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30IPABCTBEHA M TPEHAJKHO-TAKMIMYAPCKA
KATETOPM3AITVJA TAKCOHA TIOTATIAFbA TEJIA U1
IUIUBAIbA Y XJIATTHOJ BOIU

Ceb6acrujan Xurn', Anekcaugpa O6pagosuh’

dakynrer criopTa 1 GUMYKOT BaCNUTamwba, YHUBep3utet y beorpany, Cpbuja
MenuunHcku daxynret, YHusepsutet y Kparyjesny, crynent JAC, Cp6uja

Caxkerak

IToTamame ¥ IUIMBake y XJIaJHOj BOAU IO je eBONyLVje YOBEKa, aly M eIeMEHT VI TEeKOBMHA FErOBOT KY/ITYPOJIOLIKOT 11 BEPCKOT
Hacneha. OHO je cacTaBHM [leo XXMBOTHe IIpaKce Koja II0CTaje CBe MOIy/IapHja yClel Ipero3HaBama 6eHedura xoje 06e3behyje, kako y
MeTOJVILIM TPEHMHTA CIIOPTOBA Ha KOIIHY, Y BOAM 1 Ha BOJY, TAKO 1 Y MOIVIENly TIO3UTUBHUX eeKaTa Ha YKYITHO YOBEKOBO 3IPaBCTBEHO
crame. VgeHTnnKaIjom, HOTOM U aHamM30M 128 yiaHaka M3 4eTupyu HaydHe Oase, yTBpheHo je Buie 06/1acTy ca3Hama MOBE3AHUX
ca edekTrMa cTpeca, X/IaJHOM BOJOM M IUIMBAIbeM, OFJHOCHO Ca OArOBOPMMA OPTaHCKMX CMCTeMa M IMXOBUM KOaJalTallijaMma.
VrBpbeHo je ma cy eMnmpujcke unmeHNLe, TeOPUjCKe FeHepa3aliyje, Kao 1 MOJe/ TIpaKce yCIocTaB/beHy oko Beher 6poja unmeHna
VHTEePAVCUUIUIMHAPHOT U MYITUANCHUIUVIMHAPHOT KapaKTepa casHama (kIacuukaiyja). Y HapegHOM KOpaky, M3BpIIEHA je HbUXOBa
CHUcCTeMaTy3alyja y CasHajHe OKBMpe — TAaKCOHeE, Kao aKcyoMe Oorare YMieHMI}aMa eMIMPUjCKOT U TEOPUjCKOT MCKYCTBA. TaKCOHM Cy
JIMEHOBaHI Ha OCHOBY ca3HajHOT 6uha Koje y ,ibMiMa ipeMa’, 1 To: a) pecrmpariyja i LUpKynauja; 6) mH(IaMaTOpPHY TOK; B) MIMYHOJIOIIKY
OZITOBOP; T) CTpPeC ¥ aHKCMO3HOCT; [I) CTapeibe; b)) TpeHakHe M TaKMUYapcKe CIOCOOHOCTH; ) MpodIIakca; X) pexabuinrannja; 3)
MEeTOJOJIOIIKY M3a30BM; 1) BEPCKM 00MYajy; j) )KMBOTHE HaBMKe. VneHTH(UKOBambEM, KaTeropusalnjoM U CUCTeMATU3ALNjOM UHTep U
MYITUVICHIAIUIMHAPHNX YMbEHNIIA, CAYMIbeH je CasHajHM KOHCTPYKT 3a Jjaj/be M3ydaBarbe Y Hay4yHe adupMalje, IOACTUIabe IpaKce
CIIOPTA, OIIOPABKa, yCMepaBatbe XMBOTHIX HaBJKa, Ka0 1 TeOpHja Koje ce OIHOCe Ha 3[[paBo CTaperbe M )XKMBOTHM BeK. He Matbe BakHe Cy
YMbeHMIIe TIPAaKce MOTanama 1 IIMBaba Y X/IaJHOj BOAM 33 )KMBOTHE HaBUKe, 1 Kao Jiefla BepCKUX 0614aja.

Kmyune peun: VIMEP3UJA / TIPOOUITAKCA / 3HPABO CTAPEILE / AHAJTIM3A CMUCITIA

EBOJIYTVIBHA MUHTYULIUJA,
APVIPMVICAHA JXMUBOTHA
ITPAKCA CIIOPTA

jaBHO 3[]paBJbe IIOCTAje jefaH Off KIbYIHUX (OpMaTUB-
HIIX e/leMeHaTa pa3Boja 1 QpyHKIMOHNCaba JPYIITBA.

Ca pasBojeM /byCKe CBECTH, UCKYCTBa, yuema U
CIIOCOOHOCTY 3aK/by4MBama, Y YOBEKOBOj MOTpPasn

HereCTaHO CTpEM/bEIHE Ka 3[IpaB/by, Kao 1 6pI/IFa 3a 3[paB/bEM, HpBO6I/ITHO AOMMHAHTaH MOTUB IIpe€-

0 IO3HAaTMM ¥ OpPOjHMM jaBHO-3[PaBCTBEHUM IIPO-
6rmeMyMa, OMICKO Cy ITOBe3aHN Ca TEHAEHLUjOM Ka
Ily>’KeM, JIelllIeM ¥ CafipyKaHujeM >XUBOTY. 3fipaBibe,
JlaKJie, HUje caMo JIM4Ha, Beh u gpyuirBena ofrosop-
HocT (Solberg, 2014), jep ytuiaj Ha 3apaB/be IOje-
OVMHIIA y BEIMKOj MEPU MIMAjy M IIMpPe APYIITBEHE U
eKOHOMCKe CTpyKType. Ipyrum peumma, oHo je de
facto gpyurrBenu 1w, 6ynyhu fa sgpasa nomnynanuja
JIOIPYHOCK OFP>KMBOM COLIMO-eKOHOMCKOM Pas3Bojy,
nocrentyjyhu IpogyKTUBHOCT U 6/1aroctarme yHyTap
3ajemHMLe. 360T TOTa, a7y M OPOjHMX APYTUX passiora,

KIBJ/baBatba 3aMEIbeH je MOTMBOM 3a IOCTHM3arbeM
KBa/IMTeTHMjer XMBoTa. Mehytum, y caBpemenom
OPYIITBY, IIOMEHYTO IIOCTaje CBE€ KOMIUIEKCHUjU U
cnojeBUTHjU (PeHOMEH, KOjy YK/bydyje KONEKTUBHO
TEJIECHO, IYXOBHO, COLMjaTHO ¥ MEHTA/IHO 3[PaBibe.
Vmajyhu y Bupy mpeTxofHO HaBefIeHO, jacHO je na
PasHOBPCHUM TIPOOWIAKTMYKMM ¥ TepamnujCcKuM
TeloBambMMa YOBEK HENMPEKMIHO HACTOju Ja IIo-
6o/bIIa KBa/lUTET COICTBEHOT J>KMBOTA, IIPORYKI
30paBCTBEHM ¥ >XMBOTHM BeK. OBUM Hamopu cajp-
JKaHU Cy y KOHIENTY ,3ApaBor cTapema’. Hayune
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obmacTn Koje ce 6aBe 3[paBUM CTapemeM, carlacHe
Cy J1a je jemaH of ¢pakTopa 37paB/ba U JYTOBEYHOCTU
¢usnuka akTMBHOCT (Mehy KkojuMa je m mimBame),
KOjOM Cé Ha jefHOCTaBaH ¥ INPUCTYNAa4aH HAYMH
MOXKe YTUIIATM Ha MOOOJbIIame 3[[PaBCTBEHOT CTa-
Tyca. PusuyKa aKTMBHOCT M 37ipaB/be IOjelMHIa,
y cknafy ca jamanckoM ¢unosodujom ikigai-a, joBo-
nu o 6eHeduTa, KaKO Ha MH/VIBMIyaTHOM, TaKO ¥ Ha
APYLITBEHOM HUBOY.

3axBasbyjyhu ApylITBeHOj, 0Opa3oBHOj ¥ IIpar-
MaTM4YHO] BPENHOCTM KOjy IOCefyje, IpOMUILbabe
0 NIMBamky, Ka0 IIMPEM KOHCTPYKTY, TOfMHAMa Ce
ycaBplIaBajo M YMHM C€, Off YTUM/IMTAPHOT M CaHU-
TApHOI, 3HAYajHO IOMEPU/IO Ka MPOPUIAKTIIKOM,
TepaNMjCKOM, OUAAKTUYKOM, PEIUTMjCKOM, alu MU
CIIOPTCKO-peKpeaTuBHOM  mpoctopy.  IlogeTkom
20. Bexka cBe BuIlle IaXme A00Mjajy PopmaTuBHE
U 3[IpaBCTBEHE BpeJHOCTU. [IpyruM pedymma, MaKo
uMep3nja U IUIMBambe y XIaJHOj BOAM (XJIafHMjOj
or 150C, Suomen Latu Outdoor Association, 2022)
HIICY HOBMja Ipakca, Beh cBOjeBpcHa penmrujcka u
Ky/ITypOJIONIKa TEKOBMHA, y IIOCHENIbe BpeMe IIO-
CTajy jemaH of npuMeheHUjux r106aMHNUX TPEH/IOBA
y CBeTy pekpealuje M CIIOPTa, OGHOCHO y ¢uTHeC
(enr. fitness) u BenHec uHAycTpuju (eHr. wellness). C
TVUM Y Be3H, jaCHO je youwbMBa I1obanHa eKCIaHsuja y
HIOITIEAY Pa3sBoja METOMA IIOBE3AHUX CA MMEP3NjOM —
HoTanamweM, 00OpPaBKOM I IIMBAKBEM Y X/TaIHOj BOJY,
CXOZ{HO 4eMy upaeHTHdUKaIyja, aHa/m3a 1 KIacudu-
Kanuja 6eHe(uTa, pU3MKa U NMPELHOCTU ITIOMEHYTUX
AaKTUBHOCTM, KOHCEKYTMBHO IIOCTajy KOTHUTMBHIU
npouecu oy 3Hadaja! Vimajyhm y Buny na umepsnuja u
II/IMBarbe y XJIa[JHOj BOJY M3a3MBajy pasnuunTe aKyT-
He ¥ XpOHMYHe edeKTe, y 3aBUCHOCTU Of Ha4MHa,
Y4ecTaJloCT! U Tpajama caMe eKCIosuIuje, Takobe
ce youaBa 1 morpeba 3a IpelM3HUM yTBphuBameM
TaKCOHA (YC/IIOBHO Ipylle Teopuja) U HBUXOBOM aJo-
KalljOM y jaCHO [leTEpMUHMCAHE JIOTMYKO-Ca3HajHe
Kareropuje. YrBphusamem, Kracudukarmjom u xuje-
papxmjom TakcoHa omoryhmhe ce ¢yHmameHTanHO
HayYHO M NIPAKTUYHO pa3yMeBame IPeIMETa OBOT
pajia — MMep3uje U IINBamba y XJIaIHOj BOJM, U HEro-
BO OO/IMKOBIb€ Ka0 XMBOTHE ¥ CIIOPTCKe Teopuje Koja
Ce u3ydJaBa U, CXOIHO P€3yNATaTMMa HAayYHMUX dMibe-
HuIa 1 adpupManuje IpUHINIA Jo6pe mpakce, MUpu
Y jaCHOM Hay9HOM KOHTEKCTY.

IVNIMBAIBE Y XITATHOJ BOMN:
3JPABCTBEHO-KOPMCHA ITPAKCA,
MN3A30B WIN TPEH]?

