometer-de-
termined physical activity. Journal of Human Nu-
trition and Dietetics, 28 (4), 390-400.

Gallagher, D., Heymsfield, S. B., Heo, M., Jebb,
S. A., Murgatroyd, P. R., & Sakamoto, Y. (2000).
Healthy percentage body fat ranges: an approach



Honcaj M., u cap., AHanmu3a npoLeHTa TeleCHUX MacTu..., PDVISVYKA KYJITYPA 2020; 74 (2): 162-172

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

for developing guidelines based on body mass in-
dex. The American Journal of Clinical Nutrition,
72 (3), 694-701.

Harbin, G., Shenoy, C., & Olson, J. (2006). Ten-
year comparison of BMI, body fat, and fitness
in the workplace. American Journal of Industrial
Medicine, 49 (4), 223-230.

HoonLee, D., Keum, N., Hu, E, Oray, J., Rimm,
E., Sun, Q., Willett, W., & Giovannucci, E. (2017).
Development and validation of anthropomet-
ric prediction equations for lean body mass, fat
mass and percent fat in adults using the Nation-
al Health and Nutrition Examination Survey
(NHANES) 1999-2006. National Library of Med-
icine, 118 (10), 858-866.

Ili¢, R., Popovi¢, J., Markovi¢, V., Nemec, V., Mi-
losevi¢, M. (2020). Work-related stress among
primary healthcare workers. Vojnosanitetski pre-
gled, On Line - First 77 (11), 1184-1191.

Irwin, J.D. (2004). Prevalence of university stu-
dents’ sufficient physical activity: A systemat-
ic review 1. Perceptual and Motor Skills, 98 (3),
927-943.

Karaba-Jakovljevi¢, D.(2016). Metode za procenu
telesne kompozicije. Praxis Medica,45 (3/4), 71-77.
Kelly, T., Yang, W., Chen, C., Reynolds, K., He J.
(2008). Global burden of obesity in 2005 and pro-
jections to 2030. International Journal of Obesity,
32(9), 1431-1437.

Knapik, J. J., Burse, L. R., Vogel, A. J. (1983).
Height, weight, percent body fat, and indices of
adiposity for young men and women entering the
U.S. Army. Aviation, Space, and Environmental
Medicine, 54 (3), 223-31.

Kuki¢, E, & Dopsaj, M. (2016). Structural analysis
of body composition status in Abu Dhabi police
personnel. NBP. Nauka, Bezbednost, Policija, 21
(3), 19-38.

Kuki¢, E, Heinrich, K. M., Koropanovski, N., Pos-
ton, W. S. C., Cvorovié, A., Dawes, J. ], Orr, R. &
Dopsaj, M. (2020). Differences id body composi-
tion across police ocupations and moderation ef-
fects of leisure time physical activity. International
Journal of Environmental Research and Publish
Health, 17 (18), 6825.

Kwon, H., Kim, D., &Kim, J.S. (2017). Body fat
distribution and the risk of incident metabolic
syndrome: A longitudinal cohort study. Scientific
Reports, 7(1), 10955.

Macek, P, Biskup, M., Terek-Derszniak, M., Sta-
chura, M., Krol, H., Gozdz, S. & Zak, M. (2020).
Optimal body fat percentage cut-off values in

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

predicting the obesity-related cardiovascular risk
factors: A cross-sectional cohort study. Diabe-
tes Metabolic Syndrome and Obesity: Targets and
Therapy,13,1587-1597.

Mascie-Taylor, N., Rie, G. (2007) Human vari-
ation and body mass index: a review of the uni-
versality of BMI cut-offs, gender and urban-rural
differences, and secular changes. Journal of Physi-
ological Anthropology, 26 (2), 109-12.

Milogevi¢, M. & Colovi¢, M. (2019). Razvojna
i pedagoska psihologija, sa primenom u sportu i
fizickom vaspitanju. Beograd: Univerzitet Singi-
dunum.

Milosevi¢, M., Pantelié, N., Ratkovi¢, T. (2020).
The Psychological basis behind new media as an
impetus behind the reduction in physical activity.
International Scientific Conference on Information
Technology and Data Related Research, SINTEZA
2020. (pp. 253-258.) Singidunum University. Bel-
grade.

Misigoj-Durakovi¢, M. (2000). Uloga tjelovjezbe
u prevenciji kroni¢nih nezaraznih bolesti. Medi-
cus, 9 (1), 99-104

Mott, J. W., Wang, J., Thornton, J. C., Allison, D.
B., Heymsfield, S. B., Pierson, R. N. (1999). Rela-
tion between body fat and age in 4 ethnic groups.
The American Journal of Clinical Nutrition, 69 (5):
1007-1013.

NCD Risk Factor Collaboration, NCD-RisC.
(2016).Trends in adult body-mass index in 200
countries from 1975 to 2014: a pooled analysis
of 1698 population-based measurement studies
with 19.2 million participants. National Library of
Medicine,387 (10026), 1377-1396.

