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\‘, KANHUKA 1Y KHUKUAU

CMNOPTMBHAs MeaMLIMHA

KAMHUMKQ CNOPTUBHOW MEeAULLUHBI GAY>XKHUKU) —
70-A€THUIK ONbIT B MEAULLUHCKOM o6ecnevyeHum
npodeCcCUOHAABHOIO CMOPTA BbICLUUX AOCTUXXEHMU

-

KAMHUKA (AYXXHUKM) BEAET HAOYHHO-NMPAKTUYECKYIO AEAT
Hawu cneunaAmcTbl NPUHUMAIOT YHACTUE B KPYNHEMH
peHUuMsAX, OOMEeHUBAIOTCS OMNbITOM C BEAYLLUMMU
yHuBepcutetamu. Ha 6ase KAMHMKU PYyHKLLMOHMU
KAMHHM4Yeckoe otaeAeHue Kacdeapbl CNOPTUBHOM

U MEAULMHCKOMN peabuantaumumn Ce4eHOBCKOro YHuBe

OCHOBHbIE HANpPAaBA€HUA AeATeAbHOCTMU.
yrAysAeHHble MeAULMHCKHME OO6CAeAOBAHMS, CbYHKLI.MOHCIAbHGiI
ANATHOCTUKA, KOPAUOAOTHNUA, BOCCTAHOBUTEAbHOE A€e4YEeHUe.

(KAMHWMKA CrnopTMBHOM MeAMLLMHbBI)
VA. AY>KHUKK, 24, CTP. ]
D00 5 |www.csmed.ru
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WHHOBaLMOHHaA MeToAnKa CTabunusaumm NoICHUYHOro otTaena
NO3BOHOYHUKA. BbICTPLIN NYTb OT onepauyumn A0 CHATUA BCEX OrpaHUyYeHnI
y npocpeccuoHanbHbIX COPTCMEHOB

J.H. [I3ykaes’, A.B. JKonuncxuii’>, A.B. bopsenxos’, A.V. Tonopckuii>”

"IbY3 2. MocKksbi «[[opodckaa KauHudeckasa 6oibHuya Ne 67 um. J1.A. Bopoxobosa
JAenapmamerma 30pasooxpaHeHus 2. Mocksbl», Mockea

2QrbYy «®edepasbHbil HAYYHO-K/UHUYECKUl UeHmp cnopmusHol mMeduyuHbl U peabusiumayuu
®edepanibHo20 MeAuKo-buoi02uYecKko20 azeHmcmsa», Mocksa, Poccus

PE3IOME

Ienp uccnenoBanms: [lo HACTOAIETO BPEMEHM CyIeCTByeT fedUInT cBefieHnit 06 addekTMBHOCTHN U 6€30IaCHOCTH XVMPYPrIIeCKOro TedeH s
neperiomoB Th10-L2-cerMeHTOB MO3BOHOYHMKA Y MAIMEHTOB, KOTOPHIX MOYKHO OTHECTH K IPyIIIe NPO(peCCHOHAMbHBIX CIOPTCMeHOB. ITpy sToM Han-
6o71ee YaCTO MCIIOTb3yeMble METO/bI OTIEPATMBHOIO BMENIATeMbCTBA He TTO3BOJIAIOT OCYIIECTBUTD IIONTHOLIEHHOE BO3BPallleHNe Ha OTPaBMaTIIeCKIit
yPOBeHb GU3MIECKOIT AKTUBHOCTIL.

Marepuaibl ¥ METOAbI: B OnycaHHOM KIMHMYECKOM Cydae 18-7eTHuit podeccuoHanbHblil Beocuneauct (poct 180 cM, Bec 68 Kr) momyumt
TPaBMy II03BOHOYHMKA BO BpeMs HajIeHNs C BEJIOCUIIE[la HA MEX/[yHapPOJHBIX COPEBHOBAHMAX IO Berocnopry. Cpasy mocjie HOomyYyeHus TPaBMbl
OH 0BT TOCTIUTAIM3UPOBAH B CTALIMOHAP, I/ie eMy ObUI [MarHOCTYPOBAH 3aKPBITHII OCTIOXKHEHHBIN KOMIIPECCHOHHO-0CKO/IbYATBII ITEPe/IOM Terta mep-
BOTO NOACHINYHOTO II03BOHKA C KPYITHBIM KOCTHBIM OT/IOMKOM, CTEHO3MPYIOIIM II03BOHOUHBI KaHas (B2N3 no kmaccuduxanmm AO Spine), u uepes
10 jHeit OC/Ie TIOMY4YeHNA TPAaBMBI eMy Oblia BBIIIONHEHA HIepBUYHAA CTabuImsupyomas oneparusa. OTHAKO B TeYeHNe IBYX MECALEB II0CTIe e BbI-
MIOJTHEHMS Y CIIOPTCMeHA COXPAaHS/MICh BEIPOYKEHHbII 60/1eBOI PafKy/ISAPHBI CUHAPOM B IIPaBoii Hore (6 6a//IoB MO BM3yaTbHO-aHATOTOBOI MIKajIe
(BAIII)), mpaBoCTOPOHHMII MOHOIape3 MbILIL Gefpa 11 ronenu (no 3 6ammos mo mkane MRCS) runectesns Ha nepefHe60KOBOJ TOBEPXHOCTH TIPABOI
HOTH, a TAaK)Ke 3HAUNTENTbHOE CHIDKEHNe KauecTBa X13HM (54 % o onpocHuky Oswestry).

C y4eTOM COXPaHSIOLIEIICs CUMIITOMATHKY [ALMEHTy ObIIO IPOBEEHO ABYXITAITHOE XMPYPIUUecKoe TedeHne: Ha IePBOM JTalle MPOTsDKeHHAs
pUrMAHAA CTabUIM3aILys, @ Ha BTOPOM 3Talle (Yepes 5 MecsAlleB) IOC/Ie MOAB/IEHNA MePBbIX NPU3HAKOB CIIOHAMIONe3a — KOPOTKas HMOJTypUTHIHASL
crabumsanus ¢ ucnonb3oBanueM PEEK-crepkHeit.

PesynbraTsl: Y>Ke [T0CTIe IIEPBOTO JTalla JIeYeH s OTMeYeH MTOMHbIIL perpecc 6omeBoro curapoma (0 6aios o BAIIL), perpecc mpaBoCTOPOHHETO
MOHOIIape3a, 3HAUMTe/IbHOE yIy4lleHye 110 JaHHbIM onpocHuKka Oswestry (2 %). Yepes ueTbipe MecsIia ObUT IPOBEJEH BTOPOJ 9TAIl XMPYPrUYECKOTO
JIe4eHM s, KOTOPDII IIO3BOIM/I COXPAHUTD HAJIKHYIO CTaOMIM3ALMIO B NIEPEXOTHON 30HEe MEX/Y I'PY/HBIM 1 HOACHUYHBIM OT/e/IaMV [IO3BOHOYHM-
Ka, B TOM YNC/Ie IPY AMHAMMYECKMX Harpy3Kax Ha QMKCHPOBAHHBI CerMeHT. B pesy/nbrare CIOPTCMEH CMOT BEPHYTBHCA K AKTUBHBIM TPEHMPOBKAM
6e3 pucka ecTabuaMsaIMy CUCTEMBI U IIPY HaOMIOfieHN B TedeHne 10 MecslieB NOC/Ie IPOBefieH s BTOPOTO 3Tala XMPYpPrideckoro BMeIaTeNbCTBa
He UCIIBITbIBa/T HUKAKIX OTPAaHMYEHNIT IPU Peann3aliuy CIIOpTCHenuUIHON Harpy3Ku TI060¥ MHTEHCBHOCTH.

3axmioyenne: IIpeanoXXeHHBII METOJ, ABYX9TAIIHOTO XMPYPIUUECKOTO JIeYeHMs MO3BOMNMI NMPOdecCHOHAaNbHOMY BEMOCHIIEHVUCTY BEPHYTHCA
Ha JOTPaBMaTUYeCKMII YpOBEHb (U3NIECKOI aKTMBHOCTH Yepe3 1IeCTh MecCAleB MOC/le 3aBeplIeH)A BTOPOTO STala ONePaTHBHOTO IeYeHNs OCTIOX-
HEHHOII TPaBMbI II03BOHOYHMKA. PacCMOTpEHHBIN KIMHUYEeCKMII CITydaii CBUAETeNbCTBYeT 06 apdexTunHOCTN MpuMeHeHNs PEEK-cTepyxHelt mpu oT-
CpoYeHHOIT QUKCALMY ¥ AKTUBHOI peabumnTaruy 6e3 orpaHnIeHmIL.

Kniouesvie cnosa: cionunones, NOMypuUrniHas cTabuamM3anis, TOACHIYHBIN OT/AeN TI03BOHOYHNKA, KOMIIPECCHOHHBII IepenioM, npodeccro-
HaJIbHBII CIIOPT

BrnaromapuocTu: yccnefoBanme nojiJep>KaHo TPAHTOM IIPaBUTETbCTBa MOCKBbI Ha peann3aliio HayYHO-IPAaKTUYEeCKOTO IPOEKTa B MEAMLIMHE
Ne 1503-23/23.

KOH(i)II]/IKT MHTEPECOB: ABTOPDI 3aAB/IAIOT 06 OTCYTCTBUN KOHClJT[I/IKTa VHTEPECOB.
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Innovative stabilization of the lumbar spine. Fast track from surgery
to removal of all restrictions in professional athletes

Dmitry N. Dzukaev', Andrey V. Zholinsky?, Anton V. Borzenkov', Anton I. Toporskiy"”
"Moscow City Spinal Neurosurgical Center, L.A. Vorokhobov City Clinical Hospital No. 67, Moscow, Russia

2Federal Research and Clinical Center for Sports Medicine and Rehabilitation, Federal Medical and Biological Agency,
Moscow, Russia

ABSTRACT

Purpose of the study: To date, there is a lack of data on the effectiveness and safety of surgical treatment of Th10-L2-segment fractures of the spine
in patients who can be classified as professional athletes. The most frequently used methods of surgical intervention do not allow a full-fledged return
to the pre-injury level of physical activity.

Materials and methods: In the described clinical case, an 18-year-old professional cyclist (height 180 cm, weight 68 kg) sustained a spinal injury
during a fall from a bicycle at an international cycling competition. Immediately after the injury, he was admitted to hospital where he was diagnosed
with a closed burst fracture of the first lumbar vertebral body with neurological complications and a large bony fragment causing stenosis of the spinal
canal (B2N3 AO Spine). He underwent primary stabilisation surgery 10 days after the injury. However, two months after the operation, the athlete con-
tinued to have severe radicular pain syndrome in the right leg (6 points on the visual analogue scale (VAS)), right-sided monoparesis of the thigh and
lower leg muscles (up to 3 points on the MRCS scale), hypoesthesia on the anterolateral surface of the right leg, and a significant decrease in quality of
life (54% on the Oswestry questionnaire).

Taking into account the persisting symptoms, the patient underwent two-stage surgical treatment: extended rigid stabilisation at the first stage, and
short semi-rigid stabilisation using PEEK rods at the second stage (5 months later) after the first signs of fusion.

Results: Already after the first stage of treatment there was a complete regression of pain syndrome (0 points on VAS), regression of right-sided
monoparesis, significant improvement according to the Oswestry questionnaire (2%). Four months later, the second stage of surgical treatment was
performed, which made it possible to maintain reliable stabilisation in the transition zone between the thoracic and lumbar spine, including dynamic
loads on the fixed segment. As a result, the athlete was able to return to active training without the risk of destabilisation of the system, and at follow-
up for 10 months after the second stage of surgery, the athlete did not experience any limitations in performing sport-specific loading of any intensity.

Conclusion: The proposed method of two-stage surgical treatment allowed a professional cyclist to return to the pre-injury level of physical activity
six months after the second stage of surgical treatment of a complicated spinal injury. This clinical case demonstrates the effectiveness of PEEK rods in

delayed fixation and active rehabilitation without restrictions.

Keywords: spondylodesis, semirigid stabilization, lumbar spine, compression fracture; professional sports
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1. BBenenne

C pasButueM o61ecTBa ¥ TEXHOIOTUIT CTPYKTypa TPaBM
MeHsIeTCsl B CTOPOHY Ipeobafanus 60ee BBICOKOIHEpre-
TUYECKNX TIOBPEXAEHMUI, K KOTOPBIM OTHOCUTCH OCTpas
TpaBMa II03BOHOYHMKA. [TouTn y 7 % manueHnToB, IOCTYIUB-
LIMX B CTALMOHAp C TYTIOM TPaBMOM, BBIABIAITCA IepPeo-
MBI IIO3BOHKOB B 30HE I'PYIONIOSCHUYHOTO Ilepexoia. Takas
BBICOKAs YaCTOTA CBS3aHA C TOBBIIIEHHBIMM ITOABIKHOCTDBIO
VI HaTPY3KOJ B CETMEHTAxX Th10-L2 BcnencTBue aHATOMMUYE-
CKMx ocobeHHOCTell 9Toro otfena. OKOIO YeTBepTH Iepe-
JIOMOB TPYJOIOSACHUYHBIX CETMEHTOB OC/IOKHEHBI HEBPO-
OTMYeCKUM TedUINTOM, YTO HPUBOAUT K (Pu3mveckmm,
TPYOBBIM V1 COLMAIBHBIM Orpanndenusm [1]. [ mpodec-
CHOHAJIPHOTO CIOPTa XapaKTEPHbI BBICOKOSHEPTeTUYECKIE

TpaBMI)I, " OHUM 3aHMMAKT TpeTbe MeECTO B CprKType TpaBM
MTO3BOHOYHMKA HOC/IE TTaJIeHUI U OPO>KHO-TPAHCIOPTHBIX
npoucmectsuit [2, 3]. IleperoMbl ITO3BOHKOB Yallle BCETO
CBA3aHBI C BBICOKOSHEPTETUYECKON OCEBOI KOMIIPECCUOH-
HOI1, p/IEKCMOHHO-[UCTPAKIMOHHOIT, @ TAK)Ke POTALIMOHHO-
HaIpaBJIEHHON CUTION.

CoBpeMeHHBIe TIpeNCTaBNeHNsI 06 OCHOBHBIX THIAX
Hepe}IOMOB pr}IHOI‘O U IIOACHUYHOI'O OTAEC/IOB ITIO3BOHOY-
HUKa M TaKTMKe VX JIe4eHNs COIepKaTcsi B Kiaccuduka-
1y, pa3pabOTaHHOI COOOIECTBOM CIMHAIbHBIX XMPYProB
AO Spine. Jta KmaccuduKaLys IPeNIONAraeT pasieneHne
Iepe/ioOMOB Ha 3 OCHOBHBIe Kareropuu: A (koMIipeccu-
OHHBbIe IIOBPEXJIeHNs Tel MO3BOHKOB), B (mmcrpaxumon-
Hble MOBpeXx[eHns mo3BoHKoB), C (momHoe pasobieHne
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II03BOHOYHNKA Ha YpOBHe IepenoMa ¢ (OpMMpOBaHMEM
TpaHc/ILMM). B Kax /01t KaTeropuu ecTb MOATUIEL. B 60/1b-
IIMHCTBE C/Iy4aeB IepenoMsl Tuma B u Tem 6onee C mopte-
AT XMPYPrU4ecKoMy JiedeHUI0. B kareropum IepenoMos
A XMpypruueckomy jedeHuIo mozajexar NoaTumbsl A3 u A4.
Knaccudukanunms gaer pekoMeHpanuu o BeIOOpPY ¢ukxca-
nuy. B menoM, kak mpaBuiIo, MIA THIIA A BO3MOXKHO IIPO-
BefleH)e YeTBIPEXBMHTOBOII PUTHAHON CTabunmsaunnu,
st TunioB B 1 C BOCBMUBMHTOBOI PUTUIHOM cTabum3sa-
LUV B COYETAHUM C TeJI03aMelljeHueM IIpY Ha/IMIUY 3HA4M-
MOTO Pa3pyLIeHNN IIepefHell KOJIOHHBI II03BOHOYHIUKA.

Knaccnpukauns AO Spine npusHana Haubonee Hagex-
HOI1 COIVIACHO /IaHHBIM COBPEMEHHBIX Hy6711/n<aum71. B cu-
cremarudeckoM o63ope Hwang u coaBT. femaercs 3akiode-
HILE O TOM, 4TO K/IacCUUKALUA B [[e7IOM 06/1ajaeT BBICOKUM
ypoBHeM HajeXHOCTU. IIpy 3TOM HauMMeHbUIINII YPOBEHD
COITIacHsI CpeAM CIEUMATICTOB HaOMIO[ANCs B OTHOLIEHNN
TaKTUKY JIe9eHNUA IepenoMoB nopgrunos Al, B3, a Haume-
Hee Ha/Ie)XHO KIaccuUIMpOBaIICh IIepeIoMbl oATHIa A4
[4]. B pabore A. Abedi u coaBT. OTMedYeH HU3KUII YPOBEHD
COITIacys IIPY OLeHKe KIacCUPMKALUM B IIEJIOM, OFHAKO
IIpM UCKTIOYEHUY U3 OLEHKU HEKOTOPBLIX IIOATUIIOB YpO-
BE€Hb COIVIACKS CTAHOBMJICS BBICOKUM [5].

B nccnenoBannu Pishnamaz u coaBT. IpoBORWMICS CpaB-
HIUTEIbHBIN aHA/IU3 OLEHOK HabofgaTeneil B OTHOIIEHUN
Hanboree MCIONb3yeMbIX B JAHHBII MOMEHT Kaaccuuka-
uuit AO Spine, TLICS n LSC. Ero aBTOpBI IpNIIIN K BBIBO-
Iy, 9YTO MEXSKCIIEPTHBI/I KOHCEHCYC IIPY OLIEHKe CUCTEMBI
TopakomoMbaabHbIX MoBpexxaeHuit AO Spine 3HaUNTeTBHO
BBIIIIE, YeM Y OCTa/IbHbIX Kraccudukauuii [6]. Cxoxue pe-
3y/IbTAaThl JOCTUTHYTBI U B MCCIeNOBaHMU IpUHb U COAaBT.,
B KOTOPOM ObIJIO YCTaHOBJIEHO, YTO HAMBBICIIINE I0OKA3ATe/N
HaJIeKHOCTY U BOCIPOM3BORUMOCTI ObUIN Y KIaccupuka-
uuit A. Dennis u AO Spine [7].

Takum 06pa3oM, B HACTOSIIVIT MOMEHT JiedeHe TPaBM
II03BOHOYHNKA B OCHOBHOM OIIMPaeTCsA Ha PeKOMEeHNAIN
AO Spine. OpHako HI B 9THX, HI B KaKMX-1M60 APyIux pe-
KOMEHMIAISAX HeT crenuduueckoit mupopmannm o mede-
HMI MTALVEHTOB, KOTOPbIE B CUTY CBOUX IIPO]ECCHOHAIBHBIX
0065I3aHHOCTEl CTANKMBAIOTCS C BBICOKMMM (PU3UIECKUMU
Harpyskami. IIpy 5TOM TakuM IaIlieHTaM dallle BCeTO pe-
KOMEHJIyeTCs BO3IepXKIUBAThCA OT HATPy30K Ha CPOK He Me-
Hee 12 MecsiieB.

AHanus Hay4dHOII MuTepaTyphl B 6ase maHHbIX Pubmed
B nrepuof, ¢ 2015 mo 2025 rop ¢ uCnonb3oBaHMeM CI0B U UX
coderaHuit «acute spinal trauma in professional athletes»,
«lumbar fractures in professional athletes», «surgical
treatment of a spine fracture in professional athletes», «return
to sport after surgical treatment of spinal trauma» mossomun
o6HapyxuTh 190 mybnmkanmit. JHaUNTeNbHAS UX YaCTb I10-
CBAIIleHa TPaBMaM IIEJHOTO OTZe/Ia TO3BOHOYHNKA I JleTe-
HepaTVBHBIM IIOPAXEHVAM II03BOHOYHUKA Y CIIOPTCMEHOB.
JInb B HeOO/IBIIOM KOMMYECTBE UCCTIETOBAHMIT OBIIN O~
CaHbI TOPAKOMIOMOAIbHBIE TPABMBI, ¥ B HUX 9allle BCEro
OIMCBIBA/INCD 160 OTHa/IeHHbIE OCTIeACTBIS CIIMHAIBHOI
TPABMBI C ICXOZ{OM B TSsDKE/IBIII HEBPOTIOINYECKIIT AeUINT,

7

6o JIeYeHNst TPABM, KOTOPbIe He TPeGOBajM OIePaTUBHO-
ro BMelllaTeNIbCTBa. B nrore 6I)UIO BbINIEZIEHO BCETO TPpU UC-
CNE€NOBaHNA, B KOTOPBIX ONMCBHIBAINCH cnyqam, HO}IOéHbIe
NIpefCcTaB/lIeHHOMY KIMHNYECKOMY CTydalo.

B crarpe Raisch 1 coaBT. mpoBeneH aHammn3 BO3Bpalile-
HMSI K TPEHVMPOBKAM CIIOPTCMEHOB TIOOUTENBCKOIO YPOB-
HS [OC/Ie TPaBMbl IIO3BOHOYHMKA. B mccremoBanme Gpimm
BKJIIOUEHBI (1)]/[3]/[‘{6CKI/I aKTMBHbBIE MMaLMEHThI 10 60 JeT
6€e3 HEBPOIOTMYECKOTO BedULNTA, KOTOPBIM IIPOBOAMIOCH
xmpypmquKoe MM KOHCEPBATUBHOE JIEYEHUE. ABTOPI)I
IIPpOAEMOHCTPpUPOBA/IN BI)ICOKyIO ‘IaCTOTy BO3BpallleHNA
K (M3MYeCcKOll AKTMBHOCTY YYaCTHUKOB HCCIETOBAHII:
62 % depes 6 mecsitieB 1 81 % uepes 12 mecsnes [8].

B cucremarnueckom 0630pe Reyes 1 coaBT. oueHuBa-
JIach YaCTOTAa BO3BPallleHV Ha IPEXKHUI YPOBEHb pr3nde-
CKOJ1 aKTMBHOCTH 3JIUTHBIX CIOPTCMEHOB II0C/Ie OIepalinit,
CBA3aHHDBIX C NET€HEPaTMBHbIMUI 3360}IeBaHI/I§{MI/I II03BO-
HOYHIKA, C ICIIO/Ib3OBAHUIEM XI/IpypI‘I/I‘IGCKOI?[ TE€XHUKMU, CO-
Xpassiioieit aBykeHne. Takke ObIT IPOBENEH MeTaaHAIN3
cTaren ¢ pe3YIIbTaTaMI/I MUKPOAVCKIKTOMUNM B ITOACHUY-
HOM OTfle/le TI03BOHOYHMKA. IlonydeHHbIe B 0030pe faH-
HbIC CBI/IHQTCIII)CTBYIOT O BBICOKOM ypom-le BO3Bpalll€eHNA
B CIIOPT, YaCTOTa KOTOPOTO BapbMpOBaNach B [uala3oHe
ot 75 10 97 %. Cpentee BpeMsi BO30OHOBIIEHNUS JOOIEPALIN-
OHHOT'O YPOBHS aKTMBHOCTM COCTABIANO 5,2-6,6 Mecsla,
a IPOOJDKUTETbHOCTD Jla/bHeIIel CIIOPTUBHOI Kapbephl
He mpesbllana 3,5 roga. IIpu sToM puck penupuBupoBa-
HUA 6I)UI OJOCTATOYHO BBICOKVIM UM HAXOOWMJICA B OMAIIA30HE
ot 8,3 mo 13,1% [9].

B mpyrom cucremaruueckom o63ope Cook u coaBT. pe-
3y/IBTAThl MUKPOXMPYPIUUECKON AMCKIKTOMUU OBUIM CO-
IOCTaBMMBI ¢ faHHbIMU Reyes u coaBt. Ho B aTOM 0630pe
TaK)Xe IPOBOAM/ICA aHAIN3 JMICXOJOB XMPYPIU4eCKOro je-
YeHUs CIOHJVIONM3HOTO CHOHAMIONNCTE3a Y MOJIOMBIX
CIIOPTCMEHOB. ABTOPI)I OTMEYAIOT, YTO TEXHMKaA Hy)KKOBOI‘O
crioupuozesa (Buck fusion technic), koropas ucnonbsyercs
NP BO3MOXXHOCTY PefyKLMM IO3BOHKA B CIydasx JNCTe-
3a HUBKOJI CTeIleHM, [I03BOIMIa 06eCrednTh BO3BpallleHne
B CIIOPT B IIOAAB/IAOI[eM O0IbIINHCTBE crydaes (80-100 %)
B TeyeHue 6-12 mecsiueB. [Ipn HeOOXOAMMOCTH IPOBEREHNIS
MeXTETIOBOTO CIIOHAWIONE3a BO3BpallleHNe B HEKOHTAaKT-
Hble BU/IBI CIIOPTA TaK)Ke ObIIO BO3MOXKHBIM depes3 612 Me-
caren. OfHAKO A1 KOHTAKTHBIX BUIOB CIIOPTA (ocobenno
TUMHACTVKY, QyTOONa, perbu, mayspnuTrHra, IPbLKKOB
C IapalmToOM I GaHIKM->KAMIIVHT) CpOKM BO3BpallleHUs
Ha IIPeXXHNI YPOBeHb (PU3NIeCKOl aKTUBHOCTH 110 MHEHUIO
60}IbIlII/IHCTBa 9KCIIEPTOB HNO/DKHBI COCTABJIATH HE MEHEE
12 mecaues. IIpu stom 12-16% 3KcrepTOB He pPEKOMEH-
IYIOT, a 2—6 % 5KCIIepPTOB 3alpelaloT IPOO/DKEHNE 3aHA-
THUIL 3TMMU BUJAMU CIOPTa (BapbUpyeTcAd B 3aBUCUMOCTU
OT CTelleHy cioHauIonucresa) [10].

Heobxogumo OTMeTHTH, 4YTO MPOBENEHHBIN MOWUCK
He [I03BO/INI 0OHAPYXXUTh UCCIENOBAHIS, AHATU3UPYIOLIIe
pasnuuHble MapaMeTpbl 3PPEKTUBHOCTU XUPYPIUIECKOTO
nedeHus MpodeccHOoHANbHBIX CIHOPTCMEHOB C TpaBMaMy
IPYOMOACHNYHOTO OT/e/a I03BOHOYHMKA.
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Ilenpro HalIero MCCIEROBAHMA CTA/IO OLEHNUTD BIIMSHILE
IIPMMEHEHNA METOAA ABYXITAITHOTO XUPYPIMIECKOrO j1ede-
HYISI HA BOCCTAHOBUTE/IbHBII TEPMON Y IPO(eCcCrOHaTbHOTO
BEJIOTOHIIMKA C 3aKPbITBIM OCJIOXHEHHBIM KOMIIPECCHOH-
HO-OCKO/IBYATBIM [IePeTOMOM Tefla L1-103BOHKa C KPYIIHBIM
KOCTHBIM OT/IOMKOM, CTE€HO3MPYIOIVM IMO3BOHOYHBIN Ka-
Han (B2N3 mo xmaccudukaunu AO Spine Thoracolumbar
Classification System).

2. Marepuanbl ¥ METOAbI

Onucanne KIMHUIECKOTO CTydas

[Tpodeccnonanpubplit 18-meTHMIT Benocumenuct (poct —
180 cM, Bec — 68 KI, TPeHMPOBOYHBII cTaXX — 10 eT)
17 centsi6ps 2023 rofa Bo BpeMst MeXXAYHAPOHOI BEJIOTOH-
k1 B VicrlaHuM B pe3y/nbTaTe MajfieHs C BelIOCUIIeNIa Ha CTpa-
XOBOYHBIII OTOOHNUK IOTy4MIT TPAaBMY ITI03BOHOYHMKA.

Co c0B crIOpTCMeHa, Cpa3y Hoc/e MafeHus MOosABUIACh
BBIp@)XeHHast 60/Ib B 00/1aCTI MOSICHNYHOTO OTAE/A 03BO-
HOYHIMKA, IIepeHEeN TOBEPXHOCTH BCeil MPaBOJ HUYKHEN KO-
HEYHOCTH, YYBCTBO OHEMEHNS U CIA6OCTh B IIPABOIL TOIEHIL.
OH 6BII TOCHUTANMN3UPOBAH B CTALMOHAP, [Ae [0 Pe3y/b-
TaTaM OCMOTPa OB BBLIB/IEH HEBPOIOTMYECKNIT AepUIUT
B 00’beMe IPAaBOCTOPOHHETO MOHOIIApe3a YeThIPEeXIIaBOil
MBIIIOBL Oegpa 70 3 6amioB, MPUBORAIIMX MbIII bexpa
0 3 6am1oB, epenHeit 60/pIe6ePIIOBOI MBI O 3 6aI-
JIOB, MKPOHOYKHOII MBIIILBI 1O 3 Ga//IOB, TUIIECTE3NS B TIpa-
BOJ HVDKHEV KOHEYHOCTY HIKE YPOBHA KOJIEHHOTO CyCTaBa
(IIpeUMYIeCTBEHHO IO IepefHeOOKOBOI MOBEPXHOCTIH).
Ilo pgaHHBIM HelpoBU3yaMU3alMOHHON KapTuHbel (MPT,
KT mosicHMYHOrO OTHeTa IO3BOHOYHMKA) OBUI BBLIBIEH
HEeCTAOWIBHBIN IIEPEIOM IIEPBOTO IOSICHUYHOTO IIO3BOH-
ka (B2N3 AO Spine Thoracolumbar Classification System)
(puc. 1).
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Crabmmmsupyioliee olepaTMBHOE BMEIIATENbCTBO

B rociintans . Kopgo6a (Mcmanust) ot 27 ceHTabps

2023 ropa (10 gHel moCIe TPAaBMBI)

BeinonHeHa cTabuiMsupyoLias Omepanys ¢ YCTaHOB-
KOl 4eTHIPEXBUMHTOBOI TPAHCIEAMKY/IAPHON (UKCUPY-
foutent cucreMpl Th12-L2 (puc. 2) ¢ MOMTOXUTENBHBIM 3(-
¢exToM B Bufie CyOTOTA/IBHOTO perpecca BepTeOpOoreHHOro
6071eBOT0 CMHPOMA B ITOSCHUIHOM OT/je/Ie TO3BOHOYHMKA.
OpHako BBUAIY COXPAHAIOIIETOCSA BO3JEHCTBYUA KOCTHOTO
OT/IOMKa Ha HEPBHBIE CTPYKTYPBI HEBPOIOIMIeCcKuit aedu-
LT B BUJIe lTape3a B IPaBOIl HIUYKHE KOHEYHOCTH, SIBJICHUI
TUIIeCTEe3UU COXPAHNICS.

