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Poccusa

PE3IOME

B o63ope AUTEPATYPbl NPEACTAaBAEHbI AQHHbIE O PA3AMYHbBIX q)opmaTax LUKAAbI Bopra, €e BAAMAHOCTM M BOCNPOU3BOANMOCTH, BO3-
MOXHOCTH €€ NPUMEHEHNA Yy 3A0POBbIX AOAEN U Pa3ANYHbIX KaTerOpl/IVI NMnauneHToB. PaCCMOTpeHbI npumMepbl NCMOAb30BaHMS LWKa-
Abl EOpra B KapAmopea6W\MTauwm AASI MAQHUPOBAHUA, Ha3Ha4eHUA U OLEHKN Sq)q)eKTMBHOCTM pea6l4/\l/ITaLll/IOHHbIX meponpus-
TUA. OﬁCy)KAaIOTCﬂ NpaKkTn4eckne aCnekTbl NPUMEHEHUA AAHHOM LWKaAbI U HanpaBAeHUA AAAbHENLINX Hay4HbIX MCCAEAOBAHUM.
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Borg scale in cardiac rehabilitation: methodology and prospects for use
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ABSTRACT

The literature review presents data on various formats of the Borg scale, its validity and reproducibility, and its use in healthy sub-
jects and various categories of patients. Examples of the use of the Borg scale in cardiac rehabilitation for planning, prescribing,
and evaluating the effectiveness of rehabilitation measures are provided. The practical aspects of its application and directions

of further scientific research are discussed.
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lNMonaTne o BocnpuHnmaemom
HanpsHkKeHUU U Cnocoobl ero OLIeHKK

OueHKa CyObeKTUBHOTO BOCIIPUSITHUSI YPOBHSI HATPY3KU
IIMPOKO UCITOIB3YETCS B TPEHUPOBOYHOM ITPOLIECCE U CITOP-
TUBHOM MeauLrHe. CBS3b MEXIy BOCIIPUHUMAEMBIM HAIIPSI-
KEHUEM U IeSATeIbHOCTHIO YeJI0OBEKA SBIISIETCS IIPEAMETOM
HCClIeNOBaHUI B TeueHue nmociaenuux 50 jget. BocnpuHnumae-
Moe HanpspkeHue (perceived exertion) — cyObeKTMBHOE BOC-
MPUATHE UHTEHCUBHOCTYU YCUJIMSI, HAIIPSKEHUSI, TUCKOM-
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dopra u/mnu ycrasocTu, olryiaeMoe MHINBUIOM BO BpeMs
BBITOJHEHUS JIIOO0TO TUNA (PU3NYECKON aKTUBHOCTH (23p00-
HBIX YIIPaXkHEHUH U yIIPaKHEHUH ¢ OTATOIIEHUSIMH, TOCyTa
WJTY TIOBCETHEBHOM aKTUBHOCTH, TPOhecCUOHAIBHOM (hU3u-
YeCKO¥ aKTUBHOCTU W IIIMPOKOTO CITEKTPA TOCYTOBBIX U CO-
peBHOBaTeIbHBIX BUIOB criopTa) [1]. B ocHOBe TToHATHS JIe-
KWUT TICUXOJIOTUYECKas MHTepIpeTanus nHOopMaIuu, mo-
CTyMAIoIIEeN OT KapANOPECTTMPATOPHOI, KOCTHO-MBIIIEYHBIX
CHUCTEM, a TaKXe OMOoCpPeqOBaHUE PA3IMUHBIX MeTaboIye-
CKUX U3MEHEHUA.

lMpogunaktnyeckas meanumHa, 2022, 1. 25, N°9
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OCHOBOTIOJIOXKHUKOM YUeHUST O BOCTTPUHIMAEMOM HarIpsi-
SKeHUH SIBIISIETCS IIBeACKMiA ricuxosior ['yaHap bopr (G. Borg) [2].
B cBoMX TIepBBIX MCCIIENOBAHUSIX OH U3y4all BOCIIPUHUMAeMOe
HaIpsDKeHUe KaK MapKep CyOBeKTUBHOU ananTalyuy K pa3imd-
HBIM BUIIaM HATPY3KU U PO eCCHOHATBHON NeITeTbHOCTH.
B nauane 60-x romoB XX Bexa I'. Bopr pa3spa6orain IlIkay oreH-
KU BOCITpMHMMAaeMoi Harpy3ku (rating of perceived exertion,
RPE) (puc. 1).

DTO BepTUKaIbHas IIKaJla C YUCICHHBIMU 3HAUCHUSIMU
oT 6 10 20 6aJIJI0B U CIIOBECHBIM OMMCAaHUEM BOCIIPUSITHS BO3-
pacrarolleil MTHTEHCMBHOCTU Harpy3Ku; 3HaueHue 6 03HavyaeT
OTCYTCTBUE yCUJIMS, a 3HaueHHe 20 OMUChIBAeTCSI KaK MOJTHOE
MaKCUMAaJIBHOE YCUJIUE 10 U3HEMOXEHMSI.

YuicoBble 3HaY€HUST IEPBOM IIKAJIBI M3HAYAIbHO COOT-
HECEHbI C YPOBHSIMU YaCTOTHI cepeuHbIX cokpaieHuit (HCC)
KaK MapKepa peakIIiy opraHn3Ma Ha (pM3NIecKylo HarpysKy.
M3HavanbHo 15 KaTeropuii B AnamnasoHe ot 6 no 20 nmpemiara-
JIOCh UCTIOJIb30BaTh 181 MporHo3upoBaHuss YCC myteM yMHO-
KeHUs 3HAaUeHUsI BOCTIPUHUMaeMoTo HarpstkeHust Ha 10 (Ha-
npumMep, 13 6a7TOB COOTBETCTBYIOT BBITTOJTHEHUIO YITPAKHEHMI
¢ UCC 130 yn/mMuH). OmHaKO 3TOT MPUHIIUIT HE PeaTu3yeTCs
Ha IMPaKTHUKe 13-3a OOJBIION MHIVBUAYAILHON BapuadbeIbHO-
ctu peakimu YCC B 3aBUCIMOCTH OT Pa3TUIHBIX TUTIOB yIIPaX-
HeHU, GU3NONIOTnIeCKUX OCOOEHHOCTE MHIUBUIYYMA U yC-
JIOBUI OKPYXAIOIIEW CPElIbI.

IMozxe I'. Boprom npenioxeHa LIKaja OTHOLIEHUS KaTe-
ropuii, mkana Borg CR10, co 3HaueHusimu ot 1 1o 10 (puc. 2).
IlIxana CR10 Gojbliie MOAXOAUT IJIsI CUTyallMii, B KOTOPBIX
npeobaaaioT 6osieBble ollyleHus [3], yallle UCIoab3yeTcs
IUTS TMarHOCTUKU OJIBILIKH, CTEHOKApAUU U CKEJIETHO-MBbILIEeY-
Hoit 6osu. IlIkana Borg CR10 nperepnena pa3anyHbie MOIU-
¢duKauMmM Ha TIPOTSKEHUU MHOTUX JieT [4]. B HacTosiiee Bpe-
M$l HIMPOKO MCIOJIB3YIOTCS 00€ LIKaIbl: OPUTMHAIbHAS, Olle-
HMBAlOIIasi MHTEHCUBHOCTD yIpaXXHeHU oT 6 1o 20 Gayios,
U 1Kaja ¢ kareropusiMmu ot 0 o 10.

[Mpu HEOGXOTUMOCTH MOKHO COOTHECTH 3HAUEHMS IBYX
IITKAJT C TTOMOIIBIO Ta0. 1 (JaHHBIE TTOJTyYeHBI B CPABHUTEIb-
HOM uccienoBanuu B. Arney u coasr. (2019) ¢ ucnonb3oBaHu-
€M CTaTUCTUYECKOro MojenrupoBaHus) [5].

K nmpyrum cyObeKTUBHBIM METOIAM OLIEHKU MHTEHCUBHO-
CTH Harpy3Ku oTHocATcst mkajga OMNI u pa3roBopHbIii TecT [ 3].

