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Pesiome

CapkoreHus IOBbINIAeT PUCK HeOIaronpUsTHBIX MCXOJ0B Y MAIMEeHTOB CTapIINX BO3PACTHBIX IPYIIIL. IloTeps Mbliiey-
HOJ Macchl NPeCTaBIIsIeT YIPo3y A1 GYHKIMOHMPOBAHMS, HE3aBUCUMOCTHM M KaueCTBa KM3HU MOXKMIOTO YeIoBeKa.
Heo6xoayumo orpenenuTh 3HaueHue KIMHNYeCKOI I MHCTPYMEHTAIbHOV OLI@HKM COCTOSIHMSI MBILIEYHOM TKaHM Y Ia-
LIMeHTOB C TepyaTpUIeCKUMI CUHIPOMAaMM 115 TOHMMaHMSI TAaKTUKY U JMAarHOCTMYECKOI IOTMCTMUKY NalyeHTa C Mo-
J03peHyeM Ha capkoneHuo. C 3Toii nenbio 6p110 06cIenoBaHo 156 manyenTos crapie 60 jeT, KaskIOMY 13 KOTOPBIX
ObUIM MTPOBEIEHbI: KOMIIEKCHASI TepuaTpyueckasi OLleHKa, KUCTeBast JUHAMOMETPUSI, TeCT € 5 mogbeMaMu co CTyIa,
TeCT C MU3MepPeHMeM CKOPOCTH XOIb0bI, TeCcTMpOBaHMe Mo onmpocHuKy SARC-F, nByxaHepreTnuyeckasi peHTTeHOBCKast
abcopOLMOMeTpHS C OIpesieNleHyieM Macchl MpIl; 135 manyeHTaM 6blia IpoBeieHa 6G10VMITeIaHCOMETPHS C OIIpe-
JlelleHyeM MH/IeKca MacChl CKeJIeTHOV MyCKYIaTypbl.

B HacTos1Ielt cTaTbe NpeACcTaB/IeHbl Pe3y/IbTaThbl aHaIM3a acCoLMALY Pe3ylIbTaTOB TECTOB OLIEHKY MBIIIEYHON Mac-
CbI, CUJIBI M QYHKIMM C QYHKIMOHATBHBIM CTaTyCOM ITallM€HTOB.

AKTVYAJIbBHOCTD. Ilo pa3HbIM UCTOYHMKAM, PACIIPOCTPAHEHHOCTb CAPKOIIEHUM Cpeau JIUL] MOKMUIIOrO BO3pacTa J0-
cruraer 22,1 %, cpenu aui, crapueckoro Bospacra — 50,0 %. CapkoneHus! MOBBIIIAET PUCK BCeX HeOIaronpusiTHbIX
JICXOZIOB Y MOKMUJIBIX JiIofeit. IloTepst MpILIeYHOl Macchl C BO3pacTOM IIpeJCTaB/sieT OTPOMHYIO YTPO3y AJIst QYHKIO-
HMPOBaHMS, HE3aBUCUMOCTH ¥ KauecTBa XM3HM MTOKUIIOTO YesloBeKa.

IEJIb MCCIIEJOBAHUSI. OnpenennTh 3HaueHMe KIMHUYECKO) ¥ MHCTPYMEHTAIbHOI OLIeHKM COCTOSIHMSI MbIIIey-
HOJ TKaHM y ALMeHTOB C repyaTpuIeCcKUMy CMHAPOMaMM.

MATEPHAJIBI 1 METOZBI. B uccienoBanue 66110 BKIOUEHO 156 manyeHToB crapiie 60 yet, u3 Hux 128 (82 %)
skeHIIMH U 28 (18 %) my>kunH. CpeqHMI BO3pacT naunueHToB — (76,42 = 7,97) roma. Bcem nanyeHTaM GbUTM TPOBEEHBI
KOMILIEKCHAsI TepuaTpyyueckas OljeHKa, KUCTeBasi AMHaMOMETpHS, TeCT C 5 TIOIbeMaMy CO CTYJIA, TECT C M3MepeHueM
CKOPOCTM XOAb0bI, TeCTMpOBaHMe 1o onpocHuKy SARC-F. Bblia mpoBefieHa o1jeHKa pacipoCTPaHEHHOCTY CHUDKEHUST
MBIIIEYHO cuibl ¥ GyHKUMM cpeiy MAlMeHTOB, HabpaBuIMX 10 pe3ynbraTam onpocHuka SARC-F <3 u >4 6a/mios.
o mauubIM onpocHuka SARC-F, y 65 mauneHTOB (41 %) BbISIBIEHBI Kan06bl, XapakTepHbIe i capKornenun. Y 35
rmanyeHToB (22 %) BbISIBJIEHO CHIUKEHME CUJIBI PYK, Y 75 (48 %) — cHsKeHMe cuibl HOT, Y 108 (69 %) BBISIBIIEHO CHU-
skeHMe QYHKIMYM MBIIIL — HMU3KME TT0Ka3aTeau CKOPOCTM XoAbObl. Takke BceM MalyeHTaM Oblla IpoBefeHa ABYX-
9HepreTMUecKasl peHTreHoBcKas abcopbiyomerpust ([JPA) ¢ onpemeneHyeM Macchl MBIIIL, MeTOAAMM ITOLCYeTa all-
TeHAVIKYJISIPHOM MacChl CKeIeTHOI MycKyaaTypsl (AMCM) u ckesneTHO-MbIeuyHoro nHaekca (CMU). 135 nanyeHTam
6bu1a IpoBenieHa buonmnenancomerpus (BUIM) ¢ onpeneneHneM MHIEKCA MacChl CKeeTHO MycKyaaTypel (MMCM).
Cpeny manyeHToB ¢ MMUOIIeHMel, YCTaHOBIEHHOII TI0 pe3yibraTam onpepenenus AMCM, >4 6amwioB mo SARC-F Ha-
6panu 23 maimenTa (46%), Hu3Kasi cuia pyk 6blia BbisiBjieHa y 14 maineHToB (28%), HU3Kas Cujia HOT — y 26 many-
eHTOB (53%), HU3Kast CKOpPOCTb X0AbObl — y 41 mannenTa (83%). Cpeny naiueHToB ¢ Muornenuei mo CMU >4 6amios
1o SARC-F Ha6panu 9 nmauyeHnToB (40 %), Hu3Kast cuia pyk Oblia BbIsiBIeHA y 7 mauueHToB (31 %), Hu3Kast cuia Hor —
y 10 maumeHTOB (45 %), HU3Kast CKOPOCTb X0Ab6bI — y 16 maryeHToB (72 %). Cpeny NalyeHToB ¢ MUOIIeHUEN, yCTaHOB-
neHHoi 1o UMCM, >4 6annos mo SARC-F Habpanu 7 maumeHToB (25 %), Hu3Kasi cuiia pyk ObUla BbIsIBI€HA y 7 MalyeH-
TOB (25 %), Hu3Kas cuia Hor — y 11 maryeHToB (40 %), Hu3Kast CKOPOCTh X0abObI — y 20 mauueHToB (74 %). C 11e/bio
orpesieNieHNsl B3aMMOCBSI3M MBILIEYHOI Macchl 1o pesyibratam JPA u BUM ¢ pesynbraTamMmy GyHKIVOHATbHbIX Te-
CTOB, OLIEHMBAIOLIVX MBILIEYHYIO CUITY ¥ GYHKIMIO, ObUI IPOBEAEeH KOPPEeISIMOHHBIN aHaINu3 MOTyYeHHBIX Koluye-
CTBEHHBIX IlepeMeHHBIX. B pe3yibraTe GbIIO YCTAHOBIEHO OTCYTCTBME KOPPEJISILY — IlepeMeHHbIe BelyT cesl OueHb
[10-Pa3sHOMY U, CIe[JOBaTebHO, HEe MMEIOT JIMHEIHO 3aBucuMOCTH. C TOJi 3Ke 11e/Ibi0 GbUI BBITIONIHEH KOPPEJISIIVIOH-
HBIii aHaJIM3 KaTeropMaabHbIX JAaHHBIX pe3ynbTaToB [IPA, BUIM 1 TeCTOB, OLleHMBAIOIIMX MBIIIEUHYIO CUITY ¥ (QYHKIIUIO.
3mech TakKe GbUIO OIPeZieNIeHO OTCYTCTBYME CBSI3W. [IIsl CpaBHEHUS IMAarHOCTUYECKOH CIIOCOGHOCTU TeCTOB hu3suye-
cKOro (pyHKIVOHMPOBAHUS ¥ PE3Y/IbTATOB AlapaTHbIX METOIOB MCCIEAOBAHMSI MBIIIEYHO MