OECIOH A.O. N OP. | OPUTNHATIbHAA CTATbA

66

BECTHUK BOCCTAHOBWUTE/IbBHOM MEAULIUHbI | 2023 | 22(3)

OpueuHaneHasa cmames / Original Article

YAK: 616-084 M) Check for updates
DOI: https://doi.org/10.38025/2078-1962-2023-22-3-66-74

OueHKa gBUraTenbHON AKTUBHOCTU MALMEHTOB, NPOXOAALLMX
MeOULUHCKYIO PeabUnUTALUIO U CAHATOPHO-KYPOPTHOE NleyeHue
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OrbY «HayuoHasbHseIt MeOuUUHCKUU ucciedo8amensckuli yeHmp peabusumauguu u Kypopmosnozuu» MuHzOpasa Poccuu,
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BBELAEHUE. Mpobnema oLeHKM ABUTraTeNbHON akTUBHOCTY NALMEHTOB, MPOXOAALMX MESULIMHCKYIO peabunmTaumio n ca-
HaTOPHO-KYPOPTHOE fleyeHne, OCTaeTCA akTyaslbHOW, B TOM UMCIEe NPU OXKNPEHWN.

LIEJIb. N3yunTb xapakTep 1 cTeneHb HapyLIeHWIA MbILLEYHOW CUSTbI, fBUTATENbHON U KOOPAUHALMOHHOM GYHKLMIA y Nauu-
€HTOB, NPOXOAALMNX MEANLIMHCKYIO peabunuTaumio 1 CaHaTOPHO-KYPOPTHOE fleyeHme.

MATEPUAJIbl U METO/[lbl. OnHOMOMEHTHOE 1CcCiefoBaHMe NonepeyYyHoro cpesa Bkoumno 160 nauneHToB B BO3pacTe
oT 40 pgo 65 net c HopMasibHOW 1 N3GBLITOYHON Maccol Tena. Komnnekc nccnefoBaHna BKoYan: GyHKLUMOHaNbHbIe TeCTbl
1 OLIeHKY MblLLEYHO Cusibl U 6anaHca.

PE3YJIbTATbI. Y nauneHTOB C OXXMPEHNEM MO CPAaBHEHMIO C NMLAMN C HOPMAJIbHOM MAacCOW Tefa TOro »e Bo3pacTa Bbl-
ABNeHbl JOCTOBepHO (p < 0,05) 6onee HM3KMEe NOKa3aTeNy MbllLEYHOW CUSbl MPABON 1 NEBOW PYK, CUMbl MbILLLL X1BOTa
N CNWHbI, MEHbLUIAA BbIHOCIMBOCTb MbILLULL >KMBOTA U MbILLL, CIUHbLI M 6onee AnnTenbHOe BPeMs BbiMOfIHEHMA TecTa «BcTaHb
1 ngnx». Takxke Npu OXKUPEHNN OKa3anocb JOCTOBEPHO MeHbLUee BpeMs yaepKaHuA paBHoBecuA B TecTax «CTolKa Ha OfHON
HOre» Ha NPaBOW 1 JIEBOWM HOrax C OTKPbITbIMY rMa3amu. BbiiBneHa cTaTuCcTnyeckn 3Haunmmas npamas 3aBUCUMOCTb MeXay
YPOBHEM MbllLEYHON cuibl cruHbl (Y = —0,82, p = 0,0038) n maccoli Tena. TakxKe 06Hapy»KkeHa JOCTOBEPHAsA CBA3b MeXAY
YPOBHEM BbIHOC/IMBOCTU MbILLIL, CMVHbI K GU3MYeCcKol Harpy3Kke 1 MHAeKcoM macchl Tena (y = —0,79, p = 0,01). MNpwu 3Tom
He 6bINo BbIABMEHO 3aBUCMOCTY MeXAy BO3PacTOM 1 YPOBHEM BbIHOC/IMBOCTU MbILL, CMINHBI K GU3MYECKOo Harpyske
(y=0,107,p=0,36).

OBCYXAEHUE. Y nauneHTOB, NPOXOAALMNX KYPC MEAVNLMHCKON peabunmntaLmmn 1 CAaHaTOPHO-KYPOPTHOE JIEUEHMNE, OXKU-
peHre accouumnpyeTca CO CHUXEHNEM MbILLEYHOW CUSbl U ABUFATENbHON aKTUBHOCTMU.

3AKJTIOMEHUE. Y nauyneHTOB € oxunpeHnem B Bo3pacTte 40-65 net no CpaBHEHMIO NLAMM C HOPMaJTbHOW MAaccon Tena
TOro e Bo3pacTa 1 nona HabnogaeTca CTaTUCTUYECKN 3HAUMMOE CHUKEHME MbILLEYHOWN CUSbI PYK, XKMBOTA U CMINHBI,
6onee gnuTenbHOe BpeMs BbINOIHEHMA TecTa «BcTaHb 1 naun», a TakKe yxyglweHne GyHKUMM CTaTUYeckoro paBHoOBeCHA
no pe3ynbratam Tecta «CToKa Ha OQHOWN Hore».

KJTIOYEBDIE CJIOBA: oxviperue, MbileyHas cuna, MeauLHcKas peabunutaums, GyHKLMOHaNbHbIE TeCTbl, CaHaTop-
HO-KypOPTHOE NeyeHme.
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Assessment of Motor Activity of Patients Undergoing Medical
Rehabilitation and Health Resort Treatment
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National Medical Research Center for Rehabilitation and Balneology, Moscow, Russia

ABSTRACT

INTRODUCTION. Problem of evaluation of the motor activity patients undergoing medical rehabilitation and sanatorium
treatment remains relevant, including obesity.

AIM. To study the nature and degree of disorders of muscle strength, motor and coordination functions in patients
undergoing medical rehabilitation and sanatorium treatment.

MATERIALS AND METHODS. Single cross-sectional study included 160 patients aged 40 to 65 years with normal
and overweight. The complex of the study included: functional tests and assess muscle strength and balance.

RESULTS. In patients with obesity, compared with persons with normal body weight of the same age, significantly (p < 0.05)
lower indicators of muscle strength of the right and left arms, strength of the abdominal and back muscles, lower endurance
of the abdominal muscles and back muscles and longer time to complete the “Get up and walk” test. Also, in obesity,
it turned out to be significantly less time to maintain balance in the “Stand on one leg” tests on the right and left legs with
open eyes. A statistically significant direct relationship was found between the level of back muscle strength (y = —0.82,
p = 0.0038) and body weight. A significant relationship was also found between the level of endurance of the back muscles
to physical activity and BMI (y = —0.79, p = 0.01). At the same time, there was no relationship between age and the level
of endurance of the back muscles to physical activity (y =0.107, p = 0.36).

DISCUSSION. In patients undergoing medical rehabilitation and health resort treatment, obesity is associated with
a decrease in muscle strength and motor activity.

CONCLUSION. In patients with obesity at the age of 40-65 years, compared with persons with normal body weight
of the same age and gender, there is a statistically significant decrease in the muscle strength of the arms, abdomen
and back, a longer time to complete the “Get up” test and walk’, as well as deterioration in the function of static balance
according to the results of the “Stand on one leg” test.

