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Caxerax

beorpapcku MapaToH ce ofpykasa of, 1988. rofyHe 11 Ma Hajay Ky TpajuLyjy y pernony 3anagHor bankana. Tpeny 6poja yuecHnka beorpazickor
MapaToHa [I0Kasyje 3Ha4yajaH mopact y nepuozny 2007-2019. Ca mopactom 6poja y4ecHNKa y cBeTy, mpymeheH je u TpeHy onajarma pesyairaTa Ha
MapaTOHCKVM TpKama. ITu/b OBOT pajia je ma yTBpAY TpeH/0Be pesynTara yuecHrka us Cpbuje Ha Beorpajickom Mapatony y epuopy 2007-2019.
ropyHe. [eHepaiHa ca3HajHa IIPETIIOCTABKA je Jja ca HopacToM Opoja yuecHMKa, Jo/Iasu 10 Ola/jamba IIPOCEYHIX pe3ynTara Ha Tpuu. Pesyntaru
Ha 3BaHNMYHOM cajTy Beorpajckor MapaToHa, KopuitheH1 €y Kao 13BOp IOlaTaka 3a OBO HEeKCIIePYMEHTATHO VICTPaKIBambe. AHa/IM3VPaHN
Cy cBU pesynraTu MaparoHaia us Cpbuje (n=3554) y nepuony 2007-2019. ropyHe. JIHeapHa perpecroHa aHami3a KopuiiheHa je 3a IpoLeHy
TpeH/Ia pesyaTara CBUX Mylikaparia us Cpbuje, BUXOBY JUCTpuOYLmjy 1o y3pacTy off ro 10 ropyHa, kao u 10 IpBOIIaCHpaHuX YKYIIHO 1
y CcBaKoj ofi Tpyma. JIiHeapHy TPeHJ| MOJe/ Ha Y30pKy CBUX MapaToHaria 13 Cpbuje ToKasyje /ja pesy/ITaTii TOKOM TOfHa IIOCTajy 3HaYajHO
nommju, 3a 2:14 MUHYyTa rofuiImme. TpeHy 3HaYajHOT ONaJjamba Pe3ynTaTa, y pacrony off 1:52 mo 3:02 MyHyTa TOAMIIbE, 3aMaXka ce U Y CBUM
CTapOCHMM rpymaMa #o 50 ropuua. JInHeapHu TpeH[ MoReny HOOMjeHN Ha MOFY30pLMMa [eceT IPBOIIIACUPAHIX MYIIKApalia, Y CBaKoj Off
AQHA/IM3MPAHNMX Y3PACHMX I'PYIIA, He IIpe/ia3e HMBO CTAaTUMCTUYKE 3HAYajHOCTH, ceM y OHOj 50-60 rojimHa cTapocTy, y K0joj IIOCTOj/ 3HaYajaH
TpeH[ T000/bIIIamkba pesy/iTara, 3a 2:10 MuHyTa ropuimmbe. Pesyntary TakMirdapa 13 Cpouje Ha beorpajickoM MapaToHy, y I0CMaTpaHOM HEPHOLY
OIafajy, y3 UCTOBpeMeHN IopacT 6poja yuecHnKa oBor gorabaja. Moske ce IPeTIIOCTaBUTIL fja IPOCEUHN PE3YITaTH ONAfajy jep MapaToH y
cBe BeheM Opojy Tpue pexpeaTUBIM, JOK ce OPOj KaTeropyCaHMNUX CIIOPTIUCTA TPKada He roBehaBa 3HaYajHO, IITO y HEKY PYKY OfiC/IMKaBa I
KOH3€PBaTMBHOCT ¥ HEIIPOME/BMBOCT YHYTap aT/IETCKMX AMCHUITIMHA TPYaka JYTOT I MAPaTOHCKOT Tpajarba.

Kmyune peun: TPYAILE / CTAPOCHE KATEI'OPUJE / PETPECMOHNM MOJJE/IN

YBO[, VcrpaxxuBama IOKa3yjy fa CTapeme Kao Omosom-
KI TPOIlec, MO>Ke OMTY 3HAYajHO YCIOPeHO OPOjHUM
Tpuame je ¢pu3NdKa aKTMBHOCT y KOjOj YOBEK CaB- (paxTopyMa XUBOTHOT CTI/IA, Meby KojuMa ce ncTide
lafiaBa TeXVHY COICTBEHOT TeNa, aHTaXKyje BeNuKy TPEHVHT I TPYakh€ MapaTOHa .(Leyk etal., 2009).
MmIMhHY Macy, 3axTeBa CHJTY, CHAry, KOOpPAVMHALU]y Ilpsa maparoncka Tpka je oppkana Ha Ilpsim
¥ HAPOYNTO OGPy Kap/MOBACKY/TAPHY U3MPIK/BUBOCT MOJEPHIUM JIETEUM ONMMMIIMJCKIM UTPaMa 1896. ro-
(Wilkinson, Dunne, Palfty, Sturgeon, & Fox, 2014). AnHe Y_ATMHM’ a ANCTaHna of 42,1951(@ )€ noctrazna
OHo, ka0 TOMIHAHTaH OO/IMK TPeHMHTa aepoOHe U3Lp- odpuumjenna 1908. ropume Ha OmmnujckuM nrpama
JKJBUBOCTH, IOBOAM [0 edeKaTa Kao IITO CY: CMameme y Jlonpony (Burfoot, 2007; Wilcock, 2008). Ce;[alv{;[e—
Te/leCHMX MacTy, IoBehaHa MakCMMasHa IIOTPOIIbA CETUX VI OCaMAECETVX TOAMHA IPOLIOT BEKA, 3a)€l-
KIICEOHVIKa, IT000/bIIIaHa eKOHOMIKA TpUama, HoBehan HO ca HapacTajyhuM TpeHJoM 3JpaBCTBEHOr u (u-
peCcnMpaTopHN KallallUTeT, CMAalbeH HUBO KOHI[EHTpa- 3IYKOT puTHECA U peKpeaTBHOr BeXKOarba yorTe,
IMje TaKTaTa y KpBY Ipy CyOMaKCHMMaTHOM VHTEH3M- AOASK M IO BEMKE EKCIAH3N)E MApaTOHCKMX 1O~
TeTy, noBehaHa TycTMHAa MUTOXOHZIpUja ¥ Kaluiapa u rabaja, koju mocrajy cse HOIy/TapHI )1 (Valentine,
mo6osplaHa eH3uMcKa akTuBHOCT (CBoHK, u Ilapm, 1982; Maffe'gone, Malc§ta, Rivera, & Laurse:*n, 291.75
2018). Tpuarbe je IPUPOLHY OOIUK KpeTarba, 06uM 1 Knechtle, Di Gangi, .Rust, Rosemann, & Nikolaidis,
MHTEH3NUTET MOTY IIPeIIM3HO Jja Ce I03MPajy, MecTa 3a 2018)- Buie nenennja ynasaz, sajeiHo ca mopactom
TpYame Cy NPUCTYIAuHa, OIpeMa HMje CKyIa, a II0- 6pp)a norabaja, 6poj TpKada peKkpeaTnpala ce sHa-
3UTUBHU e(eKTV Tpyama Ha 3[paB/be Cy €BUJICHTHMI 1aJHO nosehapa, mTO ce HajjacHmje yoUaBa aHAM3OM
(Crojwpkosuh, Mutuh, Manpgapuh, n Hemmh, 2012). 6poja yuecHnKa Ha TPKaMa IOTyMapaTOHa i Maparo-
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Ha. bpoj yuecHrKa Ha MapaTOHCKMM TpKaMa KOHTM-
HyUpaHO pacTe of rnovyerka 80-ux roguHa IpoOLIIOT
BeKa, a y HOBUje BpeMe HapO4nTO pacte Opoj KeHa U
crapujux Tpkada (Jokl, Sethi, & Cooper, 2004; Lepers,
& Cattagni, 2012; Hunter, & Stevens, 2013; Burfoot,
2007; Vitti, Nikolaidis, Villiger, Onywera, & Knechtle,
2020; Knechtle, Di Gangi, Riist, & Nikolaidis, 2020).

Beorpanckn maparon (BI' maparton) ce oppkaBa of
1988. rogyHe 1 IMa Hajy>Ky TPaguLyjy y pErMoHy 3a-
nazHor basnkana. [lemorpadcku mopary ydecHuka ,bI
MaparoHa“, ca KallllbeeM Off JIeLieHNjy WIN JBe, JaHac
IpaTe CBETCKe TPEHJIOBe, IIpe CBera 1o 6pojy yueCHMKa,
a HApOYMTO >KEHA, KOjU Y IOCIeNbuX 13 rogyuna pacre
1o cromu Behoj Hero Ha HajBehyM CBETCKIIM MapaTOHM-
Ma, KOJ KOjUX Ce HAI/IM MOpacT 6poja ydecHUIa 1ecuo
paHuje, a IOC/IeRbIX TOAVHA je NOIIJIO JO CTarHauyje.
YkymaH 6poj ydecHrka u3 Cp6uje koju cy ucrpyamm ,,bI
MaparoH 2007. ropuHe 610 je 81, a HAKOH TOTa je Opoj
y4ecHMKa KOHCTAaHTHO PacTao, Aa 6u y 2019. rognam us-
Hocyo 611 Tpkada. ¥ nmepuony 2007-2009. rogyue of-
HOC Opoja >keHa 1 MylKapana n3 Cpouje ce Kpetao of
1:15,2; 1:35 1 1:13,9 (Ha HPI/I6HI/I)I(HO 15, 35, ogHocHO 14
MyLIKapalia, JolasiIa je jefiHa >KeHa Koja je MCTpYaja
MAapaToH), a fieceT TOAVIHA KacHMje, y mepuopy of 2017
110 2019. ropuHe, OBHOC 6poja >keHa 1 MyLIKapara je 6uo
[OCTa IIOBOJ/bHMj M 3a JKEHE: HpI/I6HI/DKHO 1:7;1:6,6 m 1:6 —
Ha CBaKMX 6—7 MyLIKapala Jo/asuia je je[iHa JKeHa Koja
je ncrpyana maparos (Crojuwskosuh, Maruh, u ITanuh,
2019). OnHoc 6poja >KeHa M MyIIKapalja Ha MapaToH-
CKVM TPKaMa Y CBETY j€ YIJIABHOM jOIL IIOBO/bHMjI HETO
Ha ,,BI' Maparony*. V nepuony 2008-2018. ropuse, on-
Hoc 6poja »KeHa U MyIIKapaIia Ha Maparony y Ocny je
6uo 1:3,9 (Nikolaidis, Cuk, Clemente-Sudrez, Villiger, &
Knechtle, 2021), Ha maparony y bepmny 2018. ropu-
He 1:2,3 (Reusser et al.,, 2021), a Ha Maparony y Bocro-
Hy 2016. ropuHe 4ak 1:1,2 (Knechtle, Di Gangi, Riist, &
Nikolaidis, 2020).

CamopacTom 6poja ydecHMKa, y cBeTy je mpuMehen
U TPEH/J] OIlaflalba pe3y/TaTa Ha MapaTOHCKMM TpKa-
Mma (Ahmadyar, Riist, Rosemann, & Knechtle, 2015;
Lehto, 2016; Knechtle, Di Gangi, Riist, Rosemann, &
Nikolaidis, 2018; Vitti, Nikolaidis, Villiger, Onywera,
& Knechtle, 2020; Reusser et al., 2021). Onagame je
U3paKeHnje Koji MyIIKapala, TaKo [ja ce pe3y/TaT-
CKa pasjMka u3Mehy >keHa M MyIIKapala cMamyje
(Knechtle, Di Gangi, Riist, & Nikolaidis, 2020).

PesynTar Ha MapaTOHCKOj TpIM 3aBMUCU ¥ Off TO-
[iMHA cTapocTy TpKada. Hajoobe pesynrare mHOCTIDKY
MapaTOHLM y CTapOCHUM Kareropujama sio 40 roguna
(Reusser et al., 2021), ogHocHO 10 50 rofyHa CTapOCTI
(Zavorsky, Tomko, & Smoliga, 2017), a 3atum pesynTa-
TI JIATAHO OIafiajy. TokoM ropmHa ofp>kaBama Mapa-
TOHA, Pe3yATaTV MYIIKapala 1 )KeHa OIIafiajy y CBUM
crapocHuM rpynama of o 10 roguHa (Reusser et al.,
2021), omHOCHO y CBUM Kareropujama mo 70 ropmHa
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crapoctu (Knechtle, Rosemann, Zingg, & Riist, 2015).
LIwp OBOT HeeKCIEePMMEHTA/THOT IIOCMAaTpama je
I aHAIM3MPA U YTBPAM TPEHIO0BE pe3y/ITaTa Maparo-
Hana u3 Cp6buje, Ha ,,BI' maparony” y mepmony 2007-
2019. ropune. IeHepanmHa casHajHa TIPETIIOCTaBKa
je Jla je TOKOM KaJIeHJapCKMX TOfIMHA, Ca II0PacTOM
Opoja y4ecHuKa, IOLIIO JI0 ONajjama IPOCEYHNX pe-
3ynrara Ha Tpun. Takobe ce mpermocrasba fja HeMa
pasimKe y TpeHay pesynrtara usMely yuecHnka y pas-
JIMYUTUM CTApOCHNUM TpyIiama (Kareropuje).

METO]I PATIA

Pesynratu Ha 3BaHMYHOM cajTy ,,bI' MapaTona’,
KopuirheHN cy Kao M3BOP IOfjaTaKa 3a MCTPAXKIBabe.
WspBojenu u aHaMM3MpaHy Cy TOAMHA TPKe, MO, TO-
IVHE CTapOCTH, Ap>KaBa 3a KOjy TaKMMYap HACTYIIa,
IIacMaH u pesynTar Ha tpuu. [Ipahenn cy mopgaun
oy 2007. ropuHe of Kafia, y 3BaHNYHMM IIOfAlIMa O
Y4eCHMIIMMA TPKe, II0CTOje Moflalli O 3eM/bU U3 KOje
y4ecCHMIM fonase. AHATM3UPAHN Cy Pe3yATaTU Mapa-
ToHana n3 Cpbuje, ykynHo 3554 pesynrara, Koju ¢y y
nepuopny 2007-2019. rogune 3aBpIIIN TPKY YHYTap
BpPEMEHCKOT mMuTa off 6 caru (jemmuo je 2007. ro-
mvHe mMMuUT 610 5 catn). [Toce6HO cy M3BOjeHN pe-
3YJITaTH 110 CTAPOCHUM KaTeropujama oz 1o 10 rogu-
Ha CTapOCTH, Kao U pesynratu 10 mpBoOIUIacKpaHuX
MYyLIKapala y IOCMaTpaHOM IIePUOTY.

Y papy HMCYy aHa/NIM3MpaHU PE3YATaTH MapaTOH-
kn 13 CpOuje, jep Mako ce KOHCTaHTHO mosehasa,
BIXOB OPOj je joIl yBeK JOCTa Masy, y IPBUX 0CaM
TOfIMHA aHAIM3MPAHOT Ieprofa je 6uo ucmox 20, a y
HoCTIefmbIX 5 TofuHa 6poj skeHa Koje cy ncrpyane ,,bI
MapaToH" je mopactao of 42y 2015. o 87y 2019. ro-
nyuu (CrojuwskoBuh, Maruh, & ITannh, 2019).

CrarucTnuka odOpajaa nmojgaraka

Pesynratu cy obpahenn xopmmhemem codtBe-
pa CIICC 21.0 (SPSS Inc, Chicago, IL, USA) n Office
Excel 2010 (Microsoft Corporation, Redmond, WA,
USA). V131B0jeHu cy neCKpUNTUBHA, KOMIIAPAaTUBHY 1
perpecuoHM CTaTUCTUYKY aTpubyTH y3opka. V3 mospa
JeCKpUITHBHE CTATUCTUKE M3PadyyHATU Cy OCHOBHM
LIeHTPA/THY ¥ [JYCTIEP3MOHM ITapaMeTpuL: apUTMETIIKa
cpepuHa (AS) m cranpappHa geBujaumja (SD). AHa-
JM30M BapujaHCe ca jemHUM (aKTOPOM MOJaIMTETa
(Single Factor ANOVA - Post hoc Tukey HSD), npo-
BepeHa je 3Ha4ajHOCT pasjMKa IIPOCEYHNUX pe3y/nTaTa
Ha MapaToHy, u3MeDy meT CTapoOCHUX KaTeropuja Of
o 10 roguHa, Ha Y30pKy CBMX MapaTOHalla, Kao 1 Ha
HoAy30pKy 10 mpBOIUIACKpaHNX MapaToHaI[A Y CBAKOj
CTapoCHO]j Kareropuju. JInHeapHa perpecroHa aHasm-
3a (Linear regression analyses) kopuurheHa je 3a mpo-
IieHy TPeHJa pe3y/lTaTa: CBUX MyluKaparia 13 Cpbouje;
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MyILIKapalia 110 CTApOCHUM KaTeropujama og 1o 10 ro-
JIVHa, y KaTeropujama rpe je 6uno 6ap 10 Mymkapara
KOj¥ Cy MCTpYay MapaToH; 10 nmpBoraacupanux Myli-
kapara us Cpbuje ykymnHo; 10 IpBOIIIacCHpaHMX y CBa-
KOj Off CTApOCHVX KaTeropuja y Kojuma je 6uao 6ap 10
MYIIKapalia Koju Cy MCTpYamy MapaToH (ceM 3a 2012.
TOIMHY Y KOjOj HeMa IIofjaTaKa O TofyuHaMa CTapoCTy
TpKaya). BpeHoBame CTaTUCTHYKE 3HAYAJHOCTHU Pas-
nuKa je yrepheHo Ha HuBOY p<0,05.

PE3YIITATU

Ha rpaduxony 1 mpukasaHm cy pesynTaTy ydec-
Huka 13 Cpbuje koju cy ucrpyanu ,bI' mapaTon y
nepuony 2007-2019. rogune (n=3554). Perucrposa-
HY pe3yNTaTy Cy MOfie/beH) Y BpeMeHCKe MHTepBaje
oy 1o 30 muHyTa. MoXXe ce yBUIETH 1a HU jeflaH MYIL-
Kapar 3 Cp6uje y aHaIM3MpaHOM IIepuopy of 13 ro-
[MHa, HUje UCTpYao ,,bI MmapaTon® 3a Bpeme kpahe of
2:30 caru (150 munytra). Hajehu 6poj mocmarpanux
y4ecHUKa MCTPYA0 je MApaTOHCKY TPKy y MHTepBa-
ny 4-4:30 catm win 939 maparoHana (26,4%), a o
nona cata 6pxe u cnopuje 6mio je jomr mo 22% Tp-
Kaya. bpxxe op 3:30 caty, MapaToH je UCTpYaIO YKy-
nHo 8,7% maparoHana us Cpbuje (camo 1,7% ucmog,
3 cara), a y MHTepBany 5-6 catu npeocranux 20,7%.
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I'padmxon 1 ucrpubyunja yuyecHuka uz CpOuje npema
pesynraruma Ha ,,bI" MapaToHy* y aHanu3upaHoOM Nepuoay

Y Tabenu 1 nmpukasaHu Cy pesyaTaTy ydeCHUKA U3
Cpbuje xoju cy uctpuamn ,BI' maparon y nmepuopy
2007-2019. roguHe mo ropmHama porabaja, yKymHO
(n=3554) u o crapocHuM Kateropujama (n=3368, jep
3a 2012. roguHy He IIOCTOje IOfALM O FOIHaMa CTa-
poctu yduecHuka). Hajpehu 6poj yuecuuka 6uo je y
crapocHoj kateropuju 30+ (30-40 roguna) — 1098 ma-
paronara (30,9%); HemTo Mame y Kareropuju -30 (1o
30 ropuHa) — 1000 mapaTonana (28,1%); 1ok HakoH 40
TOfIHA CTAPOCTH OPOj MapaTOHalja KOHCTAHTHO JIVHe-
apHO omaja. IIpoceuHa CTapoCT CBUX MapaToHAIa U3
Cpb6uje y nepuony 2007-2019. roguue 6una je 37,1 +
11,6 ropuHa, a IMHEApHNU TPeH[, MOfieN 1 popMysIa JIn-
HeapHe perpecuje IoKasam Cy Jja He II0CTOju 3HaYajaH
TpeHp npomeHe (p=0,517), ma ce MOXKe 3aK/byUUTH Ja
ce IIPOCeYHa CTapOCT y4ecHuKa ,,bI' maparona“ us Cp-
Ouje Huje Memaa y IoCMaTPaHOM IIepYOTY.

Tabena 1 Pesynraru yuecHrka us Cpbuje Ha ,,bI” Maparony™ y mepuozny 2007-2019. ropyHe, yKYIIHO 1 IO CTAPOCHMM KaTeropujaMa

2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | CBH

n 20 31 45 35 44 73 104 | 134 132 149 106 127 | 1000
-30 |AS (min)| 246,6 | 260,6 | 2688 | 279,8 | 2589 2727 2778 | 265,7 | 282,9 | 269,8 | 2884 | 2743 | 273,6
SD 409 | 40,6 | 43,7 | 43,6 | 36,1 40,1 | 404 | 410 | 36,5 | 388 [ 41,7 | 36,7 | 403

n 21 28 31 46 42 68 83 110 128 180 177 184 | 1098

30+ [AS (min)| 220,0 | 245,7 [ 250,6 | 253,9 | 243,0 2623 | 2664 | 2442 | 2778 | 2562 | 271,2 | 261,2 | 260,2
SD 457 | 41,1 | 413 | 36,8 | 36,7 40,5 | 403 | 37,1 | 415 [ 403 | 41,6 | 380 | 414

n 18 28 27 23 33 43 53 70 81 129 126 141 772

40+ |AS (min)| 2144 | 241,1 | 2394 | 2485 | 241,0 258,7 | 2558 | 2405 | 270,0 | 257,6 | 269,9 | 257.8 | 256,1
SD 325 | 364 | 41,7 | 375 | 368 30,8 | 356 | 32,0 | 378 | 387 | 423 [ 384 | 394

n 15 14 17 18 22 18 22 33 38 43 47 50 337
50+ |AS (min)| 240,7 | 255,5 | 256,0 | 256,9 | 258,6 257,6 | 259,1 | 245,7 | 275,7 | 256,8 | 277,7 | 259,1 | 260,6
SD 228 | 249 | 378 | 25,7 | 33,6 478 | 429 | 268 | 37,1 | 378 | 459 | 36,8 | 38,0

n 2 4 5 6 8 14 14 18 19 25 24 22 161

60+ |AS (min)| 232,7 | 256,1 | 267,8 | 2688 | 243,5 2722 | 272,7| 261,2 | 272,7 | 265,7 | 287,5 | 275,1 | 270,2
SD 339 [ 382 | 392 | 419 | 439 404 | 27,7 | 302 | 32,1 | 3255 | 34,7 | 282 | 343

n 76 105 125 128 149 186 | 216 | 276 | 365 | 398 | 526 | 480 | 524 | 3554
CBH |AS (min)| 230,1 | 250,6 | 256,2 | 261,2 | 249,6 | 2652 | 2653 | 2684 | 2524 | 277,5 | 2609 | 276,1 | 263,8 | 263,8
SD 389 [ 38,0 | 42,7 | 392 | 370 | 399 [ 394 | 39,8 | 38,0 | 384 | 392 | 425 | 37,8 | 40,5

Hanomena: n - 6poj ucnuranuka; AS — apuTmerndka cpegnta; SD — crangapaHa feBujanmja
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IlITo ce Twde pesynrara, MOKe Ce IPUMETUTH Jia
HajOo/be pe3y/nTaTe MOCTIDKY YYECHULIM Y KaTeropuju
40+ (40-50 ropuHa), a 3aTuM y JiBe HajOMDKe KaTero-
puje (xkareropuje 30-40 1 50-60 roguna crapocTn). 3a-
HVIM/BVIBO je JIa HajyIoLINje pe3y/iTaTe IIOCTIDKY HajMtabhn
MapatoHy (ucnop 30 rofyuHa), 3a 3 MIHYTA JIOLINje Off
HajcTapujux (mpeko 60 ropmHa crapocty). ITpocedan
pesy/TaT CBUX YYeCHMKA y MOCMAaTPAHOM IIEPUOLY Off
13 ropgmHa, 6mo je 4:23:48(263,8 MyHYyTa), a I7IEAAHO 11O
KaJIeH/JapCKIM TOfiiHaMa, Hajoorby je 6uo 2007. rogyHe
(kama je 6umo u HajMame ydecHuka) — 3:50:06. Hajmo-
mmju je perucrposas 2016. ropune (4:37:30).

Craructnyky yTBpheHa 3Ha4ajHOCT pas/uKa Ipo-
CeYHUX pe3ynrara Ha ,,bI' MapaTony®, usmehy pasmm-
YUTHUX KaTeropuja, IPOBEPEHa je aHaIM30M BapujaHce,
KOja je TTokasasna ja n3meby ogpehennx crapochux xa-
Teropuja, IOCToje 3HaYajHe pasyuke (Tabena 2). Vako

je y xareropuju 40+ IOCTUTHYT HajOO/BM IpOCEYaH
pesynTat (0ko 4 MuHYTa 607BM OFf CyCeHe iBe KaTero-
puje), usmel)y pe3ynTaTa HOCTUTHYTHX y OBE TPU KaTe-
ropuje, HeMa 3Ha4yajHe pasnuke. Hajnommje pesynrare
nocTusanyu ¢y mMaparoHum ucnop 30 n npexo 60 ro-
IuHa crapocTy 1 usMely oBe 1Be cTapocHe rpyre Ta-
kobe Hema 3HauyajHe pasymke (MaKo cTapuju uMajy 3:29
MuHYyTa 60761 pesynTar of Maabux). CraTucTdkm cy
3HavajHe pasymke usMely kareropuje 30- v CBuX ocTa-
JIMX KaTeropuja, ceM HajcTapuje, Kao u usMelhy Hajcra-
puje u iBe KaTeropuje ca Hajoo/pMM pesynararuma (30+
u 40+). Ha ocHOBY pesynrara ce MOXe 3aK/bydNUTH Ja
cy Ha ,,BI' Mmaparony“ y nepuony 2007-2019. ronue,
ydyecHuy yspacra 30-60 roguHa mocTusany sHa4ajHo
6orbe pesynrare off MIabuX 1 cTapujuX y4ecHUKa, Koju
ce Mehyco6HO HICY pasIMKOBaIIL.

Tabena 2 AHami3a IIPOCEYHNUX pe3y/TaTa KaTeropuja ydecHnka us Cpouje Ha ,,bI' MapaToHy y aHamsupaHoM Nepuomy

Myntuina KoMIapanyja
3aBucHa Bapujabma: Pesynrar Ha MmapaTony (Tukey HSD)
CTaPO'CHé IIpoceuna CrangapgHa 95% VIHTepBaj moBepema
Kareropuje CBu .
7 pasnuka (min) rperka P
(n=3368) Homa rpanniia Topba rpaHuia
30+ 13,4324 1,747 0,0000 8,663 18,201
30 40+ 17,511+ 1,915 0,0000 12,284 22,738
50+ 13,028*** 2,518 0,0000 6,156 19,899
60+ 3,484 3,394 0,8433 -5,781 12,748
40+ 4,079 1,877 0,1905 -1,046 9,203
30+ 50+ -0,405 2,489 0,9998 -7,198 6,389
60+ -9,949* 3,373 0,0266 -19,155 -0,742
10 50+ -4,483 2,610 0,4230 -11,606 2,640
+
60+ 14,027*%* 3,463 0,0005 -23,479 -4,575
50+ 60+ -9,544 3,830 0,0926 -19,996 0,908

Hamomena: n —6p0j VICIIITAaHMKA; p—CTaTI/ICTI/I‘{Ka 3Ha‘{ajHOCT

* —IIpoceyHa pas/MKa je 3Ha4yajHa Ha HuBoY 0,05; *** —nmpoceyna pasnmka je 3HadajHa Ha HuBOy 0,001

Y tabemn 3 mpukasanu cy pesynrtaty 10 mpsom-
nacupaHux TakMmmdapa u3 Cpbuje Koju cy ucTpyamm
»bI' Maparon” y nepuony 2007-2019. ropuHe, 10 ro-
nuHaMma forabaja, yKyIHO U IO YY4eCHMYKMM KaTero-
pujama (cem 2012. rofuHe, Ife He IOCTOje MOJAL O
TOJMIHaMa CTapOCTY Y4ecHNKa). ¥ kareropuju 60+ ro-
IVHA CTApOCTH, Tek off 2013. ropuHe, 6poj OHUX KOju
Cy Ipelum MMHUjy nwba je Behn op 10, ma 3a mpet-
XO[JHU IIepMOJ, HeMa pe3y/lTaTa. 3a PasluKy off Ipo-
CEYHNX pe3y/ITaTa CBUX TaKMUYapa I10 KaTeropujama,
T/ie Cy Hajopyxy 61y oHn y Kateropuju 40-50 roguHa
(tabena 1), kajja ce mocMaTpa camo 10 mpBomtacupa-
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HIUIX, MOXXe Ce IPUMETUTH Jja Hajoosbe pes3yaTare Io-
CTIOKY Hemuto Mmabu maparoHiy y kareropuju 30+
(30-40 rogmHa), a 3aTUM Yy Be HajONMDKe KaTeropuje
(xateropuje 40+ u 30-). Hajnommje pesynrare noctu-
Ky MapaTOHIM y JiBe Hajctapuje kareropuje (50+ n
60+). Kaga ce mocmatpajy nmpoceunn pesynraru 10
IpBOIUIACUpPaHNX 6e3 003Mpa Ha CTApPOCHY KaTero-
pujy, Hajoou pesynrar je ocrBape 2007. roguHe —
2:44:36, a Hajnommju 2010. roguue - 3:12:12, moK je
npocedan pesynrar 10 nmpsonnacupanmx, CBUX TOgu-
Ha y IOCMAaTPaHOM IIepHOAly, TOTOBO TauHO TPM caTa
- 3:00:24.
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Tabeaa 3 [Ipoceunu pesynrarul( npBoruiacupannx yuecHuka uz Cpouje Ha ,,bI" Maparony* y nepuomy 2007-2019.