[TnuBame y XIagHOj BOAM YBOAM (U3MONOUIKN
MHTaKTHE OpTraHM3Me Y CTaibe BUILECTPaHOI CTpeca,
noppasyMeBajyhu usnarame Tesra HeyoO6u4ajeHO HuC-

22

KM TeMIlepaTypaMa Bofie. YIIPKOC TOj UMIbeHMUIH,
KOJl IIOjejuHala HOOpOr OmiTer 3APaBCTBEHOr CTa-
Tyca, mpumeheHo je fa moMeHyTa aKTUBHOCT (YKOMM-
KO je IpaBWIHO NIPOTpaMUpaHa, JO3VpaHa 1 KOHTH-
HYMPAHO pea30BaHa) MOXe pe3yIToBaTy OpojHIM
30paBCTBEHUM OeHeduTMMa 3a 4YNTAaB OpraHM3aM
(Manolis A, Manolis S. et al., 2019). Ca apyre cTpa-
He, HeaJleKBaTHO CIIPOBEJCHO IOTallambe Y IIMBalbe
y XJIa]HOj BOAM, Koje Haj4errhe rmopgpasyMmeBa HeKOH-
TPOJICaHy eKCHO3MUIINjy, ca COO0M HOCU U PUSMK Of
JIeTaTHOT WMCXOfja, YC/Iefi TIOYeTHOI HEeyPOTeHOT Off-
roBOpa Ha IIOK KOjy M3Pa3UTO HUCKA TeMIlepaTypa
BOJIe MOXKEe 13a3BaTy HA YNTAaB HU3 OPTaHCKUX CUC-
TeMa, OJHOCHO, YC/Ief] eKCIIeCMBHOT CMamema eHep-
reTcKe IMPOAYKIUje MOXe HOBEeCTH JIO IPOrpecuBHe
xunorepmuje (Knechtle, Waskiewicz et al,, 2020).
Xunotepmujy je Moryhe youmTy m mpu pemaTMBHO
BUICOKUM TeMpeparypama Boge (15+°), a ycmen ucmp-
IUbEHOCTHU €HepreTCKUX M3BOpa 32 (QYHKIMOHNUCAbE
opranusMa. C TM y Be3), M3y3€THO je BaXKHO Har/a-
cuty (M TaKo M3y4aBaTy) fja Cy 3/ipaBCTBeHe KOPUCTH
HoTanama U IVIMBamka y XIaJHOj BOAY pe3ynTar Ka-
HanuTeTa XyMaHe, KaKo HeIocpelHe aKoMojalluje
(aKyTHO), 1 IIpe CBera XpOHNYHe KoafanTanyje Beher
Opoja opraHckux cucrema. KoHTMHyMpaHUM M3ma-
ramJMa, IIMPY ce KallallUTeT KOoaJaITanuja, Ipepac-
Tajyhn BUXOB XpOHMYAH OO/NMK, KOjU HOApa3yMeBa
U 3HaYajaH 3[;paBCTBeHM edeKaT, ¢ 0631poM Ja Iof-
pasyMeBajy AMHAMMYHO, JOKaJTHO WIM CUCTEMCKO,
npunarobaBame opranusma Ha (ey)crpecop. Ca gpy-
re CTpaHe, MaKo NOTAIlabe U IVINBabe Y X/Ia/{HOj BOAN
(IIpBEHCTBEHO Y 3MIMCKOM IIepHOJy TOiHE) 32 MHOTe
IIPe/ICTaB/ba 132308, OHOCHO CPE/ICTBO MCINTUBAKbA
COIICTBEHMX ICUXO(QU3NYKNMX I'PAaHMIA, Ca II0jaBOM
APYIITBEHMX MpeXka ¥ IOPacTOM VHTepecoBama 3a
Bobeme 37paBoOr Ha4YMHA KMBOTA, IUINBAE Y XTaTHOj
BOZM IIOCTAJIO je ¥ I700amHy TpeH[, Moxe ce pehn
u cTanHu nsazoB. C Tora, IoMeHyTa aKTUBHOCT, Y3
UMep3Njy y CIMYHUM YCIOBMMA, YeCTO Ce TIPOMOBM-
IlIe Ko jeflaH Off Ha4lMHA 3a TOCTU3ambe 6ober pusnd-
KOT M3I7Iefja, IYTOBEYHOCTH, /M je ¥ HauMH 3abaBe,
CaMOJIOKa3MBamba, OHOCHO M3pakaBarmba MIPUIA/IHO-
ctu ofipebeHnM conujaHUM, BpeJHOCHUM, BEPCKUM
KPYTOBJMa.

Ananmmsa cafpxaja M [emyKIMja peleBaHTHUX
3aK/bydaKa INPOUSMIIIE Cy U3 IpeTpakKyuBama de-
tupu online gupexropujyma, n To: PubMed, Google
Scholar, MEDLINE, DOAJ, npema pasnmn4ntim KOM-
OMHanMjaMa K/byYHMX pedy HaBe[EeHUX y CaXKeTKy.
/I3 HaBeneHux 6a3a MHNUIIMjATHO je M3[BOjeHO 529 pa-
nosa. HakoH meTekuuje u enMMuHanuje NyIUIVMKaTa,
239 ny6nuKanuja yK/by4eHo je y Ipoljec fajber aHa-
mmaupamwa. Kpurepujymn 3a ykpyunBame IMy0OmmKa-
L1je y Iperief noapasyMeBanu cy ciefehe ycnose: 1)
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myO6/MKaIja ce OfHOCH Ha UMEeP3Ujy VN IUTMBAIbe Y
BOIM PasIMUNTUX TeMIIepaTypa, 2) UCTPaXMBambe je
CIIPOBEJIEHO Ha XyMaHOM Y30pKY, 3) paj je myOnuko-
BaH y nepuony 2008-2025. roanHe, 4) K/by4He pedn
IpeMa KojuMa je U3BPIIeHa IIpeTpara Hajaase ce y Ha-
CTIOBY ITyO/myKarnyje. Yciies, HeOTITYHOT MCITybaBarba

nepUHNMCAaHNX KPUTepPMjyMa, M3 aHaIM3e je VICK/bY-
yeHo 111 my6nmkanyja, TO 3HAYM Ja je Y KOHAYHM
Ipersief MUTepaType ykbydeHo 128 pamosa (cxema
1), o6pabheHNx 1 IpefCcTaB/beHNX KPO3 HEKOINKO W3-
IBOjE€HMX IPyIla 3Haka, TAKCOHA.

elIeKTpoHCKHX Oa3a mojaraka (n = 529)
Scholar Google (n=72)
PubMed (n = 334)

Medline (n = 16)

DOAJ (n=107)

Vkynas 6poj pajioBa HIeHTH()HKOBAH MpeTparom

Bpoj cTy/iija HCKIBY9eHHX
yclleq IoHaBIbama (n = 290)

|

Bpoj aHANMH3UPaHHX

Bpoj cTyija HCK/bYYEHHX YCIe]| HeIIOTITYHOT

nybmukanuja (n = 239)

!

Bpoj mybnmkarnija yKbyIeHIX
y nperie]] (n = 128)

VKJbYUHUBAKGE | | AHATIM3A | | AAEHTH®HUKAITHJA

v

HCIyBaBamka JlepHHHCAaHHX KpuTepHjyma (n=111)

Cxema 1 Tlocrynak upeHTHUKaIMje U yK/bydMBamba CTyAuja ycknaheH ca mpernopydyeHnM CMepHIIIaMa 3a M3BeIITaBambe Y CUCTEMCKIM

npernepuma 1 Meta-aHamzama (PRISMA flow diagram)

JacHO je fma je moTamame M IUIMBarbe y XJIA[IHOj
BOIM BuIIe Of Pu3NyKe aKTMBHOCTH; OHO je KOM-
IJIEKCHA ITPaKca Koja Hy/iu 3HaJyajHe 37]paBCTBEHe KO-
PUCTH, apasenHo NpeficTaB/bajyhn 13a30B 3a Teno un
yM, KOja ca coboM HOCU M M3BeCHE pM3MKe KOji 3a-
xTeBajy ompes. To cBe ykasyje Ha BaXHOCT yTBphu-
Baba areHaTa pearoBama, IHVXOBY KIacupUKaIu]y,
00/IMKOBame y IpyIe 3Hama (TAKCOHA) U LIEJIOBUT Te-
OPMjCKO-TIPAKTUYHY KOHCTPYKT. Y HEKy PyKy, HAKOH
TEOPMjCKOT yTeMerbetba CIeAV AUAAKTIIKY, a/lv M Me-
TOJNMYKY OKBUP KOjU MMEP3Ujy U IIMBabe Y X/IaiHOj
BOZIY IIpeBOAM Y 6e30eIHy U IpOoQUIaKTUIKy aKTVB-
HocT. CasHajHM KOHLENT OB€ aHa/lM3e M JedyKuuje
OTBOPHMO je mpolec cucreMaTuke. IIpesobema eMm-
NUPUjCKUX YMILEHMIIA Y TEOPUjCKe I'eHepanusalnije
M Mofierie TIpaKce YCIIOCTaB/beHo je oko Beher 6poja
YMBeHNIA MHTePAVCHUIUIMHAPHOT U MYTUAVCIV-
IUIMHAPHOT KapaKTepa casHamwa (Krmacudukaryja).
Y napegHOM KOpaKy, M3BpIIEHA je CUCTEMATU3aluja
y ca3HajHe OKBMpe — TaKCOHe, Kao aKCHoMe Koje ca-
4MIbaBajy OoraTa eMIMpyjcKa ¥ TeOpUjcKa UCKYCTBa
y KOjuMa ,,ipeMa‘ BICOK Ca3HajHV KaIlalTeT, ¥ TO:

TakcoH KapaMOBaCKy/IapHOT U
pecnMpaToOpHOT cICTeMa

Bpojue cTynuje mpenosHane cy mo3uTuBaH ede-
KaT MMep3uje M IUIMBama y XJIaJHOj BOAM Ha pec-
HMPATOPHU Y KapAMOBACKYIAPHU CUCTEM, alil U Ha
KapAyoBacKy/napHe (akTope pusMKa, Ipe CBera Ha
KpBM mputrcak u munugan npodun (Kralova Lesna,
Rychlikova et al., 2015; Gibas-Dorna, Checinska,
Korek et al., 2016; Checinska-Maciejewska, Miller-
Kasprzak et al., 2017). Cpx oproBopa HOMEHyTUX
CUCTeMa Ha M3JIaTame VMEP3Njy 1 IINBABY Y XIajl-
HOj BOJM IIPEMCTaB/bajy KOHCEKBEHIIE II0jadyaHe aK-
TUBALMje CUMIIATUYKOT HEPBHOI CUCTeMa, M3a3BaHe
eKCIIO3UIMjOM HMUCKMM TeMIlepaTypaMma, Off KOjux
Cy HajyoubuBMje Ba3OKOHCTPMKLIMja M aKTUBa-
nuja tepmorenese (Shattock, Tipton, 2012; Sramek,
Simeckova, Jansky et al., 2000). Ilopen HaBemeHor,
npumeheHo je 3HauajHo moBehame KpBHOT IIpH-
ticka (Mishra, Manjareeka et al., 2012; Baranova et
al., 2023), cpuane ¢pekBeHIle ¥ MUHYTHOT CPYaHOT
BomyMeHa (Shattock, Tipton, 2012), kao u cMameme
nepebpanne nepdysnje kppu (Mantoni, Belhage et
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al., 2007), moBehame HUBOA (pUOpUHOreHa Y IIa3Mu
(Esperland, de Weerd, Mercer, 2022) u ciudHo. Jef-
Ha Of] HajHOBMjUX CTyAUja Koje cy ce GaBme edek-
TUMa IUIMBaba y U3PasuTO XJIaJJHOj BOMM, yKa3aa je
fla 3MMCKO IUIVBabe MOACTIYE NO3UTUBHE IIPOMEHe
U y norneny Mmopdgornoruje u peonoruje hemuja xpsu
(Telegtow, Frankiewicz, Marchewka, 2025). Vnak, Be-
OMa je Ba)KHO HaIJIaCUTH Jja 0cobe Koje 60myjy o pas-
IMYNTHX KapAMOBACKy/IapHMX 000/bemba (a KojuMa ce
IUIMBame YeCTO CaBeTyje Kao mofobHa ¢usmyka ak-
TUBHOCT) MOTY OMTY 3Ha4ajHO MOMIOKHYje IITe THUM
edeKTrMa U3/Tarama XIagHO] BOAM, KOjU Ipe CBera
IIOJpasyMeBajy IPOBOKALNjy VIV IIOTOPIIAbEe apUT-
MMja, OBHOCHO Pa3NMYUTUX BUJOBA a/ATepanyja cpya-
HOT pUTMa pU3NYHKX 110 X1BoT (Manolis et al., 2019).

Kapa je peu o pecnmpaTopHOM CHUCTeMY, IO3Ha-
TO je /la M3/Iarame CUCTeMa X/IaJiHOj BOAM M3a3uBa
HU3 QU3NOMOUIKNX peaKlyja, YK/by4dyjyhn 3HadajHO
noBehame (pekBeHIe AMcama, OGHOCHO IIPOMEHe y
mwerosoj 6ps3nnu (Datta, Tipton, 2006). Kpos pedrexc
naxTama (eng. Gasp reflex), koju je yjemno mHMIjaI-
HIU JIeO ayTOMATCKOT OfITOBOpA Ha M3/Iararbe X/IaHOj
BOIM, TENO MCIO/baBa TEHAECHIMjy fa Mopuduka-
IIVjOM peCMpaTOpHUX 06pasalia yMamwy JYUCUIIALV]Y
TOIUIOTE M aKTMBMpa MeXaHMU3Me Koju o6e36ebyjy
Behy edukacHoct pgucamwa (Mekjavi¢, La Prairie,
Burke, Lindborg, 1987). Takobe, jenHa om HOBUjux
nyO/nuKanyja ykasana je Aa XIajHa Bofja CTUMYIIIIe
TepPMOpELENITOpe Y KOXU, IITO JOBOAM IO noBehama
OpsmHe [ycama, ca IbeM IOOOJbIIAA YKYITHE
OKCHUT€Hal[je CUCTeMa, OMHOCHO CHabieBama TKM-
Ba Kmceonnkom (Ntoumani, Dugué, Rivas, Gongaki,
2023). Kog 3gpaBux oppaciux ocoba, a moce6HO Kof,
OHMX KOjU MMajy acTMy WM JIpyre pecrnupaTopHe
terobe, npumeheHo je fja M3narame XIagHO] BOAK
MOXKe 13a3BaTV OpPOHXOKOHCTPMKLMjY, HpU dYeMy
X/IaflaH BasflyX Y KOMOMHALM}! ca IUIMBAabeM y X/Iajl-
HOj BOIM M3a3MBa Cy)<aBame NAVCAjHMX ITyTeBa, IITO
llaJbe BOMY JIO OTEXaHe pecrmpalyje, UCIo/baBamba
Hamajia acTMe (WIM IOjeAMHAYHMX CUMIITOMA, Kao
IITO CY KOHCTAaHTaH Kallla/b, BU3MHI, utg.) (Diversi,
Franks-Kardum, Climstein, 2016), a y mojexmHum
CIy4ajeBMMa 1 o mynMoHaHor egema (Lund, Mahon
et al., 2003; Hohmann, Glatt, Tetsworth, 2018; Paz,
Makram, Mallah et al., 2020; Hardstedt, Kristiansson,
Seiler et al., 2021; Czarnecka, Burda, Korczak et al.,
2024). Takobe, xop mojemMHaIa KOju Ce AKTUBHO
6aBe IIMBameM y 3MMCKMM YC/IOBMMA, mpuMeheHo
je cMameme MHIUAIeHIle MHpeKIVja TOPHUX ANCaj-
Hux nyTteBa 3a 40% (Lipinska, Kowalczuk et al., 2024;
Czarnecki, Nowakowska- Domagala, Mokros, 2024).
Anmkanyja pa3HOBPCHUX TeXHMKA JJCama, Koje ce
4eCTO MpUMEYjy Y3 pasinduTe MOJATNTETE UMep-
3uje 1 IUIVBama y X/IaIHOj BOAY, OTBAapa HNU3 IMNUTamba
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KOja ce OffHOCe Ha pasBUjambe CIIOCOOHOCTU KOHTPOJIe
Aucara KOHTPOJIMCabeM OBYX areHaca, a Koja 61 1mo-
ce6HO MoTI/Ia OMTH Off KOPUCTM 32 0COOE Ca CMatbeHOM
pecnupaTopHOM (YHKIIMjOM, IIPOY3POKOBAHOM pas-
JIMYUTUM 3[[PaBCTBEHNM IIpobIeMmMa.

TakcoH cTuMynanyje CUHTe3€e 1
ceKpelnyje XOpMOHa

Vimajyhu y Buny unmeHuLy fa MMep3uja U IIn-
Bambe Yy X/IaIHOj BOAM IIPENCTaB/bajy jeNUHCTBEHN
BUJ] CTpeca KOM Ce OpraHM3aM M3JIaxke, OIIPaBJIaHoO je
OYeKMBATH IPOMEHe y IIOI/Iefly CUHTe3€e XOPMOHA KOju
VIMajy K/bYYHY Y/IOTY Y perylaluju cTpeca 1 ajjanTa-
IMj¥ OpraHM3Ma Ha eKCTpeMHe ycnose. C THM y BesH,
KaTeXOJIaMVHM, MHCY/IVMH, TUPeOCTUMYympajyhu xop-
MoH (TSH), agpenokoprukorpontu xopmos (ACTH)
U KOPTM3OJI Ce, Y TpereflaHnuM Iy0nKanujama, us-
IBajajy KaO XOPMOHM Ca M3PAXKEHOM PEAKLMjOM Ha
CTpec MHAYKOBaH noMeHyTuM areHcuma (Knechtle et
al,, 2020). Vcra TeHpieHIMja 3abenexeHa je M y CTy-
AujaMa Koje Cy MCIMTHBAJIe HUBOE JOIAMIHA Y CTPH-
aTyMy M KOPTEKCY, KOja ce cMaTpa CaCTaBHUM [Ie/IOM
OZirOBOpaA Ha T3B. ,xMafHy mok" (Beley A, Beley P et
al, 1976), xao u ucTpaxxuBamyMa Koja cy poxycupa-
Ha Ha HUBO cepoToHnHa (Lopez-Ojeda, Hurley, 2024).
IToce6HO je MHTepecaHTaH edekaT Ha MeTabONMM3aM
MHCY/IMHA, MaKO Ce JICIPBAa YMHMU Ja je ped O IO/IOM
merepMmHuUcaHoM MexaHusMmy (Gibas-Dorna et al.,
2016). Y jemHoj O HajIO3HATHjUX CTyAMja Koje Cy
Ipoy4aBaje IOMEHYTH NpobeM, TpyUaeceT IMBada
KOju ce 0aBe IUIMBameM Y 3MIMCKMM yC/IOBMMA (€HL.
ice swimming, winter swimming) mpaheno je Tokom
IIeCT MeCel}, IIPY YeMy Cy OCHOBHM IIOCMaTpaHM Ia-
pameTpy 61N BUXOBa MOP(OIOrHja ¥ MHCYIMHCKA
ocerbuBOCT (Gibas-Dorna et al., 2016). Viciiuranu-
LM KOjM Cy IUIMBAJIV Y X/IaIHOj BOAM VICIIO/bAaBa/IN CY,
OYeKMBAHO, TeHJeHIUje Ka BeheM IpoleHTy Temec-
HUX MacTH, ca IPUMETHMM pasinkama Meby momosu-
Ma, y OIHOCY Ha KOHTponHy rpyny. Kop ncnmrannka
Ca HIDKMM IIPOLIEHTOM Te/leCHe MacTy, 6e3 0631pa Ha
nosn, npuMeheHo je noBehamwe MHCYNIMHCKe OCeT/BU-
BOCTH, @1 ¥ YKYIIHO CMambeme JIyYerha MHCYINHA
(Gibas-Dorna et al., 2016). Y rpynu ucnuTtaHuka Koja
je IMBana y BogM Temieparype pacmoHa 0-3°C y
Tpajamy of 20 CeKyH[M, TpU IyTa Hele/bHO, TOKOM
12 Hepnepa, npumeheHo je 3HauajHO moBehawe HIMBOA
ACTH, xoptusona u Hopenunedpuna (Leppiluoto,
2008). Taxobe, uHTepecaHTHe Cy U HOBUje CTyAuje
Koje Cy ucnuTuBane edekTe MIMBama y X1a/{HOj BOAU
Ha TPYHHMUIIE, KOje Cy 3aK/bydmsie fia pefoBHO, Ipa-
BIJIHO IIPOTPaMMPAHO M3JIararbe X/1aHOj BOAM JOBO-
IM [0 CyIpUMMpama HUBOA KOPTUKOTPOINH-OCIO-
6abajyher xopmona (enr. CRH) y nupkynaumnju, koju
KOHCEKYTUBHO yTH4e Ha CMalbehe XPOHNYIHOT CTpeca
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(Gundle, Atkinson, 2020). XpoHU4HU CTpec, KOM Cy
U3JIOKeHe 1 TPYIHMUILIE, YeCTO je I0Be3aH ca KOMIIIN-
Kal[yjama Kao LITO Cy Masa mopobajHa TexxnHa 6eba,
am1 u mpeBpeMeHy nopobhaj. CxomHO HaBemeHOM,
IUIMBame 1 UMep3yja y XIaJHOj BOAM oAroBapajyher
KBa/JIUTETa, Y KOHTPONUCAHMM YC/IOBUMA, IIOTEH-
IMjaJTHO MOTY YTUIIATM Ha CMamele HMBOA CTpe-
ca KoJ TPY[JHMILA, OJHOCHO Ha 00J/be MCXOJe CaMor
nopobaja (Gundle, Atkinson, 2020; Shawe, Felton,
Harper et al., 2025).

TakcoH MOp(}OMOMKNX, AHATOMCKHX 1
dusnonomknx KoHBep3uja CBETIOT Y
TaMHO MacCHO TKUBO

Y opraHmamy 4oBeKa, JOMMHAHTHO Ce Pas/IuKyjy
fiIBa TUIIA MAaCHOT TKMBA KOja MMajy aHTarOHMCTIYKe
dbyskimje: ceeTno MacHo TKMBO (eHr. White adipose
tissue - WAT), koje CKIafiuIITy BUIIAK eHepruje Jio-
OujeHe 13 xpaHe y ¢opmu Tpurmniepusa (1 mpema
eHepreTCKUM IoTpebama opraHmsMa je ocrmobaba),
u cmebe (TamHO) MacHO TKMBO (eHr. Brown adipose
tissue - BAT), merepMuHucaso 3a ocnobabame enep-
ruje kpo3 Tepmorenesy (Saely, Geiger, Drexel, 2012).
VcrpaxkuBama cy mokasana ga nopemehaju y mera-
6omsmy BAT mMajy K/by4uHy ynory y natopusnosno-
TMjJ TOja3HOCTY M MYATUOPraHCKe MHCYIMHCKE Pe3-
ucreHnyje (Saito et al., 2009; Schrauwen, van Marken
Lichtenbelt, 2016; Scheele, Nielsen, 2017; U-Din, de
Mello, Tuomainen et al., 2023). CxogHo ToMe, a ycren
jeAVHCTBEHe CIIOCOOHOCTM Jja KOHBEpTYyje BIUIIAK
eHepryje y TOIUIOTY, TAMHO MacCHO TKMBO cMaTpa ce
HOBOM ITOTEHIIMja/IHOM ,MeTOM y HeTepMMHALVjK
(UBMOIOLIKIX IIPETIIOCTaBKM y 60pOM IPOTUB IIpef-
KIVHIYKEe U KIVHUYKe T'Oja3HOCTH, KOje ImpaTe T3B.
Mertabommuka obomema (Cypess, Kahn, 2010; Huo,
Song, Yin et al., 2022). BaxxHo je, Takobe, ncrahm na
BAT wmHepBuIly U CMMIATUYKV U CEH30PHU HEPBH,
OJIHOCHO [Ia je 3a ’era KapaKTepUCTUIHO PUCYCTBO
MYATWIOKYIAPHUX JIMIAAHUX KAIUbUIA, BETUKU
O6poj MUTOXOHZpMja ¥ 3HA4YajHO IOjayaHa eKCIIpe-
cuja MuroxonapujanHor nporenna UCP1 (Nicholls,
Locke, 1984). Kapa ce akTuBMpa, IOMEHYTH IIPOTENH
OfiBaja Impolece MUTOXOH/IPMjalHOT Jucarba M CUH-
te3y ATII-a (Lowell, Spiegelman, 2000), urro sHaun
Jla KOHCEKYTMBHO yTHdYe Ha InoBehaBame IPOTOH-
CKOT Iypema KpO3 YHYTpAlliby MUTOXOHJpPUjaTHY
MeMOpaHy, ocnobabhajyhn eneprujy y Bumy Tomiore
(Ikeda, Yamada, 2020). Y morneny usnaramba HUCKUM
TeMIlepaTypaMa, CTyAMje IOKasyjy Aa CTPYKTypHe
IpOMeHe y MeTabonusMy IUNupa yClel M37arama
xMafHOhM, TMONMyT MMep3uje U IUIMBamba Y XIaJHO]
BOZM, MOTY MMAaTy BaXHY QYHKIHUjy ¥ TepMOreHe3n
BAT, a caMuM T¥M HOTEHI{MjaTHO MOTY ¥ IO0O0JbIIa-