JByX3TanmHO€ HEMPOXMPYPrUIECKOe IeYeHME:

07 Hosa6ps 2023 roga u 18 anpensa 2024 roga

B Hos6pe 2023 ropma marmeHT obparmics B LleHTp
10 OKA3aHWIO XMPYPIUUECKOI HOMOLIM OOIBHBIM C fere-
HEepaTUBHBIMU 3a00I€BAaHMAMY [TO3BOHOYHMKA 1 OCTPOIL
TpaBMoit lopopckoit KauMHMYeckoit OGompHUIBL N 67
um. JI.A. BopoxoboBa [lemapramMeHTa 3[paBOOXpaHEHMUs
ropoga MockBbl. B KIMHMYECKOV KapTHHE COXPaHANNCH
Kamobsl Ha cmaboCTh, OHEMeHNE B 00/IaCTH TEpefHEOOKO-
BOJl IIOBEPXHOCTM TOJIEHU, @ TaKXXe HapyIleHMe MOXOJKM:
MaIMeHT IPUXPaMbIBajl Ha NIPaBYI0 HIDKHIO KOHEYHOCTb.
VIHTeHCUBHOCTD 60/I€BOrO CMHPOMA OLleHIBA/IACh IIPY I10-
Moy mKanbl BAII, orleHKa HapyIeHMiT )KU3HeesATeTbHO-
CTM ompefienAnach mpu nomoiu Oswestry, olleHKa Hapylle-
HIIT YyBCTBUTENBHOCTH cornacHo fiepmaTomaM O.Foerster.
IToxasarens BAIIl no omeparun coctaBun 6 6amwios (yme-
peHHas 6071b), IO onpocHKKY Oswestry foomepannoOHHbII
ITOKa3aTe/lb HapyLIEHMs KadeCcTBa JKUSHU COCTaBUI 54 %
(TsDKemoe HapyleHNe — aKTUBHOCTD ITOBCETHEBHON KU3HNU
3aTpy#HeHa). B HeBpomOrM4eckoM cTaTyce OTMEYa/lIuCh

Puc. 1. KomnbtoTepHasi Tomorpadums (KT) noscHnyHoro otaena no3BoHoYHUKa oT 17 mapta 23 roga: carutranbHas (A), akcuansHas (b) npoekuum.
MarnuTHo-pe3oHaHcHasi Tomorpadus (MPT) nossicHM4YHOro otaena no3BoHOYHUKA: carMTTanbHas npoekuust (B). Busyanuanpyercs oCnoxXHeHHbIN
HecTabunbHbI nepenom L1-no3BoHka (KpacHas uerb) ¢ npu3HakaMun rpyboro KoMnpeccroHHOrO BO3AENCTBUS Ha MOSICHUYHBIN OTAEN CMNHHOIO
MO3ra, BbI3bIBAIOLLYIO MUENOULLEMWIO, MOCTTPaBMaTUYECKNIA OTEK (3eneHast Lenb)

Fig. 1. Computed tomography (CT) of the lumbar spine from March 17, 2023: sagittal (A), axial (B) projections. Magnetic resonance imaging
(MRI) of the lumbar spine: sagittal projection (B). A complicated unstable fracture of the L1 vertebra (red target) is visualized, with signs of severe
compressive impact on the lumbar spinal cord, causing myeloischemia, as well as post-traumatic edema (green target).




CnopTvBHas
MeAnunHa:

| __nayxaunpaxmuxa | [/]

IIPAaBOCTOPOHHNIT MOHOIIAPe3 YeThIPEXI/IaBOI MBIMIIIBI Oe-
Ipa o 3 6anIoB, IPUBOAALMIMX MbIIIL Gegpa — 10 3 Gan-
JI0B, TepenHelt 60/ble6epPIIOBOIT MBIMIIBI — [0 3 6aNIoB,
MKPOHOXXHOI MBILIIBI — O 3 6a/IoB, IMIecTe3us B Ipa-
BOJI HVYDKHEN KOHEYHOCTY HIDKE YPOBHA KOJIEHHOTO CyCTaBa
o nepegne6okoBoit nosepxuHocTu. ITo KT u MPT rpyano-
IO OT/le7la TO3BOHOYHMKA HA MOMEHT IIOCTYIIJIEHMsI OIIpe-
[e/sUIOCh Hamu4due rpyboii KOMIIpecCuyu CIMHHOTO MO3Ta
M KOPELIKOB OT/IOMKOM Teia L1-1mmo3BoHKa Ha (oHe mpoBe-
mennoit pukcanyuu Th12-12.

YunTtbiBas coxpaHeHMe KOMIIPECCUM HEPBHBIX CTPYKTYP
Ha ypoBHe L1-1I03BOHKA, a TakXe xapakrep mpodeccno-
HAJIbHOIL [IeATENIbHOCTY IAL[eHTa, ObIIO IPUHSITO pelleHie
0 IByX3TaITHOM BMeIllaTe/IbCTBE.

IlepBbIii 3TAl XMPYPrudeCcKOro ne4eHns

7 Hos16ps1 2023 rofa, depes Ba MecsLa MOC/Ie IOy YeH s
TpaBMBblI, 6bIHI/I BBIIIOJIHEHDBI PEBU3NA, NEMOHTAX CUCTEMbDI
¢uxcaruu Th12-12, mammuuskromus Th12, L1-103BOHKOB,
nepefHAA JeKOMIIpeccusa Ha ypoBHe L1, KOCTHasA mracTu-
Ka Tena L1-TI03BOHKA yTUIM3MPOBAaHHOM KOCTHOM TKaHBIO,
yCTaHOBKa BOCBMMBUMHTOBO CUCTEMBI Tpchnem/IKynﬂpHoﬁ
¢uxcarum Ha yposre Th11-Th12-1.2-1L3.

ITo pannpiM KoHTponbHBIX KT m MPT moscHmyHOro
oTena BepuUIMPOBAHO MOMHOE yAaleHne OTIOMKA Teja
L1-mo3BOHKA, OTCYTCTBME KOMIIPECCUM CIIMHHOTO MO3Ta.
B mocneomnepanoHHOM II€pUOfie OTMEYA/NCh MOMHBI pe-
rpecc pajguKy/LIPHOro 60/IeBOr0 CUHAPOMA, Perpecc IpaBo-
CTOPOHHETO HIDKHETO MOHOIIapes3a, OJHAKO COXPAHATIOChH
HapymieHne 4YyBCTBUTEIDHOCTU (I‘I/IHCCTe3I/IH B OéHaCTI/I
mepeHe60KOBOIT TIOBEPXHOCTH TOIeHM). B mocnmeoneparu-
OHHOM Tieprofie mokasatenb BAII causwmiacsa o 0 6amios,
nokasarenb Oswestry — 1o 2% (MUHMMaabHOE Hapylle-
HIJ€ — MaMEHT MOXXET OCYLIECTB/IATb BCE€ BIUIDI JKM3HE-
OE€ATEIbHOCTU, B TOM 4YMC/IC€ WMHTCHCUBHBIC (1)VI3]/I‘I€CKI/I€
Harpyskn). ITaliueHT aKTUBM3MPOBaH, BEPTUKAIM3MPOBAH
6e3 OC/IOXKHEHMUIT, OJTHOCTBIO TIPOIIIeST KOMIUIEKC peabuiin-
TaIMIOHHBIX MEPOIIPUATHI 110 MHAVBUYa/IbHON IIPOrpaMMe.

Ilo pesynrbraTaM  KOHTDOJBHBIX  MCC/IE€lOBAHUIA
yepes3 IATb MeCsALleB IIOC/e MePBOro XUPYPrUuecKoro

Puc. 2. KT nosicHuyHoro otgena Mo3BOHOYHMKA OT 17 OKTs0ps
2023 ropa: carutTtanbHas (A), akcuanbHas (B) npoekuum. Cocto-
AIHMEe MOCMNe YeTbIPeXBUHTOBOW TpaHCNeAMKYNapHoON dukcaumm
Th12-L2, murpaums KocTHoro otriomka L1-no3BoHKa B NO3BOHOYHbI
KaHan (kpacHas Lenb)

Fig. 2. CT of the lumbar spine from October 17, 2023: sagittal (A),
axial (B) projections. Status after four-screw transpedicular fixation
of Th12—L2, migration of a bone fragment of the L1 vertebra into the
spinal canal (red target).

9Talla OIpefieNAeTcsad Haan4dlMe HadaJbHBIX INPU3HAKOB
[epefHero CIOHAMIORE3a B Buie GOPMUPOBAHUS CKIIe-
PO3MPOBAHHON KOCTHON TKAaHU B 0OTAaCTU 3aMbIKATeNb-
HbIX macTuHOK Ten Thll, L1-mo3sonkoB. Mcxons u3 Bbi-
IIeyKa3aHHbIX JAHHBIX HENpPOBU3yanu3aluy, a TaKxKe
HAa/IN4Ms HAYa/JIbHBIX IPU3HAKOB (OPMUPYIOLIErocs
crioupuaonesa [11], NPUHATO pelleHre O BO3MOXHOCTH
NPOBEJEHNA BTOPOTO 3Tala HEMpOXUPYPIUIECKOTO BMe-
maTeabCTBA.

Bropoii sTanm Xupypru4ecKoro re4eHus

18 ampena 2024 roga Ipou3BeNEH NEMOHTAX CUCTEMBI,
cokpaiteHne 30851 ¢pukcaryy go Th12-L2, montax PEEK-
crepxueit (puc. 4). [JauHblit 06beM BMeLIATETbCTBA IO3BO-
NI COXPAaHUTb HAIEXHYI0 CTAOWIN3ALNIO B MEPEXOFHOI

30HE MEXJy TPYJHBIM ¥ IMOACHUYHBIM OT/E€NaMM II03BOHOY-
HIIKA, B TOM YJC/Ie TIPY OMHAMUYeCKMX Harpy3kax Ha Quk-
crpoBaHHbIT cermeHT. [locme omepaumm ObUT IPOBENEH
KypC peabMINTalMOHHBIX MEpPOIPIUATHIL, CIIOCOOCTBOBAB-
mux GOpCUPOBAHHOMY BOCCTAHOB/IEHUIO IPOdeCcCHoHaIb-
HO IBUTATEIbHOM aKTUBHOCTM.

Puc. 3. KT nosicHnyHoro otaena nossoHouHuka ot 15.11.2023: caruttanbHas (A), dpoHTanbHas (B) n akcnanbHas (Ha ypoBHe L1-no3soHka) (B)

npoekumn. MPT nosicHuyHoro otgena no3BoHOYHMKa OT 16.12.2023 (Yepe3 ogHy HeAento Nocrie onepaTMBHOIO NeYeHNs): carnTTanbHasi NpoekK-

uus (), akcmanbHas npoekumns () Ha ypoBHe L1-no3BoHka

Fig. 3. CT of the lumbar spine from November 15, 2023: sagittal (A), frontal (B), and axial (at the level of the L1 vertebra) (B) projections. MRI of the
lumbar spine from December 16, 2023 (one week after surgical treatment): sagittal projection (I"), axial projection ([) at the level of the L1 vertebra.
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Puc. 4. KT nosicHuuHoro otgena no3BoHouHUKa ot 24 anpens 2024 roga: caruttanbHas (A), akcuanbHas (B) npoekunm. Ocb NO3BOHOYHMUKA YAOB-
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neTBOpUTENbLHAS, COCTOSIHME MOCNe ToTanbHOro yaaneHus otriomka L1-no3BoHka. MPT nosicHMYHOro otaena no3BoHOYHWKa 24 anpens 2024 r.:
NO3BOHOYHbIN KaHan cBoboaeH (B), Npn3HakoB KOMMNPECCcUM HEPBHbIX TkaHel He oTmedvaeTcs (7).

Fig. 4. CT of the lumbar spine from April 24, 2024: sagittal (A), axial (B) projections. The spinal axis is satisfactory, status after total removal of
the L1 vertebra fragment. MRI of the lumbar spine from April 24, 2024: the spinal canal is clear (B), no signs of compression of neural tissues are

observed (I).

B okts6pe 2024 roma, uepe3 6 MecsIeB IIOCIE BTOPOTO
9TaNa XUPYPrUIeCKOro jIeueHMs, CIIOPTCMEH IPUHAT y4a-
cTMe B YeMIMoHaTe Poccuy no Benocmopry.

B mocneonepalioHHOM Iep1ofie MOCIe KaXX/Oro 3Tarna
XUPYPIUIECKOTO JIeUeHNs] IPOBOAMICA KOMIUIEKC peabu-
JUTALOHHBIX MEPOIPUATHUIL, KOTOpble HAYMHANMNCDh B Te-
YeHNe MepBbIX CYTOK MIOC/Ie OIIePaTMBHOTO BMEIATe/IbCTBA.
BepTukanusanys MalyeHTa TaK)Ke OCYILeCTB/IANACD B JIeHb
onepanyuyu. C MepBBIX CYTOK MallMeHT Hayal BBIIOTHATD
yIpa>kKHeHM:, HallpaB/IeHHbIe Ha YKpeIJIeHNe MBIIIL] )KMBO-
Ta, CIIMHBI, BEPXHUX Y HVDKHUX KOHEYHOCTEM, MICKIIOYaIo-
1iue n36bITOYHOE MeXaHIIeCKOe BO3/eIICTBIE Ha 30HY Olle-
pauyu (B ITOJIOXKEHUY Ha CIIMHe, Ha YeTBEPEHbKaX M CTOs).
Jo cHATMA WBOB (IIepBble WECTh 3aHATHIL) IIPU BHIIIOJTHE-
HIM JIe4eOHBIX YIIPKHEHWIT MCK/TIOYAINCh TIOTI0XKEHNS, BbI-
3bIBAIOIYe HATSDKEHNE MSTKUX TKaHel B 00/acTy mMOCIeo-
TepalLMiOHHO paHBbl.

JJoTIOTHNTENIPHO K IIPOBOAMMOMY JI€4€HMIO Ha Cefib-
MOI1 [ieHb IOC/Ie OIepaliy HA4aloCh IIPOBefeHue tedet-
HOIT TMMHACTUKM B OacceilHe (Temmeparypa Bogbl 33 °C,
O 3alIMTBl MOC/IEONepaliOHHOM paHbl MCIONb30BATACh
crlenManbHasA BOJIOHENIpOHMIIaeMas IoBs3Ka). C 3Toro xe
IHS B peabUINTal[MOHHBII KOMIUIEKC [OOAB/IeHa ClIeluab-
Has TMMHACTMKA Ha MBIIIIBI HYDKHUX KOHEYHOCTEN C yBe-
JIMYIEHHBIM KOMMYECTBOM CrubaHmit/pasrubanmit mpaBoii
cromel. Co BTOPOI Hefle/ B PeabMINTALIOHHBII KOMIUTEKC
mobapeHa ammaparHas (QU3MOTEpamlMs, HampaBIeHHas
Ha y/Iy4lIeH)€ HEPBHO-MBIIIEYHOM ITepefadn B IPaBoIi CTO-
1e, a 00beM /1edeOHOI TMMHACTUKY B OacceliHe pacIInpeH
3a c4eT TPeHMpoBOK Oamanca. C 4eTBEPTOI Heenu mocie
ollepalyy MalyeHT Havaa TPEHMPOBKM Ha BeJIOTPEeHaXKepe.

B anperne 2024 ropa nocjie BTOpOro 3Tama olnepaTMBHOIO
BMeIIIATe/IbCTBA IPOBEeH IIOBTOPHBIN peabyINTAIVIOHHbII
KyPC, B KOTOPOM TPEHVMPOBKI ObIIV Pa3fie/leHbl Ha HECKO/Ib-
KO O/I0KOB M NPOBOAWINCH eXeZHeBHO. OHUM BKIIOYaIN
B ce0s1 3aHATIS, HATIPAB/IEHHbIE HA PA3BUTME KOOPAMHALINI,
6amaHca, CWIbl B IPABOIl HIDKHE KOHEYHOCTHU, CTPETUMHT
u MuogacuuaIbHBII PeIn3 Ha BCe 3a/jeliCTBOBAHHBIE B CUTIO-
BOI1 YaCTV TPYIIIbI MBIIIL, TPEHNPOBKI Ha BeTOTPEHAXKepe.

10

Crycra 2,5 Mecslia IIoc/ie BTOPOro 3Talla OlepaTMBHOTO
JIeYeHNA MalMEeHT Ha4da/l aKTVBHO IIOTHOLIEHHO TPEHMPO-
BaTbCsI HA OTKPBITOM BO3[[yXe 1 BeJIOTpeKe (IIOf KOHTPOoIeM
peabunnTonoroB), a yepes 3 Mecsia 6e3 orpaHNYeHuIt Ipu-
CTYIIWI K ITOTHOLIEHHOMY TPEHIPOBOYHOMY IIPOLECCY.

3. O6¢cy>xpenne

IToBpexx/iennsa TO3BOHOYHMKA C MUTpalyeli KOCTHBIX
OT/IOMKOB B IIO3BOHOYHBI/I KaHaJ 4YacTO OCIOXHAITCA
HEeBPOJIOTMYECKMM He(UINTOM, YTO B pe3yIbTaTe CyIIe-
CTBEHHO B/INUAET Ha KadeCTBO XXVM3HM IIAIMEHTa C OCTPOil
CIIMHAIBHOI TpaBMoit [12]. OCHOBHBIMM 3a/jadaMul IIpU Jie-
YeHUU [AL[eHTOB C HeCTAOM/IbHBIMY [IepPeIOMaMI TI03BOH-
KOB AIBJIAIOTCS OCYIeCTBIICHNe HeBPa/IbHOM IeKOMIIPeCCUN,
cTabwamMsanyst ¥ KOPPeKIysi TpaBMaTudeckoil gedopma-
uu [13]. B pape cry4aeB HEeKOTOpbIe CHELUAIMCTBI IPH-
MEHAIOT JUCTPAKINIO 30HBI IIepeioMa ¢ IIOMOIIbI0 TeXHI-
KII HEeIIPAMOI ZeKOMIIPeCCHM MeTOHOM JTIUTaMEHTOTAKCICA.
OO6s13aTeIbHBIM YCTIOBUEM /LS IIPOBEHEHNsI TaKOM AEeKOM-
Npeccuy ABAETCA Halu4ye HETOBPEXIEHHOI 3aJHell po-
TOJIbHOI CBA3KM ¥ OTCYTCTBUE TPYOOro BO3AECTBISI KOCT-
HBIX OT/IOMKOB Ha HepBHBIE CTPYKTYpHI [14, 15]. B ciyqae
HeCTabM/IbHOTO Iepe/IoMa TI03BOHOYHUKA C IPYOBIM BO3TEl-
CTBMEM Ha HepBHbIE CTPYKTYPBI M HAJIMYMEM BBIPaXKeHHOTO
HEBPOJIOIMYeCKOro fepuinTa TOMBKO IOTHOLIEHHAs Mps-
Mas JIeKOMIIpeCCUsA CIOCOOHA 00ecrednTb MAaKCUMaIbHO
BO3MO>KHOE€ BOCCTAHOBJICHIE HEBPOIOTMYECKNX (PYHKIUIL.

VIMITaHTaLusl PUTHAHBIX CUCTEM Y NpPO¢eCcCHOHAb-
HBIX CIIOPTCMEHOB MMeeT PAL HefOCTaTKOB, BK/IOYas Ha-
pylieHne 6MOMEXaHUKYN B CMEXHBIX CEIMEHTAX, BBICOKYIO
BepPOATHOCTbD AeCTAOM/IM3AINI CHCTEMBI 3a CIET TIOSIBIEHNMs
pe3op61yy KOCTI BOKPYT BUHTOB M X MUTPALVU IIPK Ha-
rpyske [16]. Vicrionb3oBaHMe KOMIAKTHON YeTBIPEXBUHTO-
BOII CMCTEMBI U YCTAHOBKA IIOTYPUTHAHBIX OMHAMUYECKNX
CTepyKHell, T03BOJLET 136eXKaTh OC/IOKHEHWIT XapaKTePHBIX
IS IPOTSKEHHON PUTHAHON (uKcaryy (epuuMITIaHTHO
pe3opO1ym KOCTHOI TKaHMU, IIepeIoMa KOHCTPYKIIUY, YCKO-
PEHHOII lereHepallny CMEXHBIX CETMEHTOB) 3a CYeT CHIDKe-
HIISl HATPY3KM Ha [Iapy BUHT—KOCTb.
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Bropoit sTam Xupypru4eckoro BMeEIIATENbCTBA, KO-
TOPBINI ONMCaH B IPENCTABJIEHHOM KIMHUYECKOM Caydae
(ykopoueHUe TpaHCIEAVKYIAPHON (UKCALUM U 3aMEeHOI
PUIMIHOI CUCTEMBI Ha CUCTEMY JVHAMWYeCKON (UKcaIm
¢ ucnons3zoBannem PEEK-crepskHeit) co3man HeoOxoxmnmble
YCTIOBYSA [/Is1 MAaKCUMAJIbHO OBICTPOTO BO30OHOB/IEHMS I1a-
I[IEHTOM CHOPTCHENU(UIHON HATPY3KM MaKCHMa/IbHOI
MHTEHCUBHOCTU 0e3 yBelIMYeHMsl PUCKa AecTabuInsarum
CUICTEMBI.

B xopme AuHaMM4YecKOro HaOMIONEHNUs 3a CIIOPTCMEHOM
(oLleHKa KIMHNYECKOTO pe3y/IbTaTa, HAHHBIX HEPOBU-
3yaqusaluyl B CpaBHEHNUN) B Iepuof ¢ Hos6ps 2023 roga
110 HOs16pb 2024 ropa oTMevaetcst 3¢ PEeKTUBHOCTD CUCTEMBI
aunammdeckoit ¢ukcannu PEEK-cTepKHsIMN y manyeHTa
(puc. 5, 6).

UYepes 10 MecsALeB I0CIe OKOHYAHNA BTOPOrO 3Tala XNU-
PYPIMYECKOrO BMENIATEbCTBA OTMEYAETCA MTOJTHOE BOCCTA-
HOBJIEHME MBIIIEYHOII CIBI B 00€VX HIDKHIX KOHEYHOCTIX,
YTO IOATBEPXKJAETCA CIELMANbHBIMU IMATHOCTUYECKUMU
IpubOopaMi, UCIIONIb3yeMbIMI Y BE/IOCUIIEHICTOB.

4. 3axmo4eHne

B HacTosmumit MOMEHT BO3BpalljeHNe B IPOQeCCHOHATb-
HBIN CIIOPT IIO0C/I€ TpaBMbI IIO3BOHOYHMKA ABIAECTCA OYE€HD
TpyAHOI1 3amadeil. CyllecTByOIMe METOAbI PUTUTHOMN CTa-
OnMsanuy He MO3BOJISIOT IIPOBOJUTD OBICTPYIO peabun-
TALUI0, KOTOPas HeoOXOxMMa IIPOQeCcCOHATBHOMY CIIOPT-
CMEHY, YTO B UTOT€ IIPMBOANUT K 3aBEPIIECHNIO €T0 KapbePhI.

IIpenmo)xeHHass MHHOBALIMOHHASA METOJMKA JIByX3Tall-
HOTO XUPYPIUYECKOTO JIeUeHNs! I03BOMMIa mHpodeccro-
Ha/IbHOMY BE€/IOCUIIENNICTY BEPHYTbCA Ha AOTpaBMaTU4e-
CKUI1 YPOBEHb AKTMBHOCTH y>Ke Yepes IeCTh MecslleB Ioce
MEePBOTrO 3Talla XUPYPIUYECKOro JyedeHusA. B ommcanHOM
K/IVHIYEeCKOM C/Tydae IPOJEeMOHCTPYPOBaHA CTaOMIBHOCTD
OTCpO‘IeHHOI}‘[ (I)I/IKCaLU/H/I IIOACHUYHOTO CETMEHTA IIO3BO-
HoyHuKa PEEK-cTep)HAMM [jaxe B yCIOBUAX PM3MUECKOI
Harpyskmn MaKCUMaIbHOM MHTEHCUBHOCTU (HPI/I IIOATOTOB-
K€ IanyeHTa K COpE€BHOBAaHMAM HAIMOHA/IbHOTIO ypOBHﬂ)
6e3 KaKux-1mu60 orpaHNYeHNIL.

IJaHHas MeTOAMKAa MOXKET ObITh pexoMeHIoBaHa
IIpN JIEIEHUN TPaBMAaTNIECKUX HOBpe)KILeHI/H/uI IIO3BOHOYHMI -
Kay IpoeCcCcroHaIbHBIX CITIOPTCMEHOB, a ee 3 PEeKTUBHOCTD

Bknapg aBTOpOB:
JIzykaes Imutpuit HukomaeBmy — KOHIETILV U [U3aTH Iy 6mn-
Kalum.

Kommuckuit Auppeit BragumMupoBuy — KOHIENINA U U3aitH
IyOMKaum.

Bop3eHKOB AHTOH BragumMmpoBmy — HamucaHue TeKCTa, cO6op
M AaHAIU3 INTEPATyPHbBIX JaHHBIX.

Tonopckuit AHTOH VIropeBny — HamucaHue TeKCTa, cOOp U aHa-
T3 TUTEPATYPHBIX JAHHBIX.

Puc. 5. KT noscHuyHOro otaena nO3BOHOYHMKA OT 4 HOAOpPs
2024 ropa: caruttanbHas (A), dpoHTanbHas (B) n akcuanebHas (B)
npoekumn. Ocb NO3BOHOYHOIO cToNba cCoxpaHeHa, KOHCTPYKLUS COo-
CTOoATEeNnbHA, NPM3HaKoB pe30p6uvw| KOCTHOW TKaHu BOKpPYr BUHTOB
He BbIABIIEHO.

Fig. 5. CT of the lumbar spine from November 4, 2024: sagittal (A),
frontal (B), and axial (B) projections. The spinal axis is preserved,
the construct is stable, and no signs of bone resorption around the
screws are detected.

Puc. 6. MPT nosicHuyHoro otaena mno3BoHoYHMKa 04 Hos6psi
2024 ropa: caruttanbHas (A) u akcuanbHas (B) npoekumu. MNpusHa-
KOB KOMNpPEeCcCun HeBparsbHbIX CTPYKTYP He BU3yanmampoBaHo

Fig. 6. MRI of the lumbar spine from November 4, 2024: sagittal
(A) and axial (B) projections. No signs of compression of neural
structures are visualized.

1 6€30I1aCHOCTb [O/DKHA ObITh M3yUeHA IPU MPOBELEHUN
MCCIENOBAHMI BBICOKOTO METOHOIOTUYECKOTO Ka4eCTBa.
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2021-2022 n 2023-2024
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PE3IOME

Iens MccIegOBaHMA: U3yYeHIe YaCTOTHI, TOKA/MN3ALNN U XapaKTepa PasINyHbIX IIOBPEXAEHNIT HIDKHIX KOHEYHOCTeN Y GyTOONNCTOB OFHOII
13 Befymux KoMmanj Poccuiickoit mpemMbep-nnuru.

Marepuaibl ¥ METO[BI: YIACTHMKAMI MCC/IEFOBAHNMS CTA/IM UTPOKM OCHOBHOI KOMAH/bI OFHOM U3 Bemylmx ¢GyT6onbHbIXx KoMaH Poccuitckoir
npembep-mury (n = 43, cpefHuit Bospact — 23,8 + 4,7 roga, poct — 182,5 + 6,96 cM, macca Tena — 78,2 * 7,8 Kr), B KOTOPOII PerNCTPUPOBAIUCH
BCe TPaBMbI C IOTepeill BpeMeHM Ha NPOTSDKEHUM TpeX INOCIe[oBaTeIbHBbIX ce30HOB: 2021-2022, 2022-2023 n 2023-2024. Peructpaums TpaBM
TIPOBOAIM/IACH B COOTBETCTBUM C KOHCEHCYCOM MeXX/IyHapOIHOTO O/TMMIIMIICKOTO KOMMUTETA.

PesynbTarel. 3aperncTpupoBaHo 153 TpaBMbI C IOTepell BpeMeHM, 113-3a KOTOPBIX 6bT0 mpomyieHo 2060 nHeit. B Tedenne aHanmsupyemMoro
nepuopa TpaBMbl nomyduan 90,7 % UTPOKOB, M B CpefiHEM 3a IPOAHAMM3MPOBaHHbIA IEPMUOJ, Ha KaXJOTO M3 HUX NPUIINIOCh 3,6 + 2,8 TpaBMbI.
Hanboree qacTbIMM HOATHUIIAMI TPaBM ObIIM TTOBPEXX/AEHN MbIIIedHOI TKaHu (53,6 %), CMHOBUTHI 1 BBITIOT B cycTaBax (17 %). Ha momio Tskembix
MOBPeX/ieHNT IPUIUIOCh 9,8 % OT 06111eT0 KO/MMYecTBa TPaBM, a TPABM CpefHeit TsoKecTH — 29,4 %. Hanbosee 4acTo TpaBMbI TOKa/IM30BaINCh B befpe
(33,3%) u ronenu (17,6 %). CaMbIMU 9acTBIMIU TPaBMaMU, IIONTYy4eHHBIMU QYTOOMMCTaMM B TE€UEHNE TPeX IOC/IeOBATeIbHbIX COPEBHOBATEIbHBIX
Ce30HOB, OBUIN OCTpble GeCKOHTAKTHBIE MBILIEYHbIE TIOBPEXAEHNsT: 3adMKCHPOBAaHO 72 mofo6HbIe TpaBMbl (47,1 %), 1 Ha X edeHre Tpe6oBaIOCh
9,5 + 10,7 Hs, @ UX PELMANBLI GBI 3aPETUCTPUPOBAHEI B TPeX caydasx (4, 2 %).

3akmoueHne: Hauboyee YaCTHIMY TPaBMaMMU CPefY B3POCTIbIX IPOdeccuOHaNbHbIX POCCUIICKUX Py TOOMNCTOB ABAIOTCA OCTpPble 0eCKOHTAKTHBIE
MbIIIeTHbIe TIOBPEX/EHNS HIDKHIX KOHETHOCTE, HO IIPY 9TOM KONMYEeCTBO PeLMANBOB IIPY X JTeIeHNM ObIIO 3HAUVMO MeHbIIIe [0 CPABHEHMIO C MX
KO/IMYEeCTBOM B IIPOBEEHHBIX PaHee MCCIE[OBAHIIX C yIacTIieM B3POCTIBIX IIPOQeCcCHOHANbHBIX (yTOOMICTOB.

Kniouesvie cnosa: cokkep, SIMAEMIOIOINA TPaBMaTU3Ma, MbILIIeYHbIe TPaBMBbI, S/IUTHBIE (yTOOMUCTBI, KTacCcuUKALNA TPaBMaTU3Ma

KoH(}IUKT MHTepecoB: aBTOPbI 3asIB/IAI0T 06 OTCYTCTBUM KOHQIVKTA MHTEPECOB.
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Injury epidemiology of the Russian Premier League leading soccer team
during the competitive seasons 2021-2022 and 2023-2024

Eduard N. Bezuglov', Georgiy 1. Malyakin', Omid A. Etemad?, Darya S. Baranova®”,
Mikhail A. Vinogradov?, Evgeny N. Goncharov*

" First Moscow Sechenov Medical University (Sechenov University), Moscow, Russia
2 Professional Football Club CSKA, Moscow, Russia
3 High Performance Sports Laboratory, Moscow, Russia

4 Petrovsky Russian Scientific Center of Surgery, Moscow, Russia

ABSTRACT

Purpose of the study: to investigate the incidence, location and mechanism of various lower limb injuries in soccer players of a leading Russian
Premier League team.