TOIMHE, YKYITHO ¥ 10 CTAPOCHHUM KaTeropujama

2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | POCEX
CBUX I'OAMHA
5o |ASmin] 2172 2162] 2048 ] 2284 2134 2063 | 2019 | 1912 | 2188 | 209,1 | 207,1 | 2019 209,7
sp | 377 | 303 | 322 | 245 | 115 215 | 168 | 198 | 136 | 37 | 138 | 138
0. |ASmin] 17862001 ] 2069 [ 2029 [ 1985 2006 | 2051 | 182,1 | 2034 | 1753 | 1883 | 1886| 194,2
sp | 21,0 | 221 | 207 | 136 | 145 206 | 102 | 141 | 84 | 153 | 173 | 99
40r |AS (min)] 1887] 20471995 | 2189 [ 1997 219,1 | 2063 | 193,0 | 2089 | 1932 | 1910 | 1892 201,0
sD | 161 | 114 | 132 | 161 | 177 120 | 141 | 176 | 199 | 99 | 131 | 127
0. |ASmin| 228424352312 2390 [ 2311 2266 | 2203 | 2147 | 2313 | 2090 | 2190 | 2083 | 225,2
sD | 169 | 169 | 156 | 176 | 180 347 | 198 | 134 | 255 | 128 | 182 | 153
w0 |AS (i) 2524 2600 | 2415 | 2489 | 2370 | 2541 | 251,1| 2493
SD 232 | 187 | 147 | 119 | 163 | 248 | 206
vigmo | AS min] 1646 [1814 1780 T 1022 T s 1017 1507 1876 [ 1684 [ 1890 [ 1726 [ 1764 [ 1783 ] 1804
sD | 81 | 149 | 158 | 113 ] 77 | 98 | 142 | 10| 93 | 101 | 131 | 66 | 84

Hanomena: AS - aputMeTnuka cpeguHa; SD — craHfapaHa feBujanuja

CraTucTiyKa 3Ha49ajHOCT Pa3MKa IPOCEYHNX pe-
syntata 10 IpBOIUIACMPAaHMX MaparoHal, u3Mmeby
PasIMUNTHX KaTeropwuja, yTBpheHa je aHamM3oM Ba-
pujaHce, Koja je oKasana Aa usMehy cBUX cTapoCHUX
KaTeropuja IOCTOje BeOMa 3HAYajHE Ppa3JIMKe, CeM
usmeby nBe Hajopxe kateropuje: 30+ u 40+ ropmHa
crapoctu (tabena 4). Ha ocHOBy pesynrara ce Moxe
3aK/bY4MTH Ja Cy Ha ,,BI' Mapatony” y nepuony 2007-

2019. ropune, yyecHuuy miacupanu y npsux 10, y Ka-
teropujama 30-50 rogyHa (koju ce mehycobHo Hucy
pasMKoOBaIM), MOCTU3a/IM 3HA4YajHO OoJbe pesynrare
Off y4eCHIUKa OCTa/MX KaTeropuja. VI3a ose aBe karero-
puje crene kareropuja Hajmmabhux (zo 30 roguna), 3a-
M cTapujux (50-60 rogmHa) u Ha Kpajy HajcTapujux
MaparoHala (rpeko 60 roguna). Ce yrBpheHe pasmm-
Ke n3Mely OBUX IpyTIa Cy CTaTUCTHYKY 3HAYAjHE.

Ta6ena 4 [Topebheme mpoceunux pesynrara 10 mpBommacupannx ydecHnka n3 Cpbuje mo cTapocHUM KaTeropujama Ha ,,bI'

MapaToOHY" y aHa/IU3MPAHOM HEPUOLY

Mynrunia Kommapanuja
3aBucHa Bapuja6ya: Pesynarar Ha mapatony (Tukey HSD)
Crapocue kareropuje Tom [Tpoceuna CranpapnHa 95% VinTepBan nosepera
10 (n=550) pasmuka (min) rpelika p Homa rpannua Topmwa rpanuna

30+ 15,500*** 2,614 0,0000 8,346 22,654
40+ 8,692** 2,614 0,0083 1,538 15,845

0 50+ -15,533*+** 2,614 0,0000 -22,687 -8,380
60+ -39,557*** 3,045 0,0000 -47,891 -31,223

40+ -6,808 2,614 0,0709 -13,962 0,345
30+ 50+ -31,033*%** 2,614 0,0000 -38,187 -23,880
60+ -55,057*** 3,045 0,0000 -63,391 -46,723
50+ -24,225%* 2,614 0,0000 -31,379 -17,071
o0 60+ -48,249*** 3,045 0,0000 -56,583 -39,915
50+ 60+ -24,024* 3,045 0,0000 -32,358 -15,690

Hanomena: n —-6poj ncImTaHmnKa; p—CTaTUCTUIKA 3HAYQjHOCT
**_npoceyHa pas/iMKa je 3Ha4ajHa Ha HUBOY 0,01; *** —mpocevHa pasnuka je s3HadajHa Ha HuBOy 0,001

Ha rpaduxony 2 npukasaHu cy pe3ylITaTu o ro-
[IMHAMa, IHeApH!U TPeHJ MOfem 1 popMyIe JyHe-
apHe perpecuje pe3ynTara cBUX ydecHuka us Cpbuje
u pesynrara 10 npBomlacupaHux MapaToHaua us Cp-
6uje, y mepuony 2007-2019. roguHe. Y mocMaTpaHOM

HepUONly, Ha YKYIIHOM Y30DKY, yo4aBa Ce 3Ha4ajaH
TPeHJ| TopacTa BpeMeHa Ha TpLM 3a OKO 2:14 MuHyTa
rogyie (p=0,008), ITO 3HAYM [ja pe3yATATH IIOCTAjy
cse nomnju. Ha ysopky 10 mpsommacupanux mapa-
ToHana u3 Cpbuje He IIOCTOjU CTATUCTIYKM 3HAYajaH
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TpeHJi IIPOMeHe pes3y/TaTa, Ia ce Moxe pehu ma pe-
3ynTat Hajoorbux MaparoHana m3 Cp6buje crarHm-
pajy. HapasHo, pagu ce caMo 0 MCTPYaHOM BPEMEHY,

IIpY 9eMY HICY aHaJM3VpaHU IPOMEH/bUBY BpEMEH-
CKI1 ITapaMeTpy Ha KOHCTAHTHOj Tpacu ,br MapaTroHa“.

280 4 Yy =2,2356x+ 246,37 - -
R?2 = 0,4855
p = 0,008 - - ->
-
- ->
— 240 - Cemu
=
= - - Ton 10
g Linear {Cew)
-4 — - — Linear (Ton 10)
M 500 4 v=-0,0473x+ 180,64
R* = 0,0005% ™ ™
-m ]
]
[
|
[}
160 T T T T T T 1
2006 2008 2010 2012 2014 2016 2018 2020
NnoawmHa

I'padmxon 2 Tpenn pesynrara ceux u ton 10 yyecnuka u3z Cpouje Ha ,,bI" Mmaparony* y aHaiu3zupaHoM NepHoOLy

Ha rpaduxony 3 nmpukasaHu cy IMHeapHU TPeHJ| Mofie/ ¥ (opMyJIe TMHeapHe perpecuje pe3yaraTa y3opka
Y KOj/Ma IIOCTOj 1 3HaYajaH TPEeH[| IpOMeHe pe3ynTaTa, y nepuopy 2007-2019. rogune. Y mocMaTpaHOM IIEPUOLAY,
Y TpM CTapoCHe KaTeropuje ucrop, 50 rofuHa, Koje y 36upy unHe oko 85% cBux MapaToHana us Cpbuje, youaBa
ce 3HavajaH TPeHJ IIopacTa BpeMeHa Ha TPUM, Y CKIafly ca OMITUM TpeHpaoM. Ilopact BpeMeHa Tpyama Tpace
kpehe ce y pacriony op 1:52 MyHyTa rogumime y kareropuju ucrnog 30 rogmaa (p=0,02), npeko 2:40 MuHyTa y
kareropuju 30-40 ropuna (p=0,01), go 3:02 munyTa roguime y kareropuju 40-50 roguHa crapoctu (p=0,002).
Y nBe cTapocHe Kareropuje mpeko 50 TofyHa He MMOCTOjM CTaTUCTUYKY 3HadajaH TPEHJ, IPOMeHe pe3ynTaTa, IIa
ce Moxke pehn fa ce pe3y/nTaTy CTapujuX MapaTOHAIla He MeHbajy CTaTUCTUYKY 3HAYajHO.

280 v = 1LBF2Tx+ 257,26
R* = 0,433
p = 0,020 _
p— - -— D -
= N -
£ 260 e -
= v =2,6719x+ 235,44 ) - - =7
= R? = 0,4977 . _ -
N . — -
= p = 0,010 . —_— - Linear (-20)
= — T - —— - — Linear (20+)
240 . —_ -
- v = 3,02F76x + 228,12 — — — Linear (40+)
- R =0,6243
p = 0,002
220 T T T T T T 1
2006 2008 2010 2012 2014 2016 2018 2020
rogmHa

I'paduxon 3 Tpenn pesynrara yuecHnka nu3 CpOuje y crapocHuM Kareropujama a0 50 ronuna Ha ,,bI” Mapatony* y aHamu-

3UPHOM INIEPUORY

Ha rpa¢ukony 4 npukasaHu cy pe3yaTaTi 1o ro-
[MHaMa, IMHeapHM TPEeH] Mofiel ¥ GopMyJIa TuHeap-
He perpecuje pesynrara 10 mpBomlacMpaHux Mapa-
toHana u3 Cpb6uje y kateropuju 50-60 rogmua cra-
poCTH, y KOjOj IOCTOju 3Ha4ajaH TPEHJ, ITO3UTUBHE
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IIpoMeHe pesynTaTa, y nepuopy 2007-2019. ropune.
Y mocmarpaHoM nepuopy, y 0BOj KaTeropuju yodasa
ce 3HayajaH TPEH/]| CMaiberhba BpEMEHa Ha TPLM 33 OKO
2:10 munyTa roguumbe (p=0,002), mTO je y CYyIHpoT-
HOCTHM Ca ONIITUM TPEHJOM. Y CBUM OCTaJMM CTa-
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pOCHMM Kareropujama, Koy 10 npBormiacupannx MapaToHalla He ITOCTOjy CTaTUCTUYKY 3Ha4YajaH TPEH, IPOMeHe
pesynTara, 1ma ce Moxke pehiu fja cy pesynTaTy peaTBHO CTAOVIUTHM Ca TEH/IEHIIVjOM CTarHanuje.

245 -

>

y =-2,1741x + 4601,8
R2 = 00,6254
p = 0,002

Bpeme (min)
M
N
&

4 Ton 10 50+

Linear (Ton 10 50+)

205 i T T

2006 2008 2010 2012 2014 2016 2018 2020

rogwvHa

I'padmxon 4 Tpenn pesynrara Ton 10 yuecHuka uz Cpouje y xkareropuju 50-60 ronuna Ha ,,bI" Maparony* y aHanu3upanom

MIEPUOTY

IUCKYCUJA

Pe3yararu cBuX TakMu4apa

Hajsehm 6poj yuecunka ns Cp6uje Ha ,,bI' Maparo-
HY" y neproay 2007-2019. roguse, 6110 je y cTapOCHOj
kareropuju o 30-40 rogmHa (n=1098), HemTo Mame
ux je 6wio y kareropuju go 30 roguHa (n=1000), oK
je 6poj ydecHMKa y Kareropujama mpeko 40 ropuHa,
3HATHO MamU I Omaja MnHeapHo (taberna 1).

ITpoceyna crapoct MaparoHama u3 Cpbuje y
IIOCMaTPaHOM IIEpUONY 6mta je 37,1 £ 11,6 rogu-
Ha. [Ipoceuna crapocT cBux Myukapana u3 lIBaj-
IJapcKe, KOjy Cy MCTPYa/IV MapaToH, Ha CBUM TpKa-
ma y IlIBajuapckoj, y mepmomy 1999-2014. ropmue
(n=35084), nsHocwia je 41,8 £ 10,5 rogmHa, a cra-
pocT xeHa (n=8376), 6ua je roToBO MAeHTNYHa: 41,9
+ 10,7 ropuna (Knechtle, Nikolaidis, Onywera, Zingg,
Rosemann, & Rist, 2016). IIpoceuna crapocT cBMX
MYIIKapala, Koji Cy UCTpYaIy MapaToH y Ibyjopky y
nepuony 1970-2017. rogune, (n=825186), n3Hocua
je 41,7 + 9,2 ropuHa, oK Cy >xeHe (n=349145), 6ue
Hemrto Mmiahe: 39,7 + 8,7 ropuna (Vitti, Nikolaidis,
Villiger, Onywera, & Knechtle, 2020). Moxe ce 3ak/py-
YNUTH fa Cy ydecHUIn ,,bI' MapaToHa®, y mpoceky mer
roguHa Mmabu o yyecHuka maparona y IlIBajuap-
ckoj n Ibyjopky. OBo je pasym/pMBO ¢ 0631poM fa
6poj yuecnuka us Cpbuje Ha ,,bImapaTony” 6enexn
IPUPACT Y CBUM CTAPOCHUM IPYIIaMa, Ca U3PAKEHOM

BehoMm guHaMukoM nosehama y rpynu 30-40 rognHa,
a cropujoM y y3pacHoj rpymu 50-60 roguna.y 0BOj
TPYIIN Ce PeTUCTPyje penaTuBaH nay, 6poja ydecHuKa,
Yy OZHOCY Ha yKyIaH 6poj ydecHmka ,,BI' maparona“
(CrojwekoBuh, Maruh, n ITannh, 2019).

IIpoceyano Tpajame Tp4ama Tpace - Pe3ynTar
cBuX yuecHuKa u3 Cpouje, koju cy ucrpyamn ,,bI' ma-
paron“y nepuony 2007-2019. rogune nsnocnu 4:23:48
(trabena 1), a'y ckany ca TuM, HajBehn 6poj yuecHu-
Ka (26,4%), Tp4ao je Tpacy y unTepBany 4-4:30 catu
(rpacdukoH 1). Vako je TeUIKo MOpefuTH pe3ynrare
Ha pas/IMYUTIM MapaTOHCKUM TpKaMa, 300T OpojHuX
ersoreHnx akropa (JaTym TpKe, KIMMaTCKM YCTIOBY,
reorpadpcka IIMpUHA, HAAMOPCKA BMCUHA, KOHQMU-
rypanuja crase, 6poj ¥ KBaIUTeT Y4eCHMKA, UTH.),
UIaK, pajyl TeMe/bHMjeI pasyMeBama TpeHpAa ,,bI
MapaToHa“, HABOJVIMO pe3y/ITaTe HEKOIVIKO BeTMKIX
CBeTCKMX MapaToHa. [IpoceyaH pesynraT cBUX MyIl-
Kapalla KOjy Cy 3aBpIINM/IM MapaToH y bocrony, y me-
puony 1997-2017. rogune (n=242636), 6uo je 3:45:38
(Knechtle, Di Gangi, Riist, Rosemann, & Nikolaidjis,
2018). Ha nctoM MapaToHy, IpOCeYaH pe3ynTaT CBUX
MylIKapana 6o je 3:48:38 y nepuony 2002-2012. ro-
nyHe (n=119343), ogHocHO 3:44:04 y mepnony 2012-
2017. ropune (n=83386) (Knechtle, Di Gangi, Riist, &
Nikolaidis, 2020). IIpoceyan pesynrar cBUMX MyIIKa-
pala Koju Cy 3aBpIIVIIM MapaToH y Ibyjopky, y ne-
puozy 1970-2017. roguHe (n=825186), 6o je 4:15:31,
aznu ¥Ma TPeH/J| pacTa, TaKo fla je IpocevaH pe3y/iraT
y nepuony ox 2000-2017. roguHe 610 OKO 4 cara u
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23 mmuyra (Vitti, Nikolaidis, Villiger, Onywera, &
Knechtle, 2020). Mo>xe ce 3aK/by4nTH a je MpocedaH
pesynrar yuecHuka n3 Cpbuje Ha ,,bI' MapaTony*, ro-
TOBO UJIEHTMYaH IPOCEYHOM pe3y/ITaTy MapaToHala
y Ibyjopky, nok je 3a 35-40 MMHyTa nomuju of pe-
3y/ITaTa y4ecHMKa y bocToHy, y cmm4HOM KaneHpap-
CKOM IIEpPUOLY.

Kaga ce mocmarpajy pesynratu HajOoo/bUX Tak-
MM4apa, npocedan pesynarar 10 mpBoITacupaHux
mymkapana n3 Cpbuje Ha ,,BI' maparony®, y nepuo-
ny 2007-2019. ropuse, je rOTOBO Ta4YHO TPU caTa —
3:00:24 (rabema 3). Y mepmuopy 1972-2017. ropme,
npocedvan pesynrar 10 npsoriacupaHux Mylikapana
Ha MapaToHy y bocToHny 6uo je ganexo 60rmu — 2:13:30
(Knechtle, Di Gangi, Riist, & Nikolaidis, 2020), o je
Moryhe o6jacHnTI unbeHNIIaMa ja MapaToH y bocro-
HY 1IMa JIaJIeKO TY>Ky TpafuLjy, Behe HoB4aHe Harpa-
nie n Behu 6poj BpXYHCKUX CBeTCKUX Takmmu4apa. Ha
PasINKY y IOCTUTHYTVM pe3y/ITaTuMa yTHuIlaja uMa 1
KoHurypanuja crase y beorpany, koja je 3axTeBHIja,
ca Behum 6pojem ycriona. ITosHaro je ga pesynraTu Ha
BocTOHCKOM MapaTOHy He MOTy OMTH IIPU3HATH Kao
CBETCKM PEKOPJ, jep CTa3a He 3a/[0BO/baBa /iBa CTaH-
napna Mebynaponne atnercke penepanuje (MIAAD):
1) xpehe ce y jenHOM cMepy, 11a je Moryhe fa BeTap un-
TaBO BpeMe fyBa y neha takmmdapuma (1o mpaBuny
CTapT U LWb He CMejy OUTH ya/beH) Ba3ayLIHOM JIN-
HujoM Buure off 50% mucranie, ogHocHO 21,1km); 2)
UMb je Ha HEJO3BO/bEHO HIDKOj HAIMOPCKOj BUCUHI
ofi cTapTa (J03BO/bEHA je MAaKCUMaIHa pas/mKa 1o 1m
HaJIMOPCKe BUCHHE II0 KWIOMETPY CTa3e, OFHOCHO J10
42m BMCMHCKe pasjMKe u3Mehy crapra u 1juspa), Tako
na y bocrony mpeosnabyjy uus6pauue (Maffetone,
Malcata, Rivera, & Laursen, 2017).

Oco6enocr ,,BI' mapaToHa“ o crapocHUM
Kareropmujama

[llefaHO 1O CTAapOCHUMM KaTeropujama, Hajoosbu
IIpocedaH pe3ynaTaT Ha bl MapaToHy y mnepuomy
2007-2019. roguHe, MMajy TpPKa4M y CTAPOCHOj TPy
- xareropuju 40-50 ropuna (4:16:06). Hucy 3Havaj-
HO JIOIIVjM HY PE3YATAaTH y JIBe CyCellHE aHaIU3Upa-
He crapocHe rpyme (30-40 u 50-60 rogmHa). 3Havaj-
HO CIOpUjI CY YYECHULIM Y CTapOCHUM IpymamMa 60+
u 30-, Koje ce pe3ynTarckyu MehycoOHO He pasnmKyjy
(tabene 1 n 2). Kama ce mocmatpa 10 nmpBoriacupanux
TI0 CTApPOCHUM IpyIIaMa, 3Ha4ajHO 60jbe pesy/rare mo-
cTu3anmy ¢y MaparoHuu crapoctu 30-50 roguna. Ilo-
CTUTHYTU pe3yNTaTu OBe JBe IpyIe ce CTaTUCTUYKU
He pas/NKyjy, MaKo cy oM y rpymn 30+ (mpoceyan
pesynTar 3:14:12), ckopo 7 MuHyTa OpyKit Off y4eCHMKa
kareropuje 40+. Ilo guHaMuLYM pesynTara ciefie KaTe-
ropuja 30-, 3aTum 50+ 1 Ha Kpajy 60+ (Tabene 3 u 4).
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Y KOManpaTuBHOM HPUCTYITy IPo6rIeMy casHamba
OBe CTyAMje BaXHO je McTahm m 3ak/bydke cepBeja
MaparoHa y bepmuny. Kapa ce mocmarpajy cBu Tax-
MUYapy IO CTaPOCHMM KaTeropyjama, Kao U IeT Ip-
BOIIJIACMPAHMX 110 CTAPOCHUM KaTeropujama of 1o 10
TOfiMHA, HajOo/be pe3ynTaTe IOCTIDKY MYIIKapLy U
JKE€He Y CTapOCHMM KaTteropujama fio 40 rognHa, a 3a-
TUM pe3ynTaTu jaraHo omapajy (Reusser et al., 2021).
Iopen bepnuna, Kaga ce mocMarpajy mIpocedHM pe-
3y/ITaTH CBMX MapaTOHalja [I0 CTAPOCHMM KaTeropuja-
Ma, Ha Maparonuma y Ibyjopky, Boctony u Yuxary,
y nepuopy op 2001-2016. rogune, Koj MyLIKapana,
HICY YTBpheHe CTaTMCTUYKY 3HauajHe pas/uKe y Ka-
Teropujama o 50 ropmHa, JOK HaKoH 50 TofguHa >X1-
BOTa pe3ynraru onajajy (Zavorsky, Tomko, & Smoliga,
2017). Ha y30pKy cBMX MYyIIKaparja Koju Cy 3aBpUIMIN
Tpke Ha 50km mmpom cBeta y mepuony 1975-2016.
ropune, (n=370369), Haj6o/be pesynTare IOCTHU3ANIN
Cy MywKapuu y Kareropuju 30-35 roguHa cTapocTy,
a7y Ha y30pKy 10 mpBoIutacupaHux 1o CTapOCHMUM Ka-
Teropujama, Hajoospy pe3yaTaTi Cy OMIN y KaTeropujn
35-40 rogmna (Nikolaidis, & Knechtle, 2018). Pe3ynra-
T HaBeJEHUX UCTPaXKUBama Cy CIMYHM Pe3yNITaTiMa
OBe CTyJMje, KojoM je yTBpheHo fa Hajoobe pe3ynrare
HOCTIDKY HeIITO cTapuju Takmmdapu (40-50 romyHa)
Iok ydecHuny y3pacra 30-40 ropuna (ogHOCHO 30-50
y IIMpeM pacIOoHY), MOKa3yjy pe3ylTaTrcKy HOMMIHA-
nujy meby 10 npBormacupannx. Moxe ce oueKMBaTH
ma he ca TpenoM nosehama 6poja yuecHnKa, HapoOuu-
T0 Y Kareropuju 30+ Ha ,,BI" Maparony*, nohu u o mo-
Mepama Hajoo/blX pe3ynTaTa, ka Maabum yspactuma.

OnurTy TpeHp MpoMeHa pe3yiarara

JIuneapHM TpeH[| MOJiEN Ha Y30PKY CBUX Y4eCHMKA
n3 Cp6uje mmokasyje fa y mocMarpaHoM repuopy 2007-
2019. roguHe, pesynTaTi 3 TOAMHE Y TOAUHY IIOCTajy
JIOIIMjH, Ca TPEH[IOM IIOrOpIIara OfOKO 2:14 MUHYyTa
ropuimbe (rpadukoH 2). Y CKIafy ca OBUM TPEHJIOM,
3HaYajHO omajiame pesyntara (y pacmony 1:52-3:02
MIHYTa TOAMIIIbE), 3aIIaKa Ce ¥ Y CBMM CTApPOCHUM
rpynama o 50 roguHa (oxo 85% y4ecnuka us Cpbuje)
(rpadmkon 3). Kox maparoHana crapujux of 50 ropu-
Ha, pe3y/ITaTy ce He Mebajy 3HAYajHO.

Ha BbocToHckoM Maparony y nepuogy 1972-2017.
TofyHe, IIPOCeYaH pe3y/aTaT CBUX MYIIKapala ce IIo-
ropuraBao op 3:01:07 y nepuopy 1972-1982. rogune
(n=23777), po 3:48:38 y nmepuony 2002-2012. ropu-
He (n=119343), ogHocHO 3:44:04 y mepuonmy 2012-
2017. ropuue (n=83386) (Knechtle, Di Gangi, Riist,
& Nikolaidis, 2020). Kapma ce mopene nBa mocneqma
20-oropuima nepuosa, pesyaTaTy CBUX MyIIKapala
KOjI Cy 3aBpIINIM MapaToH y bocTony, npoceyno cy
criopuju 3a 20 MuHyTa: y nepuogy 1977-1997, npo-
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cedaH pesynTar je 6mo 3:25:51, a y mepmopmy 1997-
2017. ropuHe, pesynrart je 6mo 3:45:38 (Knechtle, Di
Gangi, Riist, Rosemann, & Nikolaidis, 2018). Vako
CY pe3ynTaTu Mylikapana Ha bocToHckoM MapaToHy
mocta 60/pu of pesynraTta TpKada us Cpbuje Ha ,,bI
MapaToHy" y IpUOIVDKHO CIMYHOM II0CMAaTPaHOM Iie-
pUONY, TPEHJ pe3y/Tara je UCTOBeTaH, onazajyhn, ca
nosehameM 6poja yuecHuka. Pesynrraru mynikapana
U )KeHa Ha BepIMHCKOM MapaTOHy KOHCTQHTHO OIa-
majy y nepuony 1974-2019. rognne, Kako Ha YKYITHOM
Y30pPKY, TaKO M y CBMM CTapOCHUM KaTeropujama oOf
no 10 rogmua (Reusser et al., 2021), mro je cmmaHO
pesynTaTuMa OBOT MCTPa)KMBaIba, y KOMe Ce yoyaBa
TPEeH/]] oNajlamba pesynTara y Kareropujama o 50 ro-
IVHA, Koje uMHe 0KO 85% cBux y4ecHuka. Ha nBa mMa-
parona y IlIBajijapckoj (rpajgckm MaparoH y JlosaHn
U IUVTAaHVHCKN ,,JyHrdpay” MapaToH), 6poj yuecHuka,
MYIIKapana 1 >XeHa, ce mosehaBao y Behunm cra-
pocHuX Kareropuja y nepmopy og 2000-2014. ropm-
He. VIcToBpeMeHO pe3ynTary Cy OMBaM CBe JIOLIVjU
TOKOM TOJI¥HA, Y CBUM KaTeropmjama o 70 roguHa
crapocTu (ceM y Kareropuju 25-30 roguHa Ha Mapa-
ToHY y Jlo3aHu, Iie Huje 6MI0 3HAYAjHNUX IIPOMEHA)
(Knechtle, Rosemann, Zingg, & Riist, 2015). Pe3ynra-
TV CBUX MYIIKapana (n=370369) u xena (n=124045),
Ha Tpkama of 50km mmpoMm cBeTa, KOHCTaHTHO
omajajy y nepmony 1975-2016. rogyune, y3 UCTOBpe-
MeHU Be/uK nopact 6poja ydecHuka (Nikolaidis, &
Knechtle, 2018). Y HaBefeHuM ucCTpakMBamyMa ce
3ala)ka TPeH/l BpJIO CIMYaH TpeHAy Ha ,,bI' mapa-
TOHY" Ja MOC/IebNX JelleHNja IPOCeYHN pe3y/ITaT
II0CTaje 3Ha4YajHO JIOIIMjI, Y3 MICTOBPEMEHN 3HaYajaH
nopact Opoja ydecHuka. bpoj ydecHmka MapaToHa
IIMPOM CBeTa, Y IOC/IeABUM JelleHrjaMa ce moseha-
Ba, YIJIaBHOM Ha padyH 6poja pekpeaTyBalia, MHOTO
BUIIIE HETO KaTeropucanux Tpkava (Lepers, & Stapley,
2016), 11a je TOTMYHO Ja IPOCEYHM Pe3y/ITaTH ONAIAjy,
Kao ILITO II0Ka3yjy pe3yaTaTy CBUX HOCAJALIBUX UC-
TpaXnBama. Bpefan naxxme je noparak ,,bI' maparo-
Ha“ 1a pe3y/ITaTy TaKMu4dapa npexo 50 roguHa ocrajy
pe/aTMBHO CTAOVJIHY Ca TeHIEHLIMOM CTarHauuje.

Tpena npoMeHa pe3yJTara HajoObLUX
TaKMH4Yapa

JIuneapuu Tpenj Mopmen 10 mpBorracupaHux Ma-
paronana us Cpbuje Ha ,,BI' maparony” (rpaduxon 2),
Kao HU JIMHeapHM MOfieNM JoOujeHN Ha MOfy30pLuMa
10 npBonmacupanux MylKapana y CrapOCHIUM IpyIia-
Ma, He IIpela3e HMBO CTAaTUCTUYKe 3HAYajHOCTHU, OfI-
HOCHO pe3y/nTaTy CTarHupajy. Visyserax je kareropuja
50+, rme pesynraru 10 MpBOIUIACUMPAHUX Y NEPUOLY
2007-2019. roauHe, MOKa3yjy 3Ha4ajaH TPeH[| I0007b-
IIaba, 32 OKO 2:10 MyHyTa ropuibe (rpaduKoH 4).

Ha Bocronckom maparony y nepuony 1972-2017.
rofyHe, Ipoce4yaH pesynTrar 10 mpBoIUIacMpaHux
TakMmyapa 6mo je 2:13:30, anu 6e3 jacHO mM3paxke-
HOT TpeHJa INPOME€Ha y aHAIU3MPAHOM IIEPUOLY.
Pesynraru cy ce nonpasspamu of npse fo Tpehe ge-
KaJle TIOCMaTPaHOr ME€PMOAA, a 3aTUM IOTOpIIaBaIn
y HapepnHux 15 ropgmua (Knechtle, Di Gangi, Riist, &
Nikolaidis, 2020). Kop 10 nmpBoriacupaHuX MyIIKa-
pana u >xeHa Ha bepnuHckoM MapaToHy y mepuopy
1974-2019. ropune, Genexxu ce TpeHp mobosplIama
pesynTara, anm Kajla ce IocMmarpa mnocnegmux 20
roguHa (2000-2019.), mpoMeHa rOTOBO ja M HeMa
(Reusser et al., 2021). Moxe ce pehn ga pesynratn 10
Hajbo/pe TIacupanux Tpkaya us Cpo6buje Ha ,,bI' ma-
PaTOHY" CTarHMpajy, CIMYHO Kao ¥ Ha MapaTOHVMA y
bepnuny u bocrony. VMinak nocroje n MapaToHu rfe je
3abere)keH TpeH/| IIOIpaB/baba pe3y/TaTa Hajoobux
TakMmn4apa. Pesynrratm 10 mpBomacupaHMX Ha Tp-
Kama cepuje Bemmkm cerckum maparonu (WMM
- World Marathon Majors, cepuja kojoj cy y aHanm-
3M[paHOM Ilepuofy IpuIlajiaau MapaTouu y JIoHnony,
Bepnuny, Ibyjopky, Bocrony un Yukary), y nepuopy
2005-2014. rouHe, MOKa3yjy TpeHA MobobIIama Of
~1% Ha 7 roiMHa, KaKo KOJ MyLIKapala TaKo U KOf
>keHa (Maffetone, Malcata, Rivera, & Laursen, 2017).
Ha cBum maparonmma y IIBajuapckoj, y nepuopy
2000-2010. ropmHe, 3HAYAjHO Cy MOIPABMIN IIPOCE-
YHe pe3ynTaTe MeTOPUIIA MPBOIUIACHMPAHNX MapaTo-
Hana BaH A¢dpuxe - ca 2:27:00 Ha 2:20:24, Kao u me-
TOpMIIA IPBOIUIACHPAHNX TaKMIIapa 13 Appuke — ca
2:17:00 ma 2:13:12 (Aschmann et al., 2013).

Kapa ce mocmarpajy Hajoo/py TaKMUYapy 1O TaK-
MIUYapCKUM KaTeropujama, pesyaraTu Ha ,bI' mapa-
TOHY" YIJIABHOM CTarHMpajy, aau je 3abene>xkeH 3Ha-
YyajaH TPeH/J| IIoNpaB/batba pesynrara Kop 10 npsor-
JTaCMpaHuX TpKaya y Kareropuju 50+, ITO je CIMYHO
pesynTaTuMa Ha MaparoHy y Ibyjopky. ¥V mepmonmy
1983-1999. ropune, pesynraru 50 nmpBoOIIaCMpaHUX
MyILIKapalja Ha MapaToHy y Ibyjopky, nmajy Heratm-
BaH TpeHJ (CBe JIOWINjU Pe3yATaTH), y CBUM KaTero-
pujaMa no 50 rogyHa CTapoCTH, IOK je y KaTeropuja-
Ma mpeko 50 roguHa cTapocTu 3abenexxeH Harpemak
— pesynraru nocrajy cse 601 (Jokl, Sethi, & Cooper,
2004). Pesyntaru 10 mpBoIUTacMpaHUX MyLIKapalia
y CTapOCHMM KaTeropujaMa, Ha MaparoHy y Ibyjop-
KY, HICY C€ 3Ha4yajHO IpoMeHuIn y nepuopy on 30
rogiHa (1980-2009. roguHe), y Kareropujama o 65
TOJIVHA, a/li Cy ce pe3ynTaTu 10 mpBOIIACUPAHUX Y
KaTeropujaMa Ipexo 65 rojyHa 3Ha4ajHoO IIOIPaBUIIN.
Taxo, y kareropuju 65-70 roguHa cTapoCTH, TPKaIK
y nocnenwoj fexagy (2000-2009.) cy 6umm 6p>xn 3a
oko 15 MyHyTa Hero y pBoj (1980-1989.), a oBa pas-
nMKa je y kareropuju 70-75 ropyHa jou Beha — oxo 17
munyTa (Lepers, & Cattagni, 2012).
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Y nojammemy aHanmse TPeHA MOjeUHIX TPKad-
KX JVICHUIUIVHA, BXHO je uctahu f1a je aHanmm3a aT-
JIETCKUX TPpKa Ha fguctanuaMa of 200 go 1500m, y me-
puony ny>xeMm op, 100 roguna, 1okasaa jja je mporpe-
CMja pesyiTaTa y Io4eTKy Oula Be/luKa, aam Ja je cajia
TOCTUINA TIaTo. [Ja/by Halpeak je orpaHNYeH eHJ0-
TeHVM VI er30TeHMM (aKTopuMa HaType U HYpPTYype,
OJIHOCHO MOXe ce O4eKMBaTH Kpo3 nosehame momy-
Manyje TpKada, epUKACHUjy CeNleKIMjy, HalpegaK y
TeXHOJIOTMjaMa U TpeHaXHUM Metopama (Desgorces
etal, 2012). CmyaH 3aK/by4ak ce MOXKe JOHETH I 3a
pesynTaTe Ha MapaTOHCKOj AuctaHum. Mebyrtum y
HOBUje BpeMe, Yy mepuony 2017-2020. rogune, 060-
PeHU Cy CBU MYIIKM M KEHCKM CBETCKU PeKOpAM Ha
fucTaHIaMa off 5km 10 MapaToHa, a CBU peKOpaepu
Cy HOCM/IM TIaTHKe M3paheHe 10 HOBOj TEXHONOTUjH,
ca IVIOYOM Ofi KapOOHCKMX BJIaKaHa yHyTap hoHa
(carbon fiber plate), xoja mosehasa epukacHocT Tp-
Jama 3a Bulle of 4%, a pe3ynTar Ha IyTUMM CTasaMma
3a Buwre off 2% (Muniz-Pardos, Sutehall, Angeloudis,
Guppy, Bosch, & Pitsiladis, 2021). Ose maTuke, 360r
BIICOKe I[eHe, TPEHYTHO HICY JOCTYIIHE IIMpeM KPYTy
MapaToOHalla, I1a c€ He MO)Ke OYeKMBATH Jia ¥ CKopuje
BpeMe Jobe /10 mobospliama MPOCEYHUX pe3ysiraTa
CBMX TaKMmM4apa, IOf] yTHIjajeM HOBUX IIaTuKa, 6ap
He Ha MapaToHy y beorpany.

3AK/bYYAK

ITpoceuan pesynrar cBuX MaparoHana u3 Cpbuje,
Koju cy mcrpyamu ,bI' mapaton® y mepuopy 2007-
2019. rogunue (n=3554), usnocu 4:23:48 (263,8 mu-
HyTa), a HajBehn Opoj yuyecHUKa Tp4ao je MapaToH y
uHTepBany 4-4:30 catu: 939 maparonana (26,4% cBux
ydecHuka). Haj6orpy mpocedaH pesynraT umajy mapa-
TOHIM y Kareropuju 40+(4:16:06; mok cy Hajcriopujn
Hajmmabu mapatonuy (ncrop 30 ropnHa): 4:33:36.

AHaju3sa TpeH/Ia IMHEeapHOT MOJIe/Ia Ha Y30PKY CBUX
MaparoHana u3 Cp6uje mokasyje ma y HoCMaTpaHOM
nepuony 2007-2019. ropyHe, pesynTatu U3 TOfMHE y
FOAMHY II0CTajy 3HAYajHO JIOUIM)Y, 32 OKO 2:14 MUHYyTa
rofyiImbe. 3HAYajHO ONajjame pesynTara (y pacHoHy
1:52-3:02 MuHyTa roauMiIme), yrBpheHo je y cBUM Ka-
Teropujama 1o 50 roguHa (o0xo 85% maparonara n3 Cp-
6uje), JOK Cy KOJ MaparoHala crapujux of 50 rogyHa
PETaTUBHO CTAOV/IHM Ca TeH/ICHIIM]OM CTarHaIyje.

IIpoceyan pesynrar 10 mpBomacMpaHUX ydec-
Huka n3 Cpbuje, koju cy mncrpyamm ,,bI' maparon®
y nepuopny 2007-2019. rogune, kpehe ce oko 3 cata
(3:00:24). Kana ce mocmarpajy pesynratu 10 mpson-
JIACMPAaHMX TI0 CTAPOCHMM KaTeropujama, Hajopsku
cy MapaTtoHum y Kareropuju 30+ (3:14:12); mox cy
HajCIIOpUju, IPUPONHO, HAjCTAPUjU YIECHULM, OHU Y
kateropuju 60+(4:09:18).
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Tpeny nmuHeapHOr MOJENa NOCTUTHYTUX Pe3y/iTa-
ta 10 mpBomIacupanux MapaToHana u3 Cpbouje, kao
HU JIMHeapHu mMojeny 10 mpBOIUIacMpaHUX MYIIKa-
pana y CTapoCHUM KaTeropujama, He Iperase HIUBO
CTaTUCTMYKE 3HAYAjHOCTH, CEM KOJI je[lHEe KaTeropuje.
Y xateropuju 50+ pesynratu 10 mpBoIacMpaHMX
y nepuopy 2007-2019. ropune, mokasyjy sHadajaH
TpeH/, H060/bIIIaka, 3a OKO 2:10 MIHYTa FOAMIIbE.

lenepannm 3aK/bydak OBOT CEPBEja je ja pe3yaTaTn
maparoHana u3 Cp6uje Ha ,,BI' MmapaTony®, y mepuony
2007-2019. rogune onajajy, a MICTOBPEMEHO C€ PErNC-
Tpyje mopact 6poja ydecHuka. JeTa/bH1ja aHamm3a
IPETXOHOT CIIOPTCKOT CTa)ka ¥ IPOrpaMa IpuipemMa
3a ,,BI' MmapaToH“ 6 ycMepua ca3HajHU IIpoIeC Ka
y4eCHMI[MMA U BYUXOBUM IpedepeHcama 3a Tpuame
MapaTOHa YHYTap IPyIle peKpeaTMBHUX TpKada ca
OTpaHMYEeHUM [MCIO3UIMjaMa 3a JWYHU IpOrpec.
bpoj onux xoju Tpenupajy pemoBHO, y ONTHMAHO]
MepH, Kao ¥ 6poj PerrcTpoBaHMX U KaTeTOPUCAHMX
CIIOPTHCTA — MapaToHaIla, He moBehaBa ce 3HayajHO.
Xpabpyu YnmeHNnIa fla pesyaTaTy MapaTOHala CTa-
pujux ox 50 ropuHa He omajajy, a 10 nmpBomtacupa-
HIMX y Kareropuju 50+ MOCTIDKY cBe 60/be pesynTare,
IITO je y 06a c/ydaja CynmpoTHO ommTeM TpeHpy. Oc-
Taje ja ce Buau aa mu he y 6yayhHocTnt cimuan TpeHp
OuTH 3a6eeXeH U 'y HeKMM JAPYTVM KaTeropyjama.

C 063upoM Ja TONMyIapHOCT TpYarka MapaToHA
HAaCTaB/ba [ja PacTe, OBAKBU PE3YNTATU Cy Of BEIu-
KOI' 3Hayaja 3a TpeHepe KOoju pajie ca MapaTOHLMMa,
Kao U 3a aHa/IMTUYape KOju UCIIUTY)y PasiauKe y pe-
3yATaTMMa Ha BYTUM JMCTaHIIAMa KOJ MYyIIKapana 1
keHa. IIpema pesynTatuma OBOT M CIMYHUX UCTPa-
XIBamba O TPEHJOBMMA Opoja yJecHMKa M pe3ynTaTa
Ha MapaTOHCKMM piorabajuma, kiy6oBu u TpeHepu 6u
Tpebaso fa mpuiarofie mporpaM Bexxbama y CKIamy
Ca YMILEHNI[OM JIa BUIIe CTApUjuX ¥ OMOJIONIKM CIIO-
PUjMX TpKaya ¥ TPKaunulia, y4ecTByje y MapaTOHCKUM
TpKaMa, y ONHOCY Ha paHuje TOfMHe.