Ng, M., Fleming, T., Robinson, M., Thomson, B.,
Graetz, N., Margono, C.(2014). Global, regional
and national prevalence of overweight and obesi-
ty in children and adults 1980-2013: A systematic
analysis. National Library of Medicine, 384, 766—
781.

Popovi¢, J., Grbi¢, S., Milosevi¢, M., 1li¢, R., Kili-
barda, N. (2019). Food flavour as influence factor
for balanced diet for children. Quality of Life, 10
(1-2): 55-59.

Pribis, P, Burtnack, C. A., McKenzie, S. O., &
Thayer, J. (2010). Trends in body fat, body mass
index and physical fitness among male and female
college students. Nutrients, 2(10), 1075-1085.
Rakig, S., Dopsaj, M., Djordjevic-Nikic, M., Vasil-
jevic, N., Dopsaj, V., Maksimovic, M., Tomanic, S.
M., & Miljus, D. (2019). Profile and reference val-
ues for body fat and skeletal muscle mass percent

171



Homcaj M., u cap., AHa/M3a IpOLeHTA TeleCHUX MacTH..., DVISVYKA KYJITYPA 2020; 74 (2): 162-172

38.

39.

at females, aged from 18.0 to 69.9, measured by
multichannel segmental bioimpedance method:
Serbian population study. International Journal of
Morphology, 37 (4), 1286-93.

Shin, H., Panton, L. B., Dutton, G. R., & Ilich, J.
Z. (2011). Relationship of physical performance
with body composition and bone mineral density
in individuals over 60 years of age: A systematic
review. Journal of Aging Research, 2011.

Siervogel, R. M., Wisemandle, W., Maynard, L. M.,
Guo, S. S., Roche, A. F, Chumlea, W. C., & Towne,
B. (1998). Serial changes in body composition

172

40.

41.

42.

throughout adulthood and their relationships to
changes in lipid and lipoprotein levels: The Fels
longitudinal study. Arteriosclerosis, Thrombosis,
and Vascular Biology, 18 (11), 1759-1764.

Torres, S. J., Nowson, C. A. (2007). Relationship
between stress, eating behavior and obesity. Nu-
trition,23 (11), 887-894.

World Health Organization. (2009). Physical in-
activity: a global public health problem.

World Health Organization. (2020). World Health
Statistics 2020. dostupno na: https://www.who.
int/data/gho/whs-2020-visual-summary

ITpumipen: 07.05. 2021.
[Tpuxsahen: 16.07. 2021.
Online o6jaBmen: 07.09. 2021.



ORIGINAL SCIENTIFIC PAPER

UDC: 613.25:572.087
DOI: 10.5937/fizkul%v-32145

ANALYSIS OF BODY FAT PERCENTAGE OF RESIDENTS
OF REPUBLIC OF SERBIA USING THE MULTICHANNEL
BIOIMPEDANCE METHOD

ANALISIS DEL PORCIENTO DE GRASAS CORPORALES MEDIDAS POR
EL METODO DE BIOIMPEDANCIA MULTICANAL EN LOS HABITANTES
DE LA REPUBLICA DE SERBIA

Milivoj Dopsaj*, Stefan Markovi¢?, Anastasija Koci¢?, Aleksandra Domanovi¢?, Milo§ Milogevié?,
Aleksandar Pajki¢?, Faris Curki¢?, Aleksandar Vicentijevi¢?, Marko Erak?, Branislav BoZovi¢?

'Faculty of Sports and Physical Education, University of Belgrade, Serbia

*Faculty of Sports and Physical Education, University of Belgrade, DAS student, Serbia

Abstract

The goal of this study was to define the population parameters
of the body fat percentage of residents of the Republic of Ser-
bia. The sample was a total of 8145 respondents, of which 3051
(37.5%) were women with an average age of 32.0 + 9.8 years, and
the rest of 5094 (62.5%) were men with an average age of 32.9 +
11.3 years. The average value of PBF for the women subsample
was 28.46 + 9.19% and 18.00 + 7.98% for the men subsample. The
results of factorial variance analysis have shown that there is a sta-
tistically significant difference (p<0.001) of PBF values regarding
sex (F=1243.719) and respondent’s age (F=508.469) as well as the
interaction of factors ,age“ and ,,sex“ (F=22.593). The regression
analysis has shown that age explains 82.09% of variance regard-
ing the age function for women and 85.08% of variance regarding
the age function for men, taking into consideration that the func-
tion that best describes the variance PBF for women is linear and
polynomial for men. Both sex and age are determined as factors
that influence over-increasing the values of PBE, while the most
critical groups where PBF crosses critical values are the groups of
women over 50 years of age (the average prevalence of overweight
and obese is 37.81% and 23.89% respectively) and men over 60
years of age (the average prevalence of overweight and obese is
25.48% and 38.36% respectively).