Methods: the study participants were players of the main team of a leading soccer team of the Russian Premier League (n = 43, age 23.8 + 4.7 years,
height — 182.5 + 6.96 cm and body mass — 78.23 + 7.8 kg), in which all time-loss injuries were recorded during three consecutive competitive seasons
2021/2022, 2022/2023 and 2023/2024. Injury data was recorded according to the International Olympic Committee consensus.

Results: 153 time-loss injuries were recorded, resulting in 2060 days of absence. During the study period, 90.7 % of the players were injured and
on average, there were 3.6 + 2.8 injuries per player during the analysed period. The most frequent injury subtypes were muscle injury (53.6 %) as well
as synovitis and joint effusion (17 %). Severe and moderate injuries represented 9.8% and 29.4 % accordingly. The most frequent injuries were localised
in the thigh (33.3 %) and lower leg (17.6 %). The most frequent injuries sustained by soccer players during three consecutive competitive seasons were
acute non-contact muscle injury (72 cases, 47.1 %). These injuries required 9.5 + 10.7 days for treatment, and their recurrence was recorded in three
cases (4.2 %).

Conclusion: the most frequent injuries among adult professional Russian soccer players are acute non-contact muscle damage of the lower ex-
tremities. Furthermore, the number of recurrent injuries in the treatment of these injuries is significantly lower compared to their number in previously
conducted studies involving adult professional soccer players.

Keywords: soccer, injury epidemiology, muscle strain, elite footballers, injury classification
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1. Beegenue He 6oree Tpex TpeHMpPOBOUHBIX AHell [2]. Heobxomumo oT-

CDyT6OII ABIAETCA CaMbIM HOHyHF{prIM BUOOM cnopTa METUTDH, YTO KOINMYECTBO MbIIIEYHbBIX HOBpe)KJIeHI/H/“I CPC,HI/I
Ha IVITaHETE — B HACTOAIIEe BpeMH VM HaA paSHOM yp0BHe 3a- SJINTHBIX (1)YT6OIII/[CTOB, HOIIy‘IeHHI)IX BO BpeMH TpeHI/IpO-
HIMAIOTCSI OKOJIO 3 MIIPT, UeloBeK, n3 Hux 6omee 200 000 me- BOK, MIMeeT TEHJEHUMIO K YBEIMYEHNIO JaCTOThl — 710 4 %
JIAI0T 9TO Ha MPOQeCcCHOHATBHOM ypOBHe. 3aHaTus ¢QyT- Kaxpbli rof [3]. B cpegHeM M3-3a 3TUX TpaBM B TedeHUe
6onmoM Ha MpO(ecCHOHAaNTbHOM YPOBHE OOYCTaBIMBAIOT COpEBHOBATEIbHOTO Ce30Ha ITPOIYCKaeTCs 3—4 UIPBI, @ CPOK
BBICOKMII PMCK TPaBMaTH3Ma, KOTOPBII Y B3pOCHBIX GyT- nedeHnA cocrapisger 13-20 pueit [4]. [Tpu sTom B 16-24%
6O/NCTOB MY>KCKOTO IIO/IA MOXKET JOCTMUIaTh IOKa3aTess HaOTIOIeHNIT 9TY TIOBPEX/EHNs PeLUAUBAPYIOT [5].
8,1 TpaBMbl/1000 uacoB Bo3pelicTBuA. IIpm aToM yacToTa OpnHako, HECMOTpPs Ha MMEKIUiics 6onbInoil 06bem
TpaBMaTu3Ma BO BpeMs WUIP IOYTYU B JIeCATb pa3 BBIIIE, JAHHBIX 3 €BPOIIEIICKOTO 37INTHOTO (pyTOO0a, 0 HACTOsAIIe-
YeM BO BpeMs TpeHMpoBoK (36 u 3,7 TpaBmbl/1000 ya- r0 BpeMEHU He IPOBOAWIOCH UCCIEOBAHNIL, B KOTOPBIX 13-
COB BO3JIENICTBMA COOTBeTCTBeHHO) [1]. Hambonee vacroin y4asach 3MMUAEMUONOINA TPaBMAaTU3Ma B BeYIIUX POCCHIL-
Hoxanmsaumeﬁ[ TpaBM ABIAKTCA HVDKHIUE KOHEYHOCTU CKUxX q)yTéOHbHI)IX KOMaHOax Ha HpOTF{)KeHI/II/I HECKOJIbKIUX
(6,8 TpaBMb1/1000 YacoB BO3HENCTBUA), a HanbOIEe acTO TIOC/IEIOBATE/IbHBIX COPEBHOBATE/IbHBIX CE30HOB. JVIMeeTcsa
MIOBPEX/A€MbIMY aHATOMUIECKIMM CTPYKTYPaMy — MBbIII- TONbKO OJHO MCCIEOBAaHMe, IPOBEEHHOE C YJacTHeM
bl u cyxoxmwmA (4,6 TpaBmbl/1000 yacoB BO3[ENCTBUA). ¢yr60mucToB Poccuiickoit npembep-muru (PITI), B koTO-
ITpu aTom Hambosee PacIpOCTPAHEHHBIMU SIB/ISIOTCS JIeT- POM M3y4asnach SMNUAEMMOIOTHA OFHON M3 CaMbIX TAXKETbIX
Kie TPaBMbl, 13-3a KOTOPBIX (PYTOOMUCTBI IPOIYCKAOT TpaBM B ¢yTOO/IE — PasphIBOB IepeiHell KpecTooOpasHoil
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CBA3KM KOJIEHHOTO CYCTaBa. B HeM 6bIIO IPOAEMOHCTPUPO-
BaHO, 4TO YaCTOTa 3TUX TPaBM (KaK IEPBUYHBIX, TaK U I1O-
BTOPHBIX), & TAKXKe CPOKM UX JIeYeHNsI OBUIM COMOCTABIMBI
C NAHHBIMM, TIOIYYE€HHBIMU B MCCNIENOBAHMUAX C yYacTHEM
byTOOMMCTOB BeRyLINX 3apyOeKHbIX /INT [6].

TakuM 06pa3oM, 1jeNbi0 IMPOBELEHHOTO KOTOPTHOTO WC-
ClefloBaHyst ObUIO M3YUeHNe YaCTOTHI, IOKAIM3ALUN U Xa-
paKTepa MBIIIEYHBIX IOBPEXIEHUI HIDKHUX KOHEYHOCTEN
y ¢pyTbommcToB ogHoit 13 Bemyiux komaup PITJI B Tevenne
Tpex IOC/Ief0BaTe/IbHBIX COPEBHOBATEIbHBIX C€30HOB 2021 -
2022, 2022-2023 n 2023-2024 ropos.

2. Matepuanpl 1 METOJbI

OO61as xapaKkTepuCTUKA YYaCTHUKOB MCCIIeNOBaHNA

YyacTHUKaMU MCCIEeNOBAaHNUA CTalX UTPOKM OCHOBHOI
KOMAaH/[bI OfHOI 13 Begywux ¢yroonpHbx Komang PIIJI,
B KOTOPOI Ha MPOTKEHUN TPeX MOC/IeJOBaTeIbHBIX Ce30-
HOB PETUCTPUPOBANNCh BCE TPABMbI, COIPOBOXK/IAOIINECS
IIPOITYCKOM XOTsI ObI OfHOTO TPEHUPOBOYHOTO FHS (TPaBMBI
C noTepeit BpeMeHu). Kpurepusmu BK/IIOUEHNs B UCCTIENO-
BaHMe ObUIM HaxoXjeHMe (GyTOONMCTA B 3asBKE HA COOT-
BETCTBYIOIINII COPEBHOBATENbHBIN CE30H, a TAK)Ke yJacTue
6omnee yeM B 90 % TPEHMPOBOK, YTO IIO3BOIMIIO UCK/TIOUUTD
U3 MCCIenoBaHMs (YTOOMICTOB MOJIOGEXKHON KOMAHJIBI
K1y6a, KOTOpble IPMHMUMANN YYacTie B TPEHUPOBKAX OC-
HOBHOJ1 KOMaHJIbI JIUIIb STU30/JUYECKU.

Kraccudukammsa rpaBmaTnsma

MexpgyHapogHOro OTMMIINIICKOTO KOMUTETA

Perucrpanys TpaBM IpOBOANIACH B COOTBETCTBUY C KOH-
ceHCycoM Mex/IyHapOJHOIO OJIVIMIIMIICKOTO KOMUTeTa [7],
aganTupoBaHHOM B 2023 rony anst gpyrdoma Walden u coasr.
[8], 1 B KOTOpPOM BCe TPaBMBI AE/IATCA Ha YeThbIpe I'PYIIILI
II0 TsDKeCTY M Ha TPY IPYIIIBI IO XapaKTepy IOBPEeX/eHNUA.
CorIacHo CyIIecTBYyIOIIeMy KOHCEHCYCY, BCe TPaBMbl MOXKHO
pasfenuTh Ha YeTblpe TPYIIIBL: MUHMMAJbHLIE (1-3 mpomy-
IIEHHBIX JHA), erkne (4-7 IpONYLIeHHbIX [Hel), CpegHel
TsDKecTH (8-28 IpONYIIeHHBIX AHei) M TsKenble (CBBIIIE
28 mporyieHHbIX fHelt). ITo XapakTepy OBpeX/ieHNS TPaB-
MBI [Ie/IATCSL HAa IpsIMble KOHTaKTHbIEe (HAIpyUMep, YUMObI),
HelpsAMble KOHTaKTHbIe (HaIpyMep, TpaBMa KOJIEHHOTO CY-
CTaBa, KOTOpas IPOM3OIUIA BCIEACTBME TOMYKA B CIINHY)
U OeCKOHTaKTHble (HALPUMeEpP, OCTpble OECKOHTAKTHBIE).
Taxoke Bce TpaBMBI [IelATCA Ha YCTAJIOCTHBIE, K KOTOPBIM
OTHOCSITCSI, B TOM YHCITe, OCTPble 6ECKOHTAKTHBIE MbIIIEY-
Hble TIOBPEXJIEHUs, U TpaBMaTudeckyue. VIMEHHO HaHHbBIe
IapaMeTphl YYUTBIBAIOTCS IIPY COCTABICHUN OTYETOB TPaBM
3a KaKOJ-TO IE€PUOJ;, BpPEMEHI.

BaxneiimmM mapaMeTpoM, 3a4acTyl0 WMIPAIOIIMM KIIIO-
4eByI0 POJIb IIPU OLiEHKe KauyecTBa PabOThI METUI[HCKOTO
TIepCOHANA, SIB/ISIETCS KOMMYECTBO PElMINMBOB MBIIIEYHBIX
noBpexeHnit. Ilox penuauBOM IOHMMAIOT TPAaBMY TOTO JKe
TUIIA ¥ TOJ XKe JIOKa/IM3ALVM, YTO U IIEPBUYHAsI TPaBMa, ¥ BO3-
HIKIIIaA II0C/Ie BO3BPallleH)A UTPOKa K IOTHOLEHHOMY y4a-
CTHUIO B COpeBHOBaHMsIX (8, 9]. Peuyanesl 6bIBalOT paHHUMH,
OTCPOYEeHHbIMM U O3AHMMU. K paHHUM OTHOCAT OBTOPHBIE
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MOBPEX/EHNA, TIONyYeHHbIe B TEYEHME JIBYX MeECALEB II0-
C/le BO3BpAllleHMA CIIOPTCMEHA K IOJTHOLIEHHOMY Y4aCTHIO
B COpeBHOBaHMAX. K MO3IHUMM — MOBpeX[eHNs, MONMy4yeH-
Hble yepe3 2-12 MecslieB [TOC/Ie BO3BpallleHNsA CIOPTCMEHOB
K TIO/THOLIEHHOMY Y4acTMIO B TpeHMpOBKax. CyIllecTBYeT ellje
U TIOHATHE OTCPOYEHHOTO PELUIMBA — IIOBPEXIEHNA, TIONTy-
yeHHble Oo7ee YeM depe3 12 MecCsIeB MOC/TE BO3BpAIEHIs
UTPOKA K ITOJTHOLIEHHOMY y4YaCTUIO B TPEHMPOBKAX.

CrarucTimyeckuii aHamm3

Bce cratmctuyeckme pacdyeTpl ObUIM BBIIOTHEHBI C VIC-
monb3oBanueM Python Bepenn 3.11.9. [ljist 06paboTKyM HaHHBIX
¥ BBITIO/THEHMS PACUeTOB OBUIM MCIIONb30BaHbI OMOMMOTEKN
pandas (@I 3arpysKy, OUMCTKM Y arperanyy JaHHbIX), NUMpY
(mys1 BBIIOTIHEHMS PAacYeTOB CPeNHEN BEMMYMHBI, CTaHAAPT-
HOTO OTK/IOHEHUS U APYIMX CTaTMCTUYECKMX IOKa3aTerIelt),
matplotlib u seaborn (g1 mocrpoenns rpaukoB 1 Bu3ya-
JM3alMY JAHHBIX). AHa/IM3 JAaHHBIX BK/IIOYA/I ONCATE/IbHYIO
CTaTYUCTUKY, YaCTOTHBIIT 1 CPABHUTE/IbHbII aHA/IU3BL.

B omucaTenbHYI0 CTaTUCTUMKY BXOAWI pacdeT Cpef-
HUX 3HadeHuUit (mean), CTAaHZAPTHOTO OTKIOHeHUs (std)
IJI 9MC/IOBBIX ITOKa3aTesleil, TAKUX KaK KOIMYeCTBO JHeN
orcyTcTBUA (absence) ¥ KOMMYECTBO TPaBM, a TaKKe IOAI-
CYeT KOJIMYEeCTBa TPaBM IO MX TUIIAM, JIOKa/IM3aL[My, Xa-
PpakTepy, TAXKECTU ¥ UTPOBBIM aMILTya UTPOKOB. YacTOTHBIN
aHa/MM3 JCIONMB30BAICSA [/ BBIYMCIIEHMS IIPOILIEHTa
TPaBM OTHOCHUTETIbHO OOILEro 4mcia CaydaeB U OIpeferte-
Hye Injury Incidence Rate B pacdeTe Ha KO/mI4ecTBO Mar4eit
u Ha Kaxpble 1000 urpoBeix yacos [10]. CpaBHUTENbHBII
aHa/IM3 BK/IIOYa/l CpaBHEHMeE Pa3/IMYHBIX KaTerOpuUil TPaBM
(HampyMep, yCTalOCTHBIE M TpaBMaTUMYecKye IHOBpeXie-
HIST), 2 TAKXKe pacIpefiesieHre 6eCKOHTAKTHBIX MBIIIEYHBIX
MOBPEX[EHUII II0 JIOKaIM3aLysAM Y UTPOBBIM IO3ULIMSM.
Bcest 06paboTka 1 aHamm3 TaHHBIX GBUTM BBIIIOMHEHBI B COOT-
BETCTBUM C COBPEMEHHBIMM CTaHJAPTaMM SIVJIEMUOTIOTH-
YeCKUX UCCIef0OBaHNIl B CIOPTUBHOI MeJULIHE.

3. Pe3ynpraThl McCIegOBaHUA

Bcero B nccnenoBannu npuHsm ydactue 43 ¢yrbonu-
cra (cpemuuit Bospact — 23,8 + 4,7 roga, poct — 182,5 +
6,96 cM, Macca Tena — 78,3 + 7,8 KI, MHIEKC MacCChl Tela —
23,4+ 1,4), KOTOpPBIE COOTBETCTBOBA/IN KPUTEPUAM BKIIIOUE-
HIs. B KaxmoM n3 ce30HOB 66110 TIpoBeeHo 55, 56 1 50 MaT-
Yeil COOTBETCTBEHHO, TO €CThb COPEBHOBATe/IbHAsA HAarpy3Ka
B Ka)XXJJOM M3 CE30HOB Oblla COMOCTaBMMOIL. Bcero 6Obi1o
3aperuCcTpUpPOBAHO 153 TPaBMBI C IIOTEPEl BpPEMEHM, U3-32
KOTOPBIX 6bUIO mpomyieHo 2060 fHeit. B Tedenne anamm-
3MpyeMOro Iepmopa BpeMeHM TpaBMbl nomyumnu 90,7 %
(39 u3 43) UTpoKOB, U B CpefHEM 3a IPOAHATN3NPOBAHHBIN
Tepyuoj, Ha KaKJ0ro U3 HUX NpUIIIOCh 3,6 + 2,8 TpaBMBI.

B ka>k1oM 13 Tpex IOCTeS0BaTe/IbHBIX Ce30HOB OBIIO 3a-
peructpupoBano 40 TpaBM B ce3oHe 2021-2022, 59 TpaBMm
B cesoHe 2022-2023 u 54 TpaBMBI B ce3oHe 2023-2024
(puc. 1), To ecTb KOMMYECTBO TPaBM C HOTepell BpeMeHU
6b1710 GorblIle B ce30Hax 2022-2023 u 2023-2024 mo cpas-
HEHMIO C ce30HOM 2021-2022.
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Kosinyecteo TpaBM Mo ce3oHaMm
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Puc. 1. Yncno TpaBm, nonyyeHHbIx dpyTbonMctamu, B KaKAOM M3 Tpex nocriefoBaTenbHbIX COPeBHOBaTENbHbIX ce3oHoB 2021-2022, 2022—

Fig. 1. Number of injuries sustained by soccer players in each of the three consecutive competitive seasons 2021-2022, 2022-2023 and 2023—

2024
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Puc. 2. Bugbl TpaBm, nony4yeHHbix dyTGonuMctamm B TeYeHME Tpex MocnefoBaTernbHbIX COPEBHOBATEMbHbIX ce3oHoB 2021-2022, 2022—

2023 n 2023-2024

Fig. 2. Types of injuries sustained by soccer players during three consecutive competitive seasons 2021-2022, 2022—2023 and 2023-2024

[Ipr mOBpeXAEeHMM MO TUIIAM TPaBM OOIBIIMHCTBO
u3 Hux (94 TpaBmbl) 6bIIM GeCKOHTAKTHBIMU — 61,4 %
CIy4aeB OT OOLIero KOMMYecTBA, Ha [ONI0 TpaBMa-
TUYECKUX TOBpPeXAeHUN npumaoch 38,6% cny4aes
(59 TpaBMm) ot obujero konndyectBa. Hambosnee qacTsiMu
BUJAMM TPaBM OBUIM MOBPEXEHNS MBILIEYHON TKAHU
(53,6 % Bcex TpaBM) M CHMHOBMTBHI M BBIIOT B CyCTaBax
(17 % or Bcex TpaBm) (puc. 2).

Yacrora TpaBM Ha 1000 WMIpPOBBIX YacoB COCTaBU-
ma 37,9 mast 6eCKOHTAKTHBIX U 27,8 IS TPaBMATUIECKNX
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TOBpeXAeHNmit. Ha o710 TAXe/bIX IIOBPEXIeHNIA IPUIITIOCh
9,8 % ot ob11ero Kommvectsa TpasM (15 us 153), cpeganx —
29,4 % (45 u3 153), nerkux — 35,9 % (55 u3 153), MUHUMA/Ib-
HbIX — 24,8 % (38 13 153). Haubomnee 9acto TsoKemble TPaB-
MBI HOCM/IM OeCKOHTaKTHBI xapakrtep (60,0%), n 46,7 %
13 HX OTHOCH/IMICDH K MBIII€YHDIM ITIOBPEXKAEHNAM.
Hambomee uwacto TpaBMBI JIOKATM30BAIUCh B Genpe
(51 cmyyait, 33,3 %) u ronenu (27 cinydaes, 17,6 %) (puc. 3).
CambpIMU YaCTbIMI TpaBMaMl, HO}Iy‘leHHbIMI/I
¢yrbomucTaMu B TedeHMe TpeX IOCIeNOBATENbHBIX
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COPEBHOBATEIBHBIX CE30HOB, ObIIM OCTpPbIe HeCKOHTAKTHbIE
MblteyHble noBpexzaeryst (OBMIT) HIDKHUX KOHEYHOCTeIl:
3aUKCUPOBAHO 72 MOKOOHBIX MOBpexxaeHus (47,1 % ot 06-
1IIeTO YJC/Ia TPABM).

B TedyeHMe KaXXJOro M3 COpPEBHOBATEIbHBIX CE30HOB
Ha KaX/[0ro GpyT60/ImcTa MOXHO ObITIO OXXIAATH B CPEFHEM
1,67 OBMII HmwxHUX KOoHeuyHOCTel. Ha medyeHme Takmux
moBpexxgeHuit Tpeb6osanoch 9,5 + 10,7 mHA, a peumpmu-
BBl IOJOOHBIX IOBPEXAEHWUIT OBUIM 3aperucTPUPOBAHBI
B TpeX cay4dasax (4,2 %). Bce pennayBbI ABIANNCH PAHHUMU
¥ TMPOMU3OLUIN IpPU JIeUeHUN TOBPEX/EHUI YeTbIpeXIyia-
BOJI ¥ ABYXIJIaBOV MBIIII] 6empa, a TaKKe KaMOATOBUFHON
MBIIIIIBI — UX jledeHue mmmaoch 25, 30 u 20 gHelt cooT-
BETCTBEHHO.

Haub6onee yacroiMu noxkammsamyuamu OBMIT HUGKHUX
KOHEYHOCTell ObUIM IOBPEXAEHMs MBIIIL] 3afHeil TPyII-
el 6empa (3TB), yeTpIpexrmaBolt MBI Geapa U MBI
ronenn: 25, 15 u 11 cmy4daeB coorBeTcTBeHHO. [Ipu sTom
Hamboee IIUTENbHBIE CPOKM TpPeGOBAmUCh IS Jiede-
HIsI MBIIII TOIEHN M MBIIII 3afHelt rpymnsl 6eapa (3I'B)
(Tabmn.).

3a aHa/UBMPYeMBIil IePUOf, OBUIO BBIIIOTHEHO JBE Olle-
panuu, cBA3aHHBIE C MIOBPEXJEHMEM XpAIla TaApaHHON KO-
CTHU U TPaBMOIJI IIepefHell KpecTOOOpasHOIl CBSISKHU JI€BOTO
KOJIEHHOTO CYCTaBa. B mepBOM cirydae MOBpexaeHue 6bUIO
[IOJIyYeHO BO BpeMsi UIPHI IPU peannsanuy 6ecKOHTaKT-
HOTO MeXaHWU3Ma, U (QyTOOMNCT BepHYICS K PeryispHOI
TPEHUPOBOYHOMN JeATenbHOCTU 4epe3 207 pnHeit. Bo BTO-
pOM cIydae TpaBMa TakxKe Obl/Ia IOTydeHa BO BpeMsl UTPBI
Ipy peann3aluyl HEMPSAMOrO KOHTAaKTHOTO MeXaHN3Ma,
1 GyTOOMICT BEPHYIICA K PEry/IspHOI TPEHUPOBOYHOI fiesi-
Te/IbHOCTYU depe3 286 nHell.

4. O6¢cyxneHne

B pesyiabrate NIpOBENEHHOTO MCCIEROBAHNS BIEPBbIE
6I)UIa I/IBY‘IeHa IMNAEMMNOIOrNA TpaBMaT3Ma B O]IHOI‘/‘I N3 Be-
mymux ¢yT6OIBHBIX KOMAHJ Ha IPOTSHKEHUN TPeEX IOCIIe-
IOBaTeNbHBIX COPEBHOBATENbHBIX Ce30HOB. ObIiee Kommye-
CTBO TPaBM B Te€UeHIE KaXK/IOTO 13 CE30HA COOTBETCTBOBAJIO
Off06HOMY TIOKA3aTeNIo CPefyl BEAYIIUX eBPOIECKMX KO-
manp. B nccnemosanuu Ekstrand u coaBT. 65110 ITOKa3aHo,
YTO 3TOT IIOKA3aTeNlb B IYYIINX eBPOIENCKIX (HyTOONBHBIX
KOMaHJaX cocTaBaan 50 caydyaeB B TeYEHME KaXKJOIO CO-
peBHOBaTenbHOro ce3ona [11]. Ilpu atom aHamm3 obuiero
KOIMYIECTBA TPABM B TeUeHMe KKLOTO U3 CE30HOB IIPO-
IEMOHCTPUPOBAJ, YTO BO BTOPOM 13 IIOC/IENOBATEIbHBIX
COPEBHOBATEIBHBIX CE30HOB IIPOM3OLUIO 3HAYUTEIBHOE
yBeIII/I‘IeHI/Ie KO/MM4ecTBa TpaBM. ITO MOXKET 6bITb CBA3aHO
C LENIbIM pAAOM (baKTOpOB, I/IBY‘ICHI/IQ BIMAHNA KOTOPBIX
He SIBJISUIOCH L[e/IbI0 JAHHOTO ucciaenoBanusi. Ho mpu atom
MO>XHO yTBep)K}IaTI), 4YTO OJHVM W3 BO3MOXXHBIX q)aKTO-
POB, 3HAYMMO BIMAIVM Ha TpaBMaTu3M B eBpOHeI/uICKI/IX
SJINTHBIX q)yT60}IbHI)IX KOMaHaX, AB/IA€TCA Ka4€CTBO KOM-
MYHMKaIMii MEXAYy MEULUMHCKUM WTAaboM ¥ ITIaBHBIM
TPEHepOM, a TAK)XXe CTUIb PYKOBOACTBA [IABHOTO TPeHepa.
B nccnepoBanmsix Ekstrand u coaBT. 66110 IIpOfEMOHCTPH-
POBaHO, YTO B 9TUX KOMaH/aX HaOI0gaIach OTpUIIaTeTbHAas
KOpperALusi MeXAy o0muM ypoBHeM TpaHCHOPMAIMOH-
HOTO JIM[IePCTBa IJITABHOTO TPEHepa M YaCTOTOI TSDKENBIX
TPaBM, a OOIIMII TPaBMATU3M ¥ YaCTOTA TSDKEIbIX TPaBM
6I)UII/I 3HAUYMTE/IbHO BBIIII€ B KOMaHaX C HU3KMM Ka4Y€CTBOM
KOMMYHI/IKaLU/H/I Me)KIIy T/TaBHBIM TPE€HEPOM U MENUIINH-
ckuM mrrabom [12, 13]. VunursiBas, 4To mmepeq BTOPbIM CO-
PEBHOBATE/IbHBIM CE30HOM B KOMaHJ€ MPOM3OIIIA CMEHA
TPeHePCKOro mraba, TO BO3MOXKHOE BIMSHNUE 3TUX (PAKTO-
POB MCKITIOYaTb HEb35I.
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Puc. 3. INNokanu3auus TpaBMm, NonyyYeHHbIX yToonncTammn B Te4eHne Tpex nocrneaoBaTernbHbIX COPeBHOBaTENbHbIX ce30HoB 2021-2022, 2022—
2023 n 2023-2024
Fig. 3. Injury localisation sustained by soccer players during three consecutive competitive seasons 2021-2022, 2022-2023 and 2023-2024
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Tabnuia

JIokanmu3anyy OCTPBIX 6eCKOHTAKTHBIX MBILIEYHBIX TPABM, IOTyYeHHBIX yTOOMICTaMU B TeYeHIEe TPeX MOCTIeJ0BaTeNbHbIX
COpeBHOBAaTeNbHBIX Ce30HOB 2021-2022, 2022-2023 u 2023-2024

Table

Localisations of acute non-contact muscle injuries sustained by football players during three consecutive competitive seasons
2021-2022, 2022-2023 and 2023-2024

Toxamusamus Komraectso Cpennee B[();]I\::lﬁ(;TCYTCTBM}I CraHpapTHoOe or(l;)::};e)ﬂne OTCYTCTBMA
MbIs! 3aiHel rpynbl 6expa 25 9,7 8,9
YeTpIpexrnaBas MbIIIIA 6eupa 15 59 3,9
Kam6amoBuHass MbIIIIa 11 13,1 10,2
IIpuBopsiuye Mpiel 6enpa 8 8,4 5,1
VIkpoHO)XHas MbIIIIA 6 8,7 8,4
SIromyyHbIe MBIIIIIIbI 4 7,25 2,75
MBIIIIB! epeg et OPIOIIHON CTEHKI 1 4,0 N/A
TTomB30OIIHO-TTOSICHUYHASA MBbIIIIIA 1 8,0 N/A

Takoke ObUIM IIOTYYEHBI IOATBEPXKAEHISI TOTO, YTO Ha-
6onee YacTHIMM TpPaBMaMU Cpeiy B3pOCIbIX Ipodeccu-
OHa/IbHBIX poccuitckux ¢yrbéomictoB sApaoTca OBMIT
HIDKHUX KOHEYHOCTEL, a Hanboiee 9acToM X TOKaIU3aim-
eit 6sutu Mbrinbl 3TB. YkasaHHbIe JaHHbBIE COOTBETCTBYIOT
UMEOIIVIMCSI B HAyYHOIL TUTEPAType, CBUETeIbCTBYIOIINE
0 TOM, YTO MMEHHO TaKO}l BUJ, MOBPEXAEHMUI U TaKasd UX
JIOKa/IM3aIs Jale BCero BCTpedaeTcs y PyTOONmuCcToB Be-
AYLIUX eBPOIelICKMX KOMaH] [4, 14]. B To >ke Bpems B aHa-
NU3UPYeMBIIl [EPUOL B KOMaHJe He ObUIO TaKuUX TPaBM,
MOTPe6OBABIINX TPOBETEHNE OINEPATUBHOIO JIEYEHUS,
KaK TPaBMAaTUYECKMX U CTPECCOBBIX MIEPETIOMOB 06071 10-
Ka/IM3aLiy, a TAK)Xe BCETO OMH Pa3phIB OLHOIL 113 CBA30K
KOJIEHHOTO CycTaBa. o [aHHBIM psifia aBTOPOB, CpefHee
KOJINYeCTBO MOROOHBIX TPaBM B IPO(ECCUOHATBHBIX KO-
MaHJaxX B TeYeHNe KaXKIOrO M3 COPEBHOBATENBHBIX CE30-
HOB MOXXET COCTaBIATh 1-2 n 0,5 cmydas COOTBETCTBEHHO
[15]. KonuyecTBO peuMaVBHBIX MOBPEXAEHUI U TPaBM,
[O/Ty9eHHBIX YYAaCTHUKAMM HUCCIEHOBAHUSA IIPU JIeYeHUN
OBMII HmXHMX KOHEYHOCTEN, TakKe ObIIO 3HAYMMO
Menble (4,1 %), 4eM B IPOBEJEHHBIX paHee MCCIIeNOBaHN-
SIX C y4acTHeM B3POCTIbIX MpodeccroHambHbIX (yTOOMN-
CTOB, B KOTOPBIX MX YacTOTA BapbMPOBaIach B AMAIa30He
or 12 mo 18 % [5, 16-18].

Taxke HEOOXOMMO OTMETUTB, 9YTO 3TO MWCCIENO-
BaHUe MOXXHO CYUTaTb OFHMM M3 IEPBBIX, B KOTOPOM
LI U3ydeHMs SIUAEMUONOTMM TpaBMaTM3Ma B IPO-
¢deccuonanpHO  PyTOOIBHON KOMaH[E JVCIIONb30BAJICST
KOHCEHCYC MeX[yHapOJHOrO ONMMIINIICKOTO KOMUTETa
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10 TPaBMATU3MYy B CIIOPTE, afalTUPOBAHHBII i1 GyTOOIA
B 2023 rogy Walden u coasr. [8]. YuuTsiBas, 4T0 UMEHHO
9Ta MOAMGUKALMS KOHCEHCYCa SB/ISAETCS PeKOMEH[IOBaH-
HOIl [l MCIIO/NB30BaHMs BeRywuMu ¢ytbompHbIMU (e-
Hepauusamy, HeOOXORVMO ee MCIIO/Nb30BaHMe B OyAylieM
KaK JMCCIENOBATe/sIMI IPU IPOBETEeHNN MOFOOHbIX MCCITe-
IOBAHMIL, TAK M BpAaYaMy M TPeHePaMy CIIOPTUBHBIX KOMAH]
B CBOEJ IPAKTUYECKOI IeATEIbHOCTIL.

BakHO OTMETUTH, YTO HEOOXOOUMO IIPOBENEHNE Hallb-
HeJMIINX MPOCHEeKTUBHBIX UCCIENOBAHNI 110 SNMUAEMIOTIO-
MM TPABMATM3Ma, UTO TO3BOJIUT OIIPENENTUTh BOSMOXKHBIE
TPEHAbl TPaBMaTM3Ma, IOTEHI[MATBHO CBSA3aHHbIE C OCO-
OEHHOCTSIMM POCCHUIICKOTO IpodeccroHanpHoro ¢yrbo-
na (UTpbl M TPEHMPOBKU IIPM HUSKUX TeMIepaTypax, da-
CTble CMEHBI UTPOBOTO IOKPBITHS, IJIUTENIbHbIE TIepee3/ibl
UT.HI.).

5. 3akmroueHne

B mpoBefeHHOM MCCIEHOBAHUY M3ydYeHa SIUEMIOTIO-
rusl TpaBMaTM3Ma B OfHOI 13 Beyumx (yTOOMBHBIX KO-
MaH/[ Ha IIPOTSOKEHUM TPEX ITOC/IE[0BATE/IbHBIX COPEBHOBA-
Te/IbHBIX Ce30HOB. Hambosnee 4acThIM BUJOM TPAaBM Cpean
B3POCTIbIX NMPOGECCHOHANBHBIX POCCUICKUX (PyTOOMNCTOB
ABJIAIOTCA OCTpPbIE 6eCKOHTaKTHI)Ie MbIIIEYHbIE ITOBPEXIE-
HIISI HYDKHIX KOHEIHOCTEN, HO I[PV 9TOM KOIMIECTBO PEL-
JVIBHBIX HOBpe)K}IeHI/H?I IIpy 1€9YE€HNM ITUX TpaBM 3HAUYVIMO
MEHDbIIIE IT0 CPABHEHNIO C X KO/IMYECTBOM B IIPOBENEHHDBIX
paHee MCCIENOBAHMAX C YYaCTMEM B3POCIBIX Hpodeccmo-
Ha/IbHBIX Gy TOONCTOB.



CnopTvBHas
MeAanLnHa:

| __nayxaunpaxmuxa | [/]

Bxknap aBTOpOB:

Besyrnos 9nyapn HukomaeBmd — nmpjes U KOHIIENT, HANMCAHME
TEeKCTa, PefaKTHUPOBaHUe, YTBEP>KAEHUE OKOHYATEeNbHOIO BapMaHTa
CTaThIL.

Manaxkun Teopruit Vinbu4 — KOHIeNUIMA M JU3aMH UCCIENOBa-
Hus, c6op u 06paboTKa Marepmasa, HAIMCaHME VM PEFAKTUPOBaHIE
TEKCTa, yTBEpIK/IeH/e OKOHYATeIbHOTO BapMAaHTA CTaTbM.

Aremapg Omupg Appoiio — HamycaHMe TEKCTa U peaKTUpoBaHye
TeKcTa, cOop 1 06paboTKa MaTepuaa, yTBep)KIeHIIe OKOHIATETBHOTO
BapMaHTa CTaTby.

bapanosa [lappa CepreeBHa — HamMCaHNeE U PeJAKTMPOBAHNE
TeKcTa, cbop 1 06paboTKa MaTepuana, KOMMYHUKALUA C peaKLeit,
yTBepmueHme OKOHYATE/IbHOTO BapMaHTa CTaTbI.

BunorpagoB Muxann AHaTONbeBUY — HAIMCAHUE U PENAKTH-
poBaHue TekcTa, cbop 1 06paboTka MaTepuana, rpadudeckoe opopm-
JIeHUe pe3y/IbTaToOB, yTBEPXK/eH)e OKOHYATeIbHOTO BapJaHTa CTaTbM.

EBrenmit HukonaeBud [oHYapoB — KOHIIENT MCC/Ie[OBaHNA, Ha-

IMCaHMe U PefaKTMpOBaHMe TeKcTa, cbop 1 obpaboTka Marepuarna,
YTBepK/ieHe OKOHYATe/IbHOTO BapMaHTa CTaTbM.
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PacnpocTpaHeHHOCTb cepae4YHO-COCYANCTOMN NaToNorMmn y CopTCMeHoOB
pasnuM4yHoON KBanudukaumm

B.A. Baomuesa®?, H.B. Cuuunasa’, H.B. Tpyxauesa’, I0.M. Neanosa’, B./. Ilasénos’,
A.C. Hlapvikun’, 3.I. Cyzaposa’, B.A. Kynuxosea"*, JI.M. Ycmanoe™*

" TAY3 «MocKkosckuli Hay4yHO-npakmu4veckull yeHmp meduyuHcKol peabusiumayuu, s8occmaHosumesibHol
u cnopmusHol meduyuHsl um. C.M. Cnacokykoykozo JenapmameHma 30pasooxpaHeHus 20poda MocKabl»,
Mocksa, Poccusa

2. OrAQY BO «[lepsbiti MTMY um. .M. CeveHosa MuH3Opasa Poccuu» (CedyeHosckuli YHuUsepcumem),
Mocksa, Poccusa

3QrbY «®edepasibHbili Hay4YHbIlU KAUHUYecKul yeHmp cnopmusHol MeouUyUHbI U peabusaumayuu
®edepasibHO20 MeOUKO-buo102u4ecKko20 azeHmcmsa», Mocksa, Poccus

PE3IOME

ITenp: BbIABIEHME Y U3YYEHME PACIPOCTPAHEHHOCTH CEPIEeYHO-COCYAMUCTOI MATOMIOI MY, & TAK)Ke MI3SMEHEHMIT B COCTOSHUM CepJieYHO-COCYAMCTON
CHCTeMBI, TPeOYIOIINX HAOTIONE s M KOPPEKLUM, y CIIOPTCMEHOB Pa3TNYHOTO YPOBH KBATN(UKALINN

Marepuaibl ¥ METOABI: AHAJIN3 PE3YIbTATOB EPBIUYHOTO YIIYOIeHHOrO MeauIHCKoro obcmenoBanmusa (YMO) ciopTcMeHOB COOPHBIX KOMAH,
ropona MOCKBBI 3a IIeCTUIeTHUIT tepyop, HabmoneHns (2017-2022 rr.).

Pe3ynpraThl: pacIpOCTPaHEHHOCTD CEPAIeIHO-COCYAMCTOI IIATOIOI NI COCTABIIA B CpefiHeM 6 %, 6e3 IMHAMMKI POCTa BeCh IIepUOf, HAOMIOfEeHN.
B Tevyenne 2017-2022 IT. BBIABIEHO M3MeHEHMe CTPYKTYPbI KapAMOMOTnyecKoit 3abonesaemoctn. ¥ 1,93 % CropTCcMeHOB Oblia BbISIBIIEHA CepAEYHO-
COCYAUCTas MAaTOJIOI A, ACCOLMMPOBAHHAs C PICKOM BHE3aIlHON CMepTH, 4TO MOTpeboBano 6oee rmyboKoro foobcaenoBaHms 1 Koppekunn. B pe-
synbrate 0,07 % CrIOpTCMEHOB OT 061ero uncia npourenmnx YMO He GV TOIYIEHbI K 3aHATUSIM CIIOPTOM.

3akmroueHne: npoBefeHne 06CTeTOBaHMS C YITYO/IEeHHOI OLeHKO (YHKIIMOHAIBHOTO COCTOSIHUS CepPHeIHO-COCYAUCTON CHUCTEMBL CIIOPTCMe-
HOB fABJ/IAETCA 3HAYMMbIM (PaKTOPOM CBOEBPEMEHHOTO BBIAB/ICHN 1 IIPOGIIAKTUKY )KU3HEYTPOXKAIOLLell IIaTONOTUM CePAEYHO-COCYUCTOI CUCTEMbI
1 CBAI3aHHBIX C Hell C/Ty4yaeB BHE3AITHO CMEPTIL.

Kntouesvie cnoea: ciopTcMeHbl, CTPYKTypa 3a60/1eBaeMOCTH, YINyOlneHHOe MeAUIMHCKOe 06C/IefoBaHNe CIIOPTCMEHOB, CEPAEYHO-COCYAUCTDIE
3a00/eBaHsA, JOIYCK/HEJOMYCK K 3aHATUAM CIIOPTOM

KoHdnukT nHTEpECOB: aBTOPHI 3asIB/IIIOT 06 OTCYTCTBIUYU KOHGIMKTA MHTEPECOB.

Ina mutuposanusa: baptuesa B.A., Cuunnasa H.B., Tpyxauesa H.B., ViBanosa 10.M., IlaBnos B.J., llapbixkun A.C., Cyraposa 3.I., Kymmko-
Ba B.A., Yemanos JI.M. PacripocTpaHeHHOCTD CepAiedHO-COCYACTON MATOTIOTUH Y CIIOPTCMEHOB Pasnn4aHoil KBamudukanmn. CnopmueHas meOuyuHa:
Hayka u npakmuxa. 2024;14(4):21-32. https://doi.org/10.47529/2223-2524.2024.4.2
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Prevalence of cardiovascular pathology in athletes

Viktoriya A. Badtieva'?, Nino V. Sichinava', Nataliya V. Trukhacheva', Yuliya M. Ivanova’,
Vladimir 1. Pavlov', Aleksandr S. Sharykin', Zalina G. Sugarova’, Viktoriya A. Kulikova"*,
Damir M. Usmanov'?

" Moscow Centre for Research and Practice in Medical Rehabilitation, Restorative and Sports Medicine named after
S.1. Spasokukotsky of Moscow Healthcare Department, Moscow, Russia

2].M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russia

3Federal Research and Clinical Center of Medical Rehabilitation and Balneology of Federal Medical and Biological Agency,
Moscow, Russia

ABSTRACT

Purpose of the study: the purpose of the study was to identify and find out the prevalence of cardiovascular pathology, as well as changes in the
cardiovascular system that require monitoring and correction, in athletes of various skill levels.

Materials and methods: we evaluated athletes — Moscow national team members who were underwent an in-depth medical examination during
six years (2017-2022) in the department No. 1 (Sports Medicine Clinic) of the Moscow Centre for Research and Practice in Medical Rehabilitation,
Restorative and Sports Medicine.

Results: the prevalence of cardiovascular diseases among the athletes was about 6 % with no signs of rising in 6 years follow up period. We also noted
changes in cardiac diseases structure during the period 2017-2022. There were 1.93 % of high sudden cardiac death risk athletes who needed a deep
additional investigation; 0.07 % of athletes were not permitted to sports.

Conclusion: in-depth functional cardiovascular system assessment in athletes is very important to prevent life-threatening conditions and cases of
sudden death.

Keywords: athletes, morbidity structure, in-depth medical examination of athletes, cardiovascular diseases, admission/non-admission to sports
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1. Beegenue MIPOBOJWTCS CKPMHMHT, BKTIOYAIOIINIA B ce6st cOOp aHaMHe3a,

CepredHO-CcOCYANCTBIE 3a00/IEBAHNS ¥ CIIOPTCMEHOB Ya- ¢usukaabHOE 06C/IENOBAHIE U BBIIIOTHEHNME STEKTPOKAPAM-
CTO IPOTEKAIT 6eCCUMIITOMHO I TI09TOMY HEPEKO OCTAI0T- orpadun (3KT) B 12 orBemenusx. B CIIIA pexomeHmyroT
€Sl HepacIO3HaHHBIMI. PYCK BHE3aIIHO Cep/IeYHON CMEPTHU IIPOBOAUTD TaKol CKpUHUHT 6e3 BeimonHeHus JKI, 4ro 06-
(BCC) cpeny nui, MHTEHCUBHO 3aHUMAIOLINXCA CIIOPTOM, YC/IOB/IEHO BBICOKOJ CTOMMOCTBIO IIPOBOAVIMBIX MCCIIEOBA-
Bappupyet ot 1: 1000 000 mo 1: 5000 B rop. B cTpykType npu- Hyit. CTOUT OTMETHUTD, YTO OCHOBHBIM METOZIOM BbLAB/ICHNA
YH CMEPTHU Y CTIOPTCMEHOB OKOJIO 56 % IMPUXOANTCSA MMEH- KapAMa/JbHOM IaTONIOTUM B 3TOM C/Tydae 3a4acTyIo AB/IAeTCA
HO Ha CepievHO-COCyAucTsie cobpitust [1]. Memummuckoe TOJIPKO 3allOJIHeHNe ONpOCHMKOB [7, 8]. B mpyrux crpaHax
06cIefioBaHNe CIIOPTCMEHOB, CYI[eCTBYIOIlee B OO/IbIINH- PEKOMEH/IYIOT MHOTO3TAIIHbI IOAXOR, [6, 9, 10]. ITpu Hamu-
CTBE CTpPaH, CKOHLIEHTPMPOBAHO HAa BBIABIEHMU >XU3He- 41y 5Kaj100, TAKUX KaK OOMH B CepALie, CUHKONA/IbHbIE COCTO-
OIACHBIX 3a00/IeBaHUII C 11I€/IbI0 IIPENOTBPALeHNsI CTyIaeB SIHUS, BBIPQKEHHBIE CepALieOMeHIst 1 apUTMIN, LIYM B CEPJ-
BCC [2, 3]. Tak»xe Ba>KHBIM SIBJISIETCS BBLABJIEHNE CUHIPOMA Ile, u3MeHeHus aprepuanpHoro pmasmenms (AJl) u IKI,
NepeTPEeHNPOBAHHOCTY, KOTOPbIe MOT'YT HETaTUBHO IIOBJIN- BBIAB/ICHHBIX IIPY IIEPBMYHOM CKPMHIHTE, IIEPEXOHAT K Iie-
ATb He TONbKO Ha CIIOPTUBHBIN Pe3y/IbTaT, HO U HA Pa3BUTHE JIeHAIIpaB/IEHHOMY ITOMCKY IIaTOJIOTYM, VICIIONIb3Ysl CYyTOYHOE
CepAeyHO-COCYAVICTOl TATO/IOTUM BC/IEACTBME aKTUBAIVM mountopuposanne IKI' no Xonrepy, CyTouHOe MOHUTOPU-
CUMIIATMYeCKOJ HepBHOI CUCTEeMBI [4, 5]. posanue A]l, sxokapauorpaduroo (9xoKI) wm MarHuTHO-

ITomxopp! K MpoBefeHNI0 (PYHKI[MOHATBHBIX 00CIen0Ba- pe3oHaHcHyI0 Tomorpadmio cepaua (MPT). B pabore Liu H
HMI CHOPTCMEHOB B Pa3HbIX CTPAaHaX MIMEIOT CBOM 0COOEHHO- VL COaBT., OCHOBAaHHOM Ha CKpMHMHTE 566447 1y, IOKa3aHo,
ctn [6,7,8,9, 10]. B psape ctpan EBponsl [6, 9] 1 B ABcTpann 9TO HOJZOOHBIN IIOAXOf, TIO3BOMI YMEHBIINTh KOTUYECTBO
[10] 151 06Ha Py KeHUs TOTEHIMa/IbHO OTIACHBIX 30 0/IeBAHIIT IOporocTosiiye uccregoBanmit ¢ 19,5 o 3,4 % [11].
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B wmccregoBaHuu, mnpoBefeHHOM B Mrammum B Iie-
puon 2004 mo 2014 rom B paMKax 0T6opa OIS y4acTus
B ONMMMIMIICKUX UTPAX, COCTOSIHME CEPIeYHO-COCYAMUCTON
CHCTEMBI OLEHMBANACh y 2354 mpefcTaBUTENEN JIETHUX
U 3VMHUX BUAOB criopTa. CKpMHVHI, BKIIOYAIONi ¢Gu-
3UKanbHBIN ocMOTp, OKI' B 12 OTBefeHMAX, Harpy304HOe
TecTupoBaHue, IxoKI, a Taxxe cyTouHOe MOHUTOPUPOBA-
Hue SKI' mpopemMoHcTpupoBany, 4To y 7,3 % CHOPTCMEHOB
UMeJIaCh CTPYKTYPHAs WIN 9TeKTpo¢usuonorndeckas (Ha-
pYLIeHNe pUTMa Cepflia) CepfieYHO-COCYAUCTAs ITaTO/IOTHUA.
A y mectu cnoprcMenos (0,25 %) — KappiuaibHbIe M3MeHe-
HIIA, conpsbKeHHbIe ¢ prickoM BCC (xapayoMuonatys, miie-
MudecKas 60mesHb Cepflia), B pesy/IbTaTe 4ero OHU Obum
OTCTPaHEeHHbI OT y4YacTVA B TPEHUPOBOYHOI U COpeBHOBA-
Te/IbHOII IeATeNIbHOCTH, @ 24 CIIOPTCMeHa ObIIN OTCTPaHEeHbI
BpeMeHHO. BONbIIMHCTBO [JOKa3aTenbCTB, CBUNETENbCTBY-
I0IIMX O HeOOXOAMMOCTH IIPENCOPEBHOBATENBHOIO 06CITe-
TOBaHUA, TOTyYeHBl UTANTbAHCKIMU VICCTIeHOBATEILIMM, TaK
KaK MMeHHO B Jltamum mporpamma 00s3aTeNbHOTO CKpU-
HIHTa BCEX CIOPTCMEHOB Oblla BBeleHa B eife 1982 TOfy.
910 IpMBEIIO K TOMY, YTO, HAIlpUMep, B pernoHe BeneTo exxe-
ropublit yposenb BCC y cnoprcMeHoB cokpaTuics Ha 89 %
(¢ 3,6/100 000 uenoBek B 1979-1980 rr. mo 0,4/100000 ueno-
Bek B 2003-2004 rr.), B To BpeMs Kak dactota BCC cpenu
06111eTO Hace/IeHNsI CYLIeCTBEHHO He M3MeHMnach [12].

TakuM 06pa3oM, BBICOKME CIIOPTUBHBIE [OCTIDKEHNS
He ABJIAIOTCA JOKa3aTeIbCTBOM OTCYTCTBYIA Cepbe3HbIX Kap-
AVaTbHBIX IPOOJIEM, @ B IIPOTHO3e YCIIELTHOCTH CIIOPTCMEHOB
Befylllee MECTO 3aHIUMAET COCTOsIHME CePHEeTHO-COCYAUCTON
cucreMmsl [13] kak ofHOI 13 Hanbo/Iee A3BUMbIX U 3SHAYMMBIX
IIpY OIpefie/IeHNH TUMUTOB (pUsMIecKolt paboToCmocobHo-
ctu. HemocTaTouHoe BHUMaHMe K 00CTeTOBaHNAM HesATeNb-
HOCTM CEpPEYHO-COCYAUCTOI CUCTEMBI CIIOPTCMEHOB IPO-
3UT ONACHOCTBIO PasBUTHA TKENBIX OCTOXKHEHUI BIUIOTH
no BCC, nanbornee 4acThIMU IPUIMHAMI KOTOPOI SIBJISIOTCS
CBOEBPEMEHHO He IMArHOCTMPOBAaHHbIC KapAVOMMUOIATUH,
aHOMa/IMM KOPOHAPHBIX apTepuil, NepBUYHBIE JNEKTpUde-
ckue 60/Ie3HN MIOKapya. OTO B JIMIIHAI pa3 MOATBEPXKAAET
HeoOXOVIMOCTb HPOBefeHIs MAKCHMAIbHO IIOTIHOTO 06cte-
[OBaHMA CIOPTCMEHOB C YITyO/IeHHOI OLIeHKOM (YHKLNO-
HAJIbHOTO COCTOSHMA CepPAIeYHO-COCYAUCTON CUCTEMBI.

Llenbio HalIeTo MCCIENOBAHNA ABUIOCDH BbIABIEHME U U3-
y4eHue pacIIpOCTPaHEHHOCTH CEPIEeIHO-COCYANCTON ITATOMO-
U, @ TAKKe M3MEHEeHMII B COCTOSHNUM CepAIeYHO-COCYUCTON
CUCTeMBI, TPebOyIImNX HAOMIONeHUsT U KOPPEKLU, § CIIop-
TCMEHOB Pas/MYHOTO YPOBHsI KBAIM(UKALIUM WIEHOB cOOp-
HbIX KOMaHJ ropofa MOCKBBI, IPOXOAVBIINX YITyOneHHOE
MefuUMHCKOoe obcenoBanme B mepuor ¢ 2017 mo 2022 rog.

2. Matepuanpl 1 METOJbI

Y4acTHUKaMU UCCTIENOBAHMs CTAIN CIIOPTCMEHBI cO0p-
HBIX KOMaHJ ropoga MockBbl 13-45 ner (cpemHmit BO3-
pact 23 + 5,8 ropa), KOTOpble HPOXOFWIN YITyOneHHOe
MeRnIMHCKOe ocBupeTenbcTBoBame (YMO) Ha 6a3e dumu-
ama Ne 1 TAY3 MHIIIIMPBCM um C.V. Cr1acoKyKoLKoro
JenaprameHnTa sgpaBooxpanenysi ropona Mockssl (Knuanka
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CIIOPTUBHONM MemMIuHbI) B mepuop ¢ 2017 mo 2022 r. Bee
OHU MIMeNN B3pOC/Ible CIIOPTUBHbIE PaspsAAbl, B TOM 4MCIIe
KaHAM/IATOB B MacTepa U MacTepoB Cropra. Beero 6p110 mmpo-
BefleHo 71278 mepBuuHbix YMO cnoprcmenos. IIpn stom
CIIOPTCMEHOB MYXCKoro moma 6suto 41341 (58 %), cnop-
TCMEHOB-XKeHIMH — 29937 (42 %).

ITposenenre YMO  permamentupoBano IIpuxasom
Munsgpasa Poccym ot 23.10.2020 Ne 1144 1 «O nopstaxe opra-
HM3ALMM OKa3aHMA MEIUIMHCKON ITOMOLIM JINLIAM, 3aHMMAI0-
myMcs GU3MIeCKoN KynbTypoit n cioprom». YMO ceppiedso-
COCYAMCTOI CHCTEMBI BKIIIOYA/IO B cebst cbop aHaMHe3sa (B TOM
4ucIe, KapAMOIOIMYeCKNII CKPUHVHT VI CeMelHBIII aHaMHe3),
ocMoTp u ob6bekTBHOE nccnenoBanne, JKI' B mokoe (B 12 o1-
BefleHusAx), OxoKI, HarpysouHoe TecTrpoBaHMe (BelI03Pro-
MeTpUs WIN TPEOMUI-TECT C MCHO/Ib30BaHMEM Ta30aHa/IN3a
wint KT mpoba ¢ pusmdeckoit HarpysKoit Ajist ieTelt B Bo3pac-
Te 1o 15 J1eT), KOHCy/IbTanuo Kapauosora. [Ipyu Hamaum ot-
KJIOHEHUII CO CTOPOHBI cepfiedHO-cocyaucToli cuctembl (CCC)
IIPOBOAWIVCH JIOTIO/THUTE/IbHbIE METOfIbl VICCTIENOBAHM: Cy-
To4yHOe MOoHuTOpupoBanue IKI' u apTepyasbHOrO HaBIEHNA
(Al), marautHO-pe3oHaHcHass Tomorpadus (MPT) cepmua
C rafio/IMHIeM, KOHCY/IBTALMI apUTMOJIOra B CIydae HeoOXo-
AVIMOCTU HPOBefieHNA 3NeKTPOGU3UOIOTMIECKOrO JCCIeHo-
Barust (DU ¢ mocnenyromert pafuOY9acTOTHO abssLyeit
(PYA) mOIOHNUTEIbHBIX Ty Tell IPOBETeHNA.

Ornenka KT mocne 2017 roga mpoBoguiIach Ha OCHO-
BAaHIM MEXJYHapOAHBIX KpuTepues uHTeprpetanun IKI
y CIIOPTCMEHOB, IPUHATHIX B TOM e ropy [14] (tabm. 1).
[Tpy HanM4YMM eNVHUYHOTO IpM3HAKa M3 KAaTerOpuu IIo-
TpaHNYHBIX Ja/nbHelero obcnegoBaHus He TpebOBaIOCh
B OTCYTCTBIE CEMEITHOTO aHaMHe3a B OTHOIIEHNM BPOXKIEH-
HOII cepaevyHoll matonoruy umm crydaes BCC. Ilpn Hamm-
4Mu [BYX U 60ee KpUTEpUeB U3 KATeTOPUM IIOIPAHNYHBIX
IV XKe OffHOTO 1 60JIee IpU3HaKa 13 MATOMIOTMYeCKIX CIIOpP-
TCMeH IOBePrajics fajIbHeileMy 06C/IefOBaHNIO IS VIC-
KJTIOUeHIA COCTOAHMIA, accoruuposanubix ¢ BCC.

ITo pesynpraraM MHpOBefEHHBIX OOCIENOBAHMUII CIIOp-
TCMEHBbI NOTy4a/n IONMYCK K TPEHMPOBKAM M COPeBHOBAHU-
SIM WIV GBIV He JOIIYIeHBI C HOAPOOHBIMI PEKOMEH/AI[N-
MU 110 KOPPEeKIUY TPEHMPOBOYHOIO PEXKMIMa, Ha3HAYEeHNEM
B C/Iy4ae HeO0OXORMMOCTI MEFUKAMEHTO3HOI! TePAIINH C I10-
CIeAYIOLIMM HUHAMUYECKUM Hab/II0leHIIeM.

VccnenoBaHne SB/SUIOCH OTKPBITBIM — HAOIIIOfaTeNb-
HBIM PeTPOCIEKTUBHBIM, BBIIIOTHANOCh B paMKaX Hay4HO-
MCCTIeTIOBATENIbCKOIL  PabOTBl  (PErMCTPALMOHHBI HOMep
123041300010-7, yrBep>xneHue 28.04.2023) B 2023-2025 rrT.
Bce y4acTHMKM MCCIETOBaHUS MOAIMCHIBAMN ZOOPOBO/Ib-
Hoe NH(OPMIPOBaHHOE COITIacKe Ha IpoxoxjeHue YMO.

Cratuctideckyio o6paboTKy faHHBIX IPOBOSUIN C IIPH-
MeHeHMeM Iporpammsi Statistica 8.0 (StatSoft, USA). 3a ypo-
BEHD JIOCTOBEPHOCTY pas3nnynii npuHuManu p < 0,05.

3. PesynbTarsl

ITo pesynpraTaM NIpOBeIEHHBIX 3a INECTIIETHMI Ile-
pror YMO 6BUI0 YCTaHOBIEHO, YTO B CTPYKType BCeil
BBISIB/IEHHO TIATONOIMM TIpeobrnafanu 6O0me3sHu OPraHoB
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Tabnuma 1

Mexpynapopnbie Kpurepun nurepnperamym 9KI y cnoprcmenos

Table 1

International criteria for ECG-interpretation in athletes

IIpubranbie IKI-nsMeHenus

«Ilorpannynsie» IKI-nsmenennsa

IMaronormyeckne IKI-n3meHneHmst

BricokoBonbraskHas KT

Hernonuas 61okaza mpaBoit HOKKY IMy4ka [ca
CuHApOM paHHell penoApU3aluy KemyHod-
KoB/aneBanusa cermenrta ST

Onepanusa cermedHra ST B orBegenmax V1-
V4 ¢ nocnenymomieit naBepcuest 3youa T y TeM-
HOKOXIX CTIOPTCMEHOB

MuBepcusa 3ybua T cermenra ST B oTBemeHN-
Aax V1-V4 y cniopTcMeHOB B BO3pacTe 7o 16 net
BKJTIOYUTETHHO

CuHycoBas 6pagukapans

CunycoBas apuTMuA

OKTONMYEeCKNI TpefCepAHbIl PUTM UM PUTM
AB-coegunenns

AB-6nokaga I ctenenn

AB-6noxapa II crenenn tuna Mobitz 1

ua (90C) BneBo

Tuca

OTKI0OHEHNE QHCKTPI/I‘ICCKOIZ ocn cepn-

OnexTpuyecKre IMPU3HAKM [VIaTalim
JIEBOTO TIpeficepAys
OTK/IOHeHNE SMEKTPUYECKON OCH Ceph-
1a (30C) Bmpaso
OnexTpuyecKye IMPU3HAKM [VIaTalm
IIPaBOTro NpeficepAus
IMonHas 670Kafia PaBOil HOXKM ITy4Ka

VuBepcus sybua T

Henpeccus cermenta ST

I[TaTonornyeckuii 3yben Q

ITonHas 671oKaja 1eBOI HOXXKM Iy4Ka [ica
IIInpuna kommnnekca QRS 6onpie 0,14 ¢
DICHIOH-BOMTHA

JnekTpuuecKye MPpU3HAKM CHHAPOMA IPEsK3U-
TaLMY JKeTyLOYKOB

Ymnmuaenne naTepama QT

BeIpakeHHass CuMHycoBas OpajuKapiusa MeHee
30 yp./mMun

Wnrepsan PQ (PR) 2 0,40 ¢

AB-6mnokapa II crenenu no tumy Mobitz 2
AB-6nokapa III cremenn

> 2 NpeXAeBPeMEHHbIX >XeTYLOYKOBBIX KOM-
iekca (axcTpacuctonbl) Ha OKT
CynpaBeHTpUKY/IAPHBIE TaXMAPUTMUA
JKenymo4koBble TaXyapuTMum

KpOBOOOpaIlleHNsI, BCTpevYamluecss ropasfgo dvaiie, eMm
HapyLIeHNs CO CTOPOHBI APYTMX OPraHOB U cucreM [13].
Kapananbhast maromorust 6suta BeissBleHa y 5205 (7,3 %)
CIIOPTCMEHOB OT OOIIIEr0 KOMMIeCTBa, mpoxoausumx Y MO
B K/IMHMKE 32 BeChb nepnof Habmonerus (tab. 2). [lpu stom
B 2017 ropy ceppedHO-COCYAUCTbIE M3MeHeH st ObIIN ycTa-
HOBJIeHBI ¥ 1809 (11,9%) criopTcMeHOB, a B mepuop 2018—
2022 IT. 3TOT IOKa3aTe/Ib ObII 3HAYMMO MEHBIIIE Y HAXOMNI-
Cs B AuartasoHe ot 5,7-6,5 %.