Y HapegHUM UCTpaKUBabUMa OM/I0 OU MHTepecaHT-
HO YTBPIWUTY TPEHJIOBE pe3y/TaTa CBUX y4ecHUuKa ,,bl'
MapaToHa': MapaToHaIa 13 MHOCTPAHCTBA, )KeHa Mapa-
TOHAIIA, KA0 ¥ TPEHOBE Ha II0/[yMapaTOHCKOj TPLM Koja
Cce Ofip>KaBa MCTOT JJaHa, Ha MaPAaTOHCKO] CTa3M.
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Abstract

The Belgrade Marathon has been held since 1988 and has the
longest tradition in the Western Balkans region. The trend in
the number of participants in the Belgrade Marathon showed
a significant increase in the 2007-2019 period. In addition to
the global increase in the number of participants, a decreasing
performance trends in marathon races has been noticed. The aim
of this paper was to determine the trends in the performances
of participants from Serbia in the Belgrade Marathon in the
2007-2019 period. The general cognitive assumption was that
with an increase in the number of participants led to a decline
in the average performance in the race. The results on the
official website of the Belgrade Marathon were used as a source
of data for this non-experimental study. All performances of the
marathoners from Serbia (n = 3554) in the period 2007-2019
were analyzed. Linear regression analysis was used to assess the
trend of the performances of all marathoners from Serbia, their
distribution according to age groups by every 10 years, as well
as the performances of the 10 first-ranked athletes in total and
in each of the groups. The linear trend model on the sample of

Resumen

El Marat6n de Belgrado se lleva a cabo desde el afio 1988 y tiene
la tradicion mds larga en la region de los Balcanes Occidentales.
La tendencia en el numero de participantes en el Maraton
de Belgrado muestra un aumento significativo en el periodo
2007-2019. Con el aumento del numero de participantes en el
mundo, se notd la tendencia de resultados decrecientes en las
carreras de maraton. El objetivo de este trabajo es determinar las
tendencias en los resultados de los participantes de Serbia en el
Maratén de Belgrado en el periodo de los afios 2007-2019. La
suposicién cognitiva general es que con el aumento del numero

all marathoners from Serbia has shown that the performance
became significantly worse over the years i.e., by 2:14 minutes per
year. The trend of a significant decline in performance, ranging
from 1:52 to 3:02 minutes per year, has been observed in all age
groups of up to 50 years. The linear trend models obtained on the
subsamples of the 10 first-ranked men in each of the analyzed age
groups did not exceed the level of statistical significance, except in
the group of males aged 50-60, where a significant performance
trends improvement by 2:10 minutes a year was determined.
The performances of competitors from Serbia at the Belgrade
Marathon were declining in the examined period, along with a
simultaneous increase in the number of participants in this event.
It can be assumed that the average performance is declining due
to an increasing number of recreational runners participating in
the marathon, while the number of categorized runners is not
increasing significantly, which in a way reflects conservatism and
unchangeability within athletic long-distance races and marathon
running events.

Key words: RUNNING/ AGE GROUPS / REGRESSION MODELS

de participantes, se nota la tendencia de decrecimiento de los
resultados promedio en la carrera. Los resultados del sitio web
oficial del Maratén de Belgrado se utilizaron como fuente de
datos para este estudio no experimental. Se analizaron todos los
resultados de los maratonianos de Serbia (n = 3554) en el periodo
de los afios 2007-2019. Se utiliz6 el analisis lineal de regresion
para evaluar la tendencia de los resultados de todos los hombres de
Serbia, su distribucién por edad de 10 afios, asi como también 10
primeros lugares en total en cada uno de los grupos. El modelo de
tendencia lineal en la muestra de todos los maratonianos de Serbia
muestra que los resultados empeoran significativamente a lo largo
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de los afios, en 2:14 minutos al afo. La tendencia de disminucion
significativa de los resultados, que van de 1:52 a 3:02 minutos por
afo, se observa en todos los grupos de edad hasta los 50 afios. Los
modelos de tendencia lineal obtenidos a partir de submuestras de
diez hombres que ganaron los primeros lugares en cada uno de
los grupos de edad analizados no superan el nivel de significancia
estadistica, excepto en el grupo de 50-60 anos de edad, donde
existe una tendencia significativa de mejora de los resultados, en
un 2 :10 minutos por afo. Los resultados de los competidores
de Serbia en el Maratén de Belgrado estdan disminuyendo en el

INTRODUCTION

Running is a physical activity in which a person
handles the weight of his or her own body, engaging
large muscles, and requiring strength, power, coordi-
nation and especially good cardiovascular endurance
(Wilkinson, Dunne, Palfty, Sturgeon, & Fox, 2014). It,
as the dominant form of aerobic endurance training,
leads to effects such as: body fat reduction, increased
maximal oxygen consumption, improved running ef-
ficiency, increased respiratory capacity, reduced lev-
els of blood lactate concentration at submaximal in-
tensity, increased mitochondrial and capillary density
and improved enzyme activity (Swank, and Sharpe,
2018). Running is a natural form of movement, its
volume and intensity can be precisely dosed, places
for running are accessible, equipment is not expen-
sive, and the positive effects of running on health are
obvious (Stojiljkovi¢, Miti¢, Mandari¢, and Nesi¢,
2012). Research shows that aging, as a biological pro-
cess, can be significantly slowed down by a number
of lifestyle factors, including training and marathon
running (Leyk et al., 2009).

The first marathon race was held at the first mod-
ern Summer Olympics in Athens in 1896, and the
42.195km distance became official at the London
Olympics in 1908 (Burfoot, 2007; Wilcock, 2008). In
the 1970s and 1980s, along with the growing trend
of health and physical fitness and recreational exer-
cises in general, there was a great expansion of mar-
athon events, which have become increasingly pop-
ular (Valentine, 1982; Maffetone, Malcata, Rivera, &
Laursen, 2017; Knechtle, Di Gangi, Riist, Rosemann,
& Nikolaidis, 2018). Over the past decades, along
with an increase in the number of events, the num-
ber of recreational runners has increased significantly,
which is most clearly seen in the analysis of the num-
ber of participants in half-marathon and marathon
races. The number of participants in marathon races
has been growing continuously since the early 1980s,
and in recent times the number of women and elderly
runners has been growing in particular (Jokl, Sethi,
& Cooper, 2004; Lepers, & Cattagni, 2012; Hunter, &
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periodo observado, con un aumento simultaneo en el nimero de
participantes en este evento. Se puede suponer que los resultados
promedio estan disminuyendo porque el maraton lo corren cada
vez mas atletas recreativos, mientras que el nimero de atletas
corredores categorizados no aumenta significativamente, lo que
de alguna manera refleja el conservadurismo y la invariabilidad
dentro de las disciplinas atléticas de carreras largas y de maratdn.

Palabras clave: CARRERA/ CATEGORIAS DE EDAD /
MODELOS DE REGRESION

Stevens, 2013 ; Burfoot, 2007; Vitti, Nikolaidis, Vil-
liger, Onywera, & Knechtle, 2020; Knechtle, Di Gangi,
Riist, & Nikolaidis, 2020).

The Belgrade Marathon (BG Marathon) has been
held since 1988 and has the longest tradition in the
Western Balkans region. Demographic data of partici-
pants in the “BG Marathon” follow global trends today
with a delay of a decade or two. Primarily it follows the
trends in the number of participants, especially women,
which in the last 13 years has been growing at a rate
higher than the one in the world’s largest marathons,
where a sudden increase in the number of participants
occurred earlier, and there has been a stagnation in re-
cent years. The total number of participants from Ser-
bia who ran the “BG Marathon” in 2007 was 81, and
after that the number of participants was constantly
growing, and in 2019 it amounted to 611 runners. In
the 2007-2009 period, the ratio regarding the number
of women and men from Serbia ranged from 1:15.2;
1:35 and 1:13.9 (approximately 15, 35 and 14 men, re-
spectively, for every woman who ran the marathon).
Ten years later, in the period of 2017-2019, the ratio of
women to men was much more favorable for women:
approximately 1:7; 1:6.6 and 1:6 - for every 6-7 men,
there was one woman who ran the marathon (Stojiljk-
ovi¢, Mati¢, and Papi¢, 2019). The gender ratio in mara-
thon races in the world is generally even more favorable
for women than in the “BG Marathon” In the period
of 2008-2018, the ratio of female and male runners at
the Oslo Marathon was 1:3.9 (Nikolaidis, Cuk, Clem-
ente-Sudrez, Villiger, & Knechtle, 2021), at the Berlin
Marathon in 2018 it was 1:2.3 (Reusser et al., 2021), and
at the Boston Marathon in 2016 it was as much as 1:1.2
(Knechtle, Di Gangi, Riist, & Nikolaidis, 2020).

With an increase in the number of participants,
the world has seen a declining performance trends
achieved in marathon races (Ahmadyar, Riist, Rose-
mann, & Knechtle, 2015; Lehto, 2016; Knechtle, Di
Gangi, Riist, Rosemann, & Nikolaidis, 2018; Vitti,
Nikolaidis, Villiger, Onywera, & Knechtle, 2020; Re-
usser et al., 2021). The decline is more pronounced in
men, so that the difference in performance between
women and men has been decreasing (Knechtle, Di
Gangi, Riist, & Nikolaidis, 2020).
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The performance in a marathon race also depends
on the age of the runner. The best performances are
achieved by marathoners belonging to the age groups
of up to 40 years (Reusser et al., 2021) i.e., up to 50
years of age (Zavorsky, Tomko, & Smoliga, 2017), and
then the performance declines slowly. During the
years of the marathon organization, there has been a
decline in the performances of men and women in all
10 years age groups (Reusser et al., 2021) i.e., in all age
groups of up to 70 years of age (Knechtle, Rosemann,
Zingg, & Riist, 2015).

The aim of this non-experimental study was to
analyze and determine the performance trends of
marathoners from Serbia at the “BG Marathon” in the
2007-2019 period. The general cognitive assumption
was that with an increase in the number of partici-
pants, the average performances in the race decreased
during the calendar years. It was also assumed that
there is no difference in the trend of performance be-
tween participants in different age groups.

METHOD

The results found on the official website of the “BG
Marathon” were used as a source of research data. The
year of the race, gender, age, country the competitor
appeared for, ranking and performance in the race
were selected and analyzed. Data have been mon-
itored since 2007, since when the official records on
the race participants contain data on the country the
participants come from. The performances of mar-
athoners from Serbia were analyzed, a total of 3554
results, who in the period of 2007-2019 finished the
race within the time limit of 6 hours (only in 2007 the
limit was 5 hours). The performances were singled out
separately by age groups of every 10 years, including
the performances of the 10 first-ranked men achieved
in the examined period.

The paper did not analyze the performances of
female marathon runners from Serbia, because al-
though constantly increasing, the number of female
marathoners is still quite small, in the first eight years
of the analyzed period it was below 20, and in the last
5 years the number of women running the “BG mara-
thon” increased from 42 in 2015 to 87 in 2019 (Stojil-
jkovi¢, Mati¢, & Papic, 2019).

Statistical Data Processing

The results were processed using SPSS 21.0 soft-
ware (SPSS Inc, Chicago, IL, USA) and Office Excel
2010 (Microsoft Corporation, Redmond, WA, USA).
Descriptive, comparative and regression statistical
attributes of the sample were singled out. From the

field of descriptive statistics, the basic central and dis-
persion parameters were calculated: arithmetic mean
(AS) and standard deviation (SD). Single modality
factor analysis of variance (Single Factor ANOVA
- Post hoc Tukey HSD), examined the significance
of differences in the average marathon performanc-
es, between five age groups of every 10 years, on the
sample of all marathoners and on the subsample of 10
first-ranked marathoners in each age group. Linear re-
gression analysis was used to assess the performance
trends of all men from Serbia; of men by age groups of
every 10 years, in the groups which included at least
10 men who ran the marathon; 10 first-ranked men
from Serbia in total; 10 first-ranked runners in each of
the age groups including at least 10 men who ran the
marathon (except for 2012, since there are no data on
the age of the runners available for this year). Evalu-
ation of the statistical significance of differences was
determined at the level of p <0.05.

RESULTS

Graph 1 shows the performances of participants
from Serbia who ran the “BG Marathon” in the period
of 2007-2019 (n = 3554). The registered results were
divided into time intervals of 30 minutes each. It can
be seen that in the analyzed period of 13 years, no man
from Serbia ran the “BG Marathon” in less than 2:30
hours (150 minutes). The largest number of examined
participants ran the marathon race in the interval of
4-4:30 hours i.e., 939 marathoners (26.4%), and there
were 22% of runners who were half an hour faster or
slower respectively. A total of 8.7% of marathoners
from Serbia ran the marathon faster than 3:30 hours,
(only 1.7% under 3 hours), and the remaining 20.7%
ran in the interval of 5-6 hours.
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Graph 1. Distribution of participants from Serbia according
to the performances in the “BG marathon” in the analyzed
period

Table 1 shows the performances of participants
from Serbia who ran the “BG Marathon” in the 2007-
2019 period by the year of the event, in total (n =

61
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3554) and by age groups (n = 3368, since there are
no data available on the age of participants for 2012).
The largest number of participants was determined in
the age group 30+ (30-40 years) - 1098 marathoners
(30.9%); slightly smaller number in the -30 group (up
to 30 years) - 1000 marathoners (28.1%); while the
number of marathoners aged over 40 has been con-
stantly and linearly declining. The average age of all

marathoners from Serbia in the period of 2007-2019
was 37.1 £ 11.6 years, and the linear trend model and
the linear regression formula showed that there was
no significant trend of change (p = 0.517), so it can
be concluded that the average age of participants from
Serbia in the “BG Marathon” did not vary in the ex-
amined period.