KEYWORDS: obesity, muscle strength, medical rehabilitation, functional tests, health resort treatment.
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BBEAEHUE

OueHKa gBuUraTesibHOM akTUBHOCTM NaLWEHTOB, Npo-
XoOAWMX MeANLNHCKYI0 peabunmtaymio 1 caHaTOpPHO-
KYPOPTHOE JleyeHne, OCTaeTCA akTyanbHOW, 0COOEHHO
y NaUMeHTOB C oXKMpeHneM. OXUpeHne — XPOHUYeCcKoe
peunanBupytollee 3aboneBaHne, KOTOpPoe XapaKTepusy-
eTcA M30bITOYHBIM HAaKOMAEHNEM KMPOBOW TKaHW 1 Auna-
rHOCTUPYeTCA No NHAeKCY Macchbl Tena (MMT) = 30 kr/m? [1,
2]. PacnpocTpaHeHHOCTb N3ObITOYHOM MacCChl TeNa 1 OXKK-
peHua nprobpena macwTabbl anMaeMnn Kak B Poccum, Tak
1 Bo Bcem Mmupe [3]. B nutepatype oueHb Mano BHUMaHMA
yaensaeTca 0CO6eHHOCTAM N3MEHEHUA MblILEYHbIN TKaHW
1 GYHKUUM Y UL, NPOXOAALLNX MEANLUHCKYIO peabunu-
TaUMIo N CaHAaTOPHO-KYPOPTHOE NleyeHne, ocobeHHO npu
n36bITOYHOM Macce Tena. [MokasaHo, YTo y nofen C OXu-
peHneM yBENMUYMBAETCA PUCK Pa3BUTKA GYHKLMOHANbHbIX

ARTICLES

[BUraTeNibHbIX OrpPaHNYeHNiA, B MePBYI0 ouepeab y MNoXu-
nbix nogen. [laHHble CBUAETENBCTBYIOT O TOM, UTO 60/b-
LIaA Macca Tefla MOXET HapyLuaTb akTUBALMIO 1 HEPBHYIO
NPOBOANUMOCTb MbllL, [4]. MHOIMe NCTOUYHMKM COOOLLaIoT,
UTO OXKMpPEeHMe oKa3blBaeT HeraTMBHOE BANAHNE Ha PYHK-
LMOHMPOBaHe CKeneTHbIX MbilwL [5-7]. CHKeHne o6bema
1 GYHKLMOHaNbHOCTU MbILIEYHOW TKAHU MMeeT onpefe-
NeHHble NOCNeACTBUA ANA OpraHn3mMa 1 B NepByio ouepeb
CKa3blBaeTcA Ha 6a30BbIX fBUraTeNbHbIX CNOCOBHOCTSAX [7].
Mpu 3TOM OYeHb Mano U3BECTHO O cneunduyecKnx n3me-
HEHMAX B MbILEYHOW TKaHW B 3aBUCUMOCTM OT MoJia, BO3-
pacTa 1 HaMumns XPoHMYecKmx 3abonesanuii [8]. CHuKeHNe
MbILLUEYHOW cuIbl Ha doHe yBennueHua MMT B nepsyto ove-
pefb akTyanbHO AN1A NOXUIOro HaceneHus [9], NocKonbKy
WMEHHO B 3TOI rpymnne NnL BCTpeyvatoTca gpyrne GyHKLmo-
HasibHble OrpaHMYeHUsA, HaNPUMep, TPYAHOCTU NpY XOAbbe,
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noAgbeme no IeCTHULIE U BCTaBaHMM CO CTYNa WK C KPOBaTH
[10], BbIcOKaA YacToTa NaToNIOrMK CYCTaBOB (Hanpumep,
0OCTEOAPTPUT KONIEHHOTO 1 Ta306eApeHHoro cyctaBoB) [11],
K Yemy NpuMBOAUT MOBbIWEHHAA HAarpy3Ka Ha CBA3OYHbIN
annapart Ha ¢oHe ymeHblueHnsa obbema Mbiwy [12, 13].
B uactHOCTWY, B nccnegoBaHum Tomlinson 1 coasT. (2014)
3admKcmpoBaHa 6onee HM3KaA MbllLeYHas cruna y NOXMUbIX
NIOAEN C OXKUPEHUEM MO CPABHEHMIO C X POBECHUKaMU,
NMeLWMMIN HOPManbHbIn BecC [14]. YunTbiBad, 4To B3au-
MOAEWNCTBME OPraHn3Ma C OKpY»Kalolen cpefon TpedyeT
ABVKEHMA, Ntobble HapyLweHUA ABUraTebHbIX GYHKL WA
MOTYT UMETb Cepbe3Hble NOCeACTBMA AN1A NOBCEAHEBHOMN
>KN3HU 1 aKTUBHOCTU [6].

LEJTb

MN3yunTb xapaktep 1 CTeneHb HapyLeHWA MblLLEeYHON
CUIbl, ABUraTENbHON N KOOPAMHALNOHHOM QYHKLUA y Na-
LIMEeHTOB, MPOXOAALLMX MEeAULIMHCKYIO peabunutauumio 1 ca-
HaTOPHO-KYpPOPTHOE JleyeHue.

MATEPWUANBI U METOAbI

[n3ainH nccnefoBaHmA: OQHOMOMEHTHOE NCCNefoBaHne
nomnepeyYyHoro cpesa B ABYX rpynnax, Mcciegyemon U KoH-
TposbHo. PaboTa npoBoannack Ha 6aze OIBY «HMUL] PK»
MwuH3pgpasa Poccun.

WNccnepyemyto BbIGopKy dopmupoBani 13 naureHToB
MY>CKOTI'O 1 XXeHCKOro nosa B so3pacte ot 40 fo 65 net c no-
kasatenamu VIMT = 30 Kr/m?, nognmcasLumnx MHGopMmnpoBaH-
HOe cornacue Ha yyacTue B UCc/ieJoBaHMM 1 MOCTYMMBLUNX
Ha KypC MeAMLIMHCKON peabnnmntaumm n caHaTopHO-KypopT-
HOrO fleYyeHus.

KoHTponbHyto rpynny ¢opmumpoBanu 13 inL C HOp-
ManbHOW Maccon Tena no Kputepuam BO3 (18,0 kr/m?
< WIMT < 25,0 kr/m?), nogobpaHHbIX K NaumeHTam nccnegye-
MOW Fpynnbl N0 BO3PacTy U KOMOPOUAHOMY CTaTyCy B COOT-
HoweHun 1:1 n nognNucasLLnX UHPOPMMPOBAHHOE corfacue
Ha yyacTue B UCCIefOBaHNN.

C yyeToMm KpuTepreB BKITIOYEHNA N HEBKITIOYEHNA B NC-
cnepoBaHume sownn 160 naymeHToB.

Kpumepuu HeeknioueHus

OTkKa3 nognucatb MHGOPMUPOBaAHHOE Corlacue Ha yya-
CTWe B UCCNIeAoBaHMK; 3a00N1eBaHMs, B TOM Uncie UHbekK-
LUVOHHbIe, B OCTPOI CTaaun; XpoHnYeckre 3abonieBaHus
B CTagnu 060CTPEHNA U fieKOMMeHcaLmuy; 3aboneBaHs, Npu
KOTOpPbIX 60/IbHble HECMOCOGHBI K CAaMOCTOATENIbHOMY Nepe-
OBUXKEHVIO 11 CAMOOBCTYXKMBAHWIO 1 HY>KAAKOTCA MOCTOAHHO
B CrieLiManbHOM yxofe; 6epeMeHHOCTb; NaKTaLys; CaxapHbIi
AnabeT 1-ro TMna; BTOPUYHbBIN, B TOM UYKCE SHAOKPUHHBbIN,
reHes OXVpPeHUs; HeKOMMeHCMPOBaHHas apTepuanbHas rv-
nepTeHsus.