Tabanua 1. Konepraums mkaa bopra 6—20 u CR10 [5]
Table 1. Conversion of the Borg 6-20 and CR10 scales [5]

IlIkana bopra 6—20 IlIxana bopra CR10
6 0,0
7 1,0
8 1,5
9 2,0
10 2,5
11 3,0
12 3,5
13 4,0
14 5,0
15 5,5
16 6,5
17 7,5
18 8,0
19 9,0
20 10,0
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BocnpuanMaeMoe HanpsKeHUE , U3MEPEHHOE € TTOMOIIBIO
mKajabl bopra, sBisieTcs oMHUM M3 HanboJiee pacIpoCTpaHEeH-
HBIX TTOKa3aTejieil, OLleHNBAEMBIX B MCCIIEIOBAHUSIX, KOTOPBIC
MOCBSIIEeHBl U3YYeHNIO (pr3ndecKux ynpaxHenuii. Illkama
Bopra nmo3BossieT oLIeHUTh COBOKYITHOE OIIYIIIEHNE U3MEHEe-
HUI, BOBHUKAIOIINX B CEPAEYHO-COCYAUCTOM, CKEIETHO-MBbI-
IIEYHO 1 JIETOYHOM CUCTeMaX ITPY BBITTOJIHEHUU (U3NIECKOM
Harpy3KH, SIBJISISICb MHIWKATOPOM MHTEHCUBHOCTH BBITTOJTHSI-
eMBIX yIpaxHeHui [3, 6, 7]. OHa IpuMeHSIeTCS 1Tl KOJIMJe-
CTBEHHOM OLICHKM MHTEHCUBHOCTM U MOHUTOPUHTA MIEPEHO-
CUMOCTH (hpM3UYECKOI HArpy3KM Y 3M0POBBIX JIMIL U MallMeH-
TOB C pa3JIMYHbIMU 3a0o0sieBaHusIMU [8]. CeayeT OTMETUTD,
yTo 1mKajiaa bopra MoxeTt ObITh MCITOJIb30BaHA JJISI HA3HAYE-
HUST HE TOJIbKO a3pPOOHBIX TPEHUPOBOK, YTO paCCMaTpPUBaeT-
cs1 B JaHHOM 0030pe, HO U TPEHUPOBOK C OTsrolIeHueMm [9].

J10 cux Mop HET eNNHOU TeOPUH, TOYHO 0O BSICHSIONIEI
MEeXaHU3M BOCTIpUSATHS ycvuiisl. B HayaHo# TuTepatype mpe-
obJyiagaet Monenb adppepeHTHOM 00paTHOI CBSI3U, TPUHU-
MaeMasl cerofHsi MHoTuMHu ucciaenosatesmu [10, 11]. Co-
IJIAaCHO 3TOM TEOPUM, KapaAMOPECITMpaTOpHas U MbIIIeYHAsT
CHUCTEMBI, a TAKXKE META0OJIMIECKIE U3MEHEHMST paCCMaTpH -
BalOTCS BMECTE KaK NICTOYHUKM FeHepallii CUTHAJIOB, Iepe-

6 OTCyTCTBHE YCHIHA

7
HekmouuTensHo Jerko
8
9

Quens nerko
11 Jlerxo
13 JOBONEHO TAXENO

15 Tpynno/Taxeno

17 Odgenb TAKENO

18

19 O4eHb, 04eHb TAKEI0
20 MaxkcHMansHO TRREN0

Puc. 1. lllkara bopra 6—20.
Fig. 1. Borg scale 6—20.

OT1CyTCTBHE OIBINIKH
OueHb-04eHE JIerKas
QueHb nerkas
Jlerxas

Cpennss

Heckoneko TAxenaA

Tamenas

QOueHs TaxKeNas

e - - T B Y T =~
= n

QueHb-04eHE TAKENaA

MaxcumansHas

Puc. 2. lllkara bopra CR10.
Fig. 2. Borg scale CR10.
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NAIOIINXCS B TOJIOBHOI Mo3T. B omHOIT 13 cBOMX Haubomee
BJIMSITEIBHBIX TTyOJIMKauii bopr yTBepXXmai, 4To BOCIIPU-
HUMaeMoe HaIpsDKeHNE «00beIUHSIET pa3IMIHy0 HHDOP-
MallWI0, BKJII0Yasi MHOXECTBO CUTHAJIOB, TTOJTYy4aeMBIX OT I1e-
pudepuifHBIX pab0OYMX MBIIII] U CYCTaBOB, OT CEPIEYHO-
COCYOMCTOM M ABIXaTeJIbHON (DYHKIIMIA, TAK U CO CTOPOHBI
HEPBHOI cucTeMbl» [12].

Bocnpou3BoauMocTh M BaJIHAHOCTD 1TIKaabl bopra mpo-
JNIEMOHCTPUPOBAHBI B UCCIIEAOBAHUSIX B PA3HBIX CUTYaLIUSIX:
npu xonpoe [13, 14], 6ere [15], e3ne Ha Benocurneae [16], mia-
BaHuU [17]; Y 310pOBBIX, OXUJIBIX U ITPU Pa3JIUYHOM ITaTOJI0-
ruu [18—24].

IIkana bopra saBasieTcsd HaAeXHbBIM MHCTPYMEHTOM
IUTST OLIEHKY BOCIIPUHUMAEMOTO HAMPSIKEHUST TIPU pa3indg-
HBIX COCTOSTHUSIX, 32 UCKITIOUEHMEM YePeITHO-MO3TOBOM TpaB-
Mmbl [25]. kany bopra MoxXXHO MPUMEHSITH Y Jtofiei ¢ 6oe3-
Hb10 [TapKHCOHA, Y KOTOPBIX HEIOCTYITHO Harpy304yHoOe Te-
crtupoBaHue [26].

[Tokasano, yto mkana bopra koppenupyet ¢ HCC u Mak-
cUMaJTbHBIM noTpebaeHrem kuciopona (MIIK) [27]. B meta-
aHaJIM3e U3YYeHO BIUSTHUE (U3NUECKOM (hOPMBI YIaCTHUKOB,
MX TT0JIa, TUIIA UCTIOIb3yEeMO IITKATBI ¥ BUIA HATPY3KU Ha CH-
JIy CBSA3U MEXIY BOCIIPMHUMAaeMbIM HaTIpsKeHUEM 1 (PU3HO0II0-
TUIecKMMU TToKa3atesiMu. Camble BRICOKHE KOA(MOUIIMEHTHI
KOPPEJISILINKI OLIEHKH BOCIIPUHUMAEMOI Harpy3KH ¢ pa3JIMyHbI-
MM TTOKa3aTeIsIMU (PU3UOJIOTUYECKUX KPUTEPUEB OOHAPYKEHBI
B cliefylolux ycnopusx: ¢ % VO,  — Korna yyacTHUKH MyX-
CKOTO I10J1a BBIITOJIHSIM MaKCUMaJIbHYI0 Harpy3ky; ¢ YCC, %
VO, ... 1 VO, — Ipy BHINIOJHEHNN HENIPUBBIYHOM IS UCTIBITY-
€MOTO0 Harpy3Ku; ¢ KOHLIEHTpalMeil 1akTaTta B KpOBU — MPU UC-
noJib30BaHUM 15-6ayuibHOM 1Kaibl bopra.

J. Scherr u coaBt. (2013) olieHWIM CBSI3b MEXIY BOCIIPUHM-
MaeMbIM HalpssKeHUEM U M3MeHEeHEM (DU3MOJIOTUIeCKHX Ta-
pameTpoBy 2560 My>XUMH 1 KeHITWH (CpemxHuii Bo3pact 28 [17—
44] net) Bo BpeMsI HArpy304HOI ITPOOBI Ha TPEAMMIIE,/BEI03PTO-
metpe [28]. Ha nmuke Harpy3ku uzMepsuin YCC, KOHIIEHTpaLKIO
JlaKTaTta B KpOBU U BOCTIpUHUMaeMoe HanpskeHue (1kana bop-
ra 6—20). BrIsiBJIeHa BBICOKAsI KOPPEJISILIIS BOCIIPUHIMAEMOIA
Harpy3ku ¢ YCC (+=0,74, p<0,001) 1 ypoBHEeM JlaKTaTa B KPOBU
(r=0,83, p<0,001). CpenHue 3HaYE€HUS TIEPBOTO 1 BTOPOTO JIaK-
TATHOTO ITOPOroB coorBeTcTBOBamu 10,8+1,8 1 13,6+1,8 Gama
COOTBETCTBeHHO. 1071, Bo3pacTt, HaIn4Yne UIIeMUIeCcKoi 60-
JIE3HU cepalla, ypoBeHb QU3NUECKON aKTUBHOCTH U IIPOTOKO
Harpy304HOIo TeCTa He OKa3bIBaJIM CYIIIECTBEHHOTO BIMSHUS
Ha 3Ty cBa3b (Bce p>0,05).