B 2017 ropy namenennus na OKI' (gucrpodun mmoxapaa
U HapyLIeHNs pUTMa CepAlia) ycTaHOBIeHHI y 1600 (10,5 %)
CIIOPTCMEHOB, UTO MOTPe6OBAIO HA3HAYEHVISI JOIIO/THUTEIb-
HO cyTouHoro MoHuropuposanusa IKI 456 crnopTcMeHam
(3 %) n mpoBeeHNsI MEAVKaMEHTO3HOTO JIeYeHMs ¥ KOPPEK-
LMY TPEHUPOBOUHOI festenpHocTH 1400 (9,2 %) cioprcme-
HaM (Ta6m. 3). C 2018 roga B CBA3M C TeM, YTO B KAMHUYE-
CKYIO IPAKTHUKY ObUIM BBefleHbl MeXX/[yHapOgHbIE KPUTEPU
nHTepuperaunn IKI' [14], focTOBEpHO YMEHBIINIOCH KO-
mraectBo IKI, MHTepIIpeTMPOBAHHBIX KaK IIATONIOTMYECKME

n3MeHeHu:, a KomrdectBo IKI, paclieHeHHBIX KaK BapMaHT
HOPMBI, YBEIN4INIOCh. BCeicTBIE 3TOTO 3HAYMMO YMEHb-
IIMIOCh KOMTMYECTBO Ha3HAYaeMbIX JOIIOTHUTETbHBIX METO-
IOB MCCTefoBaHMA — CyToyHoro moHutopuposanna IKI,
Harpy304HOI'O TeCTMPOBAHNA, YTO II03BO/IU/IO CHUSUTD PI-
HAHCOBBIE 3aTPATHI, CBA3AHHBIE C MX IIPOBENCHUEM.

Tak, B 2018 romy nsmenenus Ha OKI 6putn ycTaHOB-
neHbl y 454 (4%) CIIOpPTCMEHOB, a Ha3HaueHNUe [[OIO/IHM-
TelbHO CyTo4HOro MoHurtopuposanus IKI 6bu10 mpo-
BefileHo 233 cmoprcmeHaMm (2,1%), B MeRMKaMeHTO3HOM
VI TPEHMPOBOYHOV KOPpeKIMM HYyXJancsa 421 cnoprcMeH
(3,8%). C 2019 mo 2022 r. n3menenus Ha IKI' ycranose-
HBI OT 3,2 110 4,3 % CIIOPTCMEHOB, JOIIOTHUTENBHO CYTOYHOE
mouruTtopuposanue IKI' nmposegeno ot 1,75 mo 1,9 % crop-
TCMEHOB, HY>X/JJa/IUCh B IIPOBEfIEeHNN KOPPEKLMN BbIABJIEH-
HBIX U3MeHeHui ot 3,1 10 4,2 % (tabm. 3).

B pesynbrare nposefienns IXoKI' cTpyKTypHble M3Me-
HeHMs Cep/ilia YCTAaHOBJIEHBI IPUMEPHO Y 9 % 06CIenyeMbIx
CIOpTCMEHOB. VI3 Bcell BbIABIEHHON ITaTOIOTUY 110 IAHHBIM,

Ta6bnuma 2

YacroTa KapAamanbHOI IIATONOINH 3a 6 TeT HaGmoxeHN 1o pesynsraram YMO

Table 2

The prevalence of cardiovascular diseases during 6-years period according an in-depth medical examination

Toppi/Years 2017 2018 2019 2020 2021 2022
Korn-Bo nepsiuneix YMO, n 15176 11200 11200 10080 11922 11700
KappwanpHas maromorms mo pesynbTaram | 1809 638 695 655 693 715
YMO, 1 (%) (11,9%)* (5,7%) (6,2%) (6,5%) (5,8 %) (6,1%)

IIpumeuanue: YMO — yrny6neHHOe MeaMIMHCKOe o6cenoBanue; * — p < 0,001 o cpaBHenuto ¢ 2018-2022 rr.

Note: * — p < 0.001 compared to 2018-2022.
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Tab6bnuma 3

N3menennsd Ha IKI, Borasnsgemplie npu YMO B 2017-2022 1T.

Table 3

ECG abnormalities according an in-depth medical examination in 2017-2022

Tox 2017 2018 2019 2020 2021 2022
Kon-Bo nepsuunbix YMO, n 15176 11200 11200 10080 11922 11700
o 1600 454 459 359 516 465
Vsmenenns Ha OKI (B mokoe U IIpy Harpy304YHOM TeCTUpOBaHuM), 1 (%) (10,5%)* | (4%) (4,1%) (3,2%) (4,3%) (4%)
456 233 204 196 229 198
Cyrounoe mounropuposanue IKI, n (%) (3%)* 21%) |(1,9%) |(1,75%) [(1.9%) |(1,7%)
1400 421 402 350 504 459
Vsmenenns Ha OKI, Tpebyromuive HabmofeHs 1 koppekiun, 1 (%) 9.2%) | (3,8%) (3,6%) (3,1%) (4.2%) (4%)
ITpumeuanue: * — p < 0,001 mo cpaBHenmIo ¢ 2018-2022 rrT.
Note: * — p < 0.001 compared to 2018-2022.
Tabnuua 4
IumepTensuBHaA peakuua Ha HarpysKy, BorABIAeMad npu YMO B 2017-2022 rr.
Table 4
A hypertensive response to exercise according an in-depth medical examination 2017-2022
Top 2017 2018 2019 2020 2021 2022
Kon-Bo nepsuunbix YMO, n 15176 11200 11200 10080 11922 11700
209 150 235 289 155 240
TumepreHsuBHas peakius Ha Harpy3ky (CAJl 6omee 200 MM pT. cT.), 1 (%) (1,4%) (1,3%) 2.1%) (2,8%) (1,3%) 2%)
209 99 103 182 52 45
0
Cyrtounoe MmoHutopuposanue All, n (%) (1,4%) (0,9%) (0,9%) (1,6%) (0,4%) (0,4%)

ITpumeuanue: CAJl — cuctommaeckoe AJl.
Note: CAJT — systolic BP.

IoTy4eHHBIM B 2022 rofny, SKCLieHTpudeckas runepTpodus
nesoro xemypouka (JDDK) ycranosnena B 2,34% ciyvaes,
KOHIleHTpu4ecKast rumeprpopuss — B 0,22 %, rumeprpo-
¢ust mexxxenygoukosoii neperopopku (MXKIT) — B 0,23 %,
pacumpenne JDK — B 1,3 %, guratanua aoptel — B 1,9 %,
MextpencepaHoe coobuieHne — B 0,76 %, 2-CTBOPYATDII
aopTanbHbI Knanad — B 0,57 %, aopTanbHas perypruTanys
1-2-11 crennennt — B 0,1 %, paciMpeHue 1€BOTO IpefcepAns
(JITI) — B 2%, aHeBpM3Ma MeXIIpeICEpAHOI IePETOPOLi-
xu (MIIIT) B 3% u cTeHO3 cTBOMNA NerouHoit aprepun (JIA)
B 0,07 % cmyvaes.

Heob6xopumMo TMOMHNTH O TAaKOil BepOSTHOI MpUUNHE
runeprpoduu JDK, kak aprepuanbHas runepTeH3us. B cs-
31 C 3TUM B IPOrpaMMy 0OC/IeOBaHMS CIIOPTCMEHOB II0-
MIMO CTaHAAPTHOTO (DMSUKATBHOTO OOCIENOBAHUA C W3-
MepeHueM All 1 IpoBefeHN HATPY304HOTO TECTUPOBAHMA
c oleHKoi peakuyy AJl Ha [O3MPOBaHHYI (PU3NIECKYIO
HArpysKy TaKXe IelecOOOpasHO BK/IIOYATh IPOBEfEHIe
CYTOYHOro MOHUTOpupoBaHuA AJl (Ipu BBIABIEHUN U3Me-
HeHul1 AJl B IOKOe W/IM IIpU HaTPY30YHOM TeCTUPOBAHNN).
V3BeCTHO, YTO I'MIIEPTOHMYECKMIL TUII PEAKIMI Ha HaTrPy3-
Ky SIB/SIETCSL IIPEAMKTOPOM (POPMUPOBAHMsI apTepHUaTbHOI
TUIIEPTEH3UM B Ja/bHENIIEM, a B COYETAaHUM C HU3KOI TO-
JIEPAHTHOCTBIO K (PU3MUECKOI HArpy3Ke M PeMOAeIMpOBa-
HIEM MMOKapja MOXKeT CBUMIETE/IbCTBOBATh O CTPECCOPHOM
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KapAMOMMOIIATUMN. Kp0Me TOr0, CIIOPTCMEHDBI C I'MIIEPTEH-
3MBHOIT peakiiiell Ha HarpysKy MMeI0T Oojiee BBICOKYIO Ya-
CTOTY HapyLIeHMii puTMa cepana [15].

[unepTeH3MBHAA peakluA Ha HarPy3Ky 3a BeCb IEPUOT
IIECTVIETHETO HAOMIOfEHNsT [IPU IIPOBEJEHUM HArpy3od-
HOTO TeCTMPOBaHM:A yCTaHOB/IeHa y 1278 (1,8 %) cnoprcme-
HOB, npomenmmnx YMO. HasHaueHne CyTOYHOTO MOHMTO-
pupoBanust AJl morpe6osanoce 0,4-1,4% cnopTcMeHam
(Tabn. 4).

B crpykType cepreuHo-cocypucTol maromorym (5205 criopt-
CMEeHOB — 7,3 % OT 0011ero Konm4yecTsa) 3a IeCTUIETHNIL
mepuopn HaOmomeHusT Hanbonee YacTO BCTPEYAINCh TPU
HO30710TM4YeCKie GOPMBI: CTPECCOPHbIE M3MEHEHNUS B MIO-
Kappe (nuBepcust 3ybua T, mempeccust cermenra ST — 2547
(48 %) cIOpTCMEHOB), HApYIIEHNA PUTMa cepaLa (GKemynod-
KOBBIE 1 HaJKeNTyJOYKOBbIe SKCTpacucTonsl — 1300 (25 %)
CHOpTCMeHOB) U TUIIEPTEH3MBHbBIE pEaKLINM Ha Harpysxy
(1278 (24,5%) cmopTcMeHOB). B He6ONbIIOM KOMMYECTBE
cay4aeB (oxomo 3 %) npu nposegeHuy Y MO BbIABIANUCD
HapyIIeHNs IPOBOMALLEI CYCTeMBI Cepfa: 67oKafel (CHHO-
aTpMa/bHble U aTpMO-BEeHTPUKY/LApHBIe), WPW-cnupoMm,
yanuuenrve untepsama QT (tabm. 5).

Haubonsmyio momo sabomeBaemoctu B 2017 ropy co-
CTaB/LIIM M3MeHeHusa Mmokappa (80%), HOMA KOTOPBIX
MOCTENEHHO cHusunach fo 31% B 2022 ropgy. B mepmop,
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Tabnuma 5
CrpyKTypa KapauaabHOii IIaTOIOTNN Y CIIOPTCMEHOB 110 pesynbraram YMO B 2017-2022 rT.
Table 5
Cardiovascular diseases according an in-depth medical examination 2017-2022
Top 2017 2018 2019 2020 2021 2022
Kon-Bo nepsuunbix YMO, n 15176 11200 11200 10080 11922 11700
Kon-Bo kappuanpHoit maronorum, n (% ot obuwero umcna | 1809 638 695 655 693 715
00ce0BaHHbIX CIIOPTCMEHOB) (11,9%)** | (5,7 %) (6,2 %) (6,5%) (5,8 %) (6,1 %)
1460 240 194 182 249 222
%
Iuctpodus mrokapaa (vuBepcus 3y6ua T), n (%*) 80%)* | (37%) (28 %) (27 %) (36%) (31%)
140 214 259 177 267 243
0%
Hapymenns putma ceppira (OK9, HXXD), n (%*) (7,7%)** | (33,5%) (37 %) (27 %) (38%) (34%)
TuneproHuyeckuit MO peakuyyu Ha Harpysky (CAJIl 6oree|209 150 235 289 155 240
200 MM pr. cT.), 1 (%*) (11,5%)** |(23,5%) (34%) (44 %) (22%) (33%)

IIpumeuanue: JK3 — xenynoukoBas skcTpacucronust, HXKS — Hamxkenygoukosas sxkcrpacucronusi, CAJl — cucrommyeckoe AJl. * — % o1 06-
1IIeTro 4YMC/Ia KapAnanbHoil naronoruy, ** — p < 0,001 o cpaBHenuto ¢ 2018-2022 rr.
Note: * — % of the total number of cardiovascular diseases, ** — p < 0.001 compared to 2018-2022.

Tabnuua 6

CrpyKTypa KapauanbHOIi IaTONOTMHN Y CHOPTCMEHOB, He FONYL{eHHBIX K 3aHATUAM CHOPTOM 1o pe3ynbraram YMO (2017-2022 rr.)

Table 6
Cardiac pathology structure in athletes not admitted to sports based on in-depth medical examination (2017-2022)
KOHM‘[CCTBO CIIOPTCMEHOB, HE I[OHY]I[CHH])IX K 3aHATUAM CHOPTOM
Auarsos 2017 2018 2019 2020 2021 2022
WPW-deHomeH 1 2
Ilapokcusm Ha/IKemyJO9KOBO TaXMKapaun 1
Yacras 1
HXX3C (> 15000 B cyTKkn)
Yacrast JK9C (> 2000 B cyTkn) 3 8 5 4 10 11
Mukcomaros MI/ITPaTIbHOFO Kj1arraHa 1
Kapanommomnarust runeprpodudeckas 1
ITay3bl CMHYCOBOTO puUTMa 60/Iee TPeX CeKYH 1
Hapy].ueHI/Ie HPOHCCCOB penonﬂpmsaul/m MI/IOKapJIa JIEBOTO 1 2
>Keny,uoq1<a
Cunppom yamHeHHOro nHTepBana QT 1
VITOTO ne ponymerst n (%) ?0,03 %) (1:,12 %) (50,04 %) fo,os %) 381,11 %) 8,1 %)

IIpumeuanue: YMO — yrinybnenHoe MeguumHcKoe obcnenosanne; JKIC — xenynoukosas sxcTpacucroma HXKI9C — nHamxenynoukoas
akcTpacucromsa, WPW — Bonbd — ITapkuncon — Yaiit. * — % oT o61iero umcia 06CnefyeMpIX.

Note: YMO — in-depth health assessment; JKOC — ventricular extrasystole, H’JK9C — supraventricular extrasystole, WPW — Wolf —
Parkinson-White. * — % of the total number of subjects.

2017-2022 IT. 0TMEYEHO 3HAYMUTEIBHOE YBEINYIEH)E JaCTO- YTO IPeNbsIBIAET IOBbILIEHHbIE TPeOOBAHMS K MX 06CIeNO-
ThI BCTPEYAEMOCTY HapyLIeHnii puT™Ma ceppua: ¢ 7,7 no 34 % BaHMAM.
OT BBISB/IEHHO! KapAMaabHOI MaTonoruu. Taxke oTMede- ITo nroram nposefernss YMO, B ToM 4ducie 1mocje mpo-
HO yBe/IM4YeHMe [ONM CIIOPTCMEHOB C TMIEPTOHMYECKUM Be€JIeHUS TOIOTHUTENbHBIX O0C/IEMOBaHNIL, 3a IIECTUIET-
TUIIOM PeaKkIuy Ha Harpysky ¢ 11,5% B 2017 rony mo 44 % HUIT TIepUOf HaGMIofeHNs [O CIopTa ObIIO He TOIYIEHO
B 2020 rogy c mocnegyommM ee cHyKeHneM B 2021-2022 rr. 53 cnoprcMeHa, 4To cocTaBuio 1,02% OT BbIABIIEHHON!
1o 22 1 33 % COOTBETCTBEHHO. KapamanpHoit maromoruu, win 0,07% u3 obuero dmcia
HecmoTpsa Ha T0, 4TO KapjuanbHad naronorusa B 2017- mpouregumx YMO (ta6n. 6). Hanbomnee gacToit mpudnHoii
2022 rT. BRIABAANACH Y 7,3% CIIOPTCMEHOB, MMEHHO OHA OTCTPAHEHMA ABJIANIOCH HAPYIIEHME PUTMA CEPALIA, YacTast
B IIEpBYI0 OdYepefib MOXeT ABMATbcA mnpuumHoit BCC, JKEeNMyIOYKOBas 9KCTPACUCTONIA.
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4. O6¢cyxneHne

Ha ocHOBaHUM NONTy4YeHHDIX HAHHBIX 3a IIECTUIETHNN
mepuof, obpamany Ha cebs BHUMaHME TOCTOBEPHO Ooree
BDBICOKME IOKa3aTeIy YCTAHOBJIEHHOI CepheYHO-COCyau-
CTOVI TaTONIOTUM y COpTCcMeHOB B 2017 rofy mo cpaBHe-
HUIO C TOCTIEAYIOMUMIL TOfaMIL. ITO MOXeT OBITb CBSI3aHO
C HEBEPHOJM MHTepIpeTanueil BbIABIEHHBIX M3MEHEHUN
Ha JKI, xorma oHM pacijeHMBaNINCh KaK MaTOTOTMYecKue
u OBUIM OTKOPPEKTHPOBAHBI B pe3yabTaTe BHEAPEHMUs
B IPaKTUKY MEX[YHAPOITHBIX KpPUTEepPUEB MHTepIIpeTa-
nuu IKI' y cioprcMeHoB [14]. OCHOBHBIM U CaMBIM [I0-
CTYIIHBIM METO/IOM paHHell [MAaTHOCTMKM KapAMaabHBIX
usMeHenuit y cnoprcmenos sapnfgerca IKI, B Tom umcre
IIpM HAarpy30YHOM TecTupoBaHuM. [loMumo ypoBHA ¢u-
3MYECKOl IOATOTOBJIEHHOCTN ¥ peakIVy IeMOAUHAMUKIU
mpoba ¢ [03MpOBaHHOM (M3MUECKOl HATPY3KOIl IO3BO-
JsIeT BBIABUTH NMPU3HAKYU IIEKTPUIECKON HeCTaOMIbHO-
CTV MMOKapja, CBI3aHHBIX C JeeKTaMy MOHHBIX KaHaJIOB
KapAMOMMOIIUTOB.

B HacTostmee Bpemsi paspaboTaH aarOpUTM, IO3BOJIS-
fomuit 4etko guddepeniuposars Bapuantel Hopmbl KT
U3MEHEHN!I § NPOo¢eCCHOHANBHBIX CIIOPTCMEHOB OT I1ATO-
nornyeckux nsmenennit. Cornmacto International criteria for
ECG-interpretation in athletes 2017 [14] Bce m3meHeHus,
BbIAIB/IIEMbIE IIPM HAIrPy304HOM TEeCTMPOBAHNMU, MOApasfie-
JIAI0TCS Ha TPU KaTeTOPUM: IPUBBIYHBIE, «IIOTPAaHNYIHBIE»
u marojnorudeckue (Tabm. 1), YTO MO3BOMMIO JOCTOBEPHO
YMEHBIINTD BbIAB/IEHME JIOXKHO IIOTIOKMTE/IbHON ceppied-
Holt maTtonoruu. Kpome Toro, B CBA3M C CTaHAAapTU3aLMeNn
otenky IKI' mM3MeHMTach ¥ YaCTOTA BbIAB/IEHM: Hapyllle-
HUJ pUTMa CepAlia B CTPYKType BCell KapAMaabHO I1aTO/I0-
run. Ee goctoBepHOe Bo3pacTaHme MOKHO OOBSCHUTD TEM,
YTO IIpY BBIABJIEHNN MOTPAaHMYHBIX U IaTonornmdecknx KT
Kputepues nocie 2017 rofa Ha fajlbHEMIINX 3TAMax 000-
CTlefOBaHMA BBIAB/IAINCD HApYIIEeHNA PUTMA, KOTOpbIE pa-
Hee He BBIAB/ISUINCH Ha CKPMHMHTE.

IIpencraBnsAeTcss BaXHBIM IIPOBefieHNE CIOPTCMEHaM
9x0KT B cBsI31 € TeM, YTO GOIIBIIINE [IEPETPY3KH ¥ CIIOPTCMe-
HOB IIPMBOJIAT K HeaJalITMBHOMY (ITaTOJIOTMYECKOMY) peMOo-
IeNTNPOBAHNIO CEPAIIA, YTO XapaKTepu3yeTcsa N3MEHEHNAMNI
nokasareneit xoKI, saHuMalomieir BaXKHOe MeCTO B CIIOP-
TUBHOI Kappuonoruy. CTpyKTypHble U (YHKIVOHA/TbHBIE
M3MeHEeHNs1, BBIXOMALIME 32 PAMKIU OOIIETPUHATON HOPMBI
(BplpakeHHast TMIEPTPODUS WM JUIATALNS OTIENTOB CEPH-
Ija, apTepMajbHas TUIEPTEH3N:A), MOIYT acCOLUUPOBATH-
CA C CHUCTONNYECKON WIN OMAcTONNYecKol AucyHKuumeit
MUOKapfa, NPUBOASA K HAPYIIEHMAM €ro 37eKTPUYeCKMX
cBoiicTB [16, 17]. ITpu nposepgennn YMO 3xoKT nosBons-
70 BBIABUTD CTPYKTYPHYIO IIATOJIOTMIO CEPAilia, B TOM 4MC/Ie
0eCCUMIITOMHYIO C Ja/IbHEIIINM YITy6IeHHbIM 00CIeoBa-
HIEM.

IloBblIeHNe PAcIPOCTPAHEHHOCTU TUIIEPTEH3UBHOM
peaKkuuM Ha HarpysKy y cmoprcMeHoB B 2020 rogy mo 44 %
C JaJbHENINM CHIDKEHMEM 3TOTO II0Ka3aTeslsd, BepOATHO,
MOXXET OBITh CBSI3aHO C BO3BpallleHNEeM K TPEHNPOBKaM
Tocie KapaHTMHA ¥ CaMOM3OALMM BO BpeMsdA IMaHAEMUU
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COVID-19 n aganranueit cepgeqHO-COCYAUCTON CUCTEMBI
Ha BO3PacTAOLIYIO HaTPy3KYy.

VlHTepecHBIM 6GBUTO CPAaBHUTDH IOAXOABI K 0OCIENOBa-
HUIO CIIOPTCMEHOB U BBIABJICHMIO IIATOJIOTMY C APYTUMMU
cTpaHamu. B Tabnuile 7 mpencTaBeHBl Pe3y/IbTaTOB IHep-
BUYHBIX YMO CIIOpPTCMEHOB B Hallleli KIMHMKE, a TaKKe
JaHHBIE APYTUX 3apYOEKHBIX UCCIEHOBAHMIL.

Ocoboe BHUMaHMe IIpY aHAIM3e HOIYYEHHBIX Pe3yIib-
TAaTOB MbI OOpalany Ha IaTONOTHUIO, CBSI3AHHYIO C PUCKOM
BCC, xoropas B ApyI'MX CTpaHaX BBbIAB/IAMACH C YacToO-
toit 0,3-0,4% cry4aeB oT ob1iero umciaa 06CTeTOBaHHbIX
crioptcmeHoB (Tabn. 7). IIpu aToM 1o pesynbraTaM Hpo-
BEJEHHOTI'0 MCCIEIOBaHMA 3TOT MOKa3aTenb goctur 1,93 %.
BeposiTHee Bcero, 9TO CBSI3aHO C TeM, YTO OLiEHKa Cepred-
HO-COCYAMCTOJ MATO/IOTUM B 3apyOeXXHBIX MCCIEOBAHMAX
MIPOBOAMIIACH JINIIB C IOMOIIBIO OTIPOCHNKA, PU3NKATBHOTO
ocmorpa u IKI, kak, HampuMep, B KaHA[CKOI MOMy/IALNN
[19]. OTuM Xe MOXXHO OOBACHUTH TO, YTO B IPOBETEHHOM
VICCTIEIOBAaHNY HApyIIeHMA PUTMA Cepilia PerucTpUpo-
Ba/luch B Oojlee BBICOKOM IpoleHTe caydaeB (1,8%), dem
[0 [aHHBIM 3apybexHbix ucTodHMKoB (0,13-0,28%) [18,
19], 4TO CBs3aHO C MCIIO/NIb30BaHMEM JOIIOJIHUTEIbHbIX
MeTomoOB obcmenoBanms. YunmueHue mHTepBama QT cpe-
Au 06C/IeNyeMbIX POCCUIICKUX CIIOPTCMEHOB HAOMIONAIOCh
y 0,02 %, 4TO 6BLIO COITOCTABMMO C 3apPYOEXKHBIMI JAHHBIMU
(Kanapa, Uramus, Bennkobpuranus). B To xe Bpems cuH-
mpom bpyrana y Hux Berasianca pexe (0,001 %), uem 1o pe-
3y/bTaTaM UTaNbsSHCKUX uccnenoBateneit (0,02 %), HecMo-
TPsI Ha TO 4TO VITasnus He BXOAUT B YYC/IO CTPAH C BBICOKUM
PMCKOM 9TOJ TeHeTU4ecKoit maronornu. [nneprpoduyeckas
Kappunomuonarusa, WPW-cungpoMm cpemy CIOpPTCMEHOB,
00C/IENOBaHHBIX B PaMKaX IPOBENEHHOTO MCCIENOBAHIS,
BBIABJLAINCDH peXe, 4eM B IPYTUX cTpaHax [18, 19, 20, 21].

CTONT OTMETUTD, YTO, YIUTHIBAA AM3AIH NIPOBESECHHO-
r0 UCCIENOBAHMS, BO M3bexaHme OmMOOK ¥ OTPEIHOCTE
He TPOBOAWIACH OLIEHKA BIMAHMS PasIU4YHBIX (PaKTOpPOB
Ha CepJieYHO-COCYAUCTYIO 3a00/IeBaeMOCTh y CIIOPTCMEHOB.
ITo aTOM >Xe IMpMYMHE UM He OMMCHIBANNCH VCIIONb3yeMble
IIPOTOKOJIBI KOPPEKIVM BbISIBIEHHBIX ITaTOMOIMYECKUX CO-
crostHmit [1].

OpnHAaKO C yYeTOM aKTYa/JbHOCTY IPOGIeMBI CepaedHO-
COCYAMVCTOI IIATOJIOTUY CPely CHOPTCMEHOB IIpefiCTaB/IAeT-
Cs BOXHBIM fa/IbHelilllee V3y4eHue CTPYKTYPhl KapAuaib-
HOJI IATO/TOTMY U CIIOCOBOB €r0 KOPPEKIIMIA.

5. 3akmroueHne

Taxum obpasom, nposenerre YMO ceppedHo-cOCyan-
CTOIf CHCTeMBI, KOTOPOe BK/II0YaeT B cebst cOOp aHaMHesa,
00BEKTUBHOE MCCIefOBaHNUe, IPOBEfeHMe CTAHAAPTHOIL
9KI' B mokoe (B 12 orBemeHm:x), JxoKI, Harpysounoe
TeCTMpOBaHMe C NposefeHneM BOM mam TpenMmia-TecTa
C JCIONb30BaHMEM Ia30aHaN3a, a TaKXXe KOHCY/IbTAIVIO
Kapamoinora, II03BOJIAET BbBIABIATH CIIOPTCMEHOB, Tpe6y-
fomux 6osee yraybmenHoro obcnegosanus. [Ipu Haaudun
oTK/OHeHu! co ctopoHbl CCC moKka3aHbI HOMOTHUTENb-
HbI€ METOIBI NCC/IEA0BAHNA: CYTOYHOE MOHUTOpPUPOBaHNE
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Tabnuua 7
T
S Pe3ynbrarsi 06cTeT0BaHMIl CHOPTCMEHOB, OMyYeHHbIE B PasHbIX CTPAHAX
Table 7
Medical examination results of athletes in different countries
D
MHIIIIMPBCM
I WccnenoBanus BenukoOpuranus [20] | Karap [21] Uranns [18] Kanapa [19] Mocksa, Poccus
KomnnuecTBo cnopTCMeHOB, 1 4925 2491 5910 1419 71278
S Mysicans, (%) 4068 2491 3605 ) 41341
E Y AT (83%) (100 %) (61%) (58%)
Kenmus, 7 (%) 857 ) 2305 ) 29937
A TR, 71 370 (17%) (39%) (42 %)
Bospacr (1eT) 14-35 232+53 15+ 4 12-35 23 +5,8
S BrlsaBNIeHO Bcero KapAMoBacKy/ApHONI ) 10 542 705 5205
[IaTOJIOTYM Ha IIEPBOM 3Tale, 1 (%) (0,4 %) (9,2 %) (49,6 %) (7,3 %)
E He ponyiieHo B cBA3M ¢ KapAKanbHOI 15 10 17 7 53
ImaTosiorueun, n (/o ,3 70 »a /0 ,d /0 5 (1] 5 0
S i1, 1 (%) (0,3%) (0,4%) (0,3%) (0,43 %) (0,07 %)
1072 555 3853
o) - -

V3smenenns va 9KI, n (%) (21,8%) (22,3%) (5,4%)

JHomnonuuTenbHo MoHuTOpuposanue KT 59 7 301 ) 1516

1o Xonrepy 24 4aca, n (%) (1,2 %) (0,48 %) (5,09 %) (2,1%)

85 7 5910 71278
V) -

BOM wnn fpyras HarpysodHast mpo6a, 1 (%) (1.7%) (0,48%) (100%) (100%)

JlononHnTeNbHO MOHMTOPYpPOBaHMe AJl 18 ) 21 ) 690

24 vaca, n (%) (0,4 %) (0,35 %) (1%)

K « (%) 30 71278

OHCY/IBTALVIS KapA1onora, 1 (% - - (0,5%) B (100%)

Koncynbraums crenpancta apuTMosora ui | i i i 40

Kapayoxupypra, n (%) (0,06 %)

lenernyeckoe TecTupoBanme, 1 (%) o - 6 - !

p ’ (0,18 %) (0,1%) (0,001 %)
61 7 12 20
V) -
MPT ceppua c ragonuaueMm, 1 (%) (1,2%) (0,48 %) (0,2%) (0,03 %)
6 1
V) - - -

KT xopoHapHBIX cOCYHOB, 1 (%) (0,1%) (0,001 %)

InexTpodu3nN0IOrnIecKoe NCCIefOBaHME, 4 3 2 ) 15

1 (%) (0,08 %) (0,12%) (0,03 %) (0,02 %)

[posenenne PYA - - - ) ?0 01 %)

S 0

CumHTurpadus Muoxappa, 1 (%) - - - - (10 001%)

s 0
15 10 17 7 1379
0
TTaronorus c BeicokuM puckom BCC, n (%) (0,3%) (0,4%) (0,3%) (0,43 %) (1,93 %)
3 1 1 14
. o R
Yamsenniit QT, 7 (%) (0,06 %) (0,02 %) (0,07 %) (0,02 %)
1 1
0 - -
Cunnpom Bpyrana, n (%) (0,02 %) (0,001 %)
Tuneprpoduyeckas KapguomuonaTus, 1 (%) 6 7 3 ! !
pTP P TR (0,12%) (0,48 %) (0,05%) (0,07 %) (0,001 %)
6 3 25
V) - -

WPW, 7 (%) (0,12%) (0,12%) (0,04%)

Hapyurenns putma cepaua: JK9C nu HKIC, | i 8 4 1300

n (%) (0,13 %) (0,28 %) (1,8 %)

1 10
0 - - -

Henpeccus cerm. ST, n (%) (0,02%) (0,01%)
ITpumeuarnue: BOM — Benospromerpusi, MPT — MarHuTHO-pe3oHaHcHas ToMorpagus, KT — komnbiotepHas romorpagus, PYA — papno-
vacrorHas abmanus, JKIC — xenypoukosas skcrpacucromus, HXKOC — namkenynoukosas skcrpacucronuss, WPW — Bonbd — ITapkus-
con — Yaiit, BCC — BHe3anHas cepfedHas CMepTh.

Note: BOM — bicycle ergometry, MPT — magnetic resonance imaging, KT — computed tomography, PYA — radiofrequency ablation, YJK9C —
y 8 Y 3 ging p graphy, q y
ventricular extrasystole, HYK9C — supraventricular extrasystole, WPW — Wolf —Parkinson —White, BCC — sudden cardiac death.
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IKI, cyrounoe Mmonurtopuposanme All, MPT cepama
C TafIoNVHMEM, KOHCY/IbTallM} apUTMOJIOTOB U Kappuo-
XUPYProB B Cilydae HeoOXopuMmocTu mpoBemeHuss DU
¢ mnocnepymomeit PYA momonHMTeNbHBIX NyTell IIpoBe-
neHuA. YKasaHHBI o06beM MCCIeNOBaHMUil I03BOJISAET

Bxknap aBTOpOB:

BapTneBa Bukropus AcrmaHGeKOBHa — HaIlMCaHMe TeKCTa CTa-
TbI, pefaKTUPOBaHIe, yTBepXKAeHMe (PUHATBHOI BepCUM CTATbI.

Cuunnasa Huno BragumMupoBHa — HammcaHue TeKCTa CTaTby,
c6op n 06paboTka MaTepuaa.

TpyxaueBa Haramma BragumupoBHa — HamycaHMe TeKCTa CTa-
TBM, c60p 1 06paboTKa MaTepuana.

VIBaHoBa FOmusa MuxaitioBHa — HanucaHye TEKCTa CTaTby, COOp
n 06paboTka MaTepuana.

ITaBnoB Bragumup VIBaHOBIY — HaIlMCaHVe TeKCTa CTaTbl, COOP
u 06paboTKa MaTepuana.

IMapeixkun Anekcanap CepreeBud — HamycaHMe TEKCTa CTATbM,
c6op 1 06paboTKa MaTepuara.

Cyraposa 3annna leoprineBHa — HamycaHue TeKCTa CTaTbu, c6op
1 06paboTKa MaTepuaa.

KynukoBa Bukropusa AnexcaHfipoBHa — HaIlCaHJe TeKCTa CTa-
TbY, pelaKTVPOBaHMeE.

Ycemanos Jamup MyHMpoBHMY — HaIlyCaHue TeKCTa CTaThlt, COOp
7 06paboTKa MaTepuana.
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KapauopecnupaTtopHbie nokasatenu u (pyHKLMOHaNbHOe COCTOsIHME
CMopTCMEHOB nocrne nepuoaa naHaemun COVID-19

IO.M. Neanosa"’, B.A. baomuesa™>, A.C. lllapvikun®3, B.J. Ilaénos’, H.B. Tpyxauesa*

" TAY3 «MocKkoscKuli Hay4yHO-npakmuyeckul yeHmp MeduyuHcKol peabuiumayuu 80CCMAaHo8UMe 1bHOU
u cnopmusHol meduyuHbl umeHu C.M. CnacokyKoyKkozo JlenapmameHma 30pasooxpaHeHus 20pooa Mockssl,
Mocksa, Poccusa

2 ®rAY BO «[lepssbili MockoscKuli 2ocydapcmseHHbIl meduyuHcKkul yHusepcumem umeHu M.M. CevyeHosa~
MuH30paesa Poccuu (CevyeHoackull YHusepcumem), Mocksa, Poccus

3 ®rAY BO «Pocculickuli HayuoHabHbIU uccnedosameibcKuli meduyuHCcKul yHugsepcumem um. lNMupozosa»
Mun30pasa Poccuu (Mupozosckuli YHugsepcumem), Mocksa, Poccus

PE3IOME

Ilenpro HacTOAI el PabOTHI GBIIO OLEHNTD COCTOSIHIE KaPAMOPeCIPATOPHOI CHCTEeMBI CIIOPTCMEHOB Toce meprofa mangemuy COVID-19.

Martepuaibl 1 MeTOAbI. Bs11o o6cmenoBano 1096 atetos (492 >xeHumyHbI u 604 My>k4nHbI) cTapiie 15 et B 28 Buax croprTa. bsita mposegena
KIMHUYeCKas ¥ MHCTPYMeHTa/IbHasA OLleHKA COCTOSHNA 3J0POBbs CIIOPTCMEHOB, Tab0PaTOPHBII aHa/IN3 METOLOM IIONMMepPasHOI LeIHO peaKInuu
(TILIP) Ha reHeTmyecKuii MaTepuan Bupyca u yposeub antuten IgM u IgG k Bupycy SARS-CoV-2, orjeHka (GyHKI[IOHaTbHOTO COCTOSTHMS KapAuo-
PeCIMpPaTOPHOI CUCTEMBI.

PesynpraTel. Hu ofyH 13 CHOPTCMEHOB, BK/IIOUEHHBIX B MICCTIEOBaHMe, He ObUI TOCIIUTAIN3MPOBAH U He MIMeJl CYMIITOMOB IIHEBMOHMM MU Cep-
IeIHO-COCYAMCTHIX mpobmeM. Tlepnon caMOM3O/ISALMM C OrpaHNYEHNeM CaMOIIOATOTOBKM /INICS OT 2,5 K0 3 Mecsues. Iloc/te n30msLum 0OTMEYeHO
CHIDKEHNE a9POOHBIX BO3MOXKHOCTeII CIIOPTCMEHOB. JIOCTUTHYTOE MPY 3TOM IMMKOBOE MOTpeb/IeHNe KUCIOPOsa JOCTOBEPHO CHU3MIIOCH 10 CPaBHe-
HUIO C IIepMOJIOM JJO CAMOM3OJIALIMY BO BCEX BUMIAX CIIOPTUBHBIX AMUCLUIUIVH.

BriBopbl. CIIOpTCMeHBI ITOfBEPraloTCsi BHICOKOMY PUCKY 3apaskeHIsI KOPOHABUPYCHOI MHMEKI[Ieit 1 HY>KFAI0TCS B 00513aTeNIbHOM TeCTHPOBAHIIN
Ha MHQEKINIO Mepeft AOMyCKOM K TPEHMPOBKAM I COPEBHOBAHMAM. [TIaBHBIM ITOCTIEICTBIIEM CAMOM3OMIALINY AB/IACTCA CHIDKEHME IPENMYIIIeCTBEHHO
a3po6HOIT pabOTOCIIOCOOHOCTH CIIOPTCMEHOB He3aBUCKUMO OT nepeHecenHoro COVID-19.

Kniouesvie cnosa: cavonsonsatyis, mangemusi, coprcmensl, COVID-19, gyHKkImoHanbHas paboToCIIOCOGHOCTD

KoH}IMKT MHTepecoB: aBTOPbI 3asAB/IAIOT 00 OTCYTCTBUM KOHQIMKTA MHTEPECOB.

JIna uuruposanus: Visanosa I0.M., Bagruena B.A., lapeikun A.C., ITaBnos B.J., Tpyxauesa H.B. KapguopectmparopHsle moxasareny u GyHK-
IL[IOHA/IbHOE COCTOSIHNE CIIOPTCMEHOB 1ocrte epuoga maugemun COVID-19. Cnopmusnas meduyuna: Hayka u npaxmuxa. 2024;14(4):33-39. https://
doi.org/10.47529/2223-2524.2024.4.4
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Cardio-respiratory indicators and functional state of athletes after
COVID-19

Yulia M. Ivanova", Viktoria A. Badtieva'?, Alexander S. Sharykin'?, Vladimir I. Pavlov',
Natalia V. Trukhacheva'

" Moscow Scientific and Practical Center of Medical Rehabilitation and Sports Medicine named after S.I. Spasokukotsky
of Moscow Healthcare Department, Moscow, Russia

21.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russia

3 Pirogov Russian National Research Medical University (Pirogov Medical University), Moscow, Russia

ABSTRACT

Purpose of the study: to assess the state of the cardiorespiratory system of athletes after the COVID-19 pandemic.

Materials and methods: A total of 1096 athletes (492 women and 604 men) over 15 years of age were examined in 28 sports. A clinical and instru-
mental assessment of the health of the athletes, a laboratory analysis by the polymerase chain reaction (PCR) method for the genetic material of the virus
and the level of IgM and IgG antibodies to the SARS-CoV-2 virus, an assessment of the functional state of the cardiorespiratory system were carried out.

Results: None of the athletes included in the study were hospitalized or had symptoms of pneumonia or cardiovascular problems. The period of
self-isolation with limited self-training lasted from 2.5 to 3 months. After isolation, a decrease in the aerobic capacity of the athletes was noted. The peak
oxygen consumption achieved during this period significantly decreased compared to the period before self-isolation in all types of sports disciplines.

Conclusions: Athletes are at high risk of contracting coronavirus infection and require mandatory testing for the infection before being allowed
to train and compete. The main consequence of self-isolation is a decrease in the predominantly aerobic performance of athletes, regardless of whether
they have had COVID-19.

Keywords: self-isolation, pandemic, athletes, coronavirus, COVID-19, functional capacity
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1. BBemenue cbopa maHHBIX. VIcCIemoBaHMsl TOCIUTANTN3MPOBAHHBIX IIa-

bricTpoe BO3BpaljeHMe K aKTUMBHONM TPEHMPOBOYHO- 1ueHToB (2954 B3pociblx, neperecnx COVID-19, B 16 uc-
COpEBHOBATE/IbHON [I€ATEIbHOCTM IIOCTE IE€PEHECEHHO CIefoBaHNAX), JaHHble ayToncuu 1 MPT cBumeTenbcTBYyIOT
BUPYCHOJ VH(QEKIVM ABIAETCA CTPATeTMYecKOil 3ajadelt 0 Ha/IM4IMy OPaKeHNA MUOKap/ia U IepUKapAa y 3HAUNTE b~
CIOPTUBHBIX MeIMKOB. HaKOIIEHHBINI ONBIT NMpOIIeALIeN HOTO 4NC/Ia MalMeHTOB, BbI3ioposeBux nocne COVID-19
TaHAEeMUN TI03BOJIIeT B HACTOsAIIee BpeMsA PeKOMEHJOBaTh [3]. IIpy sTOM MOpaXkeHMe MUOKapfa IpU KOPOHABUPYCHOM
CIIOpTCMEHaM IIepeli BO3BpallleHMeM K TPEHUPOBOUYHOMY MHQEKIUY OOBIMHO BBUIB/SIOT IPU TKETOM TEUYEHUU 3a-
IIpoliecCy NpOoBefieHNe aHaNINM3a Ha Haaudye aHTHUTEN IIO- 6oneBaHus, TpeOyOLeM TOCIUTAIN3ALNY U3-32 Pa3BUTHUI
cne neperecenHoro COVID-19, 4T06bl MCKIIOYNTH BO3- MUOKapanTa, MH(QapKTa MUOKAapAa, apUTMUM, CephedHON
MOXXHOCTh 0O€CCHMMIITOMHOIO TedeHMs 3aboneBanus [1]. HeoCcTaToYHOCTH [4]. OCHOBHBIM KpUTepyeM TsKeCTH T1aTo-
BauMaHMe K KapAnopecnupaTOpHOIL CCTeMe CIIOPTCMEHOB JIOTMY IIPY STOM CITY>KUT IIOBBIIIEHNe YPOBH:A TPOIIOHMHA [5,
IO/DKHO OBITH IPMOPUTETHBIM B CBSI3U C BBISIBIEHHBIMM OC- 6]. OmHAKO HESICHO BIIVMsIHNE TIEpEeHECEeHHO MH(EKIN B Jier-
JIOKHEHVAMM TIPY CKPBITOM T€4eHN! BUPYCHOM MH(EKIVIL. Kol hopMe, a TaK)Ke MPOITO/DKUTENBHOTO IIEPUOA CHIDKEHMS

MUOKapAUT ¥ MEpPUKAPAUT SIBIAIOTCSA ABYMs Hamboree VHTEHCUBHOCTY TPEHMPOBOK Ha KapUOpecIpaTOpHbIe II0-
PacpoCTpaHEHHBIMY CEPEIHBIMM TIPOSIB/IEHVSIMY, HAOTIO- Ka3aTe/M y CIIOPTCMEHOB ¥ BO3MOXKHOCTb MX CKOPOTO BO3-
TaeMbIMI IIOC/Ie BUPYCHON MH(MEKINY, 1 BO3HUKAIOT B Iiep- BpallleHNsI K aKTUBHOI TPEHMPOBOYHO-COPEBHOBATEIBHON
BYIO O4Yepe/ib B pe3y/IbTaTe Hea/leKBaTHOTO IMMYHHOTO OTBe- TesATeTbHOCTIL.
Ta, 3aIlyCKaeMOro MeXaHMsMaMI C ydactueM T- u B-kmeTok
[2]. VMcrunHylo 3a607meBaeMOCTb MUOKAPAUTOM TPYHAHO 2. Matepuabl 1 METOJBI
OLICHUTD 13-3a HEOJHO3HAYHBIX ONpefie/ICHNI], Hepelpes3eH- B uccnepmoBanme BkmioueHbl 1096 armeToB (492 >xeH-
TaTMBHOCTU TIOMY/IALMI M OTCYTCTBUA CUCTEMAaTHYECKOrO muHBL 1 604 My>X4uHBI) ¢ 15 o 27 JIeT, IPOXXMBAOLINX
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B MockBe n MOCKOBCKOIT 06/1acTH, CO CTaKeM 3aHATUIL
Tpu 1 6osee e, KOTOpbIe ObIN 06CIenoBane! B 2020 rogy
Ha 6aze MHIIIIMPBCM. Cpeguuit BO3pacT COCTaBUII
21,2 + 6,1 ropa. Bce ciopTcmensl nogmucanu nHGOpMUPO-
BaHHO€ cormacme O BOSMOXHOCTU MCIIO/Ib3OBAHMA TAaHHBIX
IUIss HAayYHBIX 1LieJIell, UCCIEfOBAHUE YTBEPXKAEHO JIOKajIb-
HBIM 3TUYECKNM KOMUTETOM.

06H3aTeHbHI)IM yC}IOBI/IeM BK/IIOUCHUA B UCCIENOBAHUE
OBIIO NIPOXOXKZiEHNMEe YIIYOIEHHOTO MEIUI[MHCKOro obcrte-
mosaHuA (YMO) B TedeHMe mpefIecTBYIOIUX 6-12 Mecs-
I[eB ¥ HaJM4Me 3a 9TOT IIEPUOJ, Pe3y/lIbTaTOB HATPY30YHO-
rO BEIOIPrOMETPUUECKOTO TECTA C FA30aHAIM30M, a TAKXKe
OTCyTCTBI/Ie AHTUTENI WV AHTUIC€HOB, IIOATBEP KAAIOIINX
nuduumposanue SARS-CoV-2 (ITLIP+ mnu IgM) Ha Mo-
MeHT TecTupoBaHuA. CnopTcMeHsl ¢ IgG+ He MCKMIOYANNCh
u3 uccnenosanys. CrioprcMensl ¢ IgM BKIIOYaNCh B UCCIe-
JOBaHMe IIOC/IE TIOTTHOTO BBI3AOPOB/IEHNSL.

Ha 4 rpynmbl CHOPTMBHBIX [UCHUIUIMH CIOPTCMe-
HBI OBIIM pasfie/ieHbl B COOTBETCTBUM C KIaccuuKaimei
A. Pelliccia et al., koTopast BK/IIO4aeT BUABL CIIOPTA, IIPEFb-
ABIAKOIINE TpeéOBaHI/IF{Z CIICOMA/IbHBIX TEXHUYECCKUX Ha-
BBIKOB (To/b(d, Kapare, KEepIMHI, HACTONBHBIN TEHHILC,
crpenbba u3 myka u Ap.), cunel (6opbba, TMMHACTUKA XY-
JOXeCTBEHHas1, MeTaHIe [AMCKa/KOIbs, TOMKaHUe sIApa, Ts-
JKenmasi aTIeTMKa M JIp.), CMEIIAHHBIX KadecTB (backet6or,
BOJHOE I10710, BOZIEIO0T, PyTOO, XOKKEII U Aip.) ¥ BBIHOCIN-
BocTH (6€r Ha CpeqHMe WIN JJINHHbIE AUCTAHINM, OMATIOH,
BeJIOCIIOPT, TOHKU Ha JIBDKAX, Ipeb/ist akafgeMudecKas 1 fip.)
[7-9]. XapakTepucTuKa I'pyIII OIMCaHa B Tabmume 1.

O6cnenoBaHNe BKIKYAIIO:

KnmHudecknit ocMOTP ¢ OL[eHKOJ IIPU3HAKOB I1aTOIOI UM
KapAUOpPeCHMPATOPHO CUCTEMBI, 3aIl0JIHEHNE ONPOCHNUKA
C yKasaHMeM Ha/JIu4us KOHTAKTOB ¢ 3abo/meBInMu, cobmo-
AE€HNE peXXnMa N30/IAIUN 1 OCOéeHHOCTI/I TPEHNPOBOYIHOI'O
pexunma.

AHanu3 KpoBM Ha Ha/jn4ye MHQUIMPOBAHHOCTH C IIO-
MOLI[bIO TIOIMMEPA3HOI LienHoIt peakiuy (polymerase chain

reaction, I11]P) Ha remeTmdyeckuil MaTepuan BUpyca u ypo-
Benb aHTuTen IgM 1 IgG k Bupycy SARS-CoV-2.

JlaHHbIe 3eKTPOKAPAUOrPapUIecKOro MCCIeHOBAHNUS
B 12 otBepennsax (IKT'); mpu HamMyumy MaTonoOrndecKux us-
MeHEeHMI IPOBOIM/IOCh CyTOYHOe MoHuTOprposanue IKI.

Hannble sxokapauorpadym (IxoKTI').

Pe3ynbTaThl KapAMOIY/IbMOHA/JIBHOTO TECTUPOBAHNA
Ha BeJI0IPTOMeTpe C ra30aHaTN30M.

MakcuManbHbI HAaTPy3OYHBIN CTYIEHYAThIN TECT BbI-
MOTHA/ICS. Ha BE/IOIPIOMeTpe C KOHTPO/NEM OCHOBHBIX
mapametpoB OKI' m TpeHAa apTepuanbHOTO [aBlIeHNA
CTa30aHA/IM30M B PeXXIMe peabHOr0 BpeMeH! (3procmpo-
MeTpudeckas ycraHoBka Oxycon ¢upmsi Jaeger, [epmanns).
Harpyska 3afaBajmach CleyOmMM IPOTOKOMIOM: Hadajlb-
Has MOIIHOCTb — 25 BT, IpOJO/IKNUTENbHOCTD CTYIIEHN —
1 MuH., TOBBILIEHNE CTYTIEHN Ha 25 BT.

YdauTsIBast, 4TO [i/Is1 IepMOfA MaHAeMUN ObUIM PeKOMEH-
IOBaHBI HATPY3KM B 06'beMe oT 80 % OT OOBIYHBIX U He 60/Iee
60 MVH B IeHb C LIe/bI0 IPeOTBPATUTD YXYAIICHNEe UMMY-
HUTeTa ¥ CHU3UTDb PUCK BO3HUKHOBEHUA TDKENON (pOpMBbI
COVID-19 [10], oCHOBHBIM KpWTepMeM IpeKpalleHNs Te-
CTa ABJIANOCh JOCTVIKEHME YaCTOThI CEepfIeYHBIX COKpallie-
Huit 80 % OT MaKCUMa/IbHON pacyeTHO [11] mmm yromneHne
criopTcMeHa (OCTaHOBKA I10 IIPOChOEe CAMOT0 CIIOPTCMEHA).

I[Tpu BemosproMeTpun perncTpupOBaIN MIMKOBYIO MOIII-
HOCTb paboTsl Ha 1 xr maccel Tena (Wpeak, Br/kr), muko-
BOe MOTpebieHNe KICIOPOAa B MUHYTY Ha 1 KT Macchl Tea
(VO,peak, mn/mMun/kr); moTpebnenye KMCTIOPOfia Ha ypoBHe
mopora anaspo6uoro obmena (ITAHO) nHa 1 kr Maccel Tena
B MuHyTy (VO, Ha AT, M71/MUH/KT); BeTMYMHY KUCIOPOJIHO-
ro mynbca Harpysku (VO,peak/9CCpeak).

VccnenoBaHne yTBep)K[IeHO JIOKaJbHBIM 3THYECKUM
komuteToM (mpoTokon 3acemanusa JI9K TAY3 MHIII]
MPBCM [I3M Ne 5 ot 22.05.2023 1.).

Cratuctideckyio o6paboTKy faHHBIX TPOBOSUIN C IIPH-
MeHeHMeM Iporpammsi Statistica 8.0 (StatSoft, USA). 3a ypo-
BEHD JIOCTOBEPHOCTY pas3nnynmii npuHuManu p < 0,05.

Tabmuna 1

XapakTepucTIKa aTIeToB IO IPynmnam

Table 1

Characteristics of athletes by groups

Bce ciopTcmenst 1. Texnuka 2.Cuna 3. CMenIaHHbIE KayeCcTBa 4. BeiHOCTMBOCTD
(n=1096) (n=317) (n=257) (n=220) (n=302)
My>X4MH/>KeHIMH 178/139 132/125 122/98 177/125

Bospacrt (B rogax) 23,0+ 4,3 23,0+ 6,6 248 +9,7 24,7 + 6,7

Poct (cm) 173,2 8,7 171,8 £ 8,8 177,8 £10,1 177,6 £9,2

Bec (xr) 67,7 £12,7 70,3 + 15,8 73,1 +12,8 71,8 + 13,4

VIMT (xr/m?) 219+3 23,1+39 22,4+2,6 22,1+3

[TpumedaHye: IpuBeNeHbI 3HAYEHNA 1, CPEelHEee + CTaHAAPTHOE OTK/IoHeHNe. CTaTyCTIYecKas 3HaYMMOCTD rmpu p < 0,05.

Note: values are n, mean * standard deviation. Statistical significance at p < 0.05.
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3. Pesynomamul

Cpeny BKIIOYEHHBIX B MCCIEOBaHUE CIOPTCMEHOB
y 121 4emoBeka B KpoBu ObUIO BbIsABIeHO Hammune IgG+
1 B aHaMHe3e nepeHeceHHbl1 COVID-19, 975 cnoprcme-
HOoB Opun IgG- (Tabm. 1). Tlokasarenm mapaMeTpoB Tena
U Ppe3yIbTaThl 3PrOCHMPOMETPUYECKOTO MCCIefOBaHNA
CIIOPTCMEHOB B 9THX I'PYIIIaX JOCTOBEPHO HE pa3/Indaluch
(Tabn. 2).

Bce ciopTcMeHsl, € MX CTIOB, TOAEP>KMUBAIM B JOMAIIHUX
YCTIOBMAX CIIOPTUBHYIO (POPMY C MOMOIIBIO YIPKHEHMUIL,
COOTBETCTBYIOLINX X CIELMAaNU3aLUK, BKIOYas Oerosble
TOPOXKY, BETOTPEHAKEPBl M YIPaKHEHNUA C OTATOLICHMN-
samu. Ilo caMoolleHKe CIOPTCMEHOB JaHHbIe TPEHMPOBKU
10 MHTEHCUBHOCTY IPAKTUYECKM He YCTYIIaMu TPEeHUPOB-
KaM B OOBIYHOM IOATOTOBUTEIBHOM IEPHUOJE IO CAMOU30-
sy, [leprop caMoM30/ALMY C OTPaHMYEHHBIM CaMOCTO-
AITe/IbHBIM TPEHVHIOM IIPOJO/DKAJCA OT 2,5 10 3 Mec.

Kappuonornyeckas maronormsa. Huxro n3 croprcme-
HOB He IIPEIBSIBIISII Kamo0b 1 He MIMeJT TATOTIOTMIEeCKIX CUM-
IITOMOB, OTHOCAIIMXCA K CepLIeYHO-COCYAUCTON U pecmpa-
TOPHOJ CUCTeMaM B aHaMHe3e WJIM NP OCMOTpe (Kallernb,
607u B IpyAu, cepaLie61eHNs, AUCIIHO3, cnabocTs). TeueHne
KOPOHABUPYCHOM MH(eKUMU Cpefy IunL, 06CTefoBaHHbIX
HaMM, OTINYAJIOCh HE3HAYMTEIBHOM TSXKECThI0. JTO MO-
XKeT OBbITh CBSI3AHO C MOJIOABIM BO3PACTOM, OTCYTCTBUEM
VCXORHBIX 3a00/IeBaHUIl CepPAEeYHO-COCYAUCTON U [bIXa-
TE/IbHOI CUCTeM, caxapHoro nmabera. OfHAKO BBIABIEHO
He6O/IbIIoe KOMMYECTBO BIIEPBble BO3HMKIIEN MATOTOTUA
(2,9%), mpencTaBIeHHON >XeTyHOYKOBOI 9KCTPacHCTONN-
eit 1 u3MeHeHysAMU 3ybua «T» B HIDKHMX ¥ jIaTepaIbHBIX
orfienax 1py Quandeckoit Harpyske. [laHHBIe M3MEHEHUA
He CYUTAIOTCS CIeCTBUEM PETY/LIPHBIX TPEHMPOBOK M MO-
IyT CBUJIETENBCTBOBATh O 3abojeBaHuMM Muokappa [12],
0COOEHHO B KOHTEKCTe IEePEeHECEHHOI KOPOHABMPYCHOI
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nHpexuny. OFHAKO HAMIU He BBLIB/IEHO [JOCTOBEPHBIX pas-
JIMYMIA B 9aCTOTE STUX OCNIOKHEHMI MEXY CIIOPTCMEHAMU
¢ IgG+ (3,3%) u IgG- (2,9%, p > 0,05), Hu y KOrO He 6bUIO
KIVHUYECKO CYMITOMATUKM MUOKapAuTa WM AUCPYHK-
LUV SKeTYHOYKOB IIO JAHHBIM 3XoKappuorpapum. Kpome
toro, mnopo6usle Hapymenus IKI permcrpuposannch
C AHAJIOTMYHOI YaCTOTOM Cpefy 3TUX CIOPTCMEHOB U pa-
Hee, 0O BO3HUKHOBEHN MaHfeMuu. TeM He MeHee B TaKMX
CIy4asx TpebyTCs orpaHndeHne GpuandecKoil aKTMBHOCTHI
Ha 3-6 Mec. U Ja/JbHeNIINe UCCIeJOBaHNA C CIIOIb30BaH-
€M MarHUTHO-PE30HAHCHOI TOMOrpaduy A/t MCKIIYeHNUS
Kapauomuonaruu [13].

PeanbHasa pgocturayras semmunHa YCC B mpoleHTax
OT MaKCMMaJIbHOII 10 ¥ ITOC/IE M3OMALIMM B IPYIIIE 3I0POBBIX
nun 6b11a paBHa 83,1 + 5,3 u 82,1 + 9,2 %, a B rpymne IgG- —
80,7 £ 7,0 m 83,5 £ 7,2 % cooTBeTcTBEeHHO (p > 0,05).

4. Pesynbrarbl GyHKIMOHATBHOTO TECTUPOBAHNSA

[ manpHeiiiero aHanm3a Bce CIOPTCMEHbI ObUIN pas-
JelleHbl Ha 4 TPYNIIbl B COOTBETCTBUM C K}Iaccml)MKaumeI?I
Pelliccia A. et al. [7-9] (Ta6mn. 3).

[Tocne oxkoH4YaHMs HepHUOfiAa CAMOM3OJALVUM IMKOBas
MOII[HOCTb PaboThl, KOTOPYI ObUIM CIIOCOOHBI Pa3BUTDH
CIIOPTCMEHBI, 3HAYMMO He m3MeHmmach (tabm. 2). OmHako
JZocTUraeMoe IMpM ITOM HUKOBOE IOTpebieHne KUCIOpo-
Ja OCTOBEPHO YMEHBIIWIOCh Ha 2,1-4,9 my1/MuH/Kr (Mm
Ha 6,8-13,9%) 10 cCpaBHEHUIO C IEPUOJIOM JIO CAMOM3O0JIsI-
1y (p < 0,001). ITo ABIeHMe HAOMIONATOCD IIPY BCEX TUIAX
CHOPTI/IBHI)IX INCLHUIIINH, HO B HaVI60}IbHIeI7[ CTEIIeHN —
B rpynne CHOPTCMCHOB, TPeHI/IpyIOH.H/IXCH HpeI/IMyH.[eCTBeH-
HO Ha BBIHOCIMBOCTH (13,9%). CHioKeHMe aOCOMIOTHONM
BenauHbpl VO, TIPOMCXOANIO MapanienbHo CO CHIDKEHM-
eM IIoKasareiell MOTpebIeHnsT KUCIOPOAa Ha YPOBHE aHa-
spobHoro mopora Ha 2-3,6 % OT paHee CYILIECTBOBABIIETO

Ta6bnuma 2
Pe3ynpTaTsl BeO3pProMeTpuiM C ra30aHATN30M CIIOPTCMEHOB B rpynnax IgG+, IgG-
Table 2
Results of bicycle ergometry of athletes in the IgG+, IgG- groups
Ig G+ IgG- ,,
N (1096) (n=121) (n=975) 4
Bec (kr) 72,5+ 14,3 70,3 £ 13,7 0,097
TIIT (kr/m?) 22,8+3,3 22,3+3,1 0,097
Wpeak, Br/xr 2,93+0,6 2,97 £ 0,6 0,489
VO, /kg, peak, Mn/mMun/Kr 289+54 29,1 +6,2 0,734
VO, na AT, mn/Mus/KT 24,4 + 51 24,2 +56 0,708
VO,peak/9CCpeak, mn/mun 17,5+3,3 17,4 +4,7 0,820

[IprmedaHme: faHHbIE IIPECTABIEHBI B BUJE 1, CpefHee + cTaHapTHOe oTkIoHeHye. IIITT — mromans moBepxHocTy Tema, Wpeak — muxo-
Bas MONTHOCTb HATPY3KM Ha KMJTOTpaMM Macchl Tena; VO, /kg, peak — mikoBoe moTpe6enne KMCIopojia Ha KWIOTPaMM MacChl Tefa B MUHYTY;
VO, na AT — norpe6nenne K1Cnopoa Ha ypoBHe OpOra aHaspo6HOro 06MeHa, Ha KM/IOTpaMM Macchl Tefa B MuHyTy; VO, peak/9CCpeak —
KMCTIOPOJHBIN IyNbC HAarpy3Kkyu. CTaTUCTHYeCKas 3HAYMMOCTD 1ipu p < 0,05.