Komnnekc o6cnedosaHusa nayueHmoe

« 06LWEKNNHNYEeCKoe 06CnefoBaHMeE, B TOM UnC/e N3Mepe-
HUue mMaccbl Tena (Kr), pocTta (m), pacyet UMT (kr/m?), ns-
MEHEHVE apTePUaNbHOMO AaBNeHNA (MM PT. CT.);

« cOOp aHaMHe3a OCHOBHOIO 3ab0NeBaHUSA — OXKUPEHNA
(B OCHOBHOW rpymnmne), aHaMHe3a NepeHeCceHHbIX U Meto-
LMXCA XPOHMYECKNX 3aboneBaHnii, XxapakTepa nosyyae-
MOW MeZIKaMEHTO3HOW N HeMeANKaMeHTO3HOV Tepanuy;

« OLEHKa GYHKLMM NepeBUMKEHNSA C MOMOLLbO QYHKLMOHab-
HbIX TeCTOB «10-MeTPOBbIN TECT XOAbObLI» 1 «BCTaHb 1 nany;
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+ oueHKa GyHKLMM 6anaHca ¢ NOMOLLbio GYHKLMOHANbHbIX
TecToB «CTOMKa Ha ofgHoM Hore» 1 «TecT OyKyabl»;

+ KOMMJIEKC GYHKLMOHAbHbIX TECTOB Ha OLIEHKY rMOKOCTY,
MbILLEYHOW CUJIbl, BBIHOCANBOCTU K CTaTUYECKOW 1 ANHA-
MUYECKOWN HarpyskKe;

+ nccnefoBaHve nokasartenen MbllleYHON CUSlbl METOAOM
AVHaMOMeTpuUY;

+ nccnefoBaHUe nokasartenein CTaTuyeckoro n AuHammye-
CKOro paBHOBECKA C NMOMOLLbIO CTabuiomeTpun.

Cmamucmuyeckuli aHanus

BbinonHeH B nporpamme Microsoft Statistica 13.0 gns
Windows c ncnonb3oBaHriem napameTpryecknx U Henapa-
MeTpUYeCcKnx MeToaoB. B cnyyae HopmanbHOro pacnpege-
NeHnA 3HaYeHNA NPUBOAMNNCH B BULE CPeHEero 3HaueHnn
1 CTaHAAPTHOMO OTKNOHEHUA M0, B Clyyae HernpaBuIbHOIO
3HayeHnA nprBefeHbl B BUAe MenaHbl 1 25-ro 1 75-ro KBap-
Tunen Me [Q1; Q3]. CpaBHeHME MeXTpynnoBbIX Pa3nmumnm
NpoBOAWIY C UCMOJIb30BaHVeM t-KprTepua CTblofgeHTa ¢ no-
npaskon boHdeppoHW Npu HopManbHOM pacnpefeneHnm
nnun U-kputepua MaHHa — YWTHU npy HeHOpManbHOM. BHy-
TPUrpynnoBble CpaBHEHMA (QHaNN3 AUHAMUKK NOKa3aTe-
ner) NPOV3BOAMIIM C UCMOJIb30BaHNEM MapHOro t-Kputepua
CTblofieHTa Npu HOpMasibHOM pacrpefeneHnm v Kputepus
BunkokcoHa npu HeHopManbHOM. Kpntnyeckunin ypoBeHb
3HAUUMOCTM NPY NPOBEPKE CTAaTUCTUYECKUX FTMNOTE3 NpU-
HuManca pasHbim 0,05.

PE3YJIbTATbI

[lnA n3yuyeHmns CTeneHn 1 xapakTepa N3MeHEHWUI MblLLeY-
HOW CWMbl, ABUFaTENIbHOM N KOOPAMHALMOHHON GYyHKLUN
y MALUVEHTOB, NPOXOAAWNX MEAVLIMHCKYIO peabunmtaumio
N CaHATOPHO-KYPOPTHOE neyeHune, 6111 chopMmpoBaHbl
2 rpynnbl — nccnegyemasn u KOHTponbHas (tabn. 1).

MepguraHa Bo3pacTa NaLneHTOB B cCieayeMon rpynne
coctaBuna 58,0 [47,0; 61,0] roga, maccbl Tena — 107,8
[93,0; 118,0] kr, pocta — 166,3 [166,0; 172,0] cm, UMT —
37,9 [33,3; 44,3] Kr/m2. B KOHTPObHYIO Fpynny BKAOYU-
nn TakKe 80 y4acTHUKOB (16 MyXUUH 1 64 XKeHLWWHbI)
C HopManbHou maccon Tena 65,0 [61,0; 70,0] kr. MegnaHa
BO3pacTa B KOHTPOJIbHOM rpynne coctasuna 60,2 [49,0;
62,0] roga, pocta — 165,9 [160,0; 173,0] cm, UMT — 23,6
[21,9; 24,4] Kr/m2.

Wccnepyemyio rpynny coctaBunmv 80 nauneHToB (16 my»-
YVH 1 64 >KEHLUMHBI) C YCTAaHOBJIEHHbIM AVArHO30M 3K30reHHO-
KOHCTUTYLMOHaNbHOro OXMpeHnaA B Bo3pacTe oT 40 fo 64 neT
(meamaHa 58,0 [47,0; 61,0] roga), ¢ Maccon Tena ot 76 go 152 kr
(meguaHa 107,8 [93,0; 118,0] kr) u UMT ot 30,01 go 49,6 Kr/m?
(MegnaHa 37,9 [33,3; 44,3] Kr/m?). B KOHTpONbHYtO rpynny
BKMoUMIM 80 NpaKTUYECKN 300POBbIX YYACTHUKOB (16 My-
UMH 1 64 XKeHLMHbI) B Bo3pacTe oT 40 Ao 65 net (meamaHa
60,2 [49,0; 62,0] roga) c HopMasbHOW Maccol Tena (Bec oT 51
J10 79 Kr, MeamaHa 65,0 [61,0; 70,0] kr; IMT ot 22,2 no 25,0 Kr/m?,
meaunaHa 23,6 [21,9; 24,4] kr/m?).