Keywords: OVEREATING / OBESE PREVALENCE / TREND
OF CHANGE / PREVENTION

Extrato

El objetivo del presente estudio es la definicion de los indicadores
de poblacién del porciento de grasa en el cuerpo (PBF) de los
habitantes de la Reptblica de Serbia. La muestra consisti6 de los
8145 examinados, de los cuales los 3051 (37,5%) han sido las mu-
jeres de edad promedia de 32.0 + 9.8 afos y el resto de los 5094
(62.5%) han sido hombres de edad promedia de 32.9 + 11.3 alos.
El valor promedio del PBF para la submuestra de mujeres ha sido
28.46 + 9.19%, y para la submuestra de hombres 18.00 + 7.98%.
Los resultados del andlisis factorial de varianzas demostraron que
existe una diferencia estadisticamente significativa (p<0.001) de
valor del PBF en relacion con el sexo (F=1243.719) y la edad de
los examinados (F=508.469), como también la interaccién de los
factores de sexo y edad (F=22.593). El analisis de regresiéon dem-
ostré que la edad en las mujeres explica los 82.09 y en los hom-
bres los 85.08 porcientos de varianza de variable examinada en la
funcion de edad, con lo que la funcién que mejor explica la vari-
anza del PBF en las mujeres tuvo la forma linear y en los hombres
no linear, es decir, polinémica. Tanto el sexo como la edad fueron
marcados como factores que tienen influencia en el aumento ex-
cesivo del PBF mientras que, como el grupo de riesgo especial,
donde los valores excesivos del PBF estuvieron mds representa-
dos, se destacan las mujeres mayores de 50 afios (la prevalencia
promedia de las de sobrepeso y las obesas es de 37.81 y 23.89%
respectivamente), asi como también los hombres mayores de 60
anos (la prevalencia promedia de los de sobrepeso y los obesos es
de 25.48 y 38.36% respectivamente).

Palabras clave: EXCESO DE PESO/ PREVALENCIA DE OBESI-
DAD / TENDENCIA DE CAMBIO/ PREVENCION
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INTRODUCTION

Radical social changes under the influence of ac-
celerated development of digital technologies have
had an impact on basic life habits (Milo$evi¢ et al.,
2020), and a general trend of decrease in physical ac-
tivity and an increase of sedentary way of life (Harbin
et al., 2006) can be seen. It is estimated that 60% of
the world population is not moving enough. (WHO.
2009). More and more people are reliant on using au-
tomobiles and automatized production which reduc-
es the need for moving (Misigoj — Durakovi¢, 2000).
By diminishing the energy consumption in activities
in the workplace, total energy consumption during
the day is also diminished (Torres et al., 2007), while
having an increased intake of high - calories and eas-
ily available food (Popovi¢ et al., 2019) average daily
energy intake is increased as well. The result of this
is an increase in obesity, a state of overeating, or the
state of the organism where the percent of body fat is
increased to the point where health is compromised
(WHO, 2009). Nowadays, the trend of an increased
number of obese and people that overeat is more
and more present (Gallagher et al., 2000; Harbin et
al,, 2006). It is estimated that by the year 2030. nearly
one-third of the world population will be overweight
which will impact people’s working ability (Kelly et
al., 2008). When the effects of increased stress at the
workplace are added to obesity (Ili¢ et al., 2020) the
results are the most common causes of metabolic dis-
eases to increased risk of diabetes, cardiovascular dis-
eases as well as death (Deckelbaum & Williams, 2001).

Overweight or obesity is diagnosed by calculating
the body mass index (BMI) and/or by measuring the
percent of body fat (PBF). However, BMI doesn’t give
enough sensitive information about the body compo-
sition of the individual, for example, if increased BMI
indicates the fact that the person has surplus fat in its
organism or if it has surplus muscle mass (Pribis et
al., 2010). More and more available precise measuring
instruments for measuring PBE, which is calculated
by dividing the total body fat mass with total body
mass, in percents, allows for this variable to be used
as a more precise indicator for determining obesi-
ty (Flegal et al., 2009; HoonLee et al., 2017; Rakic¢ et
al., 2019). The bioelectric impedance method is one
of the most efficient methods that are used for these
kinds of assessments with more than satisfactory reli-
ability (Karaba - Jakovljevi¢, 2016; Dopsaj & Dimitri-
jevi¢, 2013; Kukic et al., 2020). Border values of PBF
for obesity are found in different ranges regarding sex
and age (Gallagher et al., 2000).