Note: data are presented as n, mean + standard deviation. ITITT — body surface area, Wpeak — peak exercise capacity per kilogram of body weight;
VO kg, peak — peak oxygen consumption per kilogram of body weight per minute; VO, na AT — oxygen consumption at the level of anaerobic
metabolic threshold, per kilogram of body weight per minute; VO, peak/ICCpeak, oxygen load pulse. Statistical significance at p < 0,05.
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Tab6bnuma 3
CpaBHUTENBHBIIT AaHAIN3 BETO3PTOMETPIN C Fa30aHAIN30M Y CIIOPTCMEHOB [0 ¥ IOC/Te CAMOM3 0TIV
Table 3
Comparative analysis of bicycle ergometry with gas analysis in athletes before and after self-isolation
CroenuanbHble
Birasi ciobTa TEXHUYECCKUE Cuma CMenraHHbIE KauyeCTBa BbpIHOCINBOCTD
7 P HaBBIKI (n=257) (n=220) (n=302)
(n=317)
- 10 2,8+ 0,6 3,0+ 0,5 2,9+ 0,5 3,2+0,6
Wpeak, (BT/Kr)
- TIoc7ie 2,7+0,3 3,0+ 0,4 2,9+0,6 3,1+0,8
VO, /kg, peak, - 10 30,9 £6,3 30,0 £6,3 32,4+8,9 35,3+8,3
MJI/MUH/KT - mocie 28,5 + 4,6* 26,6 + 6,5* 29,1 + 6,0* 30,4 +7,9%
- 255+7,2 26,5+7,2 26,6 £ 9,9 29,2+ 8,4
VO, na AT (m1/MuH/Kr) AO
2 - Iocnie 23,0 + 4,2* 22,9 +4,8* 24,7 £5,8*% 26,1 +7,3*
VO,peak/ - 10 11,0+ 34 14,1 £34 150+ 6,4 150+2,5
YCCpeak, Mn/Mun - TIOCJIe 10,2 £ 6,0 12,4 + 3,8* 13,2 + 4,1* 13,2 + 4,1%

ITpuMevaHN: JaHHBIE IPECTAB/IEHDI B BUJIE 1, CPelHee + CTaHAapTHOe OTK/IOHeHNe. Wpeak — M1MKOBasA MOLTHOCTb HATPY3KM Ha KMJIOTPaMM
maccel Tema; VO, /kg, peak — mikoBoe moTpe6nenye KMCTOpoia Ha KUTIOTpaMM Macchl Tema B MuHYTY; VO, Ha AT — moTtpe6nenue kucmopozia
Ha ypOBHE [IOpOTa aHa9pOOHOro 06MeHa, Ha KMIOTpaMM Macchl Tena B MuHyTy; VO, peak/dYCCpeak — xucnoponusiit mynbc Harpysku. Cra-

TUCTUYECKAA 3HAYMMOCTD pu p < 0,05.

Note: data are presented as n, mean * standard deviation. Wpeak — peak load power per kilogram of body weight; VO, /kg, peak — peak oxygen
consumption per kilogram of body weight per minute; VO, na AT — oxygen consumption at the level of anaerobic exchange threshold, per
kilogram of body weight per minute; VO_peak/dCCpeak — oxygen load pulse. Statistical significance at p < 0.05.

y CIIOPTCMEHOB B 3Toi1 rpyme (p < 0,05-0,001). ITo cBUTe-
TeIIbCTByeT O CHIDKEHUM 33 BpeMA CaMON30IA0NN HpeI/IMy-
[IeCTBEHHO a9POOHBIX BO3MOXHOCTeI1 (TabiI. 3).

5. O6¢cy>xaenne

®usuonornyeckas afanTanys K Harpy3KaM peajy-
3yeTCsi B YBEIMYEHUM IMUKOBOTO HOTpebIeHMs KUCTIOpPO-
I, TeMOHCTPMPYEMOIO CIIOPTCMEHOM B TeCTe U 3aBVICUT
OT MHOTMX KOMIIOHEHTOB — COCTOSIHMA CEpHEYHO-COCY-
IVICTON M IBIXATeNIbHOM CUCTEM, OKUCIUTENbHOIN CIOCO6-
HOCTH CKeJIeTHBIX MBI, YPOBHs reMoriobuna u gp. [14].
IIpu ANUTENTBPHOM OTpaHMYEHUN HATPY30K OBICTPO CHU-
JKaroTcs VOZmax, 006beM KpOBHU, YAAPHbIT 00beM CepALa,
AKTMBHOCTb OKUC/IUTENbHBIX (EPMEHTOB B MBIIIIAX, Ha-
CTymaeT aTpou MBIIIIL X M3MEHAeTCS UX cocTas [15, 16].
YMeHbIlIeHIe BPeMEH! BBIIOMHEHUsI CYOMaKCHMaabHOTO
Tecta u VO, max 110 TMTePaTyPHBIM JAHHBIM HACTYIAeT yxe
nocrne 10-20 pHelt feTpennHra [14]. YioBneTBOpUTeIbHBIN
ypOBeHb yhaeTcA IOJJep>KUBATh, €C/IU COXpaHACTCA JO-
CTaTOYHasA MHTEHCUBHOCTb Harpysok ¢ YCC He meHee 80 %
OT MaKCUMyMa B TedeHue 4-5 gHell B Heflemo [14]. VimenHO
TaKMe HaTrPy3Ku ObUIN peKOMEH/[OBAHBI B [IEPUOJ] AHEMUN
C LIeNIbI0 MPEIOTBPATUTD YXyAIICHNEe VMMYHUTETa M CHM-
3UTh PUCK BO3HUKHOBeHMs1 TsDKenoit ¢opmer COVID-19
[10]. Oprako B HamMX HAOGMIONEHMAX OTPAHMYEHUS B Te-
4eHne 2,5-3 MeC. IPMBEIM K CHIDKEHUIO adPOOHBIX MOKa-
3aresieit, YTO TOBOPUT O HEBO3MOXXHOCTY CaMOCTOSITENTBHO
B YCTIOBMSX CAMOM3O/LILNY IHOAZEPXKMBATh HEOOXOMMBIIL
06beM 1 MHTEHCUBHOCTb HArpy3ok. Bojble Bcex mocTpa-
Iajy CIIOPTCMEHBI, IIPeACTaB/AIEe BBICOKOMHTEHCUBHBIE

37

BUAbI CIIOpTa, TPeHI/IpyIOH.U/IeCH Ha BBIHOC/IIMBOCTDb, TaKne
KaK TpuatToH, 6I/IaTHOH, JIPDKHBIE TOHKM, aKaJgeMMYeCKasd
rpebns u mp. B maHHOI rpylie OTMEYeHO caMoe 3HAdU-
Te/IbHOE I JOCTOBEPHOE CHIDKEHNE IIMKOBOTO HOTpebIeHns
kucnoponia (Ha 13,9 %, p = 0,0000) u VO, na ypoBHe aHas-
po6Horo mopora (#a 10,6 %, p = 0,0002). ITpudyem faHHBIE
[IOKa3aTe/lu COMPOBOXXIAMUCH CHIDKEHVEM M KUCIOPOSHO-
ro mynbca (p = 0,0011), T.e. 3¢peKTUBHOCTI TPAHCIOPTH-
poBKu Kucaopopa (tabn. 3). CxonHble NU3MEHEHMs, OGHAKO,
B MeHbIIIel CTeleHNn Ha6}110,11a711/1c1> nB ,E[pyI‘I/IX BUAax Crop-
TUBHBIX OVICIUIIIVIH.

[Tony4eHHBIE pe3yIbTaThl CHOBA BO3BPAIAIOT HAC K [{VC-
KyCCUM O HEOOXOAMMOCTM PACIIMPEHHOTO KapAUOpecHn-
PAaTOPHOrO CKPMHMHIA KaK y CIIOPTCMEHOB IOCIe MHU-
nuposanua SARS-CoV-2 [17, 18], Tak U y CIIOPTCMEHOB,
HaXOOUBIINXCA B yCHOBI/IF{X KapaHTNHA M OTpaHNYE€HNA Ha-
TPY30K.

6. 3axmoueHue

HpI/IHyJII/ITeIII)HaH n3onmAnuAg  M3-3a NaHAeMum IIpu-
Bella K IepephiBy B TPEHMPOBKAX, KOTOPHIN He BO3HUKa-
eT B OOBIYHBIX YCIOBMAX. IIpyM OTCYTCTBMM TpeHepCKoil
MOfIleP>KKM YKa3aHHbIE BbIIE [IOKA3aTe/lu He BCersia BO3-
MOYXHO TOfiep>)KMBaTh Ha HEOOXOAMMOM ypoBHe. B Ha-
mnx Ha6}IIOJIeHI/[${X yYME€HbIIEHNE WMHTEHCUBHOCTM, Ya-
CTOTbI ¥ IIPOJO/DKUTENBHOCTU TPEHMPOBOK NPOABUIIOCH
B CHIDKEHMM IIPeMMYIIeCTBEHHO a9pOOHBIX CIIOCOOHOCTE
CIIOPTCMEHOB HE3aBMCMMO OT HaaN4IMA WIN OTCYyTCTBUA
nmepenecennoro COVID-19. B mambonbuieit Mepe cTpapa-
I0T CIIOPTCMEHBI B BUJaX CIIOpTa, Tpe6y101_u1/1x BBICOKOT'O
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YPOBHsI BBIHOCTMBOCTU. Takum o6pasoM, IIpu BO3Bpalle-
HVIN K CIIOPTUBHBIM 3aHATUAM HeO6XO]II/[MO O6paTI/ITb BHI-
MaHIe Ha TPEHMPOBKY, HallpaBIeHHble MEHHO Ha a’spo6-
HYI0 pabOTOCIIOCOGHOCTD, ¥ HO/DKHBI HOCUTH HOCTENIEHHO
BO3pACTAOLINIT XapaKTep C Lielbl0 130eXarTh BO3MOXKHbIX
TPaBM ¥ KPUTIMYECKUX HATPY30K Ha CepevHO-COCYANCTYIO
CHCTEMY [IPY BO3BPALIEHNUN K COPEBHOBATE/IBHOMY CIIOPTY.

Yro KacaeTcs BAMAHNUSA Ha pabOTOCIIOCOOHOCTS, ITepeHe-
cerHoro COVID-19, To 106aBOYHBIX €€ M3MEHEHUII B TPYII-
1ie ¢ IgG+ He 3aperncTpMpPOBAHO, B CBA3Y C YeM IAI[VEHTHI,

Bxknap aBTOpOB:
MBanosa Onnsa MuxaiitoBHa — HaIlMCaHue TEKCTa CTATbi, c6op
u 06paboTKa MaTepyana.

Baprnesa Bukropusa AcraHOekoBHa — HalMCaHMe TEKCTa CTa-
TBbU, PEAKTUPOBAHNE, yTBepXKjeHue MHANIbHON BEPCUYU CTATbML.
IMapeikns Anekcanzp CepreeBud — HaIllMCaHKMe TEKCTa CTAaTby, COOP
” 06paboTKa MaTepuaa.

ITasros Bragumup VIBaHOBIY — HaIMCaHIe TEKCTA CTATbH, COOP
1 06paboTKa MaTepuana.

TpyxaueBa Hatanus BraguMupoBHa — HalycaHue TEKCTa CTa-
b1, c60p 1 06paboTKa MaTepuana.
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Effectiveness of emotional freedom technique on competition anxiety
and salivary cortisol of elite taekwondo athletes
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ABSTRACT

Purpose of the study: In competitive sports, athletes may experience impaired mental and physical function due to experiencing a series of nega-
tive emotions. Therefore, the aim of the present study is to determine the effectiveness of emotional freedom technique (EFT) on the psychological and
physiological responses of competitive anxiety in elite tackwondo athletes.

Methods: This study included 29 elite male taekwondo practitioners in Tehran province who were selected by convenience sampling and randomly
divided into groups of control (16 participants) and intervention (13 participants). In the pre-test (first competition), the cognitive components of
competitive anxiety (cognitive anxiety, self-confidence and physical anxiety) and the physiological component of salivary cortisol of both groups were
measured. The experimental group did 10 sessions of EFT training and the control group did only physical training. After the EFT intervention, the
post-test (second competition) was taken. Data analysis was used in SPSS 22.

Results: After EFT intervention, the intervention group compared to control group, had a decrease in the components of cognitive anxiety, somatic
anxiety and salivary cortisol, as well as an increase in the component of self-confidence.

Conclusion: EFT might be a useful tool for reducing the physiological and psychological anxiety of elite male taeckwondo athletes. Thus it is sug-
gested that sports psychologists and coaches use EFT to reduce the cognitive and physiological components of competitive anxiety in athletes.

Keywords: Emotional freedom technique, Salivary Cortisol, Competitive State Anxiety, Elite taekwondo players
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BnusiHue TeXHUKN 3MOLMOHaNLHOMU CBOOOAbLI Ha TPEeBOXHOCTb BO BpeMs
COpeBHOBaHMVI N YPOBEHb CJTOHHOIO KOPTU30-ia Y 3NIUTHbIX CMTOPTCMEHOB
TX3KBOHAO

Maxou Monnazaoe**, Xaccan I. 3anou’, bexpys Iop6anszade*, Paxman Cypu’

'Kagpeopa cnopmusHoli ncuxosozuu, aky/ibmem guu4ecko2o 80CNUMAHUA U CNOPMUBHbIX HAYK,
TezepaHckuli yHusepcumem, TezepaH, MpaH

2/lenapmameHm Osuz2amesibHO20 nosedeHuUs, Gaky/ibmem uU3U4eCKo20 B0CNUMAHUA U CNOPMUBHbIX HAVK,
AzepbalioxaHckul yHusepcumem umeHu LLlaxuda MadaHu, UpaH

3flenapmameHm ¢usuosiozuu ynpaxkHeHull, oakysibmem @du3uHecKo20 BOCNUMAHUA U CNOPMUBHbIX HAYK,
TezepaHckuli yHusepcumem, TezepaH, MpaH

AHHOTAD VA

Ienp nccrenoBanmsaA: B copeBHOBATEIbHOM CIIOPTE CIIOPTCMEHBI MOTYT VCIIBITBIBATD YXYAIIEHMe IICUXWUeCKNX ¥ GuU3ndeckux QYHKIMI n3-3a
HepeXMBaHNA PASA HEraTUBHbIX SMOLMIA. [103TOMY I1e/Tb JAHHOTO MCCTIEOBAHNIA — ONpPeNeTUTh 3QPEKTUBHOCTD TeXHUKM SMOLMOHAIBHOI CBOOOALI
(T9C) na ncuxonornyeckue u GU3NOIOTUIECKIE PEAKINI COPEBHOBATETbHO TPEBOTH Y SMUTHBIX CIOPTCMEHOB TX9KBOH/IO.

Marepuanbl M MeTOmbI: B mccnefoBanye ObIIN BKIIOYEHBI 29 SMUTHBIX MY>KUMH, 3aHMMAIOIIMXCA TX3KBOHJO B NPOBMHIMM TerepaH, KOTo-
pble 6B OTOOPAHBI METOHOM CITy4aifHOl BHIOOPKY M CITy4aifHBIM 06Pa3soM pasfiefieHbl Ha IPYIIIBI KOHTPOA (16 y4acTHMKOB) ¥ BMEIIATENbCTBA
(13 yqacTHuKOB). B x071€ IIpefBapuTeNBHOTO TeCTUPOBaHMA (TIepBOe COpeBHOBaHNME) GBI M3MePEHDI KOTHUTHBHbIE KOMIIOHEHTbI COPEBHOBATETbHO
TPEBOXXHOCTH (KOTHUTUBHAA TPEBOXXHOCTD, YBEPEHHOCTD B cebe 1 Ppusideckas TPEBOXKHOCTD) U (U3MONMOrnIecKuii KOMIOHEHT CTIOHHOTO KOPTH30/1a
B 06enx rpynmax. SKcrepyMeHTaabHasA rpynma nposena 10 ceancos TOC-TpeHnHra, a KOHTPO/IbHAA IPYIIIa — TONBKO QU3MIECKMe TPEHMPOBKI.
ITo oxonyanny TOC-MHTepBeHIMM OB IPOBEfieH ITOCTTECT (BTOPOe COpeBHOBAHNeE). AHA/IN3 JAHHBIX IIPOBORM/ICA B IIporpamme SPSS 22.

Pesynbrarsr: [Tocne TOC-MHTepBeHINY B IPyIINe BMENIATENTbCTBA 10 CPAaBHEHMIO C KOHTPOIBHOI TPYIIIOi HAGMI0aNI0Ch CHIDKEHE KOMIIOHEH-
TOB KOTHUTUBHOII TPEBOTY, COMATUYECKOI TPEBOTY ¥ CTIIOHHOTO KOPTU3071a, @ TAKJKe IIOBbIIIEeHIe KOMIIOHEHTA YBEPEHHOCTH B cebe.

3axmioyenne: TOC MoxeT ObITh MOJIE3HBIM MHCTPYMEHTOM I CHIDKeHMs (PU3MOMOTNYecKoi U MCUXOOINYeCKOl TPEBOXKHOCTHU Y SNUTHBIX
CIIOPTCMEHOB TX9KBOH/I0. TakyuM 06pa3oM, CHOPTUBHBIM IICKXOJIOTaM ¥ TPeHepaM IIpejaraeTcs ucrnonb3osarb TOC /I CHIDKEHMA KOTHUTUBHBIX
U GU3MONIOTMYIECKIX KOMIIOHEHTOB COPEBHOBATEIbHOI TPEBOXHOCTH Y CIIOPTCMEHOB.

Kmiouesvle cnosa: Texnuka 5MOLMOHAILHON CBOOOIBI, KOPTU30]I CIIOHBI, COPEBHOBATE/IbHAA TPEBOXHOCTD, S/IMTHBIE TXIKBOH/IUCTDI

KoHnuKT nHHTepecoB: aBTOPHI 3asB/A0T 06 OTCYTCTBUY KOH(INKTA MHTEPECOB.

s purupoBanna: Momnasaze M., 3aupu X.I, Top6ansaze b., Cypu P. BiusHue TeXHMKM 5MOLMOHAIbHOI CBOOOIBI Ha TPEBOXHOCTD BO BpeMs
COpPEBHOBAHMUIT U YPOBEHD CIIOHHOTO KOPTU30/IA Y SMUTHBIX CIIOPTCMEHOB TX9KBOHAO0. ChopmueHas meouyuna: Hayka u npaxkmuxa. 2024;14(4):40-48.
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1. Introduction situations [6]. In sports psychology, anxiety means an un-

In recent years, considering the small performance dif- pleasant sensation that is defined by vague and persistent
ference between athletes in high-level sports competitions, feelings of worry and fear [7]. Three main dimensions have
the manipulation of arousal, anxiety and stress separates the been distinguished in the experience of competition anxi-
winner from the loser [1]. The impact of unfavorable psy- ety: a) Cognitive anxiety, b) Somatic anxiety, and ¢) Self-
chological conditions of an athlete is clearly visible on their confidence. Cognitive anxiety involves one’s thoughts re-
performance [2, 3]. In sports psychology, understanding and garding possible failure, whereas somatic anxiety includes
studying individual differences in perception and subsequent the perception of physical signs of negative arousal. On the
behavior of individuals are discussed in order to help them other hand, the self-confidence dimension refers to a person’s
deal with psychological pressures of the competition by rec- belief in the ability to do a task. As a result, this usual dimen-
ognizing these differences, finding out their causes and pro- sion is related to lower competition anxiety and optimal per-
viding proper solutions [4]. formance [5]. The hypothalamus-pituitary-adrenal (HPA)

The sportive setting, especially competitive and profes- axis is one of the most important physiological mechanisms
sional sports, is stressful due to the psychological pressure regulating metabolism and energy production in the body,
it imposes on athletes [5]. Anxiety is a phenomenon in which plays an essential role in adjusting the physiological
which athletes perform worse than expected under stressful responses of the body, including the hormonal response to
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stress [8]. The activation of this axis leads to the release of
adrenocorticotropic hormone from pituitary gland, which in
turn stimulates the secretion of glucocorticoids (mainly cor-
tisol) from adrenal gland cortex [9]. Several human and ani-
mal studies in the field of stress have indicated that the level
of HPA axis hormones increases in threatening physiological
and psychological conditions such as lack of control, unpre-
dictability and self-conflict, all of which can be clearly dis-
tinguished in the sports environment, especially competitive
sports [10]. In general, the results of these investigations have
revealed the relationship between anxiety and performance,
that is, anxiety can interfere with the athlete’s performance.
Therefore, managing anxiety can be of high importance for
both athletes and coaches. There are various approaches for
controlling anxiety [11], which include relaxation methods,
biofeedback [11, 12], self-talk [13], regular exercise [14] and
emotional free technique (EFT) [15, 16]. Despite the long
history of research on anxiety in athletes, many issues in this
field are still unresolved. Identifying these problems can help
us define the context for further research on anxiety in ath-
letes [17].

EFT, a behavioral treatment technique introduced in
1995 by Craig and Fowlie [18] as a simple method to reduce
excessive anxiety, is a psychological intervention combining
the elements of cognitive behavioral therapy and stimulation
of acupressure points. EFT combines tapping on acupressure
points with a focus on fear or negative emotions in order to
alleviate fear sensitivity. In addition to tapping, the person ac-
cepts negative emotions and repeats their statements, work-
ing on cognitive reconstruction, identifying and correcting
negative thoughts [19]. EFT leads to rapid stimulation and
absorption of stress hormones such as cortisol [19], inhib-
iting the warning responses of sympathetic nervous system
and replacing them with calming responses of the parasym-
pathetic nervous system [20]. Clinical reports from coaches
and athletes indicate that EFT is widely used in golf, baseball,
and American football at professional and collegiate levels.
Studies show that transient use of EFT can increase certain
measures of performance in athletes [19]. Besides, recent
systematic reviews indicate that EFT is effective for reduc-
ing all kinds of psychological disorders as well as state and
competition anxiety and increasing sports performance [15,
16]. In elite tackwondo athletes, the reduction of biological
and psychological anxiety by means of EFT technique is an
important factor that seems to affect sports performance in
anxiety-provoking situations such as sports environments.
Therefore, the goal of the current research is to investigate
the effectiveness of EFT technique on physiological and psy-
chological components of competition anxiety in elite tae-
kwondo athletes.

2. Materials and methods

The present research is a semi-experimental study given
the nature of this topic and the executive goal of research,
namely investigating the effect of EFT technique on psycho-
logical and physiological responses of competition anxiety
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of elite tackwondo athletes. The intended design for this re-
search, which has an intervention (EFT) and a control group,
is of pre-test-post-test type. The population of this research
included elite tackwondo athletes of Tehran Province in
2017-18, from which 29 athletes in the age range of 18-25
who expressed their consent to participate in research were
selected by convenience sampling. The athletes had > 7 years
of experience in Taekwondo. All subjects were physically and
mentally healthy, and those who did not meet these condi-
tions were not included among these 29 subjects. All athletes
provided written informed consent to participate in the study.
The research was approved by a Research Ethics Committee
of Sport Sciences Research Institute of Iran and was approved
according to compliance with Ethical Standards in Research
of the Ministry of Science, Research and Technology, with
the code IR.SSRI.REC.1397.291 on 29/8/2018.

Inclusion criteria:

All participants were male;

The age range of the sample was between 18 and 25 years;

All participants were elite taeckwondo athletes;

They were in good physical and mental health.

Exclusion criteria:

Unwillingness to continue and participate in the research;

Absence on the day of the research and failure to attend
all training sessions of the present study;

Injury during different stages of the research;

Performing exercises other than those of the present
study during the research;

Using medications that affect the function of the adrenal
glands and cortisol secretion.

In pre-test stage, necessary and sufficient explanations
were presented about research objectives and cooperation of
subjects in the research, and in the prearranged competition,
saliva samples were taken from all 29 persons to measure the
cortisol hormone level, and all of them were subject to Sport
Competition Anxiety Test (SCAT; Martens, 1977) [21]. This
27-item questionnaire is divided into three subscales of cog-
nitive anxiety, physical anxiety and self-confidence, each of
which has 9 questions. It should be noted that this question-
naire is scored in a four-point Likert scale. Reliability coeffi-
cient for three subscales of cognitive anxiety, physical anxiety
and self-confidence is 0.85, 0.86 and 0.75, respectively. The
gold standard method was used to measure hormones in this
study [22]. In this collection method, the athlete completely
emptied their mouth of saliva by swallowing, bent forward
while seated, lowered their head, and allowed saliva to flow
into a container. After that, the remaining saliva in mouth
was contained into a microtube and transferred to the labo-
ratory for measurement in a cold chamber. This procedure
was done 25 minutes before the competition. Warmup proto-
col included 5 min jogging exercise, 5 min dynamic stretches
for the joints, with a 5 min rest interval in a sitting position
(Romaratezabala, Nakamura, Castillo, Gorostegi-Anduaga
and Yanci [23].

All the subjects were forbidden to eat anything two hours
before the competition, and they should not have used any
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stimulants over the past 24 hours. It should be noted that the
cortisol measurement kit made by German Zelbio Company
was used in this research. To create a competitive atmosphere
for competition anxiety, selection matches were held to place
athletes in the main team, where each athlete with three out
of five wins was assigned to the main team. Subsequently, in a
joint meeting, self-talk skill was taught before the start of the
competition to reduce competition anxiety.

After the pre-test, 10 EFT sessions were taught and prac-
ticed for the intervention group (13 subjects), and the control
group with 16 subjects only practiced Taekwondo physical
skills during these 10 sessions. It should be noted that the
EFT group was reduced from 13 persons at the beginning
of the study to 11 due to insufficient participation of a num-
ber of subjects in the training program and the injuries of
athletes due to the nature of Taekwondo. After the training
sessions and in the second competition, the athletes filled out
the competition anxiety questionnaire a second time 25 min-
utes before their competition.

2.2. EFT technique

In EFT process, two steps are used: 1) We mentally focus
on specific issues and at the same time 2) Tap some of the
meridian points with our fingertips to stimulate them and si-
multaneously repeat a sentence. If properly done, ETF appar-
ently resolves disorders of the meridian system, and thereby
often reduces the time required for conventional treatment
from months or years to a few minutes or hours. In EFT, you

need to tap three times, approximately seven times on each
point [24].

The principles of EFT (basic EFT method)

Tapping is a simple maneuver, but some basic, mechani-
cal steps are necessary to dramatically increase its effective-
ness, regardless of who uses it [24].

Statistical analysis

The data were analyzed using SPSS software (version 24),
and descriptive statistics was used to calculate the mean, vari-
ance, standard deviation, and range of changes. Afterwards,
we used skewness, kurtosis and Shapiro—Wilk tests to check
the normality of data distribution as well as Cronbach’s alpha
to determine the internal homogeneity of data. Considering
the normal distribution of data, multivariate analysis of cova-
riance determined the contribution of independent variables
to predicting the psychological and physiological responses
of athletes to pre-competition anxiety (PCA).

3. Results

Descriptive demographic features of the current research
are presented in Table 1.

Table 2 shows mean and standard deviation of age and
sports history of elite male tackwondo athletes. Mean and
standard deviation of intervention group (11 subjects) were
20.91 and 8.64 and control group (16 subjects) 20.94 and
9.25, respectively.

Descriptive information regarding the scores of com-
petition anxiety, self-confidence and salivary cortisol are

Table 1

Description of the emotional freedom technique

Ta6bnuma 1

Omicanme TEXHUKI 3MIIOIMOHATBHOI CBOOOIBI

Goal settin, . . .
& letes considered only one issue at a time

The first thing they did was to mentally identify what increased their anxiety. This "goal" is the basic EFT instruction. Ath-

primary anxiety

Measurement of | Athletes reported the intensity of anxiety before starting the work. For this purpose, they were asked to rate their anxiety
on a scale of 0-10; 10 indicating the highest anxiety level and 0 lack of anxiety

to have two goals in mind:
1) Acknowledging the existence of anxiety

Correction

Athletes were asked to start each strike round with a correction, make a simple sentence and tap the dots continuously
while pronouncing it. In this way, the system finds out what it wants to focus on. To make the desired sentence, they had

2) Believing in their abilities despite the presence of anxiety

M oDwEsEARO A
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We always target the negatives in the sentences because they are the ones that cause energy disturbance, and the basic
instruction of EFT also eliminates them and results in tranquility. But in usual methods and famous self-help books, they
emphasize positive thinking and avoid negative ones. Although this seems to be good, according to our goal, it only covers
the negatives with pleasant words to some extent. However, EFT targets and neutralizes negativity. In this way, the positives
that are natural have a chance to emerge

This is the most important part of basic EFT instruction that stimulates energy pathways in the body. To do it, the athletes
were requested to tap on the points of steps mentioned in Table-1 and at the same time say the reminder phrase to keep
their focus on the subject. For example:

"Although I have anxiety, I believe deeply and completely in my abilities"

Step points

At the end of the work, we asked the athletes to determine the intensity of anxiety by assigning a number between 0 and 10,
which was compared with the previous value to determine how much progress they made. If it did not reach 0, they were
asked to repeat the process until it reached 0 or a constant value
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presented in Table 3, which indicates pre-test and post-test
results.

According to Table 3, mean of cognitive anxiety changed
from 28.18 in pre-test to 22.27 in post-test, mean somatic
anxiety from 23.45 in pre-test to 20.91 in post-test, mean self-
confidence from 20.55 in pre-test to 25.64 in post-test, mean
salivary cortisol from 27.80 in pre-test to 26.39 in post-test,
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while the scores of control group for these four variables
did not show significant changes. To compare the effective-
ness of progressive muscle relaxation on the aforementioned
variables of elite male tackwondo athletes in the two groups,
analysis of covariance was used to determine the differences
between groups in post-test, the results of which are reported
in Table 4.