Mpynnbl 661 CTaTUCTUYECKU paBHO3HauHbI (p > 0,05)
Nno reHAepHOMY COOTHOLLEHWIO, BO3PACTHbIM XapaKTepu-
CTMKaM 1 3HAYeHMAM POCTa, OQHAKO NpPW 3TOM CTaTUCTU-
YecKM 3HaYMMO pPasnnYanmncb Mo 3HaUYeHMAM Maccbl Tena
(p=0,000005) n UMT (p = 0,000002). Tak>ke NaLneHTbl NC-
cnefyemou rpynmbl UMEnV AOCTOBEPHO 6oMbluMe NoKasza-
Tenm OT (p = 0,000001) n OB (p = 0,002), 4TO 3aKOHOMEPHO
ANA NauMeHTOB C U3yYyaemoi natonoruei (cm. Tabn. 1).
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Ta6nuua 1. KNMHMKO-BO3paCTHbIE XapaKTEPUCTVKYM NALMEHTOB B NCC/IeyeMON 11 KOHTPObHOW rpynnax
Table 1. Clinical and age characteristics of patients in the body and the control group

Uccnepyemas rpynna /

KoHTponbHas rpynna /

Mapametpbl / Parameters Study group Comparison group p
(n=80) (n=80)

“:n‘;’:;“;":;‘/:::e"“*“""' ! 16/64 16/64 1,0
Bospacr, net/ Age, years 58,0 [47,0; 61,0] (40,0-64,0) 60,2 [49,0; 62,0] (40,0-65,0) 0,12
Poct, cm / Height, cm 166,3 [160,0; 172,0] (141,0-186,0) 165,9 [160,0; 173,0] (151,0-180,0) 0,56
Macca Tena, kr / Weight, kg 107,81[93,0; 118,0] (76,0-152,0) 65,0[61,0;70,0] (51,0-79,0) 0,000005
UMT, kr/m? / BMI, kg/m? 37,9[33,3; 44,31 (30,01-49,6) 23,6 [21,9; 24,41 (22,2-25,0) 0,000002
OT,cm /WC, cm 112,1[102,0; 123,0] (85,0-169,0) 76,9 [72,0; 81,0] (65,0-88,0) 0,000001
OB, cm / HC, cm 123,6[112,0; 133,01 (101,0-167,0) 95,2 [89,0; 104,0] (80,0-107,0) 0,002

Mpumeyuarue: [JaHHble npedcmassneHol 8 sude Me [Q1; Q3]; 0719 cpasHeHUA 8e/IUHUH uchone3o8aH U-kpumeputi MaHHa —
Yumnu; UMT — uHOekc maccel mena; Ob — okpyxHocme 6edep; OT — OKpyXHOCMb Manuu.
Note: Data is presented as Me [Q1; Q3]; the values were compared using the Mann-Whitney U-test; BMI — body mass index;

HC — heaps circumference; WC — waist circumference.

AHanu3 nokasaTtefieil MblleYyHoW cunbl U GYHKLMO-
HaNbHbIX TECTOB BbIABWUII, YTO Yy MALMEHTOB C OXUPEHU-
€M NO CPaBHEHUIO C L aMu C HOPManbHOW Maccom Tena
TOrO e BO3pacTa (KOHTpoNbHasA rpynna) HabnogatoTca
JOCTOBEPHO 6onee HM3KMe NoKasaTenn MbIeYHOWN Cusbl
Kak npasoni (p = 0,012), Tak 1 neson pyku (p = 0,007), a Tak-
K€ MeHbluMe 3HayeHna Cuibl Mol XnsoTa (p = 0,002)
1 cnuHbl (p < 0,001). TakXe NPU OXKMPEHUN OTMEYaeTcA
6onee pauTenbHoe BPeMs BbINMOMHEHUA TecTa «BcTaHb
n namn» (p =0,001), MeHbLLAA BIHOCAMBOCTb MbILLL, >KUBOTa
(p <0,001) 1 MbiwwL, cnnHbI (p < 0,001) K CTaTUYeCKON 1 ANHa-
MUYyeckom Harpyske (p = 0,002 1 p < 0,001 COOTBETCTBEHHO)
(Tabn. 2).

TakXe y naunMeHTOB C OXKMPEHNemM OKa3anocb AOCTO-
BEPHO MeHbllee BpemA yAepx aHUA paBHOBeCcUA B Te-
ctax «CToika Ha NpaBOW HOre C OTKPbITbIMY rasamm»
(p =0,002), «CTolMKa Ha IeBO HOTe C OTKPbITbIMM Fflazamm»
(p < 0,001), «CTolKa Ha NpaBOW HOre C 3aKpPbITbIMW TNa-
3amun» (p < 0,001) n «CTonKa Ha NeBOI HOre C 3aKPbITbIMU
rnasamm» (p < 0,001). OfgHaKo He 6bINo BbISBNIEHO pa3nu-
ynii Mexay rpynnamMmm B pesynbratax Tecta Xogb0bl Ha Me-
cte (p = 0,79) n B TeCTe Ha CKOPOCTb xoAbbbI (p = 0,98)
(cm. Tabn. 2).

MonyyeHHble AaHHble O HEraTMBHOM BANAHUN OXKMpe-
HWA Ha NOKa3aTeny MblLLeYHOI CUMbl U BIHOC/IMBOCTY NOS-
TBEPXKAEHbI C MOMOLLbIO KOPPENALMOHHOIO aHanus3a.

Ta6nv||.|a 2. lNoka3zaTenu MbiLeyHOM CUNbI U pPe3ynbTaToOB d)yHKLlI/IOHaJ'IbeIX TEeCTOB Y NaUMEHTOB C OXKNPEHNEM

1 B KOHTpoOse

Table 2. Indicators of muscle strength and results of functional tests in patients with obesity and in controls

Wccnepyemasn rpynna /
Study group

Mapametpbl / Parameters

KoHTponbHas rpynna /
Comparison group P

(n=80) (n=80)

TecTbl Ha oLleHKY MbiwieyHol cunbl / Tests for muscle strength assessment

AunHamomeTpus, npaBas pyka (faH) /

Dynamometoy, fight hand (DaN] 24,0 [16,0; 30,0] (5,0-50,0) 30,2 [20,0; 40,0] (16,0-42,0) 0,012
ﬂ;‘:::ﬁ";‘:‘:;"le ’;f::::{;:l\(l‘?a"” / 22,1[14,0; 30,01 (2,0-48,0) 28,2 [19,0;40,0] (12,0-40,0) 0,007
TecT Ha cuny mMblilil CMVHbI, Gaﬂﬂbl / 4[9 [5,0,' 5’0] (2’0_510) 5’0 [5’0; 5,0] (4,0_5’0) < 0,001

Tests for back muscles, points

TecTbl Ha OLIEHKY BbIHOCNIMBOCTH K CTaTM4YecKoii Harpy3ske / Tests for assessment of endurance to static load

Ona mbiwy XKNBOTA, CeK. /
For abdominal muscles, sec

12,71[7,7;15,0] (1,0-40,1)

28,8 [14,6;40,11(11,9-70,0) < 0,001
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Wccnepgyemas rpynna /
Study group

Mapametpbl / Parameters

KoHTponbHas rpynna /
Comparison group P

(n=80) (n=80)

[AnA MbiLWL, CNVHDI, CeK. /
For back muscles, sec

14,0 [5,1; 20,71 (1,0-60,0)

27,0[21,1;29,81(10,1-70,0) < 0,001

TecTbl Ha OLI@HKY BbIHOCNIMBOCTU K AHammn4vecKoil Harpyske / Tests for assessment of endurance to dynamic load

[nsa MbilL )KNBOTA, KONNYECTBO pas /

For abdominal muscles, number of times 30,5[21,0; 37,0] (6,0-59,0) 37,0[30,0;42,0] (25,0-50,0) 0,002
[inA MbiLLL CNVIHBI, KONNYeCTBO pas / . i . i

For back muscles, number of times 9,2[5,0;12,01(1,0-30,0) 16,7 [13,0;20,0] (5,0-25,0) < 0,001
QOyHKUMOHanbHble TecTbl Ha OLleHKY paBHoBecus / Functional tests for static balance

CTolKa Ha NpaBo Hore C OTKPbITbIMU

rnasamm, cek. / 29,5(7,1;30,5] (0,0-186,8) 30,9[18,5;32,0] (12,0-120,0) 0,002
One right leg standing test with open eyes, sec

CroiiKa Ha NleBoi1 Hore € OTKPbITbIMMW Ffla3amu, cek. / . . ~

One left leg standing test with open eyes, sec 25,7 [5,6; 37,21 (1,0-159,9) 39,0[34,0;50,0] (18,0-58,7) < 0,001
CroiiKa Ha NpaBo Hore C 3aKpbITbIMU

rnasamm, cek. / . . _

One right leg standing test with closed eyes, 56[2.2;561(0,2-30,7) 9,0915,6;15,01(6,8-11,2) <0,001
sec

Croiika Ha NleBoi1 Hore € 3aKpbITbIMW Ffla3amu, cek. / . . .