Table 1. Performance of participants from Serbia in the “BG Marathon” in the 2007-2019 period, in total and by age groups

2007 | 2008 | 2009 [ 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | ALL

n 20 31 45 35 44 73 104 | 134 | 132 | 149 106 127 | 1000

-30 |AS (min)| 246,6 | 260,6 | 2688 | 279,8 | 2589 2727 2778 | 265,7 | 2829 | 2698 | 2884 | 274,3 | 273,6
SD 409 | 40,6 | 43,7 | 43,6 | 36,1 40,1 | 404 | 410 | 36,5 | 388 [ 41,7 | 36,7 | 403

n 21 28 31 46 42 68 &3 110 | 128 180 177 184 | 1098

30+ |AS (min)| 220,0 | 245,7 | 250,6 | 253,9 | 243,0 2623 | 2664 | 244,2 | 277.8 | 256,2 | 2712 | 261,2 | 260,2
SD 457 | 41,1 | 413 | 36,8 | 36,7 40,5 | 403 | 37,1 | 415 [ 403 | 41,6 | 38,0 | 414
n 18 28 27 23 33 43 53 70 81 129 126 141 | 772

40+ |AS (min)| 214,4 | 241,1 | 2394 | 2485 | 241,0 258,7 | 255,8 | 240,5 | 270,0 | 257,6 | 269,9 | 257,8 | 256,1
SD 32,5 | 364 | 41,7 | 375 | 368 30,8 | 356 | 32,0 | 378 | 387 | 423 [ 384 | 394
n 15 14 17 18 22 18 22 33 38 43 47 50 337

50+ [AS (min)| 240,7 | 255,5 | 256,0 | 256,9 | 258,6 257,6 | 259,1 | 245,7 | 2757 | 256,8 | 277,7 | 259,1 | 260,6
SD 22,8 | 249 | 378 | 25,7 | 33,6 478 | 429 | 268 | 37,1 | 37,8 | 459 | 36,8 | 38,0
n 2 4 5 6 8 14 14 18 19 25 24 22 161

60+ [AS (min)| 232,7 | 256,1 | 267,8 | 268,8 | 243,5 2722 | 272,77 | 2612 | 272,7 | 265,7 | 287,5 | 275,1 | 270,2
SD 339 [ 382 | 392 | 419 | 439 404 | 27,7 | 30,2 | 32,1 | 32,5 | 34,7 | 282 | 343

n 76 105 125 128 149 186 | 216 | 276 | 365 | 398 | 526 | 480 | 524 | 3554

ALL |AS (min)| 230,1 | 250,6 | 256,2 | 261,2 | 249,6 | 2652 | 2653 | 2684 | 2524 | 277,5 | 2609 | 276,1 | 263,8 | 263,8
SD 389 [ 38,0 | 42,7 | 392 | 370 | 399 | 394 [ 39,8 | 38,0 | 384 | 392 | 425 | 37,8 | 40,5

Note: n - number of participants; AS - arithmetic mean; SD - standard deviation

Regarding the performance, it can be noticed that
the best results were achieved by participants in the
age group 40+ (40-50 years), and then in the two clos-
est age group (30-40 and 50-60 years of age). It is in-
teresting that the worst performances were achieved
by the youngest marathoners (under 30), by 3 minutes
worse than performance of the oldest ones (over 60
years of age). The average performance of all partici-
pants, in the examined period of 13 years, was 4:23:48
(263.8 minutes), and in terms of calendar years, the
best performance was achieved in 2007 (when there
were the fewest participants) - 3:50: 06. The worst per-
formance was registered in 2016 (4:37:30).

The statistically determined significance of the
differences in the average performances in the “BG
marathon” between different age groups was verified
by analysis of variance, which showed that there are
significant differences between specific age groups
(Table 2). Although the best average performance was
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achieved in the 40+ age group (about 4 minutes better
than the neighbouring two groups), there is no signif-
icant difference between the performances achieved
in these three groups. The worst performances were
achieved by marathoners under the age of 30 and by
those over 60 years of age, and there is also no signif-
icant difference found between these two age groups
(although the older ones had a 3:29 minute better
performance than the younger ones). There are sta-
tistically significant differences between the age group
30- and all other age group except the oldest one, as
well as between the oldest one and the two age groups
with the best performances (30+ and 40+). Based on
the results, it can be concluded that at the “BG Mara-
thon” in the 2007-2019 period, participants aged 30-
60 achieved significantly better performances than
younger and older participants, who did not differ
from each other.
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Table 2. Comparison of the average performances of participants from Serbia by age groups in the “BG marathon” in the

analyzed period

Multiple comparison
Dependent variable: Performance in the marathon (Tukey HSD)
Average .
,ﬁigfng:rg;g;) differ.ergme Standard error P 95% C.onﬁdence 1nterval. .
(min) Lower limit Upper limit

30+ 13,432%%* 1,747 0,0000 8,663 18,201

40+ 17,511%* 1,915 0,0000 12,284 22,738
30 50+ 13,028*%** 2,518 0,0000 6,156 19,899

60+ 3,484 3,394 0,8433 -5,781 12,748

40+ 4,079 1,877 0,1905 -1,046 9,203
30+ 50+ -0,405 2,489 0,9998 -7,198 6,389

60+ -9,949* 3,373 0,0266 -19,155 -0,742
10+ 50+ -4,483 2,610 0,4230 -11,606 2,640

60+ 14,027%* 3,463 0,0005 -23,479 -4,575
50+ 60+ -9,544 3,830 0,0926 -19,996 0,908

Note: n — number of participants; p - statistical significance

* — average difference is significant at the level of 0.05; *** — average difference is significant at the level of 0,001

Table 3 shows the performances of the 10 first-
ranked competitors from Serbia who ran the “BG
Marathon” in the period of 2007-2019, by the year of
the event, in total and by age groups (except in 2012,
as there are no data on the age of participants). In the
age group of 60+ years of age, the number of those
who crossed the finish line has been higher than 10
since 2013 only, so there are no results available for the
previous period. Unlike the average performances of
all competitors by age groups, where the fastest ones
were included in the age group of 40-50 years (Table
1), considering only the 10 first-ranked runners, it can

be noticed that the best scores were achieved by slight-
ly younger marathoners in the age group of 30+ (30-
40 years), and followed by the two closest age groups
(40+ and 30-). The worst results were achieved by the
marathoners included in the two oldest age groups
(50+ and 60+). When observing the average perfor-
mance of the 10 first-ranked runners regardless of
their age groups, the best performance was achieved
in 2007 - 2:44:36, and the worst performance was in
2010 - 3:12:12, while the average performance of the
10 first-ranked runners was almost three hours exact-
ly - 3:00:24 in all years during the examined period.

Table 3. Performance of the 10 first-ranked participants from Serbia in the “BG Marathon” in the 2007-2019 period, in total

and by age groups
2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 tfr;eg:r;)f

5o |ASmin] 2172 2162 2048 ] 2284 2134 2063 | 2019 | 1912 | 2188 | 209,1 | 2071 | 2019 209,7
sp | 377|303 | 322 | 245 | 115 215 | 168 | 198 | 136 | 37 | 138 | 138

w0 |AS i 17862001 2069 [ 2029 [ 1985 200,6 | 2051 | 182,1 | 2034 | 1753 | 1883 | 1886 | 194,2
sp | 210 | 221 | 207 | 136 | 145 206 | 102 | 141 | 84 | 153 | 173 | 99

4or |AS (min)] 18872047 [ 199.5 ] 2189 [ 1997 219,1 | 2063 | 1930 | 2089 | 1932 ] 1910 | 1892] 201,0
sp | 161 | 114 | 132 | 161 | 177 1290 | 141 | 176 | 199 | 99 | 131 | 127

s |ASmin 22842435 [ 231212390 [ 2311 2266 | 2203 | 2147 | 2313 | 2090 | 2190 | 2083 | 225,
sD | 169 | 169 | 156 | 176 | 180 347 | 198 | 134 | 255 | 128 | 182 | 153

o |AS (min) 2524 | 2600 | 2415 | 2489 | 237,0 | 2541 | 2511 | 2493
SD 232|187 | 147 | 119 | 163 | 248 | 206

arr | ASmin] teas [ 1stal 1780 1922 1838 1917 [ 1807 [ 187.6 [ 1684 | 1890 [ 1726 [ 1764 | 1783|1804
sD | 81 [ 149|158 113 ] 77 | 98 | 142 | 110] 93 | 100 | 131 | 66 | 84

Note: AS - arithmetic mean; SD - standard deviation
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The statistical significance of the differences in the
average performances of the 10 first-ranked maratho-
ners, between different age groups, was determined
by analysis of variance, which showed that there are
very significant differences between all age groups, ex-
cept between the two fastest age groups of 30+ and
40+ years of age (Table 4). Based on the results, it can
be concluded that the 10 first-ranked participants in
the “BG Marathon” in the 2007-2019 period, in the

age groups of 30-50 years (who did not differ from
each other), achieved significantly better results than
participants included in other age groups. These two
age groups were followed by the group of the young-
est athletes (up to 30 years of age), then by the group
of older runners (aged 50-60 years) and finally by the
oldest marathoners (over 60 years of age). All the dif-
ferences determined between these groups are statis-
tically significant.

Table 4. Comparison of the average performances of the 10 first-ranked participants from Serbia by age groups in the “BG

Marathon” in the analyzed period

Multiple comparison
Dependent variable: Performance in the marathon (Tukey HSD)
Age groups Average Standard 95% Confidence interval
Top 10 (n=550) difference (min) error p Lower limit Upper limit

30+ 15,500*** 2,614 0,0000 8,346 22,654

40+ 8,692%* 2,614 0,0083 1,538 15,845

-0 50+ -15,533%%* 2,614 0,0000 -22,687 -8,380
60+ -39,557*%* 3,045 0,0000 -47,891 -31,223

40+ -6,808 2,614 0,0709 -13,962 0,345
30+ 50+ -31,033*%** 2,614 0,0000 -38,187 -23,880
60+ -55,057**%* 3,045 0,0000 -63,391 -46,723
40+ 50+ -24,225%%* 2,614 0,0000 -31,379 -17,071
60+ -48,249*+* 3,045 0,0000 -56,583 -39,915
50+ 60+ -24,024*** 3,045 0,0000 -32,358 -15,690

Note: n - number of participants; p - statistical significance

** — average difference is significant at the level of 0.01; *** — average difference is significant at the level of 0.001

Graph 2 shows the performances by years, linear
trend models and linear regression formulas of the re-
sults of all participants from Serbia and of the perfor-
mances of the 10 first-ranked marathoners from Serbia,
in the period of 2007-2019. In the examined period,
there was a significant trend of the race time increasing
by about 2:14 minutes per year (p = 0.008), determined
on the total sample, which means that the performanc-
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es are getting worse. There was no statistically signifi-
cant trend of change in the performances determined
on the sample of the 10 first-ranked marathoners from
Serbia, therefore, it can be said that the performance
of the best marathoners from Serbia is stagnating. Of
course, it is only about the running time, whereby the
variable time parameters on the constant course of the
“BG Marathon” were not analyzed.
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Graph 2. Performance trends of all and top 10 participants from Serbia in the “BG marathon” in the analyzed period

Graph 3 shows the linear trend models and linear regression formulas of the sample results in which there was
a significant trend of change in performances determined in the 2007-2019 period. In the examined period, in the
three age groups under 50, which together made up about 85% of all marathoners from Serbia, there was a signif-
icant trend of increasing the race time, which is in line with the general trend. The increase in the course running
time ranged from 1:52 minutes per year in the group of under 30 (p = 0.02), over 2:40 minutes in the group of 30-
40 (p = 0.01), to 3:02 minutes per year in the group of 40-50 years of age (p = 0.002). In the two age groups over
the age of 50, there was no statistically significant trend of change in the performances, so it can be said that the
performance of older marathoners has not changed statistically significantly.
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Graph 3. Performance trends of participants from Serbia in the age groups of up to 50 years at the “BG marathon” in the
analyzed period

Graph 4 shows the performances by years, linear trend model and linear regression formula of the perfor-
mances of the 10 first-ranked marathoners from Serbia in the group of 50-60 years of age, in which there is a
significant trend of positive change in the performances in the 2007-2019 period. In the examined period, there
was a significant trend of the race time decreasing by about 2:10 minutes per year (p = 0.002) determined in this
group, which is contrary to the general trend. In all other age groups, there was no statistically significant trend of
change in the performance found in the top 10 marathoners, so it can be said that the results are relatively stable
with a tendency to stagnate.
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Graph 4. Performance trends of the top 10 participants from Serbia in the group of 50-60 years at the “BG Marathon” in the

analyzed period

DISCUSSION

Performance of all competitors

The largest number of participants from Serbia in
the “BG Marathon,” in the 2007-2019 period, was in-
cluded in the age group of 30-40 years (n = 1098), a
slightly smaller number were in the group of up to 30
years (n = 1000), while the number of participants in
the age groups of over 40 years of age was significantly
smaller and declining linearly (Table 1).

The average age of marathoners from Serbia in the
examined period was 37.1 £ 11.6 years. The average
age of all men from Switzerland who ran the mara-
thon in all races in Switzerland, in the period of 1999-
2014 (n = 35084), was 41.8 + 10.5 years, and the age
of women (n = 8376) was almost identical: 41.9 + 10.7
years (Knechtle, Nikolaidis, Onywera, Zingg, Rose-
mann , & Riist, 2016). The average age of all men who
ran the marathon in New York in the 1970-2017 peri-
od (n = 825186) was 41.7 + 9.2 years, while women (n
= 349145) were slightly younger: 39.7 + 8.7 years (Vit-
ti, Nikolaidis, Villiger, Onywera, & Knechtle, 2020).
It can be concluded that the “BG marathon” partic-
ipants were, on average, five years younger than the
participants in the marathons in Switzerland and New
York. This is understandable considering an increase
recorded in the number of participants from Serbia in
the “BG marathon” in all age groups, with a greater
growth dynamics demonstrated in the group of 30-40
years, and a slower one in the age group of 50-60 years.
In this group, a relative decline in the number of par-
ticipants was registered in relation to the total num-
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ber of participants in the “BG Marathon” (Stojiljkovic,
Mati¢, and Papi¢, 2019).