TV MeTabO/NNYKO 3[IpaBjbe, IIPY YeMy ce HOMEHyTe
apantanyje npumehyjy Beh makon Tpeher mana ns-
narama (Faber, Zhu, Castellino et al., 2014; Meikle,
Summers, 2017; Sustarsic, Ma, Lynes et al., 2018;
Mika, Sledzinski, Stepnowski, 2019). TamHO MacHO
TKMBO HOCEOHO je MPUCYTHO Koj HoBOopoheHdazy,
OJIHOCHO Y OpraHM3MMMa M/IafiyHala cyucapa, rje mno-
cefyje K/bY4HY Y/IOTy y TepMOperyianuji, oZHOCHO
IpeXUB/baBalby Ha HUCKUM TeMmIiepaTypama. Vako
ce BeoMa Jyro CMaTpaso fia y CUCTeMY Ofpaciux je-
AVHKY HUje IPUCYTHO, WIX Ia HeMa TOTOBO HIKAaKBOT
3Hauaja, HOBMja MCTPaXXVBama CBe delrhe f0Ka3yjy fa
ofipaciie jenMHKe Takobe mocenyjy MeTabOMINIKM aK-
TYBHO TAMHO MacCHO TKMBO, KOje MOXXe MIMaTy BaXXKHY
YJIOTy y Ofp>KaBarmby eHepreTcKe XOMeocTa3e y opra-
HusMy (Saito, Okamatsu-Ogura et al., 2009; Saely et
al,, 2012). Ceerne macHe hennje, xoje motnay n3 BAT,
y CK/Iajly ca HaBefleHUM, Jie/ie MHOTe KapaKTepPUCTUKe
ca TAMHMM aJUIIOLUTIMA, Ka0 LITO Cy MY/ITUIOKY-
JlapHe IUNMAHE Kalybulle, moBehaHa ryctuHa Murto-
xoHpapuja un Bucoku HuBou UCP1, nopepn nosehanor
KaralyTeTa 3a OKCMAALWjy ¥ TepMmoreHe3y (Seale,
Bjork et al., 2008; Wu, Bostrom et al., 2012; Kiefer,
2017; Peres Valgas da Silva, Hernandez-Saavedra,
White, Stanford, 2019). Taxobe, 3aHuM/BMBO je ¥c-
tahm fma cy areHcu momyT xmagHohe, OTHOCHO BeX-
Oama — IIMBamba y X/IaJHOj BOAY, BaXKHY UHAYKTOPU
KOHBep3uje cBeTIMX agunonurta y tamue (Petrovic,
Walden, Shabalina et al., 2010; Stanford, Middelbeek,
Goodyear, 2015), 6yayhn na xonBepsuja HMIpaHa
Bexx6amweM 1 x1agHohom ysehasa 6poj MeTabommy-
Ky akTuBHUX henuja y BAT, mTo cyluTuHcKy nocma-
TPAaHO NPEACTaB/ba jefHY Off HOBMjUX e(pUKACHMX
cTpareruja 3a 60pOy IMpPOTUB KIMHUYKE I'Oja3HOCTH
u T2DM (Ishibashi, Seale, 2010; Gibas-Dorna et al.,
2016; Vargas-Castillo, Fuentes-Romero, Rodriguez-
Lopez et al., 2017; Tayebi, Motaghinasab, Eslami
et al, 2024). IIpernemoM AOCTYynHMX HyOnMKaiuja
npumeheHa je u moBesanoct usMely nusnaramwa xmaj-
Hohu u renese BAT mocpencTBoM GaTOKMHCKe CHT-
Hanusauuje, OFHOCHO CTUMY/IALMjOM MHTEP/IEYKU-
Ha 6, HeyperynuHa 4 u FGF21 (Fisher, Kleiner et al.,
2012; Christian, 2014; Villarroya, Cereijo et al., 2017).
Vmajyhu y Bupy fia mnmBame 1 u3jarame xiaagHohu,
T0jefjIHavYHO ITOCMATPaHO, MOTY HO3UTUBHO yTHUIIa-
TV Ha yIpaB/baibe TENTeCHOM KOMIIO3UIMjOM U VH-
CY/IMHCKY OCeT/BUBOCT, jaCHO je fa 61 ce Mak/bUBUM
KOMOVHOBameM MOMEHYTUX MeTOAa MOTEHIIMjaTHO
MOTa0 pasBUTK HOBU NPUCTYI yCMepeH Ka 6opOm
IpPOTUB T0ja3HOCTHU, KOjUM O¥ Ce MOITIO Je/NOBaTu
yHyTap HOIY/Ialyje IOJ, BUCOKVM PU3MKOM 32 Pa3Boj
T2DM u pgpyrux Metabonnukux nopemehaja. OBo, y
HPaKTUYHOM CMIUCITY, IPefCTaB/ba HEJBOCMUCICHO
IIMperbe TEOPUjCKOT OKBYPa PM3MOTIOTje IINBAba Y
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IPOCTOPY TaKCOHA MMep3uje 1 X/IafjHe BOJe, a/l U Y
IPOCTOPY NpodMIaKCe INBabeM IOACTULIABEM Me-
TabONMMYKOr KamanyuTeTa ¥ (QyHKIVje MacHOT TKMBa
Kao OpraHa.

Takcon OKCHUTATUBHOT CTpEca

[InuBame m uMep3uja y XIafjHOj BOAM, y ITIOITIE-
Iy JTOKa/JIHOT ¥ CHCTEMCKOT OKCHMIATMBHOT CTpeca
(OC), mory umaTu #BOjaky yaory. Vako mnmBarmwe y
U3pasUTO X/IAIHOj BOAM MOXKe OMTM 3HadajaH (pak-
Top reHese OC, HAPOUMTO y CIy4ajy HEyTpeHMpa-
HUX ¥ HeajanTupaHux nojepunana (Kierzenkowska,
Wozniak, Boraczynski et al., 2012; Knechtle et al.,
2020), oHO Takobhe MOXKe CTUMY/IMCATU TENO Ja IIO-
Beha ITpoM3BOABY AHTMOKCH/IAHACA, KOjY IOMAXY Y
60p6u npotus crpeca (Wesotowski, Kierzenkowska
et al,, 2023). Taxobe, nmajyhm y Buny ma mmBarme,
Kao opma ¢pu3nIKor Bexx6amwa, HO3UTUBHO yTUYe Ha
CUCTeM aHTUMOKcHIaTuBHe samTute (Siems, Brenke et
al., 1999), omHOCHO f1a He JOBOAM IO 3HAYAJHOT AKyT-
HOT noBehama HIBOA OKCUJJATMBHOT CTpeca y IIas-
M usnoxene jeguake (O6pagosuh, 2024), BaXXHO je
HAITIACUTH Jla KPaTKOTPajHA M3/Iaramba XIaHOj BOJM,
6uno fa je ped o MMep3uju WIM IUIMBamY, Takobhe
Mory mopacrahm OpojHe NHO3UTVMBHE aJaNTalIOHEe
oznrosope, ykbydyjyhu nosehame HUBOA aHTHOKCK-
[IATVBHUX €H3VIMA, KOjU IIOMaXXy KaKO y HeyTpajm-
3anyju c10OOHNX pafiMKasa, TAKO ¥ Y CMaberby VH-
¢dbmamaropunx oxrosopa (Siems et al., 1999; Ptaszek,
Podsiadlo et al., 2024; Shawe et al., 2025). Ipyrum pe-
4}Ma, JYTOPOYHO MOCMATPaHO, PEJOBHO 1 KOHTPO-
JINCAaHO IUIMBame Y X/IaJJHOj BOJY, Ka0 M MMep3uja y
VICTYIM YCTIOBMMA, MOTY YTUIIATY HA CMamelbe HUBOA
OC, amu n ommre mo6osplIame KamanuTeTa M KBa-
JINTETa AHTUOKCUJATUBHOT CUCTEMA, YMME Ce MOTY
IpeBeHupaTu 6pojHe MaToIorKje Koje ce IMoBesyjy ca
HETOBOM ITOBUIIIEHOM KOHIIeHTpanujoM. Takobe, mo-
pern yoOM4ajeHux MaTo/MOMKNX CTamba, OKCUAATYBHI
CTpec je, IpeMa jegHoj o OpOjHNX TeopHja, OBe3aH
U ca 6monomKM crapermeM doBeka (Droge, 2003). Y
CKJIafly Ca YMEEHNIIOM /1A je OYeKMBAHY )KMBOTHM BEK
nonynanyje 3Ha4ajHo ckpahen Hakon COVID manpe-
MIje, Hifje TEeIIKO 3aK/bYYUTH JIa Ce HaBe[eHM, ali U
npyru 6eHepUTU MMep3lje U IUTMBaba y X/IaTHOj BOAN
MOTY KOPUCTHUTH Ka0 CPEACTBO MEHAIIMEHTA 3/[paB/ba,
apupmuiryhn ¢akrope xojuma ce, y u3BeCHOj MepH,
MO>Ke JIelIOBAaTH! Ha TeHe3y CTara 1 000/berba Koja Io-
3UTUBHO Kopenmpajy ca crapemeM (Liguori, Russo,
Curcio et al., 2018), 1 TO3UTUBHO YTUYY Ha KBA/UTET
KMBOTA. [Ipyrum pednma, jejaH off MMIEpaTuBa MO-
[epHUX [pYLITaBa Koja TeXe Ka 3[paBoj IOy Ialuju,
CBAKaKO Cy ¥ Pa3Boj U UMIIEMEHTAIVja PasInInTIX
CTpareruja 3gpaBor CTapetba, KojiMa ce CyIpUMIpajy
- ycopasajy pakropu Koju Ha wera yrudy. leo jenue
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Of 1bMX je ¥ IUIMBakbe Y X/IaIHOj BOAY, KOje IIO3UTHB-
HO yTude Ha Kapanomerabommuke (pakrope pusuka,
CTUMY/IMIIE KOHBEP3Ujy MAaCHOI TKMBA, JOIPUHOCU
MEHTA/THOM 3[IpaB/by, KBAIUTETY ¥ KBAaHTUTETY CHa
ocoba Tpeher noba, n cmmuno (Kunutsor, Lehoczki,
Laukkanen, 2024).

TakCOH MEHTATHOT 3apaB/ba
KOTHUTNBHE YYNMHKOBUTOCTHI

VMepsuja y xmagHOj BOgM MMa 3HadajaH yTULAj
Ha MEHTa/HO 37ipaBsbe, Oynyhm pga yrude Ha yb6ma-
JKaBame CUMIITOMA CTpeca, aHKCMO3HOCTY 1 JieTpe-
cuje (van Tulleken, Tipton et al.,, 2018; Oliver, 2021;
Pound, Massey, Rosenel et al., 2024; Pound Massey
et al., 2024a). Takobe, y jemHOM Off HOBMjUX WCTpa-
XUBamwa, npuMeheHo je ga moBOAM 1O MOOOJBLIAA
OIIITEr MEHTATHOT CTaTyca KOf IallujeHara ca pey-
MaTOMJHVM apTPUTUCOM, PUOPOMIja/ITHjOM UIIN ac-
t™oM (Lipinska et al, 2024). Ctyauje koje cy mpoyua-
Bajle eeKTe IUIMBaKba y X/Ia/{HOj BOY Ha MEHTATHU
CTaTyc, yKasajzie Cy Ha YMIbEeHNIY fla Cy MCIUTAHULIU
KOjU Cy 4YeTUpU ITyTa Hefle/bHO, TOKOM 4YeTUPU Me-
Cella, PeJOBHO IUIMBAIM Y XJIA/{HOj BOAY, MOKA3a/lIn
3HATHO Marbe CUMIITOME HANeTOCTV ¥ OIINTEr 3a-
MOpa, y OHOCY Ha KOHTponHy rpymy. Ilopen Hase-
meHor, npuMeheHo je 1 60/be OIIITE PACIONOXKEHbeE,
607pe mamherse ¥ BUIIN CTENIEH eHeprije TOKOM laHa
(Kelly et al., 2022; Hjorth, Lokke, Jorgensen et al.,
2022; Yankouskaya et al., 2023; Cain, Brinsley et al.,
2025, Ono, Wahl et al., 2025). Vicrpa>kuBaibe cripoBe-
neHo y OUHCKOj, y K0jOj je I/IMBambe Y XIaHOj BOLU
Ieo KyITypHoOr Hacneba, McTide ra Kao BUJ M3y3eT-
He IOJ[pIIKe OIIITEM 3[paB/by, CAMOIIOY3Jamby, a/ln
U TO3UTMBHOj camorepuenuuju (Airo, Lehtonen,
2023). Taxobe, kajia je pe4 0 KOTHUTUBHOj YUMHKO-
BUTOCTH, OpOjHe CTyAMje UCTUYY HO3UTUBAH YTUILA]
KOje TIOHOB/b€HA MIMEP3Mja y X/Ia[{HOj BOAY OCTBapyje
Ha BpeMe peakiiuje, MaXiby, TOTMYKO 3aK/bydINBatbe
u obpany uHpopmanuja (Jones, Bailey, Roelands et
al., 2017; Shoemaker, Wilson, Lucas, Machado et al.,
2019; Falla, Micarelli et al., 2021; Kunutsor, Lehoczki,
Laukkanen, 2024).

TakCOH >KMBOTHMX HaBUKa U CTpEM/bE€HaA

Ha mamepHO m3narame Tena XJIaJHOj BOMM, jOII
Of aHTMYKOT [006a, I7efano ce ca ofgpehennm momro-
BameM U CTpaxoM. JlaHac, y HOpAMjCKUM Ip>KaBaMma,
amu n y Iloeckoj, Yemkoj, Pycuju n 6antiaxum pp-
XKaBaMa, »3UMCKO IUIMBame J1e0 je CBaKOJHEBIUIIE,
KyIType M Tpaamuuje. Y IpKBamMa IPaBOCIABHUX
€BPOIICKUX 3eMaJjba, I/IMBalbEe Y X/Ia[JHOj BOIM Be3yje
ce 3a mpa3HoBame 19. jaHyapa Kao jefHOr Off HajsHa-
JajHMjux xpuinhaHCKMX Ipa3HuKa, borojaepema. Y
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Pycuju, Benopycuju, Ykpajunu, Kasaxcrany n Kup-
TUCTaHy TpafMIyja IOofpa3yMeBa fia ce Ha 3aneheHnm
BOJIEH!M ITOBPIINHAMa HAaIlPaBy OTBOP y OOMIMKY Kp-
CTa, KpO3 KOji, HAaKOH IIOHOhHe MONNTBe, BepHULIU
y/nase y BOAY U TpU IIyTa Ce IIOTallajy - IOIPYXYjy.
Y cpIICKOj M IpYKOj IIPaBOCIABOj LIPKBY IIOLITYje Ce
CIVMYHA TPAJMLMja, KOja IOpeN IOoTalamba Iogpasy-
MeBa I IUIMBame B0 KpCTa 0adeHOr y XJIaiHy BOZY.
ITomenyTO Huje ieo LPKBEHNUX AOTMM, Beh HapopHOr
BepoBama Ja he OHU Koju ce ofjBaKe Ha IIMBambE Y
XJIaJHOj BOANU ,,OMTH 3[paBM U HAIIPEIHYU TOKOM UM-
TaBe ropuHe. Vako ce cBe yemhe 4nHM Aa je y mp-
BOM IUIaHy (caMo)KOMIeTuIuja, spiritus movens
HOMEHyTe TpajMiyje OIlefila ce Y CUMOONIU30BaIbY
Mupa, xpunrhaHcke /by6aBu U jefuHCTBa ¥ Bepu. bo-
rOjaB/bEHCKO I/IMBame 3a YacHM KPCT yIucaHo je y
janyapy 2024. ropune y Hanmonanuu perucrap Hema-
TepujamHor KynTypHor Hacneha Cpbuje, Kao eeMeHT
KUBOT Hacleba, U3 JoMeHa [pylITBeHMX 06MYaja
U IpaKcu. Y JOPYITMM [ieIOBMMA CBeTa, HApOUMUTO Y
Ounckoj, HIsenckoj, Hopsemxkoj, Pycuju, Ecronmjn,
Jletonuju u JIntBanuju, pasnuunte Gopme IIMBama
U UMep3uje y XIa/JHOj BOM [ie0 Cy BULIIEBEKOBHE TPa-
ounyje, a y NOCIeNBUX HEKONMKO JeleHuja, 4ecTo
ce IPaKTUKYjy Y KOMOMHAIVM Ca CeflalbeM Y CHery
u caynoM. Y VYjenumenom KpamescTtBy m VIpckoj,
I/IMBaibe y X/Ia/JHOj BOIM, KAaO JUCLMIIIMHA CIOPT-
CKOT IUIMBamba, yOP3aHO ce pasBLja, 4eMy CBefiode CBe
OpojHuja TakMMYema 4yyja je eKCIlaH3Mja HapO4MUTO
npumehena tokom Covidl9 manpemuje. Victu Tpenp
youeH je u y CnoBenuju, Xonanauju, benruju n He-
Ma4KOj, TOKOM ITOC/IefilbyX 15 rognna.