One left leg standing test with closed eyes, sec 6,22,2;8,01(1,0-323) 9,416,2;12,81(30-128) <0,001
Tect ®yKyabl, KonuuecTsBo pas / . .

Fukuda test displacement, number of times 63,9[57,0; 76,01 (37,0-88,0) 65,8 [60,0; 77,01 (50,0-82,0) 0,79
@OyHKUMOHanbHble TecTbl Ha pyHKUUN nepeaBmkeHuna/ Functional tests for locomotion

Tect «BcTaHb n ngn», cek. . . N

/Test «Up and go», sec 8,31[7,1;9,0] (4,8-9,6) 7,216,9; 7,51 (5,8-8,4) 0,001
10-MeTpOBbIi1 TECT Ha CKOPOCTb XOAbO6bI, M/ceK. / 0,9[0,8: 0,9] (0,4-7.2) 0,89[0,8; 1,01 (0,6-1,2) 0,98

Walking speed test, m/sec

Mpumeyuarue: [JaHHble npedcmassieHol 8 sude Me [Q1; Q3] (MUHUMYM—-MAKCUMyM), ucnosie3ogasnu U-kpumeputi MaHHa —

Yummnu.

Note: Data is presented as Me [Q1; Q3]. The values were compared using the Mann-Whitney U-test.

BblfiBNieHa CTaTUCTUYECKU 3HauMMas NpsaMasn 3aBUCK-
MOCTb (ramMmMa-Koppenauus, y) Mexxay YPOBHEM MblLLIEYHOW
cunbl cnvHbl (y = —0,81887, p = 0,003832) n maccon Tena.
TakXe o6HapyeHa AOCTOBEpPHasA CBA3b MEXAY YPOB-
HeM BbIHOC/IMBOCTY MbILWL, CVIHbI K GU3NYECKON Harpys-
ke n UIMT (y = —0,79505, p = 0,010016) (puc. 1). Mpu 3Tom
He 6bIs10 BbISIBNIEHO 3aBUCMMOCTY MEXAY BO3PACTOM U YPOB-
HeM BbIHOC/IMBOCTY MbILUL, CMINUHBI K GU3NYECKON Harpy3ke
(y=0,107569, p = 0,361644).

BbisiBneHa cnabas, HO CTaTUCTUYECKM 3HAUYMMas 3aBU-
CMMOCTb (ramma-koppenauus) mexxagy VIMT 1 ypoBHeMm Bbl-
HOCAMBOCTU MblLL, XMBoTa (y = —0,318284, p = 0,040208)
K dr3nueckon Harpyske (puc. 2). lNpu 5ToM He 6biIO BbIAB-
NEHO KOPPENALUOHHON CBA3N MeXAy BO3PacTOM M YPOB-
HeM BbIHOC/IMBOCTY MbILLL, >KMBOTa K pU3MYECKOl Harpyske
(y=-0,129909, p = 0,269949).

BbifiBNeHa CUibHAsA KOppensayMoHHas 3aBUCMMOCTb
MeXZy MokasaTesisiMy YPOBHA BbIHOC/IMBOCTU K CTaTu-
yeckowm Harpyske mbiww xusota n UMT (R = —0,506145,
t (N-2) = —4,43077, p = 0,000043) (puc. 3). 3aBUCMMOCTb

MeXJy nokasaTensMu YpOBHA BbIHOCIMBOCTU K CTaTuye-
CKOW Harpy3Ke MblLLL, >KMBOTa 1 BO3PacTOM He 0OHapy»eHa
(R=-0,123258,t (N-2) =—-1,02422, p = 0,309360).

Mo6ouHbIx 3¢pPeKTOB B 06enx rpynmnax B Xofe Kypca je-
YeHWs 3aperncTpUpPOBaHO He ObIno.

OBCYXXOEHUE

CerofiHa M36bITOYHbI BEC U OXMPEHNE NPeACcTaBNAl0T
rno6anbHyto Npobnemy 34pPaBOOXPAHEHNA — OXUPEHUE
nMeloT okono 671 mMnH yenosek Ha nnaHete [14]. Okono
[BYX TpeTei B3pocsioro HaceneHua CLIA nmetoT n3bbiTou-
HYl0O Maccy Tena, TpeTb — oxupeHue. B Poccun, no pax-
HbIM Pa3HblX aBTOPOB, PACMNPOCTPAHEHHOCTb OXNPEHUA
N N36bITOYHO MAcChbl Tefa Cpean B3pOCIoro HaceneHus
cocTtasnaet o1 20,5% fo 54% B 3aBUCUMOCTM OT pernoHa
[15,16].

HecmoTpA Ha WIKPOKY pacnpoCTpPaHEHHOCTb M aKTy-
aNbHOCTb NPOBNEMbI OXUPEHNA, UMeNacb cepbe3Has He-
XBaTKa KayeCTBEHHbIX HAayYHbIX PaboT No MccnefoBaHMio
cnnbl N GYHKUMOHANbHOCTY CKENETHOW MYCKYnaTypbl, Hapy-
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Puc 1. KoppenauroHHasa 3aBUCUMOCTb (raMMa-Koppensauuna) Mexxay nokasatesiaM1 MblLeYHOI CUAbl CMVHBI

n MMT y naymeHToB C oXKupeHnem

Fig. 1. Correlation dependence (gamma-correlation) between indicators of back muscle strength and BMI in patients
with obesity
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Puc. 2. KoppensaunoHHas 3aBUCUMOCTb (raMmmMa-Koppenaumsa) Mexay noka3aTensmMmy MblLLEYHON CHfbl KNBOTA

n MMT y naymeHToB C oXKupeHnem

Fig. 2. Correlation dependence (gamma-correlation) between indicators of abdominal muscle strength and BMI
in patients with obesity
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Puc. 3. KoppenauroHHas 3aBUCMOCTb (paHroBas koppenaumsa CnupmMeHa) Mexay nokasaTeNniasMmy BbIHOCAMBOCTA
K CTaTMUYECKOW Harpy3Ke mbiLL >kmBoTta U UMT y naLMeHTOB C OXMpeHUEM
Fig. 3. Correlation dependence (Spearman’s rank correlation) between indicators of endurance to static load

of abdominal muscles and BMI in patients with obesity

LIeHWI ABUraTENbHbIX Y KOOPAUHALMOHHbIX CMOCO6HOCTEN
MaLNEHTOB, MPOXOAALLMX KYPC MeANLMHCKON peabunmtaumm
N CAHAaTOPHO-KYPOPTHOTO JSIeYeHus.

[laHHOe nccnepoBaHMe NOCBALLEHO U3YYEHUIO XapaKTe-
pa 1 CTeneHn HapyLeHWA MbllLIEYHOM CUMbI, ABUTaTENIbHON
N KOOPANHAUMOHHOW GYHKLMIA Y NALMEHTOB, MPOXOAALLMX
MeANLMHCKYI0 peabrnnmntaumio 1 CaHaTOPHO-KYPOPTHOE fne-
yeHue. bbino NnpoBeaeHO OJHOMOMEHTHOE 1ccefoBaHme
nonepeyHoOro cpesa, B KOTopoe Obino BKNtoyeHo 80 nauyeH-
TOB C OXKMpeHnem 1 80 NpaKkTUYeCKn 30POBbIX SINL, C HOP-
MasibHOWM Maccol Tena B Bo3pacTte oT 40 o 65 net.

Pe3ynbTaTbhl JaHHOIO UCCefOBaHMA NOKa3ann, Yto y na-
LMEeHTOB C OoXnpeHnem B Bo3pacTte 40-65 net no cpaBHe-
HWIO NLLAMKM C HOPMasbHOW MacCOo Tefla TOro Xe Bo3pacTa
1 nosia Habnoaaetca goctoBepHoe (p < 0,05) cHUXXeHne
MbILLEYHOW CUMbl PYK, XMBOTA W CNUHBI, 6osiee AnnTeNb-
Hoe BpeMs BbINOJIHeHMA TecTa «BcTaHb u ngu» (p=0,001),
a TakXe 3HauuTenbHoe (p < 0,05) yxyglweHue GyHKLNN
CTaTNYeCKoro paBHoBeCUA No pesynbratam Tecta «CTonka
Ha OHOWN Hore».

PaHee B uccnegosaHun snnanna MMT Ha ckopocTb
xofb0bbl 6bina yctaHoBMEeHa ¢BA3b Mmexay VMT n nocTtosH-
HOW CKOPOCTbIO BO Bpemsa xoAbbbl. Tak, Npu yBennyeHnm
NMT ckopocTb xoabbbl cHuxanacb [17, 18]. Takxe ecTb
JaHHble, YTO Y NIIAEN C OXNPEHNEM YBENNUYNBAETCA PUCK
pa3BuTUA GYHKLNOHANbHbIX ABUTaTeNbHbIX OrPaHUYeHIN,
B MEePBYI0 0vepeAb y NOXKMbIX Ntofein, — pacnpocTpaHeH-
HOCTb ABUraTesibHbIX HAPYLUEHN N CHUXEHUA MblLLEYHON
cunbl B nonynAaummn coctasnaet ot 4,3 % po 73,3 % B 3a-
BUCUMOCTU OT UccnegyemblX BO3PaCTHbIX Y COLMANbHbIX
rpynn [19, 20]. Boicokun UMT accounmnpyeTca n C HapyLue-
Hrem GyHKL MM 6anaHca B CPaBHEHUN C X CBEPCTHNKaMU,

nmeowmmn HopmanbHbli UMT [21]. Moaaepxka 6anaHca
YMEHbLLAETCA B 3aBUCMMOCTU OT CHUMXEHUA MblLLEYHON
cnnbl [22]. Y nyy € OXnpeHreM HapyLlatoTCa U KoopanHa-
LIMOHHbIE CMOCOBHOCTY, Hanbonee 3HaUYMMO — B MOXKMIIOM
Bo3pacrTe [23].

BblweyKasaHHble flaHHble COrNacyTCa C pesynbTa-
TamMuM HaWKnx nccnefoBaHUmM, XoTA HaMK He Bblfo nony-
YeHO pe3y/bTaToB TECTOB Ha GanaHC 1 MblLLEYHYIO CUY
B 3aBMCMMOCTM OT BO3pacTa, a Tonbko oT UMT. YuuTbiBan
MoslyYeHHble AaHHble, MAaLUMeHTaM, NPOXoAALL MM MeaNLNH-
CKYI0 peabunutaymio 1 CaHaTOPHO-KYPOPTHOE fieyeHue,
B TOM UKC/e C OXKUpPeHUeM, B Bo3pacTe cTapLe 40 net
peKoMeHAyeTCA NPOBOAUTb OLLEHKY MbILLEYHOWN CUSIbl, ABU-
raTefbHbIX 1 KOOPAMHALMOHHbBIX CMOCOOHOCTEN C Lenbio
dopmMnpoBaHuA NnepcoHNGUUNPOBaHHbIX peabunuTaym-
OHHbIX NpOrpamm.

3AKJIIOYEHUE

Pe3synbTtaTbl MCcCnefoBaHMA NOATBEPAUAM, YTO Y NaLK-
E€HTOB C OXUpeHnem B Bo3pacTte 40-65 net, npoxofAawmx
MeAVLUMNHCKY0 peabunmTaunto 1 caHaTOPHO-KypoOpTHOEe
neyeHve, MO CPABHEHMIO NLAMWN C HOPMabHOWN Maccom
Tesla TOro e Bo3pacTa v nona HabnogaeTca 4OCTOBEpHOe
(p < 0,05) CHVXeHMe MbILLEYHOW CUNbI PYK, XNBOTa U CNU-
Hbl, 6bonee pnTeNbHOE BPeMs BbIMONIHEHMSA TecTa «BcTaHb
nnam» (p=0,001), a Takke 3HaumTenbHoe (p < 0,05) yxya-
WweHne GYHKLMM CTaTMYECKOrO PaBHOBECUSA MO pe3ynbTaTam
TecTa «CTOKa Ha ogHoW Horey. lNauneHTam C oXnpeHnem
B BO3pacTe cTapue 40 net peKkomeHAyeTcA NPOBOAUTb
OLEHKY MbILIEYHOW CUSIbl, ABUraTENbHbIX N KOOPAMHALN-
OHHbIX CNOCOBHOCTEN C Uenbto OopMUPOBaHMA NEPCOHN-
dMLMPOBaHHbBIX PeabuMTaLNOHHbBIX MPOrPaMM.

CTATbU




BULLETIN OF REHABILITATION MEDICINE | 2023 | 22(3)

AOMNONHUTENIbHAA UHOOPMALUA

(MecioH AHaTonui iMUTprneBuny, JOKTOP MeAULIMHCKNX HayK,
npodeccop Kadenpbl opraHn3aLmm 3pPaBoOOXPaHEHNA U CaHa-
TOPHO-KYPOPTHOTO fena, n.0. aupektopa, OrbY «HaumoHanbHbIN
MeAVLUHCKNIA NCCNefoBaTeNbCKUN LIEHTP peabunmtaumm n Kypop-
Tonorum» MuH3gpasa Poccum.

ORCID: https://orcid.org/0000-0003-3097-8889

MapueHkoBa Jlapuca AneKkcaHApPOBHA, JOKTOP MeANLIMHCKMX
HayK, 3aBeflyloLLasn OTAEIOM COMaTUYeCKon peabunurtaymm, penpo-
[YKTUBHOIO 3A0POBbA 1 aKTUBHOTO JONTONETWA, BeAYLLMIA HAYYHbIV
cotpyaHuK, ®IBY «HaumoHanbHbIN MeAULMHCKNI nccnefoBaTesb-
CKUI UeHTP peabunutaumm n KypopTonorum» MuHsgpasa Poccmn.
ORCID: https://orcid.org/0000-0003-1886-124X

BacunbeBa Banepua AnekcaHgpoOBHa, KaHAMAAT MeANLNHCKIMX
HayK, HayuYHblii COTPYAHMK OTAENA COMATUYECKON peabunuTaunm,
penpoayKTMBHOIO 340POBbA 1 akTuBHOro gonronetus, ®rbY «Ha-
LIMOHANbHBI MeAVLMHCKNIA NCCe[oBaTENbCKIIN LLEHTP peabunu-
Taumu n kypoptonoruv» Muxsgpasa Poccun.