The average course running time - the performance
of all participants from Serbia, who ran the “BG Mar-
athon” in the period of 2007-2019 was 4:23:48 (Table
1), and accordingly, the largest number of participants
(26.4%) ran the course in the interval of 4-4:30 hours
(Graph 1). Although it is difficult to compare the re-
sults achieved in different marathon races due to nu-
merous exogenous factors (race date, climate condi-
tions, latitude, altitude, course configuration, number
and quality of participants, etc.), however, for a more
thorough understanding of the “BG marathon” trend
we have listed the results of several major world mara-
thons. The average performance of all men who com-
pleted the Boston Marathon, in the 1997-2017 period
(n = 242636), was 3:45:38 (Knechtle, Di Gangi, Riist,
Rosemann, & Nikolaidis, 2018). In the same mara-
thon, the average performance of all men was 3:48:38
in the 2002-2012 period (n = 119343), or 3:44:04 in the
period of 2012-2017 (n = 83386) (Knechtle, Di Gangi,
Riist, & Nikolaidis, 2020). The average performance of
all men who completed the marathon in New York,
in the 1970-2017 period (n = 825186), was 4:15:31,
but it has a growing trend, therefore, the average per-
formance in the 2000-2017 period was about 4 hours
and 23 minutes (Vitti, Nikolaidis, Villiger, Onywera, &
Knechtle, 2020). It can be concluded that the average
performance of participants from Serbia in the “BG
Marathon” was almost identical to the average perfor-
mance of marathoners in New York, while it was by
35-40 minutes worse than the performance of partici-
pants in Boston, in a similar calendar period.
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When observing performances of the best competi-
tors, the average performance of the 10 first-ranked men
from Serbia in the “BG Marathon,” in the 2007-2019 pe-
riod, was almost three hours exactly - 3:00:24 (Table 3). In
the period of 1972-2017, the average performance of the
10 first-ranked men in the Boston Marathon was by far
better - 2:13:30 (Knechtle, Di Gangi, Riist, & Nikolaidis,
2020), which can be explained by the fact that the Bos-
ton Marathon has a far longer tradition, greater cash
prizes and a greater number of top world competitors.
The difference in the achieved performances was also in-
fluenced by the configuration of the marathon course in
Belgrade, which is more demanding, with a larger num-
ber of elevations. It is known that performances achieved
in the Boston Marathon cannot be recognized as world
records since the course does not meet two standards of
the International Association of Athletics Federations
(IAAF): 1) it is one-direction course, so the wind might
blow in the competitors’ back all the time (according to
the rules, the start and finish points must be further apart
than 50% of the race distance, measured along a theo-
retical straight line between them i.e., 21.1 km); 2) ele-
vation drop between the finish and the start is not valid
(maximum drop in elevation must not exceed 1m above
sea level per 1 kilometer of the course i.e., 42m elevation
drop between the start and the finish), thus, slopes pre-
vail in the Boston marathon course (Maffetone, Malcata,
Rivera, & Laursen, 2017).

Characteristics of the “BG marathon”
by age groups

Viewed by age groups, the best average perfor-
mance in the BG marathon in the 2007-2019 period
was achieved by runners in the age group of 40-50
years (4:16:06). The performances achieved in the two
neighboring age groups analyzed (30-40 and 50-60
years) were not significantly worse either. The par-
ticipants in the age groups of 60+ and 30-, who did
not differ from each other in terms of results (Tables 1
and 2), were significantly slower. When examining the
10 first-ranked runners by age groups, the marathon
runners aged 30-50 achieved significantly better re-
sults. The performances achieved by these two groups
did not differ statistically, although those included in
the 30+ group (average performance 3:14:12) were
almost 7 minutes faster than the participants in the
group of 40+. According to the performance dynam-
ics, they were followed by the group of 30-, then 50+
and finally 60+ (Tables 3 and 4).

In regard to the comparative approach to the cogni-
tive problem in this study, it is important to point out the
conclusions of the Berlin Marathon survey. Examining
all competitors by age groups, as well as the five first-
ranked runners by age groups, the best performances

were achieved by men and women in the age groups of
up to 40, and then the performances decreased slightly
(Reusser et al., 2021). In addition to Berlin, when observ-
ing the average performances of all marathoners by age
groups, at the marathons in New York, Boston and Chi-
cago, in the period of 2001-2016, no statistically signifi-
cant differences were found in men in the groups of up
to 50 years of age, while the performances decreased after
the age of 50 (Zavorsky, Tomko, & Smoliga, 2017). In the
sample of all men who completed 50km-distance races
around the world in the 1975-2016 period (n = 370369),
the best performances were achieved by men in the
group of 30-35 years of age, but in the sample of 10 first-
ranked runners by age groups, the best performances
were determined in the group of 35-40 years (Nikolaidis,
& Knechtle, 2018). The results of the mentioned studies
are similar to the findings of this study, which deter-
mined that the best performances were achieved by the
competitors who were slightly older (aged 40-50) while
the participants aged 30-40 (or 30-50 in a wider range),
demonstrated superior performance among the 10 first-
ranked athletes. It can be expected that the trend of in-
creasing the number of participants, especially in the 30+
age group, will lead to a shift of the best performances
towards younger age groups at the “BG marathon”.

General trend of change in the performance

On the sample of all participants from Serbia, the
linear trend model has shown that, in the examined pe-
riod of 2007-2019, the performances were getting worse
from year to year, with a deteriorating trend of about
2:14 minutes per year (Graph 2). In line with this trend,
a significant decline in the performances (in the range
of 1:52-3:02 minutes per year) has been observed in all
age groups of up to 50 years (about 85% of participants
from Serbia) (Graph 3). In marathoners over the age of
50, the performances did not change significantly.

In the 1972-2017 period, the average performance
achieved by all men at the Boston Marathon decreased
from 3:01:07 in the 1972-1982 period (n = 23777) to
3:48:38 in the 2002-2012 period (n = 119343) i.e.,
3:44:04 in the period of 2012-2017 (n = 83386) (Kne-
chtle, Di Gangi, Riist, & Nikolaidis, 2020). When com-
paring the last two 20-year periods, the performances
of all men who completed the Boston Marathon were
20 minutes slower on average: in the 1977-1997 peri-
od the average performance was 3:25:51, and in the
period of 1997-2017 the performance was 3:45:38
(Knechtle, Di Gangi, Riist, Rosemann, & Nikolaid-
is, 2018). Although the performances achieved by
men in the Boston Marathon were much better than
the performances of runners from Serbia in the “BG
Marathon” in a similar period examined, the trend
of performance was identical, declining, with an in-

67



Stanimir Stojiljkovi¢, et al. Analysis and performance trends...,

PHYSICAL CULTURE 2022; 76 (1): 59-70

crease in the number of participants. The performances
of men and women in the Berlin Marathon were con-
stantly declining in the 1974-2019 period, both in the
total sample and in all age groups (Reusser et al., 2021),
which is similar to the results of this study, which shows
a declining performance trends in the age groups of
up to 50 years, which comprised about 85% of all par-
ticipants. In two marathons in Switzerland (Lausanne
City Marathon and Jungfrau Mountain Marathon), the
number of participants, males and females, increased
in most age groups in the period between 2000 and
2014. At the same time, the perfromances were getting
worse over the years, in all groups of up to 70 years of
age (except in the category of 25-30 years at the Laus-
anne Marathon, where there were no significant chang-
es) (Knechtle, Rosemann, Zingg, & Riist, 2015). The
performances of all men (n = 370369) and women (n
= 124045), in 50km-distance races around the world,
were constantly declining in the 1975-2016 period,
with a simultaneous large increase in the number of
participants (Nikolaidis, & Knechtle, 2018). The men-
tioned studies have shown a trend very similar to the
trend determined at the “BG marathon” i.e., the aver-
age performance has become significantly worse over
the last decades, along with a significant increase in the
number of participants. In recent decades, the number
of participants in marathons around the world has been
increasing, mainly due to the number of recreational
runners, which is much higher than the number of cat-
egorized runners (Lepers, & Stapley, 2016), thus, logi-
cally, the average performances are declining, as shown
by all previous research. It is noteworthy that the “BG
marathon” shows that the performances of competitors
over 50 years of age have remained relatively stable with
a tendency to stagnate.

Trend of changes in the best competitors’
performances

The linear trend model of the 10 first-ranked mara-
thoners from Serbia in the “BG marathon” (Graph 2),
as well as the linear models obtained on the subsam-
ples of the 10 first-ranked male runners in age groups,
did not exceed the level of statistical significance i.e.,
the performances stagnated. The exception is the 50+
age group, where the performances of the 10 first-
ranked runners, in the 2007-2019 period, showed a
significant trend of improvement by about 2:10 min-
utes per year (Graph 4).

In the 1972-2017 period, the average performance
of the 10 first-ranked competitors at the Boston Mara-
thon was 2:13:30, but without a clear trend of changes in
the analyzed period. The performances improved from
the first to the third decade of the examined period, and
then they were getting worse over the following 15 years
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(Knechtle, Di Gangi, Riist, & Nikolaidis, 2020). In the pe-
riod of 1974-2019, there was a trend of performance im-
provement determined among the 10 first-ranked male
and female runners in the Berlin Marathon, however,
examining the period of the last 20 years (2000-2019),
almost no changes have been determined (Reusser et
al,, 2021). It can be said that the performances of the 10
best-ranked runners from Serbia at the “BG marathon”
have been stagnating, which is similar to the marathons
in Berlin and Boston. However, there are also marathons
where a trend of improving the best competitors perfor-
mances has been noticed. In the 2005-2014 period, the
performances of the 10 first-ranked runners achieved
in the races of the WMM - World Marathon Majors, a
series which, in the analyzed period, included the mara-
thons in London, Berlin, New York, Boston and Chicago,
showed a trend of improvement of ~ 1% over 7 years,
as found both in men and women (Maffetone, Malcata,
Rivera, & Laursen, 2017). In the 2000-2010 period, at all
marathons in Switzerland, the five first-ranked maratho-
ners outside Africa significantly improved their average
performances - from 2:27:00 to 2:20:24, as well as the five
top-ranked competitors from Africa - from 2:17:00 to
2:13:12 (Aschmann et al ., 2013).

When examining the best competitors by competi-
tion age groups, the performances achieved in the “BG
marathon” have mostly stagnated, but there has been
a significant trend of performance improvement de-
termined in the 10 first-ranked runners in the 50+ age
group, which is similar to the performances achieved in
the New York marathon. In the period of 1983-1999,
the performances of the 50 first-ranked male runners
in the New York marathon showed a negative trend
(performances getting worse) in all groups of up to 50
years of age, while in the groups of over 50 years of age
an advance was recorded - performances were getting
better (Jokl, Sethi, & Cooper, 2004). The performanc-
es of the 10 first-ranked men in the age groups at the
New York Marathon did not change significantly in the
under-65 groups during the period of 30 years (1980-
2009), but the performances of the 10 first-ranked men
in the over-65 groups improved significantly. Thus, in
the last decade (2000-2009), runners in the group of 65-
70 years of age were faster by about 15 minutes than in
the first decade examined (1980-1989), and this differ-
ence was even greater - about 17 minutes, in the group
of 70-75 years of age (Lepers, & Cattagni, 2012).

In order to clarify the analysis of the trends of some
running events, it is important to point out that the
analysis of athletic races at the distances ranging from
200m to 1500m, in a period longer than 100 years,
showed that the progression in performances was in-
itially great, but has now reached a plateau. Further
progress is limited by endogenous and exogenous
factors of nature and nurture i.e., it can be expected
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through an increase in the population of runners,
more efficient selection, advances in technologies and
training methods (Desgorces et al., 2012). A similar
conclusion can be reached in respect to the perfor-
mances achieved in the marathon distance running.
However, in recent times, in the 2017-2020 period, all
men’s and women’s world records were broken at the
distances ranging from 5km to the marathon, and all
record holders were equipped with footwear made by
new technology, with a carbon fiber plate inside the
soles, which increases running efficiency by more
than 4% and long-distance running performance by
more than 2% (Muniz-Pardos, Sutehall, Angeloudis,
Guppy, Bosch, & Pitsiladis, 2021). Due to the high
prices, these running shoes are currently not availa-
ble to a wider group of marathoners, thus, it cannot
be expected that the average performances of all com-
petitors will improve in the near future, under the in-
fluence of new marathon running shoes, at least not
those achieved in the marathon in Belgrade.

CONCLUSION

The average performance of all marathoners from
Serbia who ran the “BG marathon” in the 2007-2019
period (n = 3554) was 4:23:48 (263.8 minutes), and
the largest number of participants ran the marathon in
the interval of 4-4:30 hours: 939 marathoners (26.4%
of all participants). The best average performance was
achieved by marathon runners in the 40+ age group
(4:16:06); while the youngest marathon runners (un-
der the age of 30) were the slowest: 4:33:36.

The analysis of the linear model trend on the sam-
ple of all marathoners from Serbia has shown that, in
the examined period of 2007-2019, the performanc-
es were getting significantly worse from year to year
i.e., by about 2:14 minutes per year. A significant de-
cline in performance (in the range of 1:52-3:02 min-
utes per year) was found in all age groups of up to 50
years (about 85% of marathoners from Serbia), while
in marathoners aged over 50, the performances were
relatively stable with a tendency to stagnation.

The average performance of the 10 first-ranked
participants from Serbia, who ran the “BG marathon”
in the 2007-2019 period was around 3 hours (3:00:24).
When considering the performances of the 10 first-
ranked runners by age groups, marathoners in the 30+
category were the fastest ones (3:14:12); whereas, nat-
urally, the oldest participants included in the 60+ age
group were the slowest (4:09:18).

Thelinear model trend of the performances achieved
by the 10 first-ranked marathoners from Serbia, as well
as the linear models of the 10 first-ranked male runners
in the age groups, did not exceed the level of statistical

significance, except for one group. In the 50+ group,
the performances of the 10 first-ranked runners in the
2007-2019 period have shown a significant trend of im-
provement, by about 2:10 minutes per year.

The general conclusion of this survey is that the
performances of marathoners from Serbia in the “BG
marathon” were declining in the period of 2007-2019,
with an increase in the number of participants regis-
tered at the same time. A more detailed analysis of pre-
vious sports experience and preparation programs for
the “BG marathon” would direct the cognitive process
towards participants and their preferences for running
marathons within a group of recreational runners with
limited dispositions for their personal progress. The
number of those who train regularly, to the optimal ex-
tent, as well as the number of registered and categorized
athletes - marathoners, is not increasing significantly.
It is encouraging that performances of marathon run-
ners aged over 50 are not declining, and 10 first-ranked
athletes in the 50+ group are achieving better results,
which is contrary to the general trend in both cases. It
remains to be seen whether a similar trend will be no-
ticed in some other groups in the future as well.

As the popularity of marathon running continues
to grow, such results are of great importance to coach-
es working with marathoners, as well as to analysts
examining differences in long-distance performanc-
es in men and women. According to the findings of
this and similar studies on trends in the number of
participants and performances achieved in marathon
events, clubs and coaches should adjust their training
programs in accordance with the fact that there are
more male and female runners participating in mar-
athon races who are older, and biologically slower, in
comparison to previous years.

It would be interesting that future studies deter-
mine the trends in performances of all participants
in the “BG marathon” including marathoners from
abroad or female marathoners, as well as trends in the
half marathon race held on the marathon course on
the same day.
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