MeTOmomoOmKN TAKCOH

MeTOonOMOIKN TaKCOH, Y KOHTEKCTY UMep3uje U
IVIMBabha y XIa/HOj BOAM, OGHOCH Ce Ha CTPYKTypu-
paHe IIPUCTYTIe, TEXHUKE M METOfle KOje ce KOpUCTe
y Ipoy4aBamy (PUINONOMIKUX, ICUXOMOMKNAX Y Me-
TabOMMUKNX edeKaTa IIMBaba U M3/Iarama XIaIHoOj
BOZIM, a/myu U Koju omoryhaBajy MCKycTBeHO pasyme-
Bame edeKaTa XTaJHe BOJE Ha OpraHM3aM 4YOBeKa.
Ipyrum pednma, oH o6yxBaTa I/IMBame Kao Gopmy
¢dusMuKe aKTUBHOCTY, @M ¥ METOJie M3/Iarama Teya
X7IaJiHOj BOAM pasBUjeHe Ca LU/beM UCTPAKUBarba
(V3VOIOIIKYX, ICUXO/IOMIKMX U 3APaBCTBEHNUX a/jall-
TallMja: KOHTPO/IMCAHY MMEP3Ujy y XJIaJHOj BOAM,
pasmunte GpopMe IIMBAYKNX TPEHUHTA, TEXHUKE 32
Mamnupabe 1 npaheme ofrosopa cucrema u ci. [loper
TOTra IITO Cé KOPUCTE Yy HAyYHUM MCTPaXKUBambUMA,
IIOMEHYTe MeTOfie IPUMEILYjy Ce M y IPAKCH, Hapo-
YUTO y MOAPYYjy CIIOPTa, y KOM MMEP3Mja y XJIaHOj
BOJIM ¥IMa 3HA4ajHO MECTO Yy IIpOliecy OlopaBKa Ha-
KOH TPeH)KHUX ¥ TAKMMYApCKux onTepehema (Xiao,
Kabachkova, Jiao et al., 2023).

TpeHa)kHO - TAKMUYAPCKM TAKCOH

Jlemene xymke cy ommrenpuxsaheHoO cpencTBO
olopaBKa U pexabwmmTanuje Meby cnoprucTuMa,
a HapouuTo Meby rmmBaunma, koju ux Beh gyro npu-
Memyjy Kao jemaH off epUKacHMX HauMHa OIOpPaBKa,
HAaKOH VHTEH3VBHMX TPEHUHra 1 TakMuduema. Kao
IITO je IO3HATO, IUIMBame 3axTeBa pereTaTuBHE
KpeTHe ofpaclie U eKCIUIO3MBHO MCIIO/baBame Kpe-
Tama, IITO JIAKO MOXKE JIOBECTH J10 MuUKpooiTehema
MumhHUX BIaKaHa, yraje M HaKylbamba MeTabdo-
IMYKUX HYCIHPOAYKAaTa, IONYT MJIEYHe KUCEINHe.
[IpuMeHa XmafiHe BOAe CMamyje ymamy u Oon 3ax-
Ba/byjyhy Ba3OKOHCTPUKIVjM IO KOje TO/Iasy TOKOM
NOTalNama, IOK MO0 3aBPIIETKY M3/Iarama JJ0/asy [0
IporpacuBHe Ba3ofyIaTanuje, 4uMe ce NobosplraBa
IMpKy/Tanyja ¥ yop3aBa eIMMMHanuUja MeTabomuTa
(Bleakley, Davison, 2010). Onucana MeToza, U beHe
TPEeHAXHO-TaKMIYapCKe BapMjaHTe, IOMaXKy y OpKoj
pereHepauuju TKMBa, CMarbyje PU3MK Off IOjaBe Ipe-
TpeHMpaHocTy, omoryhasajyhn mnmBaunma 6pxu n
KBAJINTETHMj! ONIOPABAK, Y IM/bY afieKBaTHe IIPUIIpe-
Me 3a TPeHa)KHa U TaKMM4yapcka onrepehema kojuma
ce M3TaXKy Y KpaTKOM BpeMeHCKoM Iepuopy. ITopen
6eHeduTa KOje MCHOBABajy Ha TeNO, JIefileHe KYIIKe
MMajy U 3HadajaH ncuxonomky edekar. Kao mro je
U3[IBOjeHO TAKCOHOM MEHTAJTHe U KOTHUTVBHE y4YMH-
KOBMTOCTY, M3JIarame XJTafHONM aKTMBMpaA CUMIA-
TUYKYU HEPBHU CHUCTeM, N060/blIaBa GOKYC M OTHOP-
HOCT Ha CTpeC, IITO MOXe OUTH Of KIbYYHOT 3Hadaja
y TAaKMIYApCKUM YC/TIOBMMA Y KOjUIMa Cy KOHIIEHTpa-
IMja ¥ MEHTa/IHa YBPCTIMHA HeKe Off IVIABHUX JleTep-
MMHAHTHU YCIeIIHe M3Befbe CIOPTHUCTE - IUIMBAva.
MHoru BpXYHCKY IUIMBAa4M YK/bYUYjy JIefieHe KyIIKe Y
CBOje PyTHUHe OIIOPABKa, jep HO3UTHBHO AeIyjy y Ipa-
BIy cMamema MuimyhHor crnasma, nosehama enmac-
TUYHOCTM Muimha 1 ybpsama pereHepaiuje TKMBa
(Xiao et al.,, 2023) y nepuony usmebhy Tpka, moce6Ho y
TOKY BUILIE[IHEBHMX TaKMM4era. Kaja ce komOunyje ca
APYTMM MeTOfaMa OIIOPaBKa, MOIYT IIpaBIJIHE MCXpa-
He, XUTMjeHe CHA, XUApaTalyje M Macaxke, JIefieHa KyTI-
Ka MOXKe 3Ha4ajHO JIOTIPMHETH TYTOPOYHO] U3JIPIKIBY-
BOCTM ¥ TIOCTU3akby BPXYHCKVX Pe3y/ITaTa y IVIMBAbY.

ITopep, ynmeHNIle Aa ce KOPUCTH Y Luby yop3a-
Bamba ONOpPABKa KOJI 3[paBMX CIOPTNCTAa M peKpea-
THUBALlA, JIefleHa KYIIKa JMa Ba)KHO MECTO U Y/IOTYy M
y Tporecy pexabmnmranuje HakoH mospena. Kpuo-
Tepamnuja (,jIederme JIeHoM ), Koja IoipasyMeBa Tpe-
THpame ofipeheHnx nospea M CTama 1efoM, XIaj-
HJMM KOMIIpecaMa VI APYTMM TeXHUKaMa xtabema,
4ecTo ce NpMMemYyje Y CaHMpamwy aKyTHMUX CIIOPT-
CKMX IIOBpefja, Kao IITO Cy KOHTYy3Muje, JUCTEH3uje,
OUCTOp3Uje, NUCIOKaLyje, TEHIUHUTACA U CIUYHO,
Oynyhu fa ytude Ha cMameme nepreniuje 60ma, anm
n cMameme oToka u Mummhaor cmasma (Wilcock,

27
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Cronin, Hing, 2006). Takobe, Tpetupame nospehexor
HOZIpYyYja IefoM (M/IV IPYTUM areHCyMa dije je Temo-
Bame 6a3MpaHo Ha HICKOj TeMIepaTypH), JOBOAMU [0
ycropaBama MeTabOoMNYKIUX [IPOLeca, IITO HOMaXxe y
KOHTPO/IM YIQTHOT OATOBOPA ¥ CIpeyaBaiby Hasbux
omrehewa TKuBa. [lopen mpumeHe y MHUIVjATHOj
¢basu omopaBka, ynoTpeba nefeHux KynKyu 1 y Ha-
CTaBKy IIOMEHYTOT IIpolieca MO)XKe YTHUIATM Ha IIO-
6o/plIame IPOTOKA KPBU U ybOp3ame pereHepanuje
TKMBa, oMoryhasajyhu cnoprucruma 6pxm mospa-
Tak y ajeksaTaH TpeHaxH; mnpouec (Hohenauer,
Taeymans et al., 2015). Koutunyupana npumeHa ose
MeTOfie, Y3 HaJ30p CTPYUHOT /IMIIA, MOXe 3Ha4ajHO
yTULIaTK Ha cKpaheme BpeMeHa OIopaBKa MM pexa-
Ounmranyje, amy 1 Ha N0OO/bIIabe (PYHKIMOHATHO-
CTU TIOKOMOTOPHOT allapara HaKoH HoBpefe. Y crop-
TOBVMMaA C/IMYHVM IUIMBamY, KOjU MOApPa3yMeBajy fa
Ce CIIOPTUCTM YeCTO TaKMMYe BUILE ITyTa JHEBHO, U
TaKo TOKOM BHIIIe [IaHa, MHJEKC Op3uHe OIOpaBKa je
jemaH off K/BYYHMX (paKkTOpa 3a Ofp>KaBame TaKMU-
qapcke e(PUMKACHOCTU M, CXOJHO MCTOj, IUIAHMPatbe
TakMm4apcke crpareruje. [lotanase y T3B. ,,IUIMBaY-
Ke Kajie“, MOOW/THe MHCTaIanje Koje ce IOCTaB/bajy y
IIPOCTOPY TAKMUYEHHa, NPAKCa je Koja ce yIpaKibaBa
y maysama n3Meby Tpka, WM Ha Kpajy TaKMUYapCKOT
nana. OBU IPOTOKONM, KOjU IOFPasyMeBajy IpeT-
XOJHe KOaJjalTallyje OpraHCKUUX CUCTeMa, yOp3aBajy
Ipoliec pereHepalyje, OFHOCHO OpraHu3aM ce Opxe
u edukacHuje npunpema 3a cinefehu Hactymn. CxogHO
HaBeJieHOM, Hajuelthe ce Kopucte ciefehy mpoTokonu:

- KpPaTKOTpajHe JIefieHe KyIKe (3-5 MUHYyTa y BOAK
10-15°C): xopucTe ce ofMax HAKOH TPKe Kako Ou ce
CMamIIa yIania, JT0KaaN30Baaa, OfHOCHO YCIIOPHO
3amop Mmumnha, 6e3 nperepanor xnabema, koje 6u
MOIJIO HeTaTMBHO YTMLATU Ha eKCIUIO3UBHOCT y Ha-
PpenHOj TpLY;

- KOHTpacTHe KyIKe (HaX3MeHMYHA U3/larama: 3
MMHyTa X/IaJHa BOfia + 2 MUHYTa TOIUIa BOJA, IIpU
yeMy ce IIpoljec IOHaB/ba 3-4 myTa): M0OOBIIABAjY
LVPKYIALNjy U IOMaXy y eTMMUHALNjU MeTabomu-
Ta 6€3 [PaCcTMYHOT Iajla TeMIeparype Muiunha, mro
Mo>ke TToMohu cropTucTMa fja 3afip>Ke OITUMATHU
HJBO CHare 3a HapeJHe HaCTYIIe;

- IIpYMeHa Y KOMOMHAIMj¥ Ca aKTUBHMM OIIOpaB-
KOM: IUIMBarbe HUCKMM MHTEH3UTETOM W/IH VICTe3atbe
HAKOH JIefleHe KYIIKe MOyKe Io0ospIaTy (preKcnon-
Hoct Munha u yopsaTu onopasak, 63 HeraTUBHOT
yTHIlaja Ha epopMaHce IIMBaYa.