Studies conducted so far show that the level of
physical activity is inversely related to BMI, waist cir-
cumference, and PBF in both sexes (Choi et al., 2016;
Kukic¢ et al., 2020). Also, it is important to track PBF
in different age categories because, it is different than
other segments of body composition and it shows
the tendency for an increase during the lifespan of
the person (Mott et al., 1999; Milosevi¢, & Colovi¢,
2019; Raki¢ et al., 2019). The first significant increase
of body fat happens at the transition period from
adolescence to adulthood (Irwin, 2004; MiloSevi¢ &
Colovi¢, 2019; Rakié et al., 2019), after which PBF
progressively increases with age (Knapik et al., 1983).

It was determined that the trend of increasing body
fat happened in the period from 1996. until 2008.
Which shows a linear increase of 0.513% annually for
men and 0.654% for women of age 19 to 24 (Pribis
et al,, 2010; NCD-RisC, 2016). As so, average values
of body fat percentage of American working popula-
tion that were measured in the period from 1990 to
1992 have been 22.37% + 7.36%, while in the period
of 2000 to 2002 have been 38.63% + 4.90%, or said in
another way, in the period of 10 years they were statis-
tically significantly higher (Harbin et al., 2006). This
negative trend was also found in European countries
as well. The study that was conducted across Europe,
encompassed the working population of 5 cities from
3 different countries. In Maastricht, the average val-
ues were 30.00 + 8.40% body fat for women and 20.50
+ 8.40% for men, while in Wageningen the values for
women were very similar (30.50 £ 6.70%) but it was
slightly lower for men (16.20 + 6.60%) (Deurenberg
etal., 2001). It was determined that in Italy, the values
of PBF were slightly higher, which can be attributed
to a different diet. For the women that live in Mila-
no, the values are 31.70 + 7.20% while they are low-
er for men and are 19.60 + 7.10% (Deurenberg et al.,
2001). Also, the population of Rome was included in
this study, and the values were significantly higher
than the other European cities that were included in
the study and they were 39.70 + 8.90% for women
and 23.20 + 8.80% for men population (Deurenberg
et al., 2001). Nevertheless, it is important to mention
that there are differences between groups of different
ethnic origins as well as an economic factor (Deuren-
berg et al., 2001). The average values for PBF in Tam-
pere for the working population were 29.10 + 5.30%
for women and 22.90 + 5.90% for men (Deurenberg
et al., 2001). The finding that the women spend more
time sitting during their working hours (48.3%) than
man (38.7%) (Rakic¢ et al., 2019), which additionally
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explains sex differences between different working
populations (Dopsaj & Dimitrijevi¢, 2013; Choi et al.,
2016; Kukic et al., 2020), is very important for under-
standing this phenomenon.

In the study that was conducted across Serbia,
where the sample was comprised of 1924 women ag-
ing from 18 to 69 years, it was determined that the
average values for PBF of the whole sample were
28.51 + 9.26%, with the range of 23.81 - 39.94%
(Raki¢ et al., 2019). An alarming fact is that every
tenth child from ages of 5 to 19, in the Republic of
Serbia, has some form of obesity while 29.5% of the
population older than 18 years has increased blood
pressure (WHO, 2020). In the light of these find-
ings, it is important to mention that in the Republic
of Serbia it was only in 2017 when the World Health
Organisation defined several strategies and action
plans for regulating cardiorespiratory diseases, dia-
betes, alcohol overuse as well as reducing the num-
ber of physically inactive population. Unfortunately,
based on the reports of the World Health Organisa-
tion (WHO, 2020), there are still no defined strat-
egies for regulating the intake of saturated fats and
trans - fats in the Republic of Serbia.

Based on the findings so far, organizing system-
ical controls of body composition with the goal of
following the state and determining the trends of
change, represents one of the most important tools
for regulating public health (Dopsaj et al., 2018).
Taking into consideration described negative trends
of increasing PBF for adults in the world as well as
in Europe during the last decades, as well as the need
for regular tracking and defining the current state
of the population regarding the given problem, it is
necessary to set precise research goals which have
not been fulfilled so far regarding the population of
the Republic of Serbia.

The goal of this study is to define the values of
population parameters for PBF for residents of the
Republic of Serbia, taking into consideration sex and
age stratum. Result analysis will provide official re-
cords of the current quantitative characteristics, in
other words, of the level of body composition regard-
ing the definition of body fat percentage for the adult
population of the Republic of Serbia.

METHOD

This study had a non - experimental and trans-
versal properties. In regards to the nature of measure-
ment, it is regarded as laboratory testing.
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Sample

The sample was comprised of 8145 adult respon-
dents with an average age of 31.4 + 9.9, of which 5049
(62.5%) were men with an average age of 32.5 + 11.5
and 3051 (37.5%) of women with the average age of
32.5 + 11.5 years. Respondents were divided into sub-
samples in regards to age and sex, where there were
tive subsamples for men and women each. Basic de-
scriptive measures for the men subsample were BH
=182.10 £ 7.21cm and BW = 87.55 + 14.75kg, while
they were BH = 168.55 + 7.26 cm and BW = TM =
67.97 + 13.78kg for women. All respondents were
residents of the Republic of Serbia and that of: from
the area of Belgrade and its surroundings (27.575%)),
from Vojvodina (26.57%), Central Serbia (19.53%),
South and East Serbia (13.36%) as well as from West
Serbia (12.97%). Also, all respondents were properly
informed of the goals of this study and gave their vol-
untary consent to take part in it. The study approach
was conducted following the postulates of the Helsin-
ki declaration and was approved by the Ethical Com-
mittee of Faculty of Sports and Physical Education,
University of Belgrade (ethical committee permit
number 484 - 2).

Measurement methods

All measurements were conducted in the peri-
od of 2011 - 2020 in the premises of the methodical
- research laboratory (MIL) ,,Sloboda Jari¢“ of the
Faculty of Sports and Physical Education, University
of Belgrade. Measurements were conducted by stan-
dardized procedures, using the electric multichannel
(1, 5, 50, 250, 500, 1000 kHz) bioimpedance (MBI),
with the help of body structure analyzer - InBody
720 (Biospace Co., Ltd, Seoul, Korea). Body height
measurement (BH) was conducted with the anthro-
pometer (GPM, Swiss-made) while body weight
(BW) measurement was conducted on the before
mentioned apparatus InBody 720 in accordance with
the standard procedures (Gaba et al., 2015). Mea-
surement of BH and body status was realized by ex-
perienced personnel. In accordance with WHO rec-
ommendations, the subsample of age categories was
defined with corrections for the first age group as fol-
lows: 18 - 29.9; 30 - 39.9; 40 - 49.9; 50 - 59.9; 60 - 67.0
years (Dopsaj et al., 2018).

Variables

Body fat percentage (PBF) is the only indicator
of health that is directly related to body composition
disregarding body height or weight. Classification of
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PBF values was taken from existing standards of Sport
Science and World Health Organization regarding
both sexes (Gallagher et al., 2000; WHO, 2009; WHO
2020). Referent values of body fat percentage are de-
fined in 4 groups: insufficient, normal, overweight,
and obese where the referent value criteria are differ-
ent regarding sex and age (Gallagher et al., 2000).

Statistical analysis

Gathered data were analyzed by methods of ana-
lytical and descriptive statistics. All relevant measures
of central tendency and data dispersion MEAN, SD,
MIN, MAX, KURT, SKEW, SEM, SEM%, CV%.) were
calculated regarding sex and age. Standardized non -
parametric test Kommoropos-Cmupuos (K-S Z) was
used for determining the normality of data distribu-
tion. Factorial variance analysis (Factorial ANOVA)
was used for testing the differences on a general lev-
el in regards to sex and age as well as a combination
of these two factors. Partial differences between the

subsamples were found by using posthoc tests with
Bonferroni correction. The limit for statistical signifi-
cance was on the level of probability of p<0.05. Mod-
els of trend change of examined variable (PBF) in
the function of age were defined by using regression
analysis. Also, prevalence categories of nutrition were
calculated with standard procedures and expressed
in relative values or percentages (Dopsaj et al., 2018).
Statistical analysis of data was done by using the soft-
ware packages Excel 2016 and IBM SPSS v.26.

RESULTS

Results of descriptive statistics are shown in tables
1 and 4 as well as in charts 1 and 2. Results of differ-
ence analysis defined by Factorial analysis of variance
are shown in tables 2 and 3 while the results of mod-
els of linear and polynomial regression analysis are
shown on charts 1 and 2.

Table 1. Base descriptive results of the examined variable on total sample and subsample regarding sex.

Descriptive indicators for variable: PBF [%]

Std.

Std. Error K-S

Group N Mean  Error SD cV% Min Max Skew Kurt K-SZ
Mean p
Mean 0
%

Total 8145  21.92 0.11 0.50 9.00 41.06 3.00 56.00 0.59 0.10  0.048 0.000
Women 3051  28.46 0.17 0.58 9.18 32.24 5.82 55.75 0.49 -0.29  0.060 0.000
Women, 18.0-29.9 age 1476 25.20 0.20 0.81 7.86 31.17 582 5528 0.5 0.83  0.076 0.000
Women, 30.0-39.9 age 800 29.04 0.32 112 917 3158 7.04 5575 035 -0.36 0.056 0.000
Women, 40.0-49.9 age 470 3194 0.38 1.20 832 2606 924 5518 020 -0.30 0.055 0.001
Women, 50.0-59.9 age 215 36.36 0.54 149 797 2191 1358 5196 007 -0.56 0.062 0.046
Women, 60.0-67.0 age 90 39.72 0.87 219 827 2081 1254 5515 -0.64 0.67 0.088 0.079
Men 5094  18.00 0.11 0.62 798  44.33 2.92 54.33 0.65 0.52  0.045 0.000
Men, 18.0-29.9 age 2517 13.93 0.13 0.95 6.67  47.89 2.92 54.33 1.36 3.33 0.083 0.000
Men, 30.0-39.9 age 1575 21.22 0.18 0.86 7.24  34.11 4.13 50.70 0.66 0.95  0.060 0.000
Men, 40.0-49.9 age 734 22.58 0.25 1.10 6.73  29.82 4.46 50.61 0.34 0.89  0.043 0.002
Men, 50.0-59.9 age 201 24.26 0.42 1.71 588 24.23 9.97 45.34 0.66 1.27  0.104 0.000
Men, 60.0-67.0 age 67 26.53 0.91 3.41 741 2792 13.87 4893 0.68 0.39  0.073 0.200