E-mail: vasilevava@nmicrk.ru;

ORCID: https://orcid.org/0000-0002-6526-4512

Bknap aBTopoB. Bce aBTOpbI NOATBEPXKAAIOT COOTBETCTBME CBOETO
aBTOPCTBA, COMacHoO MexayHapoaHbim Kputepuam ICMIE (Bce aB-
TOPbI BHEC/IM CYLLECTBEHHbIN BKNag B pa3paboTKy KoHLenuuuy, npo-

BeieHVie NCCefoBaHUsA U MOATOTOBKY CTaTby, MPOUN 1 0fobpunu
duHanbHyto Bepcuio nepep nybnvkaymen). Hanbonblunii BKknag
pacnpegeneH cnegyowmmn obpasom: OecioH A.[l. — KoHuenuua
NpOTOKONa NccieaoBaHns, GopMynmpoBaHme BbIBOLOB; MapyeHKo-
Ba JI.A. — KoHLenuuA NpoTokona nccnefosaHus, GopmynrposaHne
BbIBOJIOB, KOPPEKTNPOBKa TEKCTa CTaTbl; Bacunbesa B.A. — Habop
nccnefyemoro matepurana, ctatuctnyeckan obpabotka u aHanms
ZaHHbIX, HanMcaHne ctatby, GOpPMyNMpPOBaHNE BbIBOAOB.
UcTtouHnkn puHaHcnpoBaHusa. [laHHOe nccnefgoBaHue He 6b110
nopaep»aHo HUKaKNMM BHELIHUMUN UCTOYHMKaMKN GUHAHCUPO-
BaHUA.

KoHnuKT nHtepecoB. OectoH A.[l. — rnaBHbI pefakTop »KypHa-
na «BecTHVK BOCCTaHOBUTENbHOWN MeAnLUHbI». OCTasibHble aBTOPbI
3aABNAOT 06 OTCYTCTBMU MOTEHLMANIbHOTO KOHGNKTa NHTEPECOB.
JTnyeckoe yTBepxaeHne. ABTOPbI 3aABAIOT, YTO BCE NPOLeaypbl,
OnMcaHHble B AaHHOW CTaTbe, COOTBETCTBYIOT STUYECKNM CTaHAap-
TaM yupexaeHuii, NPOBOAVBLUNX UCCNIeloBaHMeE, a TakxKe Xenb-
CYHKCKOW Aeknapaunn B pegakuum 2013 r. [poBeaeHne nccne-
Z0BaHUA 6bl10 0A06PEHO Ha 3aCeAaHv NTOKASIbHOTO 3TUYECKOTO
komuteta OrBY «HMWUL, PK» MuH3gpasa Poccun ot 13.12.2017 T,
npotokosn N 2.

[ocTyn K gaHHbIM. [laHHble, NoATBEpPKAatoLMe BbIBOAbI 3TOrO
nccnefoBaHnA, MOXHO NOMYyYUTb MO 06OCHOBAHHOMY 3anpocCy
y KOppecnoHAnpYHoLLero asTopa.

ADDITIONAL INFORMATION

Anatoliy D. Fesyun, Dr. Sci. (Med.), Associate Professor, Department
of Healthcare Organization and Health Resorts, Acting Director
of the National Medical Research Center for Rehabilitation
and Balneology.

ORCID: https://orcid.org/0000-0003-3097-8889

Larisa A. Marchenkova, Dr. Sci. (Med.), Head of Somatic Leading
Researcher Rehabilitation, Active Longevity and Reproductive
Health department, National Medical Research Center
for Rehabilitation and Balneology.

ORCID: https://orcid.org/0000-0003-1886-124X

Valeriia A. Vasileva, Ph. D. (Med.), Researcher, Somatic
Rehabilitation, Active Longevity and Reproductive Health
Department, National Medical Research Center for Rehabilitation
and Balneology.

E-mail: vasilevava@nmicrk.ru;

ORCID: https://orcid.org/0000-0002-6526-4512

Author contribution. All authors confirm their authorship
according to the international ICMJE criteria (all authors
contributed significantly to the conception, study design
and preparation of the article, read and approved the final

version before publication). Special contributions: Fesyun A.D. —
concept of the research of the study, formulation of conclusions;
Marchenkova L.A. — concept of the research of the study,
correction of the text of the article; concept of the research protocol,
formulation of conclusions; Vasileva V.A. — set of research material,
statistical processing and analysis of data, writing an article,
formulating conclusions.

Funding. This study was not supported by any external sources
of funding.

Disclosure. Fesyun A.D. — Editor-in-Chief of the Journal “Bulletin
of Rehabilitation Medicine”. All other authors declare of no potential
conflict of interests.

Ethics Approval. The authors declare that all procedures used
in this article are in accordance with the ethical standards
of the institutions that conducted the study and are consistent
with the 2013 Declaration of Helsinki. This study was approved
by the Ethical Committee of the National Medical Research Center
for Rehabilitation and Balneology of the Ministry of Health of Russia
dated December 13,2017, Protocol No. 2.

Data Access Statement. The data that support the findings of this
study are available on reasonable request from the corresponding
author.

Cnucok nutepatypbl / References
1. BO3. locTtynHo Ha: https://www.who.int/ru/news-room/fact-sheets/detail/obesity-and-overweight [WHO. Available at:
https://www.who.int/ru/news-room/fact-sheets/detail/obesity-and-overweight (In Russ.).]

2. [Jepos V.., MenbHuuerko A, LectakoBa M.B. n gp. HaumoHanbHble KNMHMYeCKre pekoMeHAaLmm no ieYeHrnto MopOraHOTO OXKMPEHA Y B3POCSbIX.
3-n nepecmoTp (NeyeHrie MopOUAHOTO OXMPeHUsa Y B3pocsbix). OxrpeHmne 1 metabonnam. 2018; 15(1): 53-70. https://doi.org/10.14341/omet2018153-
70 [Dedov LI, Mel'nichenko G.A., Shestakova M.V. et al. Russian national clinical recommendations for morbid obesity treatment in adults. 3rd revision
(Morbid obesity treatment in adults). Obesity and metabolism. 2018; 15(1): 53-70. https://doi.org/10.14341/0met2018153-70 (In Russ.).]

3. KpbicaHoBa B.C., Xypasnesa M.B., lpanoBa O.B. n gp. NMpobnema oxnpeHusa n n3bbITOYHON Macchl Tena B Poccuiickon Oepepayunn
1 ee GpapmMaKkosKOHOMMYECKasA OLeHKa. AflbMaHax KivHUYeckon meamuumHbl. 2015; (S1): 36-41. [Krysanova V.S., Zhuravleva M.V,, Dralova O.V. et al.
The problem of obesity and overweight in the Russian Federation and its pharmacoeconomic assessment. Almanac of Clinical Medicine. 2015; (S1):

36-41 (In Russ.).]

ARTICLES

370114V TVNIDIMO | IV 13 NNAST4 'd AINOLVYNY

73


https://orcid.org/0000-0003-3097-8889
https://orcid.org/0000-0003-1886-124X
mailto:VasilevaVA@nmicrk.ru
https://orcid.org/0000-0002-6526-4512
https://orcid.org/0000-0003-3097-8889
https://orcid.org/0000-0003-1886-124X
mailto:VasilevaVA@nmicrk.ru
https://orcid.org/0000-0002-6526-4512

OECIOH A.O. N OP. | OPUTNHATIbHAA CTATbA

74

20.
21.

22.

23.

BECTHUK BOCCTAHOBWUTE/IbBHOM MEAULIUHbI | 2023 | 22(3)

Tomlinson D.J., Erskine R.M., Morse C.I. et al. The impact of obesity on skeletal muscle strength and structure through adolescence to old age.
Biogerontology. 2016; 17(3): 467-483. https://doi.org/10.1007/510522-015-9626-4

AnekceeBa H.C. BivsiH/e KOMMNOHEHTOB MeTaboIMuecKoro CMHAPOMa Ha KauecTBO M3HU NaumeHToB. Acta Biomedica Scientifica. 2014; (6): 9-13.
[Alekseyeva N.S. Influence of components of metabolic syndrome on the patients’life quality. Acta Biomedica Scientifica. 2014; (6): 9-13 (In Russ.).]
Zoico E., Di Francesco V., Guralnik J.M. et al. Physical disability and muscular strength in relation to obesity and different body composition indexes
in a sample of healthy elderly women. International Journal of Obesity. 2004; 28(2): 234-244. https://doi.org/10.1038/s}.ij0.0802552

Alley D.E., Shardell M.D., Peters K.W. et al. Grip strength cutpoints for the identification of clinically relevant weakness. The Journal of Gerontology,
Series A. 2014; (69): 559-566. https://doi.org/10.1093/gerona/glu011

Enunszapos A.H., PazymoB A.H., ®ponkoB B.K. HemenrkameHTO3HaA KoppeKumsa MeTabonmnyecknx HapyLeHnii npu abAoMUHanbHOM OXUPEHUN.
Bonpocbl KypopTonoruu, prsmotepanum n nedebHomn dusnyeckon kynstypbl. 2007; (1): 21-23. [Elizarov A.N., Razumov A.N., Frolkov V.K. Pharmaceutical
correction of metabolic disorders in abdominal obesity. Voprosy kurortologii, fizioterapii, i lechebnoi fizicheskoi kultury. 2007; (1): 21-23. (In Russ.).]

Akfu A.C.L., Cobley S.P, Sanders R.H. Motor coordination training and pedagogical approach for combating childhood obesity. Open Journal of Social
Sciences. 2016; 4(12): 1-12. https://doi.org/10.4236/js5.2016.412001

. DiBaise J.K.,, Zhang H., Crowell M.D. et al. Gut microbiota and its possible relationship with obesity. Mayo Clinic Proceedings. 2008; 83(4): 460-469.

https://doi.org/10.4065/83.4.460

. LaRoche D.P, Kralian R.J., Millett E.D. Fat mass limits lower-extremity relative strength and maximal walking performance in older women. Journal

of Electromyography and Kinesiology. 2011; 21(5): 754-761. https://doi.org/10.1016/j.jelekin.2011.07.006

. Healy G.N., Wijndaele K., Dunstan D.W. et al. Objectively measured sedentary time, physical activity, and metabolic risk: The Australian Diabetes,

Obesity and Lifestyle Study. Diabetes Care. 2008; (31): 369-371. https://doi.org/10.2337/dc07-1795

. Lam P, Mein B.J., Benzie R.J., Ormerod J.T. et al. Maternal diabetes independent of BMI is associated with altered accretion of adipose tissue in large

for gestational age fetuses. Plos ONE. 2022; 17(3): €0266247. https://doi.org/10.1371/journal.pone.0268972

. Tremblay A., Royer M.M., Chaput J.P, Doucet E. Adaptive thermogenesis can make a difference in the ability of obese individuals to lose body weight.

International Journal of Obesity. 2013; 37: 759-764. https://doi.org/10.1038/ij0.2012.124

. Pi M., Quarles L.D. Novel Bone Endocrine Networks Integrating Mineral and Energy Metabolism. Current Osteoporosis Reports. 2013; (11): 391-399.

https://doi.org/10.1007/s11914-013-0178-8

. Barun B.A.,, KopoteeBa B.B. PacnpocTpaHeHHOCTb MeTabonmueckoro crHpomMa cpeam paboTatolero HaceneHnsa CaxanvHckor obnactu. KnuHudeckas

repoHTonorus. 2010; 16 (9-10): 15-16. [Vagin V.A., Koroteeva V.V. The prevalence of metabolic syndrome among the working population of the Sakhalin
region. Clinical gerontology. 2010; 16(9-10): 15-16 (In Russ.).]

. Kpaseu E.b., Crenosas E.A., Kowesew T.10. v ap. JIunuaHbiin coctas 1 akTMBHOCTb Na+, K+-AT®a3bl MembpaHbl SpUTPOLUTOB Y NaLMEHTOB C CaxapHbIM

avabeTtom 2 Tuna npuv aucnunonpoTtenHemumsax. CaxapHbiii gnabet. 2010; 13(1): 41-44. https://doi.org/10.14341/2072-0351-6015 [Kravets E.B.,
Stepovaya E.A., Koshchevets T.Yu. et al. Lipid composition and Na+, K+-ATPase activity in erythrocyte membranes of patients with type 2 diabetes
mellitusand dyslipoproteinemia. Diabetes Mellitus. 2010; 13(1): 41-44. https://doi.org/10.14341/2072-0351-6015 (In Russ.).]

. Gill S.V,, Walsh M.K,, Pratt J.A. et al. Changes in spatial-temporal gait patterns during flat ground walking and obstacle crossing one year after bariatric

surgery. Surgery for Obesity and Related Diseases. 2016; (12): 1080-1085. https://doi.org/10.1016/j.s0ard.2016.03.029

. Haskell W., Lee I., Pate R. et al. Position Stand: The recommended quantity and quality of exercise for developing and maintaining

cardiorespiratory and muscular fitness, and flexibility in health adults. Medicine & Science in Sports & Exercise. 1998; (30): 364-380.
https://doi.org/10.1249/MSS.0b013e318213fefb

Ailhaud G. Adipose tissue as an endocrine organ. International Journal of Obesity. 2000; (24): S1-S3. https://doi.org/10.1038/sj.ij0.0801267

D’Hondt E., Deforche B., De Bourdeaudhuij I. et al. Childhood obesity affects fine motor skill performance under different postural constraints.
Neuroscience Letters. 2008; 440(1): 72-75. https://doi.org/10.1016/j.neulet.2008.05.056

Manafe M., Chelule PK., Madiba S. Views of Own Body Weight and the Perceived Risks of Developing Obesity and NCDs in South African Adults.
International Journal of Environmental Research and Public Health. 2021; 18(21): 11265. https://doi.org/10.3390/ijerph182111265

Angela C.M,, Francyelle B.R., Moura D.E. et al. Swimming exercise changed the collagen synthesis and calcification in calcaneal tendons of mice. Anais
da Academia Brasileira de Ciéncias. 2021; 14(18): E92. https://doi.org/10.1590/0001-3765202020181127

CTATbU