HaxoH 3aBpleTka TaKMUYapCKOT JlaHA VUIM 11O
OKOHYarby TaKMIUEIha, CIIOPTUCTI YeCTO IPUMEBY]Y
U myKe cecuje nefieHux Kynku (10-15 munyTa y BOAn
10-12°C), ca nwseeM IOCHeNINMBaWma pereHepauuje
TKMBA U CMamema Muimmnhze ymane. OBo je moce6-
HO KOPYICHO 32 IUIMBaye KOj! Y4eCTBYjy y GUHATHUM
TpKaMa i ImTaderama, y KOjuMa je cBaka CeKyHJa
IpecyfiHa 3a IOCTU3ame ycrexa. Vmak, BaxHo je Ha-
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ITIACUTHU [1a CyBHUIIE Y4€CTa/ia IPMMEHA JIENECHNX KYII-
KM TOKOM BUIIEJHEBHUX TaKMUY€IHba MOXKE IIpUBpE-
MEHO YyTHUIAT! Ha CMabEmhe muinhHe CHare, ogHoOC-
HO HeIOBOJbHO YTULIATH HA a[JAlITUBHE IIpoLiece, 360r
Jera je BOXHO IPWIATOAUTH YUECTANIOCT U Tpajarbe
eKcrosuuyje, y CKIagy ca MHOUBMAYaJTHUM Kapak-
TepUCTMKAMa CIIOPTHCTE U OTpebama, Koje JUKTHpa
camo rakmmuere (Wilcock et al., 2006). Eduxacroct
ynoTpebe jefieHe Kaje y IONMYIALVjU BPXYHCKMX
CIIOPTUCTA HOTpreHa je, nopen MCTpaXXuBarba, "
TPeHaKHO-TaKMIYapPCKOM IIPAKCOM, 300T yera faHac
IPeCTaB/ba HEeM30CTABHM Jle0 IIPOrpaMa OIopaBKa y
BPXYHCKOM CIIOPTY.

TEOPUJA IUVIIBAIbA KAO
CA3SHAJHU M EHTUTET ITPAKCE

Amnanusom Beher 6poja nHpOpMaIMOHNX U3BOpa
BIUICOKOT CasHajHOT HuBoa (128 nmy6nmkanuja), koju cy
ofabpaHM y OBHOCY Ha K/bY4YHE ped: MMep3nja, IIN-
Bambe, X/TaJlHa BOJA, QV3VOJIOTH]ja, CTaperbe, TPEHVHI,
TaKMUYewa, CIopT... yrBpheH je Behu 6poj mosesa-
HUX pedepeHLN KojuMa je, Ormvpke, Moryhe setepmu-
HIICAaTy BUIIECTPYKe eeKTe MOTalama U I/INBaba ¥
x7maiHoj Boau. HapennuM casHajHMM KOPakKoM, aHa-
JIM30M CeNIeKTOBaHMX pedepeHIy, Koja Ou ce, yCIOB-
HO, MOIJIa Ha3BaTy aHa/IM3a AMCKypca (TeKCT cafpku
CMIICA0 KOjU Ce MO>Ke TYMAUUTHU U Y HbeMy TPaXUTU
CMICA0), yTBPheHNU Cy TaKCOHU IIpaKce M UCTPaKN-
Bauke IIpaKce.

VipenTndmkoBaHM U ONMMCAHY TAKCOHY HOTANama
U IUIMBamba y XJIaJHOj BoaM, y crneneheM casHajHOM
KOpaKy, KOHCTPYKTMBUCTUYKUM IIPUCTYIOM, W3-
nBojumu ¢y cnenehe casHajHe KaTeropuje >KMBOTHUX
¥ 3APaBCTBEHUX HaBMKA, U TO:

- XOpMeTMYKY KaTeropujy (Kojy mpefieTepMUHN-
Ile TOK afallTUBHMUX OATOBOpA OPTaHCKUX CUCTEMa,
Ca jaCHMM JICXOJIOM Ha 3[JpaBCTBEHe, TPeHaXKHe U Oe-
He(duTe XMBOTHUX HABMKA);

- IpUMEHmeHY TPeHa)XHO-TAKMUYAPCKY KaTero-
pujy (Koja ce OfHOCK Ha TPEHAKHO CTame U IpUIIpe-
My, HOTalmame, OIopaBak, aHKCMO3HOCT, MEHAIIMEHT
TEeXUHE);

— MeTOJOJIOIIKY KaTeropujy (MeTome M TeXHUKe
casHama);

- 3paBCTBEHO-AIUIMKATMBHY Kareropujy (cra-
peme, MHQIamManyje, MeTaboIMIKa, HeypOKOTHUTHB-
Ha CTama 1 000/bema...);

— BEePCKY KaTeropu;jy (kao 0co6€HOCT IpaBOC/IaBHe
Bepe, IIPa3HOBalbe IMEP3MjOM Y X/IaIHOj BOZN).

Edextn yTBpheHnx xoHuemnara uMepsuje 1 IUIU-
Bamka y X/IAJHOj BOAY aKTyeJaH Cy MUCTpaXkKMBad-
KU IIPOCTOP, amyu U e(UKACHO IN0/be KOHAUIVIOHMU-
pama 37jpaB/ba U TPEHMPAHUX CIIOCOOHOCTU YOBEKA,
BeLITMHA CIIOPTICTE, K0 U M3a30B 3a Bepyjyhe, y mu-
XOBOM OJHOCY ca borom.
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Abstract

Immersion and swimming in cold water are an integral part
of the human evolution, but also an element and legacy of
cultural and religious heritage. It is an integral part of life
practice that is becoming more and more popular due to the
recognition of the benefits it provides, both in the method
of training sports on land, in water and on water, as well
as in terms of a person’s overall health, age and lifespan.
By identifying and analyzing 128 articles from four scientific
databases, several areas of knowledge related to the effects of
stress, cold water and swimming, i.e. the responses of organic
systems and their co-adaptations, were determined. It was
determined that empirical facts, theoretical generalizations,
as well as practice models were established around a large number
of facts of an interdisciplinary and multidisciplinary nature of
knowledge (classification). In the next step, they were systematized
into cognitive frameworks - taxa, as axioms rich in facts of
empirical and theoretical experience. Taxa are named on the basis
of the cognitive being that “dozes” in them, and that: a) respiration
and circulation; b) inflammatory course; ¢) immune response; g)
stress and anxiety; d) aging; f) training and competitive abilities;
e) prophylaxis; h) rehabilitation; z) methodological challenges;
i) religious customs; j) life habits. By identifying, categorizing
and systematizing inter and multidisciplinary facts, a cognitive
construct was created for further study and scientific affirmations,
encouraging sports practice, recovery, directing life habits, as well
as theories related to healthy aging and lifespan. No less important
are the facts of the practice of cold water immersion and swimming
for life habits, and as part of religious customs.

Key words: IMMERSION/ PROPHYLAXIS/ HEALTHY AGING/
ANALYSIS OF THE MEANING

Resumen

Sumergirse y nadar en agua fria es parte de la evolucion humana, pero
también un elemento y legado de su patrimonio cultural y religioso.
Es parte integral de una practica de estilo de vida que cada vez esta
volviéndose mas popular debido al reconocimiento de los beneficios
que proporciona, tanto en la metodologia de entrenamiento deportivo
en tierra, dentro y sobre el agua, como también en términos de los
efectos positivos sobre la salud general de una persona. Mediante la
identificacién y andlisis posterior de 128 articulos de cuatro bases
de datos cientificas, se determinaron varias dreas de conocimiento
relacionadas con los efectos del estrés, el agua fria y la natacién, o mas
bien, conlasrespuestas delos sistemas de drganos y sus coadaptaciones.
Se ha establecido que los hechos empiricos, las generalizaciones
tedricas, asi como los modelos de practica se establecen en torno
a un gran numero de hechos de cardcter interdisciplinario y
multidisciplinario del conocimiento (clasificacion). En el siguiente
paso, se sistematizaron en marcos cognitivos: taxones, como
axiomas ricos en hechos de experiencia empirica y tedrica. Los
taxones se nombraron a base del ser cognitivo que “duerme” en
ellos,: a) respiracién y circulacién; b) curso inflamatorio; ¢) respuesta
inmune; d) estrés y ansiedad; e) envejecimiento; f) habilidades de
entrenamiento y competicion; g) profilaxis; h) rehabilitacion; h)
desafios metodoldgicos; i) costumbres religiosas; j) habitos de vida. A
través de la identificacion, categorizacion y sistematizacion de hechos
inter y multidisciplinarios, se ha creado un constructo cognitivo para
su posterior estudio y afirmacion cientifica, incentivando la practica
deportiva, la recuperacion, orientacion de hébitos de vida, asi como
teorfas relacionadas con el envejecimiento saludable y la esperanza
de vida. No menos importantes son los hechos de la practica de la
inmersion y la natacion en agua fria para habitos de vida y como actos
de costumbres religiosas.

Palabrasclave: INMERSION/PROFILAXIS/ENVEJECIMIENTO
SALUDABLE/ ANALISIS DE SENTIDO
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EVOLUTIONARY INTUITION,
AFFIRMED LIFE AND SPORTS
PRACTICE

The constant striving for health, as well as the con-
cern for known and numerous public health prob-
lems, are closely related to the tendency towards a
longer, better and meaningful life. Therefore, health
is not only a personal, but also a social responsibility
(Solberg, 2014), because the influence on the health of
the individual is largely influenced by wider social and
economic structures. In other words, it is a de facto
social goal, since a healthy population contributes to
sustainable socio-economic development, promoting
productivity and well-being within the community.
Because of this, but also for numerous other reasons,
public health becomes one of the key formative ele-
ments of the development and functioning of society.

With the development of human conscious-
ness, experience, learning and the ability to reason,
in man’s search for health, the originally dominant
motive of survival was replaced by the motive of
achieving a better life quality. However, in modern so-
ciety, the aforementioned is becoming an increasingly
complex and layered phenomenon, which includes
collective physical, spiritual, social and mental health.
Bearing in mind the above, it is clear that through
various prophylactic and therapeutic actions, man
continuously strives to improve the quality of his own
life, to extend his health and lifespan. These efforts are
contained in the concept of “healthy aging” Scientif-
ic fields dealing with healthy aging agree that one of
the factors of health and longevity is physical activity
(including swimming), which can be used to improve
health status in a simple and affordable way. Physical
activity and individual health, in accordance with the
Japanese philosophy of ikigai, leads to benefits, both
on an individual and social level.

Thanks to the social, educational and pragmat-
ic value it possesses, thinking about swimming, as a
broader construct, has been improved over the years
and seems to have moved significantly from utilitari-
an and sanitary aspects to prophylactic, therapeutic,
didactic, religious, as well as sports and recreation-
al space, while at the beginning of the 20th century
formative and health values receive more and more
attention. In other words, although cold water immer-
sion and swimming (colder than 150C, Suomen Latu
Outdoor Association, 2022) are not a new practice,
but a kind of religious and cultural heritage, they have
recently become one of the most noticed global trends
in the world of recreation and sports, that is, in the
fitness and wellness industry. In this regard, there is
a clear global expansion in terms of the development

22

of methods associated with immersion / submersion,
staying and swimming in cold water, according to
which the identification, analysis and classification
of benefits, risks and advantages of the mentioned
activities consecutively become cognitive processes
of importance! Bearing in mind that immersion and
swimming in cold water cause different acute and
chronic effects, depending on the method, frequen-
cy and duration of the exposure itself, there is also a
need for precise identification of taxa (conditionally
groups of theories) and their allocation into clearly
determined logical-cognitive categories. The determi-
nation, classification and hierarchy of taxa will enable
a fundamental scientific and practical understanding
of the subject of this paper — cold water immersion
and swimming, and its formation as a life and sports
theory that has been studied and, according to the re-
sults of scientific facts and the affirmation of the prin-
ciples of good practice, disseminated in a clear scien-
tific context.

COLD WATER SWIMMING: A HEALTHY
AND BENEFICIAL PRACTICE,
A CHALLENGE OR A TREND?

Swimming in cold water introduces physiolog-
ically intact organisms into a state of multiplane
stress, considering the exposure of the body to un-
usually low water temperatures. Despite this fact,
in individuals with a good general health status, it
has been observed that the aforementioned activity
(if properly programmed, dosed and continuously
implemented) can result in numerous health bene-
fits for the entire system (Manolis A, Manolis S. et al,
2019). On the other hand, inadequate immersion and
swimming in cold water, which most often implies
uncontrolled exposure, also carries the risk of a fatal
outcome, due to the initial neurogenic response to the
shock that extremely low water temperature can cause
on a whole range of organic systems, i.e., due to an ex-
cessive reduction in energy production, it can lead to
progressive hypothermia (Knechtle, Wasgkiewicz et al,
2020). Hypothermia can also be observed at relatively
high water temperatures (15+°), due to exhaustion of
energy sources for the functioning of the body. In this
regard, it is extremely important to emphasize (and
thus study) that the health benefits of submersion and
swimming in cold water are the result of human ca-
pacity, both immediate accommodation (acute), and
above all, chronic co-adaptation of a large number of
organic systems. With continuous exposures, the ca-
pacity of co-adaptations expands, outgrowing their
chronic form, which implies a significant health effect,
given that they imply a dynamic, local or systemic ad-
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aptation of the organism to a (eu)stressor. On the oth-
er hand, although immersion and swimming in cold
water (primarily in the winter) for many is a challenge,
i.e. a means of testing one’s own psychophysical limits,
with the development of social networks and an in-
crease in interest in leading a healthy lifestyle, swim-
ming in cold water has become a global trend and
challenge. Therefore, the mentioned activity, along
with immersion in similar conditions, is often pro-
moted as one of the ways to achieve a better physical
appearance, longevity, but it is also a way of having
fun, proving oneself, that is, expressing belonging to
certain social, value, and religious circles.

Content analysis and deduction of relevant conclu-
sions resulted from researching of four online direc-
tories, namely: PubMed, Google Scholar, MEDLINE,
DOAJ, according to different combinations of key-

Total number of papers identified by
searching electronic databases
(n=529):

Scholar Google (12 = 72)
PubMed (7 = 334)
Medline (7 = 16)

DOAT (2= 107)

IDENTIFICATION

Number of analyzed
publications (n = 239)

|

Number of publications included
in the review (n = 128)

ANALYSIS

INCLUSION

Scheme 1. Study identification and inclusion

in systematic reviews and meta-analyses (PRISMA flow diagram)

It is clear that cold water swimming and immer-
sion is more than a physical activity; it is a complex
practice that offers significant health benefits, while
at the same time presenting a challenge to the body
and mind, which also carries certain risks that require
caution, which once again indicates the importance
of determining reaction agents, their classification,
shaping them into groups of knowledge (taxa) and
a complete theoretical-practical construct. In a way,
the theoretical foundation is followed by a didactic
and methodical framework that translates immersion

procedure

words listed in the abstract. Five hundred and twenty
nine (529) papers were initially selected from the da-
tabases. After detection and elimination of duplicates,
239 publications were included in the process of fur-
ther analysis. The criteria for including the publication
in the review included the following conditions: 1) the
publication refers to immersion or swimming in water
of different temperatures, 2) the research was conduct-
ed on a human sample, 3) the paper was published in
the period 2008-2025. year, 4) the key words accord-
ing to which the search was performed are found in
the title of the publication. Due to the incomplete ful-
fillment of the defined criteria, 111 publications were
excluded from the analysis, which means that the final
literature review included 128 publications (scheme
1), processed and presented through several separate
groups of knowledge, taxa.

Number of studies excluded
due to repetition (7 = 290)

Number of studies excluded due to
incomplete fulfillment of defined criteria
(n=111)

aligned with recommended guidelines for reporting

and swimming in cold water into a safe and prophy-
lactic activity. The cognitive concept of this analysis
and deduction, opened the process of systematics. The
translation of empirical facts into theoretical general-
izations and practice models was established around
a large number of facts of an interdisciplinary and
multidisciplinary nature of knowledge (classification).
In the next step, systematization was carried out into
cognitive frameworks - taxa, as axioms that make up
rich empirical and theoretical experiences in which
high cognitive capacity “doze”, namely:
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Cardiovascular and respiratory
system taxon

Numerous studies have recognized the positive
effect of immersion and swimming in cold water on
the respiratory and cardiovascular systems, but also
on cardiovascular risk factors, primarily on blood
pressure and lipid profile (Kralova Lesna, Rychliko-
va et al, 2015; Gibas-Dorna, Checinska, Korek et al,
2016; Checinska-Maciejewska, Miller-Kasprzak et al,
2017). The core of the response of the mentioned sys-
tems to exposure to immersion and swimming in cold
water are the consequences of increased activation of
the sympathetic nervous system, caused by exposure
to low temperatures, the most noticeable of which
are vasoconstriction and activation of thermogene-
sis (Shattock, Tipton, 2012; Sramek, Simeckova, Jan-
sky et al, 2000). In addition to the above, a significant
increase in blood pressure (Mishra, Manjareeka et al,
2012; Baranova et al, 2023), heart rate and cardiac
output (Shattock, Tipton, 2012), as well as a decrease
in cerebral blood perfusion (Mantoni, Belhage et al,
2007), an increase in the level of fibrinogen in plasma
(Esperland, de Weerd, Mercer, 2022) etc. was noticed.
One of the most recent studies that observed the ef-
fects of swimming in extremely cold water indicat-
ed that winter swimming promotes positive changes
in both the morphology and rheology of blood cells
(Telegtow, Frankiewicz, Marchewka, 2025). Howev-
er, it is very important to emphasize that people who
suffer from various cardiovascular diseases (and for
whom swimming is often advised as a suitable phys-
ical activity) may be significantly more susceptible to
the harmful effects of exposure to cold water, which
primarily involve the provocation or worsening of ar-
rhythmias, i.e. various types of life-threatening heart
rhythm alterations (Manolis et al, 2019).

When it comes to the respiratory system, it is
known that exposure of the system to cold water
causes a series of physiological reactions, including a
significant increase in the frequency of breathing, i.e.
changes in its speed (Datta, Tipton, 2006). Through
the gasp reflex, which is also the initial part of the au-
tomatic response to exposure to cold water, the body
manifests a tendency to reduce heat dissipation by
modifying respiratory patterns and activate mecha-
nisms that ensure greater breathing efficiency (Mek-
javi¢, La Prairie, Burke, Lindborg, 1987). Also, one of
the more recent publications indicated that cold water
stimulates thermoreceptors in the skin, which leads to
an increase in the rate of breathing, with the aim of
improving the overall oxygenation of the system, i.e.
the supply of tissues with oxygen (Ntoumani, Dugué,
Rivas, Gongaki, 2023). In healthy adults, especially
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those with asthma, or other respiratory conditions,
it has been observed that exposure to cold water can
cause bronchoconstriction, where the cold air com-
bined with swimming in cold water causes the airways
to narrow, which further leads to difficulty breathing,
the manifestation of asthma attacks (or individual
symptoms, such as constant coughing, wheezing, etc.)
(Diversi, Franks-Kardum, Climstein, 2016), and in
some cases to pulmonary edema (Lund, Mahon et al,
2003; Hohmann, Glatt, Tetsworth, 2018; Paz, Mallah
et al, 2020; Hérdstedt, Seiler et al, 2021; Czarnecka,
Korczak et al, 2024). Also, in individuals who active-
ly swim in winter conditions, a 40% reduction in the
incidence of upper respiratory tract infections was
observed (Lipinska, Kowalczuk et al, 2024; Czarnecki,
Nowakowska-Domagata, Mokros, 2024). The applica-
tion of various breathing techniques, which are often
applied with different modalities of immersion and
swimming in cold water, opens a series of questions
related to the development of the ability to control
breathing by controlling these agents, which could be
especially useful for people with reduced respiratory
function, caused by various health problems.

Stimulation of hormone synthesis and
secretion taxon

Bearing in mind the fact that immersion and
swimming in cold water represent a unique type of
stress to which the body is exposed, it is reasonable
to expect changes in the synthesis of hormones that
play a key role in stress regulation and adaptation of
the body to extreme conditions. In this regard, cat-
echolamines, insulin, thyroid-stimulating hormone
(TSH), adrenocorticotropic hormone (ACTH) and
cortisol stand out, in the reviewed publications, as
hormones with a pronounced reaction to stress in-
duced by the mentioned agents (Knechtle et al, 2020).
The same tendency was noted in studies that exam-
ined the levels of dopamine in the striatum and cortex,
which is considered an integral part of the response
to the so-called “cold shock” (Beley A, Beley P et al,
1976), as well as research focused on serotonin lev-
els (Lopez-Ojeda, Hurley, 2024). The effect on insu-
lin metabolism is particularly interesting, although at
first it seems to be a gender determined mechanism
(Gibas-Dorna et al, 2016). In one of the most famous
studies that observed the mentioned problem, thirty
swimmers engaged in ice swimming / winter swim-
ming, were followed during six months, with the main
observed parameters being their morphology and in-
sulin sensitivity (Gibas-Dorna et al, 2016). Subjects
who swam in cold water showed, as expected, tenden-
cies towards a higher percentage of body fat, with no-
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ticeable differences between the genders, compared to
the control group. In subjects with a lower percentage
of body fat, regardless of gender, an increase in insu-
lin sensitivity was observed, but also a total decrease
in insulin secretion (Gibas-Dorna et al, 2016). In a
group of subjects who swam in 0-3°C water for 20
seconds, three times a week, for 12 weeks, a significant
increase in ACTN, cortisol and norepinephrine levels
was observed (Leppdluoto, 2008). Also interesting are
recent studies that examined the effects of cold wa-
ter swimming on pregnant women, which concluded
that regular, properly programmed exposure to cold
water leads to the suppression of corticotropin-releas-
ing hormone (CRH) levels in the circulation, which
consequently affects the reduction of chronic stress
(Gundle, Atkinson, 2020). Chronic stress, to which
pregnant women are exposed, is often associated with
complications such as low birth weight of babies, as
well as premature birth. Accordingly, swimming and
immersion in cold water of appropriate quality, under
controlled conditions, can potentially affect the re-
duction of stress levels in pregnant women, i.e. better
outcomes of childbirth itself (Gundle, Atkinson, 2020;
Shawe, Felton, Harper et al, 2025).

A taxon of morphological, anatomical
and physiological conversions of light
to dark adipose tissue

In the human body, there are two dominant types
of adipose tissue that have antagonistic functions:
white adipose tissue (WAT), which stores excess en-
ergy obtained from food in the form of triglycerides
(and releases it according to the body’s energy needs),
and brown (dark) adipose tissue (BAT), determined to
release energy through thermogenesis (Saely, Geiger,
Drexel, 2012). Research has shown that disturbances
in BAT metabolism plays a key role in the pathophys-
iology of obesity and multiorgan insulin resistance
(Saito et al, 2009; Schrauwen, van Marken Lichten-
belt, 2016; Scheele, Nielsen, 2017; U-Din, de Mello,
Tuomainen et al, 2023). Consequently, and due to its
unique ability to convert excess energy into heat, dark
adipose tissue is considered a new potential “target”
in the determination of physiological assumptions
in the fight against preclinical and clinical obesity,
which accompany the so-called metabolic diseases
(Cypess, Kahn, 2010; Huo, Song, Yin et al, 2022). It
is also important to point out that BAT is innervated
by both sympathetic and sensory nerves, and that it
is characterized by the presence of multilocular lipid
droplets, a large number of mitochondria and signifi-
cantly increased expression of the mitochondrial pro-
tein UCP1 (Nicholls, Locke, 1984). When activated,

the aforementioned protein separates the processes of
mitochondrial respiration and ATP synthesis (Lowell,
Spiegelman, 2000), which means that it consequently
affects the increase of proton leakage through the in-
ner mitochondrial membrane, releasing energy in the
form of heat (Ikeda, Yamada, 2020). Regarding expo-
sure to cold temperatures, studies shows that structur-
al changes in lipid metabolism due to exposure to cold,
such as immersion and swimming in cold water, may
have an important function in the thermogenesis of
BAT, and thus potentially improve metabolic health,
with the aforementioned adaptations observed al-
ready after the third day of exposure (Faber, Zhu, Cas-
tellino et al, 2014; Meikle, Summers, 2017; Sustarsic,
Ma, Lynes et al, 2018; Mika, Sledzinski, Stepnowski,
2019). Dark adipose tissue is especially present in
newborns, i.e. in the organisms of young mammals,
where it has a key role in thermoregulation, i.e. surviv-
al at low temperatures. Although for a very long time
it was considered that it is not present in the system
of adults, or that it has almost no significance, recent
research increasingly proves that adults also possess
metabolically active dark adipose tissue, which can
play an important role in maintaining energy homeo-
stasis in the body (Saito, Okamatsu-Ogura et al, 2009;
Saely et al.,, 2012). Light adipocytes, derived from the
BAT, accordingly share many features with dark adi-
pocytes, such as multilocular lipid droplets, increased
mitochondrial density, and high levels of UCP1, in
addition to increased capacity for oxidation and ther-
mogenesis (Seale, Bjork et al, 2008; Wu, Bostrém et
al, 2012; Kiefer, 2017; Perez Valgas da Silva, Hernan-
dez-Saavedra, White, Stanford, 2019). Also, it is inter-
esting to point out that agents such as cold, i.e. exercise
- swimming in cold water, are important inducers of
the conversion of light adipocytes into dark ones (Pet-
rovic, Walden, Shabalina et al, 2010; Stanford, Middel-
beek, Goodyear, 2015), since the conversion initiated
by exercise and cold increases the number of metabol-
ically active cells in BAT, which essentially represents
one of the newer effective strategies to combat clinical
obesity and T2DM (Ishibashi, Seale, 2010; Gibas-Dor-
na et al, 2016; Vargas-Castillo, Fuentes-Romero, Rod-
riguez-Lopez et al, 2017; Tayebi, Motaghinasab, Esla-
mi et al, 2024). A review of available publications also
observed a connection between exposure to cold and
the genesis of BAT through batokine signaling, i.e.
stimulation of interleukin 6, neuregulin 4 and FGF21
(Fisher, Kleiner et al, 2012; Christian, 2014; Villarroya,
Cereijo et al, 2017). Considering that swimming and
exposure to cold, individually, can positively influence
the management of body composition and insulin
sensitivity, it is clear that a careful combination of the
mentioned methods could potentially develop a new
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approach aimed at combating obesity, which could act
within a population at high risk for the development
of T2DM and other metabolic disorders. This, in a
practical sense, represents an unequivocal expansion
of the theoretical framework of swimming physiology
in the area of immersion and cold water taxa, but also
in the area of swimming prophylaxis by stimulating
the metabolic capacity and function of adipose tissue
as an organ.

Oxidative stress taxon

Swimming and immersion in cold water, in terms
of local and systemic oxidative stress (OS), may have
a dual role; Although swimming in extremely cold
water can be a significant factor in the genesis of OS,
especially in the case of untrained and unadapted in-
dividuals (Kierzenkowska, Wozniak, Boraczynski et
al, 2012; Knechtle et al, 2020), it can also stimulate
the body to increase the production of antioxidants,
which help to fight it (Wesotowski, Kierzenkowska et
al, 2023). Also, bearing in mind that swimming, as a
form of physical exercise, has a positive effect on the
antioxidant protection system (Siems, Brenke et al,
1999), i.e. that it does not lead to a significant acute
increase in the level of oxidative stress in the plasma
of the exposed individual (Obradovi¢, 2024), it is im-
portant to emphasize that short-term exposures to
cold water (cold water immersion or swimming), can
also induce a number of positive adaptive responses,
including increasing levels of antioxidant enzymes,
which help both in neutralizing free radicals and re-
ducing inflammatory responses (Siems et al, 1999;
Ptaszek, Podsiadlo et al, 2024; Shawe et al, 2025). In
other words, long-term observed, regular and con-
trolled swimming in cold water, as well as immersion
in the same conditions, can affect the reduction of OS
levels, but also the general improvement of the capac-
ity and quality of the antioxidant system, which can
prevent numerous pathologies associated with its in-
creased concentration. Also, in addition to common
pathological conditions, oxidative stress is, accord-
ing to one of the numerous theories, also related to
biological human aging (Droge, 2003). In accordance
with the fact that the life expectancy of the popula-
tion has been significantly shortened after the COV-
ID pandemig, it is not difficult to conclude that the
listed and other benefits of immersion and swimming
in cold water can be used as a medium of health man-
agement, affirming factors that, to a certain extent,
can influence the genesis of conditions and diseases
that positively correlate with aging (Liguori, Russo,
Curcio et al, 2018), but negatively affect the quality of
life. In other words, one of the imperatives of modern
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societies that strive for a healthy population is certain-
ly the development and implementation of various
healthy aging strategies, which suppress - slow down
the factors that affect it. Part of one of them is cold
water swimming, which has a positive effect on car-
diometabolic risk factors, stimulates the conversion
of fat tissue, contributes to mental health, the quality
and quantity of sleep of elderly people, etc (Kunutsor,
Lehoczki, Laukkanen, 2024).

Taxon of mental health and
cognitive efficiency

Immersion in cold water has a significant impact
on mental health, as it affects the relief of symptoms
of stress, anxiety and depression (van Tulleken, Tip-
ton et al, 2018; Oliver, 2021; Pound, Massey, Rosenel
et al, 2024; Pound Massey et al, 2024a). Also, in one
of the more recent studies, it was noticed to lead to
an improvement in the general mental status of pa-
tients with rheumatoid arthritis, fibromyalgia or asth-
ma (Lipinska et al, 2024). Publications that observed
the effects of cold water swimming on mental status,
pointed to the fact that subjects who regularly swam in
cold water four times a week, for four months, showed
significantly less symptoms of tension and general fa-
tigue, compared to the control group. In addition to
the above, a better general mood, better memory and
a higher level of energy during the day were observed
(Kelly et al, 2022; Hjorth, Lokke, Jorgensen et al, 2022;
Yankouskaya et al, 2023; Cain, Brinsley et al, 2025,
Ono, Wahl et al, 2025). Research conducted in Finland,
where swimming in cold water is part of cultural her-
itage, highlights it as a form of exceptional support for
general health, self-confidence, and positive self-per-
ception (Airo, Lehtonen, 2023). Also, when it comes
to cognitive efficiency, numerous studies highlight the
positive impact that repeated immersion in cold water
has on reaction time, attention, logical reasoning and
information processing (Jones, Bailey, Roelands et al,
2017; Shoemaker, Wilson, Lucas, Machado et al, 2019;
Falla, Micarelli et al, 2021; Kunutsor, Lehoczki, Lauk-
kanen, 2024).

Life habits and aspirations taxon

Deliberate exposure of the body to cold water has
been viewed with a certain respect and fear since an-
cient times. Today, in the Nordic countries, but also
in Poland, the Czech Republic, Russia and the Baltic
states, “winter swimming” is part of everyday life, cul-
ture and tradition. In the churches of Orthodox Eu-
ropean countries, swimming in cold water is associ-
ated with the celebration of January 19, as one of the
most important Christian holidays, the Epiphany. In
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Russia, Belarus, Ukraine, Kazakhstan and Kyrgyzstan,
the tradition consider making a cross-shaped opening
on frozen water surfaces (in ice), through which, after
the midnight prayer, the religious ones enter the water
and immerse themselves three times. In the Serbian
and Greek Orthodox churches, a similar tradition is ob-
served, which, in addition to immersion, also involves
swimming of 33m long distance, to a cross thrown into
cold water. This is not a part of church dogmas, but a
popular belief that those who dare to swim in cold water
“will be healthy and prosperous throughout the year. Al-
though it seems more and more often that (self)compe-
tition is in the foreground, the spiritus movement of the
mentioned tradition is reflected in the symbolization of
peace, Christian love and unity in faith.

The Epiphany swimming for the Holy Cross was
registered in January 2024 in the National Register of
Intangible Cultural Heritage of Serbia, as an element
of living heritage, from the domain of social customs
and practices. In other parts of the world, especially in
Finland, Sweden, Norway, Russia, Estonia, Latvia and
Lithuania, various forms of swimming and immer-
sion in cold water are part of a centuries-old tradition,
and in the last few decades, they are often practiced in
combination with sitting in the snow and sauna. In the
United Kingdom and Ireland, cold water swimming,
as a sport swimming discipline, is developing rapid-
ly, as evidenced by the increasing number of com-
petitions. The expansion was particularly noticeable
during the Covid-19 pandemic. The same trend was
observed in Slovenia, the Netherlands, Belgium and
Germany during the last 15 years.

Methodological taxon

The methodological taxon, in the context of immer-
sion and swimming in cold water, refers to structured
approaches, techniques and methods that are used
in the study of the physiological, psychological and
metabolic effects of swimming and exposure to cold
water, but also that enable an experiential understand-
ing of the effects of cold water on the human body. In
other words, it includes swimming as a form of phys-
ical activity, but also methods of exposing the body
to cold water developed with the aim of researching
physiological, psychological and health adaptations:
controlled immersion in cold water, different forms
of swimming training, techniques for mapping and
monitoring system responses etc. In addition to being
used in scientific research, the mentioned methods
are also applied in practice, especially in the field of
sports, in which immersion in cold water has a signif-
icant place in the recovery process after training and
competitive loads (Xiao, Kabachkova, Jiao et al, 2023).

Training - competition taxon

Ice baths are a generally accepted agents of recovery
and rehabilitation among athletes, especially among
swimmers, who have been using them for a long time
as one of the effective ways of recovery after intensive
training and competitions. As is known, swimming
requires repetitive movement patterns and explosive
movements, which can easily lead to microdamage
of muscle fibers, inflammation and accumulation of
metabolic byproducts, such as lactic acid. Application
of cold water reduces inflammation and pain due to
vasoconstriction that occurs during immersion, while
after the end of the exposure, progressive vasodilation
occurs, which improves circulation and accelerates
the elimination of metabolites (Bleakley, Davison,
2010). The described method, and its training-com-
petition variants, help in faster tissue regeneration,
reduces the risk of overtraining, enabling swimmers
to recover faster and better, in order to adequately pre-
pare for the training and competition loads to which
they are exposed in a short period of time. In addition
to the benefits they have on the body, ice baths also
have a significant psychological effect. As highlight-
ed by the taxon of mental and cognitive performance,
exposure to cold activates the sympathetic nervous
system, improves focus and resistance to stress, which
can be of crucial importance in competitive condi-
tions, where focus and mental toughness are some of
the main determinants of a successful swimmer’s per-
formance. Many elite swimmers implement ice baths
in their recovery routines, as they have a positive effect
in reducing muscle spasm, increasing muscle elasticity
and accelerating tissue regeneration (Xiao et al, 2023)
in the period between races, especially during sev-
eral-days competitions. When combined with other
recovery methods, such as proper nutrition, sleep hy-
giene, hydration, and massage, an ice bath can signif-
icantly contribute to long-term endurance and peak
swimming performance.

In addition to the fact that it is used to speed up
recovery in healthy athletes, the ice bath has an im-
portant place and role in the rehabilitation process
after injuries. Cryotherapy (“ice treatment”), which
involves treating certain injuries or conditions with
ice, cold compresses or other cooling techniques, is
often used in the rehabilitation of acute sports inju-
ries, such as contusions, distensions, distortions, dis-
locations, tendinitis, and the like, since it affects the
reduction of pain perception, but also the reduction
swelling and muscle spasm (Wilcock, Cronin, Hing,
2006). Also, treating the injured area with ice (or
other agents whose effects are based on low temper-
ature), slows down metabolic processes, which helps
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control the inflammatory response and prevent fur-
ther tissue damage. In addition to the application in
the initial phase of recovery, the use of ice baths in the
continuation of the mentioned process can affect the
improvement of blood flow and the acceleration of
tissue regeneration, allowing athletes to return to an
adequate training process more quickly (Hohenauer,
Taeymans et al.,, 2015). The continuous application
of this method, under the supervision of an expert,
can have a significant effect on shortening the time
of recovery or rehabilitation, but also on improving
the functionality of the locomotor apparatus after an
injury. In sports similar to swimming, which imply
that athletes often compete several times a day, and
thus for several days in row, the recovery speed index
is one of the key factors for maintaining competitive
efficiency and, accordingly, planning a competitive
strategy. Immersion in the so-called “swimming tubs’,
mobile installations that are placed in the competition
area, is a practice that is practiced during the breaks
between races, or at the end of the competition day.
These protocols, which imply previous co-adaptation
of organic systems, speed up the regeneration process,
i.e. the organism prepares faster and more efficiently
for the next performance. Accordingly, the following
protocols are most often used:

— Brief ice baths (3-5 minutes in water 10-15°C):
They are used immediately after the race to reduce
localized inflammation, i.e. to slow down muscle fa-
tigue, without excessive cooling, which could nega-
tively affect explosiveness in the next race.

— Contrast baths (alternating exposures: 3 minutes
of cold water + 2 minutes of warm water, repeating
the process 3-4 times): Improve circulation and help
eliminate metabolites without a drastic drop in muscle
temperature, which can help athletes maintain opti-
mal strength levels for subsequent performances.

- Use in combination with active recovery: low-in-
tensity swimming or stretching after an ice bath can
improve muscle flexibility and accelerate recovery,
without negatively affecting the swimmer’s perfor-
mance.

After the end of the competition day or after the
competition, athletes often apply longer sessions of
ice baths (10-15 minutes in water 10-12°C), with the
aim of promoting tissue regeneration and reducing
muscle inflammation. This is especially useful for
swimmers participating in final races or relays, where
every second counts for success. However, it is impor-
tant to emphasize that too frequent application of ice
baths during multi-day competitions can temporarily
affect the reduction of muscle strength, i.e. adversely
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affect adaptive processes, which is why it is important
to adjust the frequency and duration of exposure, in
accordance with the individual characteristics of the
athlete and the needs dictated by the competition it-
self (Wilcock et al., 2006). The effectiveness of using
an ice bath in the population of top athletes has been
confirmed, in addition to research, by training and
competition practice, which is why today it is an indis-
pensable part of the recovery program in top sports.

SWIMMING THEORY AS A
KNOWLEDGE AND PRACTICE
ENTITY

By analyzing of numerous information sources at
a high level of knowledge (128 publications), which
were selected in relation to the key words: immersion,
swimming, cold water, physiology, aging, training,
competitions, sports... a large number of related ref-
erences were determined, with which, more closely,
it is possible to determine the multiple effects of im-
mersion and swimming in cold water. In the next cog-
nitive step, the analysis of selected references, which
could conditionally be called discourse analysis (the
text contains a meaning that can be interpreted and
searched for meaning in it), the taxa of practice and
research practice were determined.

Identified and described taxa of submersion and
swimming in cold water, in the next cognitive step, us-
ing a constructivist approach, separated the following
cognitive categories of life and health habits, namely:

- Hormetic category (predetermined by the course
of adaptive responses of organic systems, with a clear
outcome on health, training and benefits of lifestyle
habits);

— Applied training-competition category (referring
to training condition and preparation, immersion, re-
covery, anxiety, weight management);

- Methodological category (methods and tech-
niques of knowledge);

- Health-applicative category (aging, inflamma-
tion, metabolic, neurocognitive conditions and dis-
eases...);

- Religious category (as a peculiarity of the Ortho-
dox faith, celebration by immersion in cold water).

The effects of established concepts of immersion
and swimming in cold water are a current research
area, but also an effective field of health conditioning
and trained human abilities, athlete’s skills, as well as
a challenge for religious people in their relationship
with God.
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