Based on the shown results (Table 1), it can be de-
termined that the data for variable do not belong to the
category of the homogeneous congregation because the
variance coefficient for the total sample is on the level of
41.06%, that is, it is in the range of 21.81 for PBF values
for the women subsample of ages 60 — 67 up to 47.89 for
men subsample of ages 18 — 30. Also, it should be em-

phasized that the direction of the slope, for all groups, is
asymmetrical, with mixed (SKEWNESS in the range of
-0.64 for women subsample of ages 60 — 67 up to 1.36
for men subsample of ages 18 - 30). Measures of flat-
ness of distribution are found in the relative lower limits
and move from -0.56 for women subsample of ages 50
- 60 up to 3.33 for men subsample of ages 18 - 30.
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Table 2. Results of factorial analysis of variance for the examined variable PBF in regards to sex and age of respondents

Results of factorial analysis of variance regarding sex and age of the respondents

Dependant variable: PBF

Source TY)?;(I]LIa?':sm df Mean Square F Sig. Partial Eta” Ol;(s):'::d
Sex 6.858 1.000 6.858 1243.719  0.000 0.133 1.000
Age 11.215 4.000 2.804 508.469  0.000 0.200 1.000
Sex - Age 0.498 4.000 0.125 22.593 0.000 0.011 1.000

Results of factorial analysis of variance (Table 2) fect of age is very high (Partial Eta*=0.200), the effect

show that there is a statistically significant difference of sex is moderate (Partial Eta’=0.133), while the ef-
of PBF regarding sex (F=1243.719, p<0.001), regard- fect of interaction is lower than the two former cri-
ing age (F=508.469, p<0.001) and they indicate that teria (Partial Eta’?= 0.011), while all conducted com-
there is a significant interaction of factors ,,sex — age® parisons have very high power statistical inference
(F=22.593, p<0.001). It can be concluded that the ef- (Observed Power = 1.000).

Table 3. Partial statistical differences between the age groups in functions of sex.

Partial statistical differences between the age groups in functions of sex

Dependant variable: PBF

Age Group Mean Difference Std. Error Sig.
18.0-29.9 Women Men 11.3 0.243 0.000
30.0-39.9 Women Men 7.8 0.322 0.000
40.0-49.9 Women Men 9.4 0.439 0.000
50.0-59.9 Women Men 12.1 0.729 0.000
60.0-67.0 Women Men 13.2 1.198 0.000

Results of posthoc test series — Bonferroni (Table differences (p<0.001) with values for PBF by age for all
3) have shown that there are statistically significant age groups.

Regression model with annual trend of change for PBF for women subsample

4 ¥ =0,3484x + 23,044
R*=0,8209

Age (vears)

Graph 1. A regression model with the trend of change for PBF for women subsample.

166



Dopsaj M., et al., Analysis of body fat percentage of residents..., PHYSICAL CULTURE 2020; 74 (2): 162-172

Graphs 1 and 2 show the models of dependence
change in body fat percentage (PBF) as a function of
the age of the respondents. Based on the graphical
presentation of the given dependencies, it can be ar-
gued that the change in the percentage of body fat as

a function of age in women is linear concerning men
in whom the growth line has a nonlinear or slightly
curved - polynomial shape. With defined models, age
in women explains 82.09 and in men 85.08 percent of
the variance of the average PBE.

Regression model with annual trend of change for PBF for men subsample

35 y =-0,0061x2 + 0,612x + 10,977

R*=10,8508

Graph 2. A regression model with the trend of change for PBF values for a subsample of able working men.

Table 4 shows the prevalence concerning the values of PBF as a function of gender and age of the examined

subsamples.

Table 4. Prevalence concerning the values of PBF related to gender and age of examined subsamples

PBF - Prevalence [%]

Group insufficient normal overweight obese
Women, 18.0 - 29.9 17.44 67.02 9.69 5.84

Women 30.0 - 39.9 1.71 43.05 30.41 24.83
Women 40.0 - 49.9 4.90 43.05 33.92 18.12
Women, 50.0 - 59.9 1.00 32.34 45.77 20.90
Women, 60.0 - 67.0 0.00 43.28 29.85 26.87
Men, 18.0 - 29.9 28.25 56.78 8.81 6.17

Men, 30.0 - 39.9 20.13 48.25 16.38 15.25
Men, 40.0 - 49.9 13.62 45.96 22.55 17.87
Men 50.0 - 59.9 4.19 38.14 26.51 31.16
Men, 60.0 - 67.0 3.33 26.67 24.44 45.56

* class criterium for PBF was taken in accordance with Gallagher et al., 2000.

The results are showing to have the highest prevalence of overweight and obese PBF categories in both men

and women of older age groups (50.0-59.9 and 60-67.0

years) (Table 4).
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DISCUSSION

The goal of this study was to examine and descrip-
tion of body fat percentage (PBF) indicators in the pop-
ulation of the Republic of Serbia, with respect to sex
and age characteristics. Based on the average results,
in general, it can be concluded that the total average
values (Table 1, Total = 21.92 + 9.00%), average values
for subsamples of men and women (Table 1, Women
=28.46 + 9.18%, Men = 18.00 + 7.98%), as well as the
majority of age categories of both sexes are in the limits
of normal, according to previously defined health rec-
ommendations (Gallagher et al., 2000).

However, in addition to the results of the average
values, the results of the dispersion measure values,
that is, the general value of the variation coefficient
which represents the measurement of the variabili-
ty of the entire sample of 41.06% points out the fact
that this sample can be characterized as heteroge-
neous, which speaks about the high degree of pop-
ulation diversity towards the research occurrence,
respectively PBE

Current researches suggest that the limit values
of body fat percentage for obesity differently defined
in relation to persons’ gender and age (Gallagher et
al., 2000), and so, every age category was individually
observed. Acquired mean values of PBF’s entire sam-
ple (Table 1 — 21.92%) point out that the residents of
Serbia do not belong to the obese population. How-
ever, observing women separately (Table 1 — 28.46 +
9.18%) and men (Table 1 - 18.00 + 7.98%), a fact in
relation to these values can be noticed, which shows
that women as a group are closer to the limit of obe-
sity than men. The average value of women within
this sample is in accordance with the range charac-
teristical for countries of the European region (Bran-
ca et al., 2007), while this subsample has a lesser PBF
than the population of the USA and Germany (Kukic
& Dopsaj, 2016). When the obtained results are com-
pared with the results of the research conducted in
Europe (Deurenberg et al., 2001), it can be compre-
hended that the average values of the women popula-
tion in the Republic of Serbia fall among the lowest in
the beforementioned, but with the biggest variation,
while the male population is on the second place in
relation to other European countries with slightly
lower variation compared to that of women. This type
of finding can be primarily explained by the differ-
ence in the socio-economical population status in dif-
ferent countries, as well as the fact that the nutrition
of the population is different in relation to the climate
(Deurenberg et al., 2001).
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Observing the age categories of both genders,
it can be noticed that PBF increases with age (Table
1, Chart 1 and 2), which is in the accordance with
the findings of similar earlier studies (Knapik et al.,
1983; Mott et al., 1999; Irwin, 2004; Pribis et al., 2010;
NCD-RisC, 2016; Milosevi¢ & Colovi¢, 2019; Rakié
et al., 2019). In males, a big difference in the average
value and the value at the age from 18-20 years is ex-
pressed, as well as the sudden increase of this value in
the period around 30 years of age. In females, there
is no sudden increase, but the biggest difference in
comparison to the average values can be noticed at
age of around 50 years.

The results of the applied factor analysis of vari-
ance indicate the existence of statistically significant
differences in PBF values at the general level, both
between the sexes and in relation to the age cate-
gories of respondents, and the interaction of given
factors (Table 4), which is consistent with previous
research (Campisi et al., 2015; Bredella, 2017). The
results showed that women have a statistically signif-
icantly higher level of PBF than men, regardless of
age group, and that this difference is greatest in the
age stratum of 60.0-67.0, 50.0-59.9, and 18.0-29.9
years (Table 3, p = 0.000, Mean Difference 13.2,12,
and 11.3, respectively). Although obesity is more
common in women in most countries (Deurenberg
et al., 2001), there are also countries where obesity
is more common in men. These countries include
Croatia, Denmark, Estonia, Ireland, Italy, Spain, and
Switzerland (Mascie-Taylor & Rie, 2007). Regarding
the population of the Republic of Serbia, the situa-
tion is similar to that described in most countries
where women are more prone to obesity (Deuren-
berg et al., 2001). Observing men of the same age
categories, one can notice differences in the values
of deviations from the average values. These dif-
ferences are far greater in females (11.26%) than in
males (8.53%), which confirms the findings of pre-
vious research that women are more prone to obesi-
ty, i.e. that they have a significantly higher percent-
age of body fat than men (Deurenberg et al., 2001).
In relation to the average values of PBF (Table 1) in
the category of obese, most men enter around the
age of 50, while in women this period occurs ear-
lier, around the age of 40, which is in line with the
research from 2013 which states that most obese at
the age of 45-84 (Institute of Public Health of Serbia
“Dr. Milan Jovanovic Batut”, 2013). However, when
interpreting gender differences, one should take
into account the morphological differences between
the male and female organisms, as well as that PBE,
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which represents obesity in men, is not considered
obesity in women. This is especially important when
it comes to the results of gender analysis variance
(Tables 3 and 4).

Monitoring changes in body composition that oc-
cur with age can be useful because such variations are
associated with physical abilities, health status, and
eating habits (Boyko et al., 2000; Bastawrous et al.,
2019). The values obtained in this paper indicate that
in both sexes there is a significant increase in PBF
with age (Chart 1 and 2). Such an increase can cause
poorer physical performance in the elderly (Shin et
al., 2011). An increase in PBF was also observed in
men and women (45-65 years) from the United States
who had an annual increase of 0.37 kg (0.34%) and
0.52 kg (0.47%, respectively), respectively (Siervogel
et al., 1998). These changes in body composition are
associated with an increased risk of insulin resistance,
type 2 diabetes, and coronary artery disease (Fujimo-
to et al., 1999; Boyko et al., 2000; Kwon et al., 2017).
As the mentioned diseases belong to the category of
chronig, i.e. the category of serious health diseases, in
future research of this type, in the territory of the Re-
public of Serbia, attention should be paid to the rela-
tions between PBF and certain health problems. The
most common practice conducted by other countries
of the world is to determine the cut-off points of PBF
(Cut off points) which identify persons at increased
risk of a certain disease (Bastawrous et al., 2019;
Macek et al., 2020).

Although PBF increases with age in both sexes,
significant differences have been observed between
them. Higher PBF values appeared in women of all
ages compared to men. These results are confirmed
by some other studies (Campisi et al., 2015; Carval-
ho et al., 2019; Deurenberg et al., 2001). Accordingly,
more attention should be paid to females in order to
prevent and actively correct increased PBF in order
to minimize the possible negative effects of a given
health risk factor. On the other hand, studies have
shown that adipose tissue distribution has a greater
impact on cardiometabolic diseases compared to to-
tal PBE. Men are more likely to accumulate fat tissue
around the torso and abdomen, while women usually
accumulate fat tissue around the hips and thighs, and
it is precisely the distribution of fat characteristic of
men that is associated with an increased risk of cardi-
ometabolic diseases (Bredella, 2017).

In accordance with the results of the prevalence of
obesity defined in relation to age and sex (Table 4), the
results showed that in women the lowest prevalence
of obese and obese persons aged 18.0 - 29.9 years

(15.53% in total, respectively 9.69 and 5.84%, re-
spectively), and the highest in total at the age of
50.0-59.9 (45.77% in total, i.e. 45.77 pre-obese and
20.90% obese). The highest prevalence of obese
women was found at the age of 60.0-67.0 years and
was 26.87% (percentage of body fat of over 42.0% -
Gallagher et al., 2000).

The lowest prevalence of overweight and obese
persons in men (Table 4) was found at the age of
18.0 - 29.9 years (14.98% in total, respectively 8.81
and 6.17%, respectively), and the highest in the age
of 60.0-67.0 (70.00% in total, i.e. 24.44 and 45.56%,
respectively).

According to the results of this study, both sex and
age can be interpreted as risk factors that have an im-
pact on the excessive increase in PBE, while women
older than 50 and men older than 60 are the most
common risk group in which excessive PBF values
are most prevalent (Table 4).

These data should be kept in mind when planning
preventive nutrition and physical activity programs
with the aim of reducing obesity in the population
and preventing related diseases. Also, the next longi-
tudinal research of the examined variable, as the most
sensitive information on the state of obesity of a per-
son, would be very important in the future and would
be of great importance in terms of continuous control
of the given indicator for the needs of the system of
continuous monitoring of health status of the popula-
tion of the Republic of Serbia.

CONCLUSION

Based on the analyzed data, it can be conclud-
ed that the tested sample of the population of the
Republic of Serbia according to PBF in relation to
the average values belongs to the category of per-
sons with normal body fat levels. However, this op-
timistic data should be taken with strings attached
because this study showed that there is a significant
part of the population that according to PBF belongs
to the group of obese (29.93% in women and 19.74%
in men, summarized for the subsample in relation
to gender) or the group of obese people. (19.31% in
women and 23.20% in men, observed in total for the
subsample in relation to gender). In other words,
in relation to the tested sample of respondents and
the examined variable - PBF, as many as 49.24%
of women and 42.94% of men belong to obese and
obese people. Negative trends in PBF increase with
age were also found.
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