CoryacHo coBMeCTHOMY 3asiBieHu10 EBponeiickoii acco-
LIMALIMY TT0 MPOo(UIAKTUKE U peabUIUTAUU OOJIBHBIX C CEP-
JIEYHO-COCYIUCTBIMU 3a00JIeBaHUSIMU, AMEPUKAHCKOH acco-
LIMALIMK CePIEYHO-COCYNMCTON 1 JIETOUHON peaduanuTaluu,
Kananckoit acconmanuu KapauoJorniyecKoi peabuinTa-
1y, mkana bopra MoxeT GBITh UCITOTb30BaHa KaK Y 30PO-
BBIX JIIOJIEH, TaK U Y pa3IMUHbIX KaTeropuii maiueHToB [29].
IMpuMepsl ee IpUMEHEHUS TSI BBIOOpa M KOHTPOJIST MHTSH -
CUBHOCTU TPEHUPOBOK, MCTIOIb3YEMBIX C TTpodUIaKTUIC-
CKOI ¥ peabWINTAIIMOHHON LIeJITMU, TIPUBEIEHBI B PSIIE UC-
cnenoBanmii [30—34].

Mcnoab3oBaHue wkaabl bopra
B KapAMOpeaduAuTaumnm

Oco60ro BHUMaHMS 3aCyKMBaeT UCIOJIb30BaHMeE 1IKa-
nbl bopra B kapauopeabunutanuu. MHTEHCUBHOCTD yIIpaX-
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HEHUI SIBJISIETCS KITIOYOM K TOCTUXKEHUIO KeJTaeMBbIX TTOJIe3-
HBIX 3(PHEKTOB peryIsIpHOI (U3NIECKON HATPY3KH. «30J10-
TBIM CTAaHAAPTOM» JO3MPOBAHUSI MHTEHCUBHOCTU SIBJISIETCSI
ucnoib3osanue VO, (B IPOLEHTaX OT MAKCUMAIbHOIO —
% VO, . um B npoueHTax ot pesepsa VO, (%VO,R)) [35].
OnHako mpoBeaeHNe KapANOyTbMOHAIBHOTO TECTa TPeOy-
€T IPUMEHEHMUS CJII0XKHOTO 000PYIOBAHNUS U YUYaCTUSI KBAJIU-
¢uumpoBaHHOTO nepcoHana. K Tomy xxe He0OX0aUM BBICO-
KUii ypOBEHb MOTUBALIUY CYObEKTA 151 TOCTUXKEHUSI TOCTO-
BEPHBIX MOKa3aTeseii MaKCMMaabHOM pabOTOCIIOCOOHOCTH,
a B KJIMHUYECKOW MPaKTUKE YACTO MPUXOAUTCS] BIHYXKIECH-
HO OrpaHUYMBATHCS MPOBEACHUEM CYOMaKCUMAaJIbHOTO Te-
cra. Hanuuue nuneiinoit ceasu mexay VO, u HCC u npo-
CTOTa U3MEPEHUs TTOCIeTHEro IToKa3aTeIs ONpeaessTioT BO3-
MOXHOCTB €TI0 MCTIOJIb30BaHUST IUTsSl Ha3HAYCHUS (hU3NISCKIX
ynpaxHeHuii: paccunteibaercs npoueHt YCC  wunu mpo-
ueHT pesepBa HCC. 151 nallMeHTOB ¢ KapAUOBACKYISAPHOMI
MaTOJIOTUEN, Y KOTOPBIX HepeaKo HabIonaeTcsl HapyleHne
PETYIISIIIUN CEPAeTHOTO PUTMA (MMIUTAHTAIIUAS DIIEKTPOKap-
MUOCTUMYJIUPYIONINX YCTPOUCTB, MpueM 6eTa-010KaTopoB
U T.O.), U B YCJIOBUSIX YaCTO OTCYTCTBYIOUIUX PE3YTbTATOB
TPAAVIIMOHHO TIPUMEHSIEMBIX HATPY30UHBIX TECTOB OCOOEH-
HO aKTYaJIbHBIM SIBJISIETCS UCTIOJIB30BAHME ATbTEPHATUBHBIX
METOIOB KOHTPOJISI UHTEHCUBHOCTHU Harpy3Ku.

B 2018 r. S. O’Neil u coaBT. poBeJn UCCIea0BaHUE
B 58 aMepUKaHCKMX peabMIMTAallMOHHBIX LIEHTPAX, LIEJIbIO KO-
TOPOTO SIBJISUIACH OLIEHKA METOAMK, UCTIONb3YEMbIX IJIs1 Ha3Ha-
YEeHUSI TPEHUPOBOK 1 KOHTPOJISI MHTEHCUBHOCTH YITPaKHEHUM
B peaiibHOM MpakTuKe [36]. [Toka3aHo, 4TO pe3yabTaThl Harpy-
304YHOTr0 TeCTa, HA OCHOBAaHMM KOTOPBIX MOXHO PAaCCUMTATh Tpe-
HUPYIOLIYIO HArpy3Ky, uMeuch Beero y 33% nanuenros. Llka-
Jia bopra 6bl1a Harbosee 4YacTo UCOJIb3YyeMOI MepOit MHTEH-
CHUBHOCTH Harpy3Ky — C €€ TIOMOIIIBIO TIPOBOIVIIN TPEHUPOBKH
B 84% (n=49) nentpax kapanopeabmmuranuu; pezeps YCC yun-
ThiBas B 34% (n=20) cnydaes, momo (%) or HCC —B27%
(n=16), meTaborueckue equHUILI — B 27% (n=16) LIeHTPOB.
Criemyet OTMETUTB, 4TO B 67% (n=39) iporpaMm Kapauopea-
OWIIUTAIIMY UCITOIB30BaHbBI OMHOBPEMEHHO HECKOJIBKO CITOCO-
0OB OIIEHKM MHTEHCUBHOCTU. [1pu OTCYTCTBUY HATPy30YHOTO
TECTa TapreTHass MTHTEHCUBHOCTD YCTAaHABIMBAIACH IO YBEJTH-
YEHUIO YaCTOTHI mysbca Ha 20 ymapoB B 1 muH B 34% (n=20)
CJIy4aeB, a CaMbIM PacIpOCTPaHEHHBIM METOIOM TakKe ObLIa
mikana bopra — ee onHy Wiy B KOMOMHALIMU UCITOJb30BAIU
64% (n=37) peaOUIUTALIMOHHBIX IIPOrPAMM.

Cy1ecTBYIOT 2 ITOAX0/a K MCIOJIb30BaHMIO 1IKaibl bopra
BO BpeMsl TpeHUPOBKU. [1alieHT 1100 BBHITTOMHSET yIpaxHe-
HME U TEPUOANYECKM OTBEYAET Ha BOMIPOC «HACKONIbKO Bam Ts1-
JKeJIO BBITTOJIHATh HATPY3KY?» (ITaCCUBHBIN MOAX0M), 1100 Ha-
rpy3Ka 3a1aeTcsl Ha ONPeeICHHOM YPOBHE, U TALMEHT aKTUBHO
CTPEMUTCS YIAePXKUBATh YPOBEHb BOCIIPMHIMAEMOTO HaIPsTKe-
HMS B IIpeneax TPeHUPOBOYHOTO nuara3oHa. Bo3aMoxXHOCTh
OIIEHUTh YPOBEHb HATPY3KHU BO BPEMsI CTPECC-TECTAa M COIIO-
CTaBUTP €T0 C UHTEHCUBHOCTBIO HATPY3KU TIO3BOJISIET TAIlU-
EHTY JieTYe OPUEHTHPOBATHCS B UCTIOJIb30BAaHMM Kbl bop-
ra BO BpeMsi TPEHUPOBKM.

CoBpeMeHHbIe peKOMEeHIAINY 10 BTOPUYHOM TTpodriak-
TUKE TIPeIUIaraloT B IpOorpaMMax KapAuopeadIMTalluy UCTIONb-
30BaTh YpoBeHb 12— 14 6aoB no mkane bopra misa momnepka-
HUSI CpeHEe Nl MHTEHCUBHOCTH TPEHUPOBOYHOM Harpy3ku [37],
4TO COOTBETCTBYET 45—59% ot VO, , 55—69% ot UCC__ ,
40—59% or pesepBa UCC (tadua. 2). YpoBeHb 12—14 Gynet
cooTBeTcTBOBaTh 50—70% OT MaKCMMaJIbHOM MOIIIHOCTH Ha-
rpy3ku [37].

lMpogunaktnyeckas meanumHa, 2022, 1. 25, N°9
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Tabanua 2. Kaaccudpukanms OTHOCUTEAbHOW MHTEHCMBHOCTH Harpy3sku [8]

Table 2. Classification of relative load intensity [8]

WUHTEHCUBHOCTD % ot pesepsa UCC % o1 VO, % or UCC OrneHka 1o mkaje bopra,
Harpysku Make Make OaJlbl

Jlerkas 20—39 25—44 35—54 10—11

CpenHsist 40—59 45—59 55—69 12—13

Tsxenast 60—84 60—84 70—89 14—16

O4eHb TsoKenas Bonee 85 Bonee 85 Bonee 90 17—20

ITpumeuanue. YCC — yuciio cepaeuHbIX cokpaiieHuit; VO
Note. HR, heart rate; VO

2make

maximum oxygen volume, mL per kg of body weight.

2max’

lNpumeHenune wkaabl bopra

AASl UHAMBUMAYAAM3AaLIMM UHTEHCMBHOCTH
a3pPOOHbBIX TPEHUPOBOK MPU Pa3ANYHbIX
Ho3o0A0rMuYeckux chopmax

[MpuMeneHwue mKane bopra 11t KOHTPOJISt MHTEHCUBHOCTH
YIPaXHEHWH Y MallMEHTOB ¢ UIIEMUUYECKOI OOJIE3HBIO CepI-
112, BKJIIOYEHHBIX B JOMAIITHIOKO IPOrpaMMy KapIuopeadIn-
Taluu, 0Ka3aJoCh CTOJIb Xe 3(P(HEKTUBHBIM, KaK U OObIIHAS
ImporpaMmMa, B KOTOpOU Harpy3Ky J03MPOBAIM KJIACCUIECKUM
criocobom [38]. Tak, 78 maimeHToB, MepeHeCIINX HH(PAPKT MU~
okapna (cpemHuii Bo3pact 56110 jet; ppakiiust BEIGpoca JIeBO-
ro Xeaymouka 641 12%) paHmOMU3MpOBaHbI Ha 3 TPYIIIIHI B 3a-
BMCUMOCTH OT CI0c00a Ha3HAYeHUSI MTHTEHCUBHOCTHU TPEHUPO-
BOK: MallieHTaM IepBOii Tpymiibl — Ha ypoBHe 70% OT pe3epBa
YCC, Bropoii rpymmnbl — Ha ypoBHe 13 6aioB no 1kane bop-
ra, JUisl MalMeHTOB TPETbel IPYIIbl KCMOJb30BaHA KOMOWHA-
1IMS1 OOBEKTUBHBIX U CYyOBEKTUBHBIX MOKa3aTeaeit UHTEHCUB-
HocTu (60—80% ot YCC  _ m 12—14 Ganos no mkane bop-
ra). Uepes 1 Mec TpeHMPOBOK (hr3rUecKast paboTOCIIOCOOHOCTh
CTaTUCTUIECKH 3HAYMMO YBEIMYMIIACH Y TTAIIMEHTOB BCEX IPYIIIT
(Ha 33,7, 22,9 1 31,2% cootBeTcTBeHHO). [ToKa3aHa Ge3ormac-
HOCTh BCEX MCTIOTH30BAHHBIX METOIMK.

B uccnenoBanuu J.-Y. Tabet u coasr. (2008) 20 nauirieHTamMm
C MIIIEMUYeCKOM O0JIE3HBIO Cepalia, ToyJalomnM 6eTa-06710-
KaTOpHI, TIpOBeIeHa Harpy3ouyHas mmpo6a u omnpexaeiaeHsl YCC
U1 MOIITHOCTh HAarpy3KH, COOTBETCTBYIOIIME IIEPBOMY BEHTH-
nssumoHHoMy mopory (BIT) [39]. B reuenue 3 mocienyiommx
ITHE# KaKIoMy NallMeHTy TIpOoBeIeHa exXeTHeBHAsE TPEHUPOB-
Ka, THTEHCUBHOCTb KOTOPOI peryJIMpoBajiach KaxKIbIii pa3 pa3-
HbIM criocoboM: 1) mo YCC nHa BIT; 2) mo MmomHoctu Ha BIT
3) no mkane bopra (Ha ypoBHe 14 6amnoB). CpaBHUBaIU (Y-
suonornyeckue nokasarean: VO,, YCC, MOIHOCTb HAarpy3-
ku. Bce aTH mokaszaTenu ObUIM CTAaTUCTUYECKM 3HAYKMMO BBIIIIE
NPy 103UPOBAaHUU MUHTEHCUBHOCTH 110 111Kajie bopra v mo Moui-
HOCTH Harpysku, 4eM 1o myJjncy. Kiaccuueckuii momxon K 10-
3upoBaHuio TpeHupoBky o YCC He obecrieunBan y 3TUX Ia-
LIMEHTOB TOCTATOYHOTO YPOBHSI TPEHUPYIOIIC Harpy3KH, TOTIa
KakK JJO3MPOBAHME IT0 YPOBHIO BOCIIPUHUMAEMOTO HATTPSDKEHIST
WJIK MOIITHOCTH 0Ka3ajioch 0oJiee 3 (PEKTUBHBIM JIJIST TOCTUXKE -
HMS U TIOAepKaHusI 6oJiee BBICOKONH MHTEHCUBHOCTH.

B uccnenoBanuu R. Zanettini u coasT. (2012) aspobHbIie
TPEHUPOBKU B TCUCHUE 5 Hel, Ha3HAYaeMbIe U IIPOBOIUMBIC
C TTIOMOIIIBIO IKajTbl bopra (ocHOBHAs Tpyrima), ObLIM Tak ke 3¢~
(EeKTUBHBI, KaK ¥ TPEHUPOBKHU, THTEHCUBHOCTh KOTOPBIX pac-
cuymntaHa 1o pezepBy YCC 1 ITpoLieHTY OT MaKCHMMAaJIbHOM MOIII-
HOCTH (KOHTPOJIbHASI TPYIITIA), HO Y MMAIIMEHTOB OCHOBHOM IPyTI-
Il B KOHIIE TPEHMPOBOYHOTO ITeproaa GUKCUPOBAIUCh boee
BBICOKAsl UHTEHCUBHOCTh HArpy3ku (IIpy KOHTPOJIE TPEHUPO-
BouHoit YCC), a 6 (17%) maLureHToB TPEHUPOBAIUCH OJIM3KO
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ko BTopoMy BII, npeBbiiast 3ananHyio HHTeHCUBHOCTB. K co-
>KaJIEHU10, aBTOPHI McroJib3oBaiu 10-6ambHylo 1mKany bopra,
YTO 3aTPYAHSIET TPAKTOBKY MX Pe3yIbTaTOB U CPAaBHEHHE C TaH-
HBIMU IPYTUX UCCIIENOBAaHUI, OMHAKO UCTIONIb3yeMbIif UM YPO-
BEHb «TSIXKeJIO» COOTBETCTBYET YPOBHIO 15 Oa/IoB 1O IIKa-
nie Bopra 6—20, 4TO BBIXOIUT 3a TPAHULIBI PEKOMEHIOBAHHOM
cpenHeir nHTeHCUBHOCTH [40].

L. Tang 1 coaBT. MPOAHATM3UPOBATIN YPOBEHb BOCTIPUHU-
MaeMOTo HallpspKeHUsT 1 cooTBeTcTByIolIee 3HaueHne YCC, mo-
JIy9eHHEIe B XOJIe BHITIOJTHEHNST a9pOOHOI Harpy3KH B IIpoliecce
kaprnuopeabwmuranuu. [lokazaHo, 4To HE3aBUCUMO OT BUIIA TPe-
HUPOBOK (KOHTPOJIIMPYEMBIX B LIEHTPE VI HEKOHTPOIUPYEMBIX
JOMAITHUX) MAlIMEHTHI CTOCOOHBI BOCTIPUHUMATD Pa3HUILY MH-
TeHCUBHOCTHU B 1 6asu1 o mkane bopra. YBenuuenue Ha 1 6amn
cootBercTBYeT yBeaumdeHuo YCC Ha 6,1 yn/mun (95% AU 4,8—
7,5)u 5,3 yn/mun (95% AN 4,0—6,5). UHTeHCUBHOCTD TPEHHU-
POBKHM, YPOBEHb (pH3MUYECKOI paOOTOCITIOCOOHOCTY U XapaKTe-
PUCTHKY TMALMEHTa TAaKXKe HE BIMSUIM Ha YPOBEHD CBSI3U MEX-
ny BocripusitueM HarpstkeHust 1 YCC [41].

YacTo KOHTPOJIb MHTEHCUBHOCTH TPEHUPOBOK y GOJTb-
HBIX KapIHOJIOTUIECKOT0 MPOGUIIST OCYIIECTBIISIETCS CITOCO-
O0M yBeJTMYEHMUS ITyJIbca Ha 20 yIapoB OT UCXOJHOTO YPOBHS
(YCC+20) [36, 42]. K. Joo u coasr. (2004) cooTHec/IM mapa-
METpPBI KapINOIyIbMOHAIBHOTO TeCTa C ITapaMeTpaMy TPeHM -
POBKM, MHTEHCUBHOCTH KOTOPOIi TO3UPOBAJIN JIMOO METOIOM
YCC+20, mubo c momoripo mkans bopra (yposens 11—13 6an-
1oB) [43]. Jo3upoBanue Harpy3ku metogom YCC+20 mpuse-
JIO K TOMY, 4TO TOJBKO 4yThb Gosibiie 50% MalneHTOB TOCTUT-
JIV LIeJIeBBIX TTOKA3aTes el MTHTEHCUBHOCTH B XOZIe TPEHUPOBKY
(40—60% ot VO,R), a 1 nauueHT TpeHUpPOBaJCs C UHTEHCUB-
HOCTBIO BBIIIIE PEKOMEHAYEeMbIX 3HaueHuii. Bo Bpemst TpeHu-
POBKWU C HCTIOJIb30BaHUEM LIKaibl bopra ypoBeHb MHTEHCUBHO-
CTU MPEBBICUI CPEAHUI Y 82% MalMEeHTOB, KOTOPbIE BBITOJIHSI-
JIM YIIPaXKHEHUS C MHTEHCUBHOCTLIO B cpenHeM 71% ot VO,R,
YTO MPEBBILIAET 3alaHHbIe 3HAYEHUST 1 MOXET BbI3bIBATh OIa-
CEHMSI 10 MOBOAY 6€30MaCHOCTU TPEHUPOBKH.

Wcnonb3ys aHaJIOTMYHBINM T13aitH ucciaenoBanus, J. Reed
1 coaBT. (2017) cpaBHUJIM UCTIOJb30BaHUE 3 METOIOB TO3UPO-
Banus Harpy3ku: YCC+20, YCC+30 u pesep UCC (%) B riep-
Bble 3 Hell TPEHUPOBOK MAIIMEHTOB C CepACYHON HeIOoCTaTOq-
HocThIo [44]. Tonbko 26% TanlMeHTOB, KOTOPBIM PEKOMEHII0-
BaHO BBITIOJHATH YIIpaxkHeHUsT ¢ uHTeHcBHOCTHIO YCC mokost
+20, 1 38 % NarMeHToB, KOTOPBIM PEKOMEHIOBAHO BHITIOTHSITH
yrnpaxueHus ¢ YCC nokost +30, ocTUTIN BO BpeMs TpEHU-
POBKU YPOBHSI MHTEHCUBHOCTH, COOTBeTCTBYIOIIEer0 40—60%
ot pe3zepBa YCC.

DT MccIenoBaHMs IEMOHCTPUPYIOT, UYTO TO3UPOBAHUE Ha-
rpy3K# crioco6oM +20—30 K ITyJIbCy TTOKOST He Bceraa IMO3BOJIsI-
€T IOCTUYb IIeJIeBIX MMOKa3aTeseil MTHTEHCUBHOCTH yIIpaXxKHe-
HUH U151 BCeX MauueHToB. Mcronb3oBaHMe e TOJbKO IKaJIbI
Bopra, Ha000pOT, MOKET MPUBECTU K TOMY, YTO MALIMEHThBI Oy~
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IYyT TPEHUPOBATHCS C 60JIE€ BEICOKOI OTHOCUTEILHOM MHTEH-
CHBHOCTBIO. DTH JaHHBIE IIOATBEPXKIAIOT LIEJIECO0OPa3HOCTh
Ha HavaJIbHBIX 3TallaX TPEHMPOBOYHOIO IIPOLIECCA B OTCYTCTBUE
Ppe3yJIbTaTOB HATPY304HOTO TECTA MCITOIb30BaTh KOMOMHAIIUIO
Pa3IMYHBIX METOAOB HA3HAYEHUS HATPY3KH 1 OOJIbIIIE O0paIlaTh
BHUMAaHUE HA CUMIITOMBI IAILIMEHTa, YeM CTPEMUTHCS K TOCTH-
JKEHUIO LeNIEBbIX 3HAYEHUIT MHTEHCUBHOCTH.

Hcnonb3ys mikany bopra B nononHenue kK Kontpomo YCC,
V. Malmo 1 coaBT. IPUMEHSIJIM BBICOKOMHTEHCUBHbIE UHTEP-
BaJIbHbIE TPEHUPOBKM Y NALIMEHTOB ¢ (GUOPUILIAIIMEI ITpea-
cepauii B TeueHue 12 Hen [45]. JoCTUTHYTO YMEHBILIEHNE ITPO-
TIOJDKUTEIbHOCTH 31130108 bubpwnistumu ¢ 8,1% (95% AN
4,1—12,8) 104,8% (95% AN 2,0—7,6), Torna Kax y allieHTOB
KOHTPOJIBHOM TPYIITBI Habmonaioch ux yBenuuenue ¢ 10,4%
(95% AN 4, —17,8) no 14,6% (95% AU 6,4—24.9). Y naueH-
TOB TPYIITH BHICOKOMHTEHCUBHBIX TPEHUPOBOK IO CPABHEHUIO
C YYaCTHUKAM¥ KOHTPOJILHOM IPYIITBI CTATUCTUIECKU 3HAUYM -
Mo yBeuuuianch VO, . hpakiys BHIOpoca JIEBOTO XKeNyn04-
Ka, Ka4eCTBO JXU3HY, CHU3UJICS YPOBEHD JIUIIUIOB.

OueHka BOCNPUHUMAEMOr 0 HanpsHKeHns
B XOA€ Harpy3o4Horo tecra

CrienManncTbl AMEpUKaHCKO# accolManuu cepaua [46,
47] 1 AMepUKaHCKOro KoJjujieaxa CIIOPTUBHONM MEIULIMHbI
(ACSM) [8] pekOMEeHAYIOT OlIeHUBaTh BOCIIPUHMMAEMOe Ha-
MpsKEeHUE BO BpeMsl MpoBeIeHUsT Harpy3oyHoro Tecta. [llkana
Bopra pasmeriaercs Ha cTeHe nepe MalMeHTOM, a TP ITpoBe-
JIEHUU CITMPO3PTOMETPUHU, BO BpeMsl KOTOPOIi MOJIOXKEHE pe-
CIMUPATOPHOTO MYHIUITYKA 3aTPYAHSET YCTHBINA OTBET, UCITbI-
TYeMOTO ITPOCSIT XECTOM YKa3bIBaTh OTMETKY Ha IIIKaJie, pPacIo-
JIOXKeHHOM TTepet HUM [46]. PekoMeHmyeTcst IpOBOIUTH OLICHKY
YPOBHS HAIIPSDKeHUST Ha ITOCIeIHEe il MUHYTE KaXIoi CTYTIeH!
Harpy3Ku (a mpu 60oJiee BEIpaXXeHHBIX QYHKIIMOHATBHBIX OTpa-
HUYEHUSIX — B KOHILIE KaXI0H MUHYTHI).

IlIxana bopra sBiisteTCSI HOMOJTHUTEIEHBIM HHCTPYMEHTOM,
TTOMOTAIOLIUM OLICHUTD XOI BBITTOJTHEHUS HATPY30YHOTO TECTH -
poBaHusi. Bo BpeMs Harpy304HOTO TeCTUPOBAHUST BOCIIPUHU -
MaeMoe HaIpsKeHME MOXKET OBITh MCTIOJIb30BaHO KaK MHIWKA-
TOP MPUOIKAIOIeiiCs ycTaaocTh. 30Ha TSI TOCTENEHHOTO 3a-
BepIIECHUS] HArPY304YHOTO TecTa cocTaBisieT 15—17 6autoB [3].
[MaumeHThI, MpUHUMaOIIMEe 6eTa-610KaTOPhl, 3aKaHYMBAIOT
TeCT B cpenHeM uepe3 153 ¢ rmociie noctrkeHus ypoBHsI 14 6a-
JioB 110 11Kayie bopra [48]. BoJbLIMHCTBO JIt0nei He CIIOCOOHBI
JMOCTMYb MaKCMMaJIbHON MHTEHCUBHOCTU BO BPEeMs Harpy3KH.
B 10 Bpems1 kak BepxHsisi rpaHulia Kaibl bopra papHa 20 (Mak-
CHMAJIbHOE YCUJINE), TOCTHKEHMIO MakcuMalibHoro VO,, 1o iaH-
HBIM MCCJICAOBaHUI, COOTBETCTBYIOT 3HaUeHus1 17—18 Oa-
1108 [49]. [TponemoHcTpupoBaHo, yto nepBblii BIT cooTBeTcTBYET
ypoBHI0 12—13 6aoB o mkase bopra, a BTopoit — 15—16 [29].

OlLleHMB BOCTIpMHUMAaeMOe HallpsiKeHHe BO BpeMsl TecTa
¢ cyOMaKCUMaIbHOI Harpy3Koi 1 y4YuThIBasl HaJTu4ue JTUHEe -
HoIt B3auMocBs3u ¢ VO,, MOXHO NPeICcKa3aTh MAKCMaIbHYIO
PpaboTOCTIOCOOHOCTD YeJIOBEKa, M TAKME IMTOIBITKY IPEATPUHSTH

AUTEPATYPA/REFERENCES

1. Noble BJ, Robertson RJ. Perceived Exertion. Champaign: Human Kinetics;

1996.
2. Borg G. Borg’s Perceived exertion and pain scales. Champaign: Human Ki-
netics; 1998.

94

Reviews

B psiie UCCIIENOBAHUI Y pa3HbIX KATETOPUil UCTIBITYeMBIX |50,
51]. lonoHUTENbHbBIE UCCIIEN0BaHWSI MOTYT pa3padboTaTh Io-
JIOOHbBIE TPOTOKOJIBI U 151 ApYTUX TecToB (Hanmpumep, TIIX)
U IPYTUX KaTeTOPUIA TTAIIUEHTOB.

MeToAoAornueckmne acnekTbl
NMPUMEHEHMUS LIKaAbI Bopra

BoJIbIIMHCTBO MaIIMEHTOB JIETKO MOHMMAOT 1 UCTIONb3Y-
10T WwKany bopra nocie Hapiexanx MHCTpyKLuid. Korpa nika-
J1a UCTIOJIb3YeTCs BIIepBbl€, HEOOXOAMMO ONPEAEIUTh ONIOPHbIE
TOYKM — MUHUMYM U MakcuMyM [3]. He MeHee 11e1ecoobpa3Ho
00CYIUTh U APYrUe 3HAYCHMS IIKAJIbI: 9 0aJlJIOB COOTBETCTBY-
0T OYEHbB JISTKOMY YCWINIO (MeIJIeHHas X01b0a B KOM(OPTHOM
Temrie); 13 — ymMepeHHOM, HO BIOJIHE MEPEHOCMMOM Harpys3-
Ke ¥ T.1. B pyKOBOACTBE MO MPOBEICHUIO HATPY30YHBIX TTPOO
Y Ha3HAYEHUIO HAarpy3K1 AMEpUKAaHCKOTO KOJUTEIKa CITOPTUB-
HOM MeIVIUHHI [8] TPUBOAUTCS MHCTPYKIIMS TSI TTALIMCHTA:
«BoImotHA ynpaxkHeHue, o6paTuTe MPUCTaIbHOEC BHUMaHUE
Ha OIIYIIeHNE, KOTOPOE BbI IIPU 3TOM HCITBITHIBACTE. DTO OIIIY-
LIEHNE JOKHO OTpaXkaTh OOIIYI0 CYMMY HAaIIPSKEHMS, YCUITUIA
u ycrajgoctv. He oTmaBaiite npeanodyreHre KaKOMY-TO OTHO-
My dakTopy (60Jb B HOrax, ONBIIIKA WU YCTAJIOCTh), TTOCTa-
paiiTech COCPEIOTOYMTHLCS Ha OOIIIeM BHYTPEHHEM OIIYIICHUN
HanpsikeHus. [To BO3MOXHOCTH OyIbTe MAKCUMaIbHO TOYHHI,
OLIEHUBAs €ro».

ITpu ncroab30BaHUM B MCCAeNOBaHMSX 1IKaabl bopra co-
Jep>XaHWe MHCTPYKLMKA U (popMaT IIKajabl MOTYT BapbUpO-
BaTh [4]. B pyCCKOSI3BIYHBIX UICTOYHUKAX TAKKe MPUBEICHbI
pa3jMyHble BapMaHThI; CTAaHAAPTU3ALMS MOTrJa Obl CIIOCO0-
CTBOBATH MOBBIIIEHUIO JOCTOBEPHOCTH M3MEPEHUI 1 HaIEXK-
HOCTH TTOJIYYEHHBIX pe3y/IbTaToOB, 60jice TOUHOMY UX BOCITPO-
WU3BEACHUIO U MHTEPIIPETALlH.

3akAloueHue

IIIxanxa Bopra — rmpocToii ¥ JOCTYIIHBI MHCTPYMEHT KOH-
TpOJIst (PEryJIMpOBaHKs 1 MOHUTOPUHIA) MHTEHCUBHOCTH TPE-
HMPOBOK B KJIMHUYECKOM ITPAKTUKE, UTPAIOLINI 0COOYIO POJIb
B peabWINTALIMK MTALIMEHTOB KapAMOJOTHIECKOTO MPOpMIIs,
y KOTOPBIX 4aCTO HAOIIOAAETCS HAPYILIEHUE PETYIISILIMK CEPHeY-
HOI'O PUTMA, a Pe3y/IbTaThl HATPY30YHOIO TECTA OTCYTCTBYIOT.
CrocoGHOCTh MaleHTa He3aBUCHMO MOHUTOPUPOBATh MHTEH -
CHBHOCTb Harpy3oK, pacro3HaBasi ONTHMAaJIbHBII 1 Oe3omac-
HBII MX YPOBEHb, CETOIHSI SIBISICTCS OMHUM U3 BAXHbBIX PUH-
LIMIIOB KapAauopeabuiuTauuu [52]. YMeHue nmauueHTa caMo-
CTOSITEJIBHO PEryJIMpOBaTh MHTEHCUBHOCTh HATPY3KHU MOXKET
CITOCOOCTBOBATh (POPMUPOBAHMIO JUTUTEIHHOM ITPUBEPKEHHO-
CTH K YYaCTHUIO B TUCTAHIIMOHHBIX PeabUIUTAIIMOHHBIX TTPO-
rpamMMax, YTo OCOOCHHO aKTyaJIbHO B COBPEMEHHOM IMPaKTHUKe
KapauopeadbuInTaluu.

ABTOpBI 324BJISIOT 00 OTCYTCTBHH KOH()IMKTA HHTEPECOB.
The authors declare no conflicts of interest.

3. Haile L, Gallagher M, Robertson RJ. Perceived Exertion Laboratory Manu-
al: From Standard Practice to Contemporary Application. New York: Spring-
er; 2016.

lMpogunaktnyeckas meanumHa, 2022, 1. 25, N°9



Ob630pbi

20.

21.

Hareendran A, Leidy NK, Monz BU, Winnette R, Becker K, Mahler DA.
Proposing a standardized method for evaluating patient report of the inten-
sity of dyspnea during exercise testing in COPD. Infernational Journal of
Chronic Obstructive Pulmonary Disease. 2012;7:345-355.
https://doi.org/10.2147/COPD.S29571

Arney BE, Glover R, Fusco A, Cortis C, de Koning JJ, van Erp T, Jaime S,
Mikat RP, Porcari JP, Foster C. Comparison of RPE (Rating of Perceived
Exertion) Scales for Session RPE. International Journal of Sports Physiology
and Performance. 2019;14(7):994-996.
https://doi.org/10.1123/ijspp.2018-0637

Faulkner J, Eston RG. Perceived exertion research in the 21 century: devel-
opments, reflections and questions for the future. Journal of Exercise Science
and Fitness. 2008;6(1):1-14.

Haddad M, Stylianides G, Djaoui L, Dellal A, Chamari K. Session-RPE
method for training load monitoring: validity, ecological usefulness, and in-
fluencing factors. Frontiers in Neuroscience. 2017;11:612.
https://doi.org/10.3389/fnins.2017.00612

Pescatello LS, Arena R, Riebe D, Thompson PD. ACSM’s Guidelines for
Exercise Testing and Prescription. 9th Ed. Philadelphia: Wolters Kluwer/
Lippincott Williams & Wilkins; 2014.

Lea JWD, O’Driscoll JM, Hulbert S, Scales J, Wiles JD. Convergent Valid-
ity of Ratings of Perceived Exertion during Resistance Exercise in Healthy
Participants: A Systematic Review and Meta-Analysis. Sports Medicine —
Open. 2022;8(1):2.

https://doi.org/10.1186,/s40798-021-00386-8

Tucker R. The anticipatory regulation of performance: the physiological ba-
sis for pacing strategies and the development of a perception-based model for
exercise performance. British Journal of Sports Medicine. 2009;43(6):392-400.
https://doi.org/10.1136/bjsm.2008.050799

Gibson CA, Lambert EV, Rauch LHG, Tucker R, Baden DA, Foster C, No-
akes TD. The role of information processing between the brain and periph-
eral physiological systems in pacing and perception of effort. Sports Medi-
cine. 2006;36(8):705-722.

https://doi.org/ 10.2165/00007256-200636080-00006

Borg G. Psychophysical bases of perceived exertion. Medicine and Science in
Sports and Exercise. 1982;14(5):377-381.

Pfeiffer KA, Pivarnik JM, Womack CJ, Reeves MJ, Malina RM. Reliabili-
ty and validity of the Borg and OMNI rating of perceived exertion scales in
adolescent girls. Medicine and Science in Sports and Exercise. 2002;34(12):
2057-2061.

https://doi.org/10.1097/00005768-200212000-00029

Wenos DL, Wallace JP, Surburg PR, Morris HH. Reliability and compari-
son of RPE during variable and constant exercise protocols performed by
older women. International Journal of Sports Medicine. 1996;17(3):193-198.
https://doi.org/ 10.1055/s-2007-972831

Eston RG, Davies BL, Williams JG. Use of perceived effort ratings to con-
trol exercise intensity in young healthy adults. European Journal of Applied
Physiology and Occupational Physiology. 1987;56(2):222-224.
https://doi.org/10.1007/BF00640648

Leung ML, Chung PK, Leung RW. An assessment of the validity and reli-
ability of two perceived exertion rating scales among Hong Kong children.
Perceptual and Motor Skills. 2002;95(3 Pt 2):1047-1062.
https://doi.org/10.2466/pms.2002.95.3f.1047

Ueda T, Kurokawa T. Relationships between perceived exertion and physi-
ological variables during swimming. International Journal of Sports Medicine.
1995;16(6):385-389.

https://doi.org/10.1055/s-2007-973025

Garcin M, Wolff M, Bejma T. Reliability of rating scales of perceived exer-
tion and heart rate during progressive and maximal constant load exercises
till exhaustion in physical education students. International Journal of Sports
Medicine. 2003;24(4):285-290.

https://doi.org/ 10.1055/5-2003-39502

Cleland BT, Ingraham BA, Pitluck MC, Woo D, Ng AV. Reliability and va-
lidity of ratings of perceived exertion in persons with multiple sclerosis. Ar-
chives of Physical Medicine and Rehabilitation. 2016;97(6):974-982.
https://doi.org/10.1016/j.apmr.2016.01.013

Coquart JB, Garcin M. Validity and reliability of perceptually-based scales
during exhausting runs in trained male runners. Perceptual and Motor Skills.
2007;104(1):254-266.

https://doi.org/10.2466/pms.104.1.254-266

Chung PK, Zhao Y, Liu JD, Quach B. A brief note on the validity and reli-
ability of the rating of perceived exertion scale in monitoring exercise inten-
sity among chinese older adults in hong kong. Perceptual and Motor Skills.
2015;121(3):805-809.

https://doi.org/10.2466/29.PMS.121c24x8

The Russian Journal of Preventive Medicine, 2022, Vol. 25, no 9

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

Reviews

Balasekaran G, Thor D, Ng YC, Boey P. A normalized rate of perceived ex-
ertion at ventilatory breakpoint for different exercise modalities and produc-
tion of exercise intensity with self-regulation for Singapore children. The
Journal of Sports Medicine and Physical Fitness. 2022;10.23736/S0022-
4707.22.13411-0. Epub ahead of print.
https://doi.org/10.23736/S0022-4707.22.13411-0

Yu H, Sun C, Sun B, Chen X, Tan Z. Systematic Review and Meta-Analy-
sis of the Relationship between Actual Exercise Intensity and Rating of Per-
ceived Exertion in the Overweight and Obese Population. International Jour-
nal of Environmental Research and Public Health. 2021;18(24):12912.
https://doi.org/10.3390/ijerph 182412912

Martins de Souza D, Born Lopes P, Maria Marcora S, Robertson RJ, Luiz
Felix Rodacki A, Nakamura FY, Pereira G. Validity, Reliability, and Diag-
nostic Accuracy of Ratings of Perceived Exertion to Identify Dependence in
Performing Self-care Activities in Older Women. Experimental Aging Re-
search. 2018;44(5):397-410.
https://doi.org/10.1080/0361073X.2018.1521492

Dawes HN, Barker KL, Cockburn J, Roach N, Scott O, Wade D. Borg’s
Rating of Perceived Exertion Scales: Do the Verbal Anchors Mean the Same
for Different Clinical Groups? Archives of Physical Medicine and Rehabilita-
tion. 2005;86(5):912-916.

https://doi.org/10.1016/j.apmr.2004.10.043

Penko AL, Barkley JE, Koop MM, Alberts JL. Borg scale is valid for ratings
of perceived exertion for individuals with Parkinson’s disease. International
Journal of Exercise Science. 2017;10(1):76-86.

Chen MJ, Fan X, Moe ST. Criterion-related validity of the Borg ratings of
perceived exertion scale in healthy individuals: a metaanalysis. Journal of
Sports Sciences. 2002;20(11):873-899.
https://doi.org/10.1080/026404102320761787

Scherr J, Wolfarth B, Christle JW, Pressler A, Wagenpfeil S, Halle M. Asso-
ciations between Borg’s rating of perceived exertion and physiological mea-
sures of exercise intensity. European Journal of Applied Physiology. 2013;113(1):
147-155.

https://doi.org/10.1007/s00421-012-2421-x

Mezzani A, Hamm LF, Jones AM, McBride PE, Moholdt T, Stone JA,
Urhausen A, Williams MA; European Association for Cardiovascular Pre-
vention and Rehabilitation; American Association of Cardiovascular and
Pulmonary Rehabilitation; Canadian Association of Cardiac Rehabilitation.
Aerobic exercise intensity assessment and prescription in cardiac rehabilita-
tion: a joint position statement of the European Association for Cardiovas-
cular Prevention and Rehabilitation, the American Association of Cardio-
vascular and Pulmonary Rehabilitation and the Canadian Association of
Cardiac Rehabilitation. European Journal of Preventive Cardiology. 2013;20(3):
442-467.

https://doi.org/10.1177/2047487312460484

Parfitt G, Evans H, Eston R. Perceptually regulated training at RPE 13 is
pleasant and improves physical health. Medicine and Science in Sports and
Exercise. 2012;44(8):1613-1618.

https://doi.org/ 10.1249/MSS.0b013e31824d266¢

Shim YJ, Kim HJ, Oh SC, Lee SI, Choi SW. Exercise during adjuvant treat-
ment for colorectal cancer: treatment completion, treatment-related toxici-
ties, body composition, and serum level of adipokines. Cancer Management
and Research. 2019;11:5403-5412.
https://doi.org/10.2147/CMAR.S208754

Orlandi G, Sofi F, Moscarelli L, Cirami L, Mancini S, Stefani L. Exercise
Prescription in Renal Transplant Recipients: From Sports Medicine Toward
Multidisciplinary Aspects: A Pilot Study. Journal of Functional Morphology
and Kinesiology. 2020;5(1):10.

https://doi.org/10.3390/jfmk5010010

Redlicka J, Zielinska-Nowak E, Lipert A, Miller E. Impact of Moderate In-
dividually Tailored Physical Activity in Multiple Sclerosis Patients with Fa-
tigue on Functional, Cognitive, Emotional State, and Postural Stability. Brain
Sciences. 2021;11(9):1214.

https://doi.org/10.3390/brainscil1091214

Coquart JB, Tourny-Chollet C, Lemaitre F, Lemaire C, Grosbois JM, Gar-
cin M. Relevance of the measure of perceived exertion for the rehabilitation
of obese patients. Annals of Physical and Rehabilitation Medicine. 2012;55(9-
10):623-640.

https://doi.org/10.1016/j.rehab.2012.07.003

Garber CE, Blissmer B, Deschenes MR, Franklin BA, Lamonte MJ, Lee IM,
Nieman DC, Swain DP; American College of Sports Medicine. American
College of Sports Medicine position stand. Quantity and quality of exercise
for developing and maintaining cardiorespiratory, musculoskeletal, and neu-
romotor fitness in apparently healthy adults: guidance for prescribing exer-
cise. Medicine and Science in Sports and Exercise. 2011;43(7):1334-1359.
https://doi.org/10.1249/MSS.0b013e318213fefb

O’Neil S, Thomas A, Pettitt-Mee R, Pelletier K. Pettit-Mee, Moore M,
Thompson J, Barton C, Nelson R, Zuhl M. Exercise Prescription Techniques

95



Ob630pbi

37.

38.

39.

40.

41.

42.

43.

44.

96

in Cardiac Rehabilitation Centers in Midwest States. Journal of Clinical Ex-
ercise Physiology. 2018;7:8-14.
https://doi.org/10.31189/2165-6193-7.1.8

Ambrosetti M, Abreu A, Corra U, Davos CH, Hansen D, Frederix I, I1-
iou MC, Pedretti RF, Schmid JP, Vigorito C, Voller H, Wilhelm M, Piepo-
li MF, Bjarnason-Wehrens B, Berger T, Cohen-Solal A, Cornelissen V, Den-
dale P, Doehner W, Gaita D, Gevaert AB, Kemps H, Kraenkel N, Lauk-
kanen J, Mendes M, Niebauer J, Simonenko M, Zwisler AO. Secondary
prevention through comprehensive cardiovascular rehabilitation: From knowl-
edge to implementation. 2020 update. A position paper from the Secondary
Prevention and Rehabilitation Section of the European Association of Pre-
ventive Cardiology. European Journal of Preventive Cardiology.
2020;2047487320913379.

https://doi.org/10.1177/2047487320913379

Ilarraza H, Myers J, Kottman W, Rickli H, Dubach P. An evaluation of train-
ing responses using self-regulation in a residential rehabilitation program.
Journal of Cardiopulmonary Rehabilitation. 2004;24(1):27-33.
https://doi.org/10.1097,/00008483-200401000-00006

Tabet JY, Meurin P, Teboul F, Tartiere JM, Weber H, Renaud N, Massa-
bie R, Driss AB. Determination of exercise training level in coronary artery
disease patients on beta blockers. European Journal of Cardiovascular Preven-
tion and Rehabilitation. 2008;15(1):67-72.
https://doi.org/10.1097/HJR.0b013e3282eff61

Zanettini R, Centeleghe P, Ratti F, Benna S, Di Tullio L, Sorlini N. Train-
ing prescription in patients on beta-blockers: percentage peak exercise meth-
ods or self-regulation? European Journal of Preventive Cardiology. 2012;19(2):
205-212.

https://doi.org/10.1177/1741826711398823

Tang LH, Zwisler AD, Berg SK, Doherty P, Taylor RS, Langberg H. Is the
cardiovascular response equivalent between a supervised center-based set-
ting and a self-care home-based setting when rating of perceived exertion is
used to guide aerobic exercise intensity during a cardiac rehabilitation pro-
gram? American Journal of Physical Medicine & Rehabilitation. 2017;96(6):
381-387.

https://doi.org/10.1097/PHM.0000000000000628

AponoB .M. Kapouopeabusumayus u emopuunas npogusakmuxa. M.:
I'D0TAP-Menna; 2021.

Aronov DM. Kardioreabilitaciya i vtorichnaya profilaktika. M.: GEOTAR-
Media; 2021. (In Russ.).

Joo KC, Brubaker PH, MacDougall A, Saikin AM, Ross JH, Whaley MH.
Exercise prescription using resting heart rate plus 20 or perceived exertion in
cardiac rehabilitation. Journal of Cardiopulmonary Rehabilitation. 2004;
24(3):178-184.

https://doi.org/10.1097,/00008483-200405000-00008

Reed JL, Blais AZ, Keast ML, Pipe AL, Reid RD. Performance of Fixed
Heart Rate Increment Targets of 20 vs. 30 Beats per Minute for Exercise Re-

45.

46.

47.

48.

49.

50.

51

52.

Reviews

habilitation Prescription in Outpatients with Heart Failure. The Canadian
Journal of Cardiology. 2017;33(6):777-784.
https://doi.org/10.1016/j.cjca.2017.01.022

Malmo V, Nes BM, Amundsen BH, Tjonna AE, Stoylen A, Rossvoll O, Wis-
loff U, Loennechen JP. Aerobic interval training reduces the burden of atri-
al fibrillation in the short term: a randomized trial. Circulation. 2016;133(5):
466-473.

https://doi.org/10.1161/CIRCULATIONAHA.115.018220

Myers J, Arena R, Franklin B, Pina I, Kraus WE, Mclnnis K, Balady GJ;
American Heart Association Committee on Exercise, Cardiac Rehabilita-
tion, and Prevention of the Council on Clinical Cardiology, the Council on
Nutrition, Physical Activity, and Metabolism, and the Council on Cardio-
vascular Nursing. Recommendations for clinical exercise laboratories: a sci-
entific statement from the American heart association. Circulation. 2009;
119(24):3144-3161.

https://doi.org/ 10.1161/CIRCULATIONAHA.109.192520

Fletcher GF, Balady GJ, Amsterdam EA, Chaitman B, Eckel R, FlegJ, Fro-
elicher VF, Leon AS, Pifia IL, Rodney R, Simons-Morton DA, Wil-
liams MA, Bazzarre T. Exercise standards for testing and training: a state-
ment for healthcare professionals from the American Heart Association. Cir-
culation. 2001;104(14):1694-1740.

https://doi.org/ 10.1161/hc3901.095960

Goss FL, Robertson RJ, Haile L, Nagle EF, Metz KF, Kim K. Use of rat-
ings of perceived exertion to anticipate treadmill test termination in patients
taking beta-blockers. Perceptual and Motor Skills. 2011;112(1):310-318.
https://doi.org/10.2466/06.10.15.PMS.112.1.310-318

Midgley AW, McNaughton LR, Polman R, Marchant D. Criteria for deter-
mination of maximal oxygen uptake: a brief critique and recommendations
for future research. Sports Medicine. 2007;37(12):1019-1028.
https://doi.org/10.2165/00007256-200737120-00002

Faulkner J, Parfitt G, Eston R. Prediction of maximal oxygen uptake from
the ratings of perceived exertion and heart rate during a perceptually-regu-
lated sub-maximal exercise test in active and sedentary participants. Europe-
an Journal of Applied Physiology. 2007;101(3):397-407.
https://doi.org/10.1007/s00421-007-0508-6

Coquart JB, Eston RG, Grosbois JM, Lemaire C, Dubart AE, Luttenbach-
er DP, Garcin M. Prediction of peak oxygen uptake from age and power out-
put at RPE 15 in obese women. European Journal of Applied Physiology.
2007;101(3):397-407.

https://doi.org/10.1007/s00421-010-1524-5

Thomas RJ, Beatty AL, Beckie TM, Brewer LC, Brown TM, Forman DE,
Franklin BA, Keteyian SJ, Kitzman DW, Regensteiner JG, Sanderson BK,
Whooley MA. Home-based cardiac rehabilitation: a scientific statement from
the American Association of Cardiovascular and Pulmonary Rehabilitation,
the American Heart Association, and the American College of Cardiology.
Journal of the American College of Cardiology. 2019;74(1):133-153.
https://doi.org/10.1016/j.jacc.2019.03.008

IMoctynuna 20.04.2022
Received 20.04.2022
Ipunsara K neyaru 20.06.2022
Accepted 20.06.2022

lMpogunaktnyeckas meanumHa, 2022, 1. 25, N°9