Table 2
Mean and standard deviation of age and sports history of elite tackwondo athletes
Tabnuma 2
CpenHee 3HaU€eHMe I CTAHJAPTHOE OTKIIOHEHIE BO3PACTa U CHOPTHBHOTO CTa/a SMUTHBIX TX3KBOH/MCTOB
Variable Group Number Mean + SD Minimum Maximum
A EFT 13 2091 +2.77 18 25
e
8 Control 16 20.94 +2.14 18 25
. EFT 13 8.64+1.74 7 12
Sportive record
Control 16 9.25 + 1.69 7 12
Table 3
Mean and standard deviation of scores of competition state anxiety questionnaire and salivary cortisol
Tabnuua 3

Cpemlee 3HAYE€HME U CTAHTAPTHOE OTKIOHEHHNE PE€3Y/THTATOB AHKETHI 110 OIICHKE TPEBOKHOCTU B COPeBHOBaTeJIbHOﬂ CUTyanmnu
N 'YPOBH:A KOPTHU3071a B CIIOHE

. Intervention Control
Variable Test
M SD M SD
. Pretest 28.18 2.40 22.69 291
Cognitive
Posttest 22.27 1.95 22.50 2.58
. Pretest 23.45 3.30 21.50 2.68
Somatic
Posttest 20.91 2.63 22.06 3.11
Pretest 20.55 1.04 21.44 2.61
Self-confidence reees
Posttest 25.64 2.46 21.69 2.63
. Pretest 27.80 1.40 27.97 1.83
Cortisol
Posttest 26.39 1.82 27.71 1.39

Table 4
ANCOVA results for the scores of cognitive anxiety, physical anxiety, self-confidence and salivary cortisol in post-test
Tabnuua 4

Pesynbrarst ANCOVA 151 01l HOK KOTHUTHBHOI TPEBOXKHOCTH, (PU3NUECKOIT TPEBOXXHOCTH, YBEPEHHOCTH B cebe 1 YPOBH:
KOPTH3071a B CTIOHE TOCTe TeCTUPOBaHNUA

Dependent variable Effect Degree of freedom Mean square F Significance level Eta-squared
. Pretest 1 107.35 83.57 0.0001 0.78
Cognitive
Group 1 61.94 47.87 0.0001 0.67
. Pretest 1 147.77 53.7 0.0001 0.69
Somatic
Group 1 44.77 16.26 0.0001 0.40
Pretest 1 106.17 44.07 0.0001 0.65
Self-confidence
Group 1 144.46 59.97 0.0001 0.71
. Pretest 1 44.64 150.22 0.0001 0.86
Cortisol
Group 1 14.45 48.61 0.0001 0.67
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According to the data in Table 4, single-variable ANCOVA
results show a significant difference between control and in-
tervention groups, and separately indicates the differences in
components of somatic anxiety, cognitive anxiety, self-con-
fidence and salivary cortisol. According to this Table, since
the F-value of covariance variable (pre-test) is significant
at 0.05 level, it is correlated with the independent variable.
After removing the effect of pre-test, there is a significant
difference between means of the two groups for control and
experimental groups in post-test scores of cognitive anxiety
(F=47.87, P <0.001), somatic anxiety (F = 16.26, P < 0.001),
self-confidence (F = 59.97, P < 0.001) and salivary cortisol
(F=48.61, P <0.001).

Overall, the findings reveal that after EFT intervention,
the intervention group, unlike control group, had a decrease
in the components of cognitive anxiety, somatic anxiety and
salivary cortisol, as well as an increase in the component of
self-confidence.

4. Discussion

The EFT technique has three main elements that can be
effective in sports, especially in reducing anxiety and corti-
sol in taekwondo athletes, as follows: The “Setup Statement”
or the statement that the athlete repeats while striking is
made up of two elements. The first part is a statement of the
problem presented by the athlete, and is given to the athlete
while striking a specific acupressure point by saying a sen-
tence such as “Although I have a tough match...” to focus on
the issue that is causing the anxiety. The athlete repeats the
name of the problem while striking. This focus on the prob-
lem is reminiscent of the exposure techniques practiced in
Prolonged Exposure (PE) and other exposure therapies. The
second half of the launch statement guides the athlete toward
accepting the situation as it is: “I deeply and completely ac-
cept myself...” This cognitive framework is similar to certain
techniques used in cognitive therapies that seek to correct the
athlete’s dysfunctional cognitions and emotional responses
to events. The US government’s Institute of Medicine [25]
found that therapies that use exposure and cognitive shift
were efficacious. EFT’s Setup Statement draws from elements
of these two established therapies. The third ingredient used
by EFT is tapping on points used in acupuncture and acu-
pressure (acupoints). According to Fox and Malinowski [26],
EFT stimulation is an active ingredient. This finding supports
studies that use fMRI to measure the effects of acupuncture
on brain regions associated with anxiety [27]. These stud-
ies consistently report acupuncture to rapidly regulate these
brain regions. They are also consistent with studies that use
electroencephalogram (EEG) to evaluate EFT. They have
found that EFT reduces brain wave frequencies associated
with anxiety or enhances waves associated with relaxation, as
well as producing other beneficial physiological changes [28-
30]. When protocols developed from exposure and cognitive
therapies are paired with acupressure, their effects appear to
be enhanced [31]. So, given these materials and the results of
the present study, Sport psychologists and coaches can easily
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and without the need for a specific protocol, use the EFT
technique before the start of the competition, as well as dur-
ing rest and stoppage of the competition to reduce cortisol,
competitive anxiety and improve athlete performance [32].

Researchers in sports psychology are attempting to iden-
tify variables affecting sports performance, including anxiety,
which can lead to a sharp decrease in athletes’ performance.
The ability to control anxiety during competition and even
take advantage of it distinguishes a professional from a non-
professional athlete [33]. When athletes are confronted with
anxiety, mental skills train them to regulate their autonomic
arousal by identifying physiological signs associated with in-
tense stimulation such as heart rate and continuous breath-
ing, after which the athletes are able to apply this technique
to reduce their stress levels to a range beneficial for perfor-
mance.

The present study investigated the effectiveness of EFT
on psychological and physiological aspects of competition
among elite tackwondo athletes. In the psychological di-
mension, the results showed that EFT technique in the in-
tervention group reduced the somatic and cognitive anxiety
components of competition anxiety but increased the self-
confidence in the intervention group after the self-talk in the
post-test relative to pre-test. However, the components of
competition anxiety and self-confidence had no significant
changes in post-test compared to pre-test in control group.
Therefore, it can be stated that EFT intervention before the
start of sports competitions reduces cognitive and somatic
anxiety but increases self-confidence of elite tackwondo
athletes, which is in agreement with the research by Rowe
[34] who investigated the effect of EFT on psychological
symptoms and detected long-term impact on psychological
symptoms after the subjects participated in an EFT work-
shop. Furthermore, these findings were in line with the re-
search by Boath, Stewart and Carryer [16] and Feinstein [15]
who showed the effectiveness of EFT technique in reducing
various psychological disorders, decreasing state and com-
petition anxiety, and increasing sports performance. In ex-
plaining these findings, according to Vygotsky’s theory of
cognitive development [35], it can be inferred that people
know their behavioral characteristics by focusing on their
problem, adjusting their behavior by gaining more knowl-
edge about themselves. This process leads to the emergence
of a methodological-therapeutic method; whenever a person
experiences stress or anxiety, they can manage these condi-
tions using the Emotional Freedom Technique (EFT) and
repetition of phrases to enhance their performance. Athletes
regulate their anxiety by focusing their attention and improv-
ing concentration [36].

Another finding of the present study was that in the
physiological dimension of competition anxiety, the inter-
vention group showed significantly reduced cortisol levels
in post-test, while the cortisol level did not decrease in con-
trol group. These results are consistent with the studies by
Craig and Fowlie [18], Lambrou, Pratt and Chevalier [30],
Gallo [37], Feinstein [15], Clond [38] and Patterson [39],
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Church, De Asis and Brooks [40], which can be attributed
to the fact that EFT causes rapid stimulation and absorp-
tion of stress hormones such as cortisol. Besides, with refer-
ence to the research by Church and Brooks [19], it can be
said that EFT inhibits the warning responses of sympathetic
nervous system and replaces them with calming responses
of parasympathetic nervous system. Studies by Feinstein [15]
have shown that the neuronal, genetic, neurotransmitter and
hormonal pathways are involved when EFT reduces psycho-
logical stress. A study of EFT using electroencephalography
(EEG) indicates the decrease in brain frequencies associated
with anxiety [30].

According to the mentioned statements, EFT causes the
hypothalamus (center of psychological pressure) to reduce
the adrenocorticotrophic secretion from anterior pituitary
gland. Adrenocorticotrophic hormone is the main stress
hormone that stimulates the outer cortex of adrenal glands,
which leads to the release of glucocorticosteroid hormones,
especially cortisol. In research related to mental stress, the
level of free cortisol in blood or other body fluids such as
saliva indicates the level of anxiety of a person and causes an
increase in heart rate, breathing, immune system suppres-
sion, as well as a decrease in protein synthesis but an increase
in lactate. Therefore, according to the results of Rudolph and
McAuley’s research [41], which showed that low cortisol
concentration is related to positive psychology, as well as
Lader’s research [42] indicating that high concentration of
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Contribution of playtime, sedentary behavior, and physical activity to body
mass index of e-sports players

Annya Shakty Indraprastha, Farid Rahman*

University of Muhammadiyah Surakarta, Surakarta, Indonesia

ABSTRACT

Purpose of the study: to determine whether playtime, sedentary behavior, and physical activity contribute to the body mass index of e-sports players.

Methods. The sampling technique in this study used non-probability sampling with an accidental sampling method. The total sample in this study
amounted to 386 people, who are e-sports players from Indonesia. The data analysis used Kolmogorov-Smirnov method to determine data normality,
correlation test used Spearman’s rho, and ordinal regression was used to determine the contribution of independent variables related to the dependent
variable.

Results. The correlation test results indicate that playtime is not significantly associated with body mass index (BMI) among e-sports players (p =
0.062). However, sedentary behavior shows a significant correlation with BMI (p = 0.018), suggesting that sedentary behavior may contribute to BMI
variations. Furthermore, sedentary behavior accounts for only a small proportion of the variance in BMI, with a contribution of R*> = 0.009. In contrast,
physical activity does not exhibit a significant relationship with BMI (p = 0.824).

Conclusion: based on the results, there is correlation between sedentary behavior and BMI, while playtime and physical activity have no correlation
to the body mass index of e-sports players.

Keywords: playtime, sedentary behavior, physical activity, body mass index, e-sports
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BnusaHue nrpoBoro BpemeHu, cugsvero o6pa3a XU3HU U (bVI3VI‘IeCKOVI
dKTUBHOCTU Ha UHAEKC MacCCbl Tena KVI6epCI10pTCMeHOB

Annus lllaxkmu Vnopanpacmxa, @apuo Paxman*

YHusepcumem Myxammadus Cypakapma, Cypakapma, MHJoHe3us

AHHOTAITUS

Ilens McCIeROBAaHNUS: OLPENEINTD, BUAIOT /I UTPOBOE BpeMsi, MaJIOTIOfBIDKHBIIT 00pa3 KU3HN 1 (psMIecKas aKTUBHOCTD Ha MHIEKC MacChl Tejia
UTPOKOB B KMOEpPCIopT.

Marepuainel 1 MeTOfbI. B KadecTBe MeTOa 0TOOpPA YIACTHMKOB B JAHHOM MCC/IE[OBAHNI UCIIONb30BANaCh HEBEPOSTHOCTHASI BBIOOPKA CO CITy-
YaifHBIM MeTOROM oT6opa. Ob1as BbI6OpKa B JaHHOM MCCIIEOBAHUI COCTaBIIA 386 UelOBeK, KOTOpBIe SIBIAI0TC UTPOKamu Kubepcrmoprta us MHpmo-
Hesuu. [Tpu aHa/mM3e JaHHBIX MCTIONb30BasCs MeTof, KonmoropoBa—CMuUpHOBa Jist Olpefie/ieH sl HOPMalbHOCTH JAHHBIX, K09 UIMEHT paHTOBOIL
xoppersuyy CrmpMeHa [yIst OIpefeieHNsI KOPPesLN U IOPS[KOBast perpeccust 6blIa NCIIO/Ib30BaHa [JIsI OIIpefe/ieHNsI BK/Iaia He3aBIICUMBIX Ilepe-
MEHHBIX B 3aBUCHMYIO IePEMEHHYIO.

PesynbTaThl KOPPE/LALMOHHOTO TeCTa MOKAa3bIBAIOT, YTO BPeMs UIPBI He IMeeT 3HAYMUTEIbHON CBA3M ¢ MHAeKkcoM Macchl Tena (VIMT) cpemu urpo-
KOB B Kubepcropt (p = 0,062). ITpu atoM cuasamit 06pas XMU3HM eMOHCTpUPYeT 3Ha4nTenbHyk0 cBsa3b ¢ VIMT (p = 0,018), 4To mMO3BO/IsIET IPEAIIO-
JIOXMNTb, YTO MAJIOIIOMBIDKHBI 06pas KM3HU MOXKeT CrocobcTBoBaTh n3MeHeHno VIMT. Boree Toro, MajonoaBIDKHBIL 06pa3 KU3HM OOBICHIET
nuib HeGonbiuyo yacts aucnepcuu VIMT (R? = 0,009). Bsuto o6HapyskeHo, 4T0 Hammaue Gpusndeckoit aktusHoctn u VIMT He cBssansl (p = 0,824).
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1. INTRODUCTION cause an increase in BMI. Research conducted by Subu et
Most e-sports players spend considerable time being al. states that BMI index prevalence in adolescents who play
sedentary, primarily due to high screen time from playing. video games has the following disctribution: underweight at
This is concerning as sedentary behavior, especially extended 32.4 %, normal at 50.4 %, overweight at 10.4 %, and obese,
gaming duration is associated with increased morbidity and which consists of 6.8 % [5].
mortality. If left unchecked, such a lifestyle can lead to meta- Overweight and obesity in e-sports players are often
bolic impairments, making it difficult to process fats and sug- linked to internal factors, including genetic predisposition
ars, resulting in weight gain. and other habitual factors, such as an unhealthy diet, stress,
The rapid advancement of technology has also influ- and low physical activity. These factors lead to excessive ac-
enced the sports industry, thus creating many communi- cumulation of energy in the form of adipose tissue, leading
ties for individuals to participate in particular sports, such to changes in the body mass index. Additionally, overweight
as recreational sports, professional interests, or a hobby [1]. and obesity are associated with significantly increased risk of
Consequently, many game developers now organize national cardiovascular disease (CVD) such as coronary artery dis-
and international e-sports competitions. Another charac- ease and hypertension [6].
teristic is that players tend to remain in a static position for According to the “We Are Social” report, Indonesia ranks
extended periods, leading to a predominantly passive rather among the top three countries globally in terms of video
active lifestyle. As a result, e-sports players often engage in game players, with an estimated 174.1 million active gamers.
minimal physical activity, even outside of their gaming ses- The report highlights that 94.5 % of internet users aged 16-64
sions [2]. Overweight and obesity, which are generally caused in Indonesia played video games as of January 2022. Studies
by abnormal fat accumulation, are commonly assessed by indicate that e-sports players exhibit sedentary behavior for
body mass index (BMI) [3]. Previous research has shown an average of 4.2 hours per day during training [7-9].
that increased gaming duration, particularly on weekends, In general, research related to contribution of long play
correlates with a higher risk of obesity [4]. time in online games, sedentary behavior, and the level of
Excessive calorie intake during gaming combined with physical activity to the body mass index is still lacking, espe-
inadequate physical activity for energy expenditure will cially when looking at individuals of a young age. However,
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research on the body mass index of e-sports players is very
limited.

This study aims to examine the impact of online gaming
duration, sedentary behavior, and physical activity levels on
the body mass index (BMI) of e-sports players. The findings
are expected to improve researchers’ understanding and abil-
ity to develop high-quality and standardized research pro-
tocols.

2. METHODS

2.1. RESEARCH DESIGN

This study was conducted following the Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE) guidelines [10]. It employs a quantitative ap-
proach using observational and cross-sectional study meth-
ods. In this design, data on the correlation between gaming
duration, sedentary behavior, and physical activity with BMI
in e-sports players were collected at a single time point [11].

2.2. RESEARCH VARIABLES

This study examines three independent variables:
playtime, sedentary behavior, and physical activity, and one
dependent variable, body mass index.

2.3. SAMPLING

Non-probability sampling was employed using an acci-
dental sampling technique, in which e-sports players who fit
the study criteria were included as participants [12].

2.4. SAMPLE CRITERIA

The inclusion criteria for this study were as follows: in-
dividuals aged 16-30 years, of any gender, classified as semi-
professional, professional, or amateur players who engage in
video gaming for > 1 hour/day, have actively played video
games for > 6 months, and are willing to participate in the
study. The exclusion criteria included participants with a
history of musculoskeletal injuries unrelated to gaming ac-
tivities affecting the fingers, wrists, hands, elbows, shoulders,
or back within < 6 months before data collection, as well as
those with medical conditions that could influence the study
results, such as neurological disorders (e.g., carpal tunnel
syndrome, drop hand) and autoimmune diseases.

2.5. OPERATIONAL DEFINITION

Playtime refers to the length of time an individual plays
video games in a single session. The variable uses the in-
strument Classification of gameplay duration, according to
Manita et al. The instrument has the following interpreta-
tion: Low: < 3 hours/day; Medium: 3-7 hours/day; Long: > 7
hours/day [13].

Sedentary behavior is an activity that refers to any activity
carried out outside of sleep time, with minimal calorie out-
put characteristics, namely < 1.5 METs [14]. This study uti-
lized the Sedentary Behavior Questionnaire (SBQ) to assess
the time spent on nine sedentary activities, such as watching
television, gaming, sitting while listening to music, talking on
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the phone, performing office work, reading, playing a musi-
cal instrument, engaging in crafts, and traveling by car, bus,
or train. The SBQ categorizes sedentary behavior as low (< 16
hours) or high (> 16 hours) [15, 16].

Physical activity is any body movement produced by skel-
etal muscles that requires energy expenditure [7]. This vari-
able was measured using the Godin Leisure Time Physical
Activity Questionnaire.

Body Mass Index (BMI) is a standardized measure used
to classify overweight and obesity based on the ratio of weight
to height. To minimize bias, researchers assisted participants
in completing the questionnaires and provided adapted ver-
sions for Indonesian respondents.

2.6. DATA ANALYSIS

The data was processed using the IBM SPSS 24 and ana-
lyzed through several stages, including univariate, bivariate,
and ordinal regression analysis.

2.7. ETHICAL CLEARANCE

This research has been approved by the Health Research
Ethics Committee of the Faculty of Health Sciences,
Muhammadiyah University of Surakarta, with No.644/
KEPK-FIK/X1/2024.

3. RESULT

The descriptive characteristics of the respondents are
summarized in Table 1. There is a significant age difference,
most respondents are aged 16-20 years (46.9 %, n = 284).
Regarding e-sport participation, the majority of respondents
were amateurs (71.2 %, n = 275). There are reports related to
the duration of professional engagement of respondents who
play for > 5 years with the number of respondents (52.1 %,
n = 201). A notable proportion of players had been profes-
sionally engaged in e-sports for > 5 years (52.1 %, n = 201).
The most commonly used gaming device was mobile devices
(84.7 %, n = 327). In terms of gender distribution, males
(68.9 %, n = 266) outnumbered females (31.1 %, n = 120).

Playtime for most respondents was in the light category
(1-3 hours) at 49.8 % (n = 192), with an average playtime of
2 hours/day. The majority had high physical activity levels
(60.4 %, n = 231). However, sedentary behavior was nota-
bly high among respondents (79.2 %, n = 300), averaging 26
hours/week across weekdays and weekends. The Body Mass
Index (BMI) of most respondents fell within the normal/
ideal category (43.7 %, n = 169).

The Spearman’s rho correlation test showed that seden-
tary behavior (p < 0.05) correlated with BMI, whereas game
playtime and physical activity (p > 0.05) did not. The r-value
analysis revealed that sedentary behavior (0.121) had a mod-
erate correlation with BMI, while playtime (0.095) and physi-
cal activity (0.011) had weak or no correlation with BML

Ordinal regression analysis indicated that sedentary be-
havior contributed 0.9 % to BMI, with an insignificant effect
(p > 0.05), suggesting that other unaccounted variables influ-
ence 99.1 % of BMI variations.

MEEP>HERESO P> EHS
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4. DISCUSSION

This study examined the correlation of video game play-
time, physical activity and sedentary behavior to the body
mass index of e-sports players. The findings confirm that
sedentary behavior correlates with BMI, while gameplay du-
ration and physical activity do not [17].

In this study, e-sports players often exhibit sedentary be-
havior, playing in seated or reclined positions for extended
periods, which can adversely impact health. Low physical
activity levels are associated with negative physiological ef-
fects, particularly on the sympathetic and parasympathetic
nervous systems. This aligns with studies indicating that sed-
entary lifestyles are linked to a decreased quality of life due
to adverse effects on physical and mental health [18]. In a
study reporting e-sports physical activity, 90 % of e-sports
game players only did physical activity for an average of one
hour per day [19]. This is in line with research conducted by
Goldfield et al. Games may have unique features that encour-
age gamers to continue playing for long periods, increasing
the total time spent sedentary [20].

The study by Juhasz et al. found that weight management
through increased physical activity can prevent BMI eleva-
tion [21]. This aligns with the current study’s findings, where
overweight and obese e-sports players showed a low risk of
BMI increase, as they reported high levels of physical activity
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and an average playtime of 2.9 hours/day, which falls in the
low category. Many e-sports players also engage in intense
physical exercises, such as gym workouts. However, this study
found no correlation between BMI and video game playtime,
in contrast to other research suggesting that playing games
for more than an hour daily is associated with higher rates of
overweight and obesity [21, 22].

A key reason for BMI variance may be the lack of stan-
dardized gaming duration measures, as e-sports games vary
in intensity. Some involve significant physical engagement,
while others rely on cognitive or strategic play. Moreover,
physical activity’s effect on BMI may be influenced by factors
such as exercise frequency and intensity. Other unexamined
variables, including diet, sleep quality, and stress levels could
also contribute to BMI fluctuations. This is consistent with
Basoglu et al, who found an inverse relationship between
BMI and physical activity, with obese e-sports players exhib-
iting lower activity levels and longer sedentary periods [23].

Based on the results, there was no significant correlation
between body mass index (BMI), video game playtime and
physical activity due to the very small number of professional
e-sports respondents and low average daily gaming duration
[24]. Many e-sports players engage in high-intensity physi-
cal activities, such as gym workouts, soccer, and badmin-
ton, aligning with Giakoni-Ramirez et al. who reported that
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Table 1
Statistics on Demographic Characteristics of Respondents
Ta6bnumna 1
CrarucTuka no femMorpauaeckum xapakTepucTHKaM peclOHIEHTOB

Variable Category n (%) Minimum Maximum Median Mean SD
16-20 284 46.9

Age 21-23 95 24.6 16 27 20.00 19.38 2.292
24-27 7 10
Amateur 275 71.2

e-sport participation Semi-professional 87 22.5 NA NA NA NA NA
Professional 24 6.2

Durati conal > 6 months 79 20.5

uration of professional 275 g 106 [275 |NA NA NA NA NA

engagement
> 5 years 201 52.1
Mobile 327 84.7 NA

Devices Computer 56 14.5 NA NA NA NA
Console 3 0.8
Mal 266 68.9

Gender =< NA NA NA NA  |NA
Female 120 31.1

Plvtime vid Low 192 498

ayRITIe video games Medium 175 [453 |10 15.0 3.000 2955 |1.927

(hours/day) -
High 19 5
Less active 26 6.8

PA Moderately active 129 [66.8 0 119 27.00 34.08 21.663
Active 231 60.4
Low 86 22.6

Sedentary - 2.75 79.00 23.75 26.32 13.412
High 300 [79.2
< 18.49 83 21.7
18.5-22.9 169 43.7

BMI 14.6 44.5 21.30 22.22 4.613
23-24.9 38 9.8
25-29.9 76 20
=30 20 5.8

Note: playtime (low: < 3 hours, medium: 3-7 hours, long: > 7 hours), sedentary behavior (low: < 16 hours on weekdays and weekends, high:
> 16 hours on weekdays and weekends), physical activity (low: < 14, moderate: 14-24, high: > 24), BMI: Body Mass Index (underweight: < 18.49,
normal or ideal: 18.5-22.9, overweight: 23-24.9, obesity I: 25-29.9, obesity II: > 30), n: sample size, NA: not applicable SD: standard deviation.
ITpuMevaHme: UTPOBOe BpeMst (HU3KOe: < 3 4acoB, CpeiHee: 3—7 4acoB, AMUTENbHOE: > 7 4acoB), CUAA4MIT 00pas >kusHM (HUSKuit: < 16 yacoB
B 6YJIHI/[ ¥ BBIXOJIHbIE, BBICOKIIL: > 16 4acOB B 6YJIHI/[ ¥ BBIXOJIHBIE), (bmanecxaﬂ aKTUBHOCTD (HU3Kas: < 14, yMepeHHas: 14-24, BpIcoKas: > 24),
BMI — uHzaekc Maccel Tena (HeZOCTaTOYHbIN BeC: < 18,49, HOpMaIbHbI Min raeanbHblin: 18,5-22,9, n3bprTounblit Bec: 23-24,9, oxxupenue I:
25-29,9, oxupenue II: > 30), n: pasmep Bbi6Opku, NA — He pumeHnmo, SD — CTaHFApTHOE OTKIOHEHNE.

Bivariate and Regression Analysis

buBapuanoHHbIii M perpeccMOHHBII aHANTN3

Table 2

Tabnuma 2

X . Spearman correlation Ordinal regression
Variable independent . - S
Sig (p) R Sig (p) R
Playtime (hours/day) 0.062 0.095
PA 0.824 0.011
Sedentary behavior 0.018 0.121 0.067 0.9 %

“Statistically significant at p < 0.005.

Note: : correlation coefficient, PA: physical activity, R* coefficient of determination.

" CraTuctudecky 3Ha4nMo npu p < 0.005.

[Ipumedanue: r — ko3 duryeHT Koppensnun, PA — dusndeckast akTUBHOCTb, R? — K09 GUIMEHT e TepMUHALINIL.
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professional e-sports players meet or exceed international
physical activity recommendations for performance enhanc-
ing. In contrast, amateur players often game for leisure or
stress relief, leading to lower total gaming hours. Given these
two aspects, BMI management in e-sports players remains
feasible [25].

According to research conducted by Luciano et al. more
than 90 % of students from first year to sixth year during
the lockdown period spent more than 6 hours per day in
a sitting position. Additionally, most students (52 %) fell
into the ‘high sitting — high active’ category, which is de-
fined as individuals who sit more than 6 hours per day and
engage in physical activity with an intensity of more than
16 MET-hours per week [26]. These findings suggest that
high physical activity levels are not always directly propor-
tional to low sedentary behavior. Similarly, van der Ploeg
and Hillsdon differentiated sedentary behavior from physi-
cal inactivity, noting that individuals can be both highly
sedentary and moderately active. On any given day, an
individual is going about their day; the individual drives
to work in the morning then sits behind a computer and
attends meetings all day at work. After work, however,
the evening was classified into the moderately active cat-
egory, as the individual ran for 30 minutes, meeting the
physical activity target recommended by the World Health
Organization (WHO) [27].

This study examined the correlation between body mass
index (BMI), video game playtime, physical activity, and
sedentary behavior in e-sports players. The results indicat-
ed that e-sports players’ BMI significantly differed from the
Noncommunicable diseases Risk Factor Collaboration BMI
population reference data, with more players categorized as
having normal weight or being overweight. A healthier BMI
was associated with higher perceived physical activity (PA)
levels and general health. Players ranked in the top 10 % were
significantly more physically active than the other 90 % [2].
The study emphasizes the importance of exercise for obese
individuals, recommending at least 150 to 300 minutes of
moderate-intensity exercise per week. While there was no
significant correlation between video game playtime and

Abbreviations
BMI: Body Mass Index; E-Sports: Electronic Sports; PA: Physical
Activity; MET: Metabolic Equivalent.
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physical activity with BMI, sedentary behavior was found to
be correlated with BMI. Given the rapid growth of e-sports,
the study suggests that the government could create poli-
cies to encourage physical activity in the e-sports commu-
nity. In line with this, the establishment of Pendidikan Bakat
E-Sports Indonesia (PERENASI) aims to foster e-sports ath-
letes, providing programs that enhance both technical and
physical skills while promoting a healthy, active lifestyle to
combat sedentary behavior [28].

The results of this study may guide physiotherapists in
treating obese patients by emphasizing lifestyle changes, such
as a healthy diet and physical exercise, over medication alone.

A limitation of this study is that all variables relied on
self-report. For example, it was found that individuals un-
der-reported their weight and over-reported their height
and activity levels, making the research data difficult to read.
Research on the body mass index of e-sports players is still
very limited. Only one study showed that the average player’s
body mass index (BMI) could be classified as normal [29].
In contrast, research examining the correlation between vid-
eo game use and BMI status remains unclear. For example,
video game players’ BMI was higher than non-players [2].

For future research direction, it is recommended to use
more objective and gold standard measurements so that the
data received is more valid and reliable, such as for the du-
ration of playing games can use Screen Time Tracker, for
physical activity can use ActiGraph accelerometer, and for
sedentary behavior can use BodyMedia FIT or can also use
ActiGraph accelerometer. Additionally, stratified random
sampling and studies incorporating dietary habits, stress,
and sleep quality are recommended for comprehensive BMI
analysis in e-sports players [30].

5. CONCLUSIONS

Based on the results, there is correlation between seden-
tary behavior and BMI. No significant correlation was found
between video game playtime, PA, and BMI. E-sports players
were suggested to benefit from shorter play durations, bal-
ancing gaming and physical activity. further research with
more diverse data is needed for clearer results.

A66peBuaTypnI
VMT: wunpexc Mmaccel Tema; E-Sports: Kubepcmopt;
dusnveckada aktuBHocTb; MET: MeTa6ommueckuit 95KBUBaIEHT.

PA:

Bknap aBTOpOB:

Annnsa lllaktu VinppanpacTxa — KOHIENTYanM3alus, METO/0-
JIOTUA, UCCIefOBaHme, COOp 1 MHTEpIpeTalusa JaHHBIX, HAIMCAHNe —
TIepBOHAYA/IBHBIN MPOEKT, HAIlMCaHNe — PefaKTUpPOBaHNe, BU3yaln-
3a1ys, afMUHUCTPUPOBaHMe IPOEKTa 1 (pOpMaIbHBIII aHANIU3.

@apup PaxMan — KOHIENTyanm3alysi, MeTOMONOTM, HaIuca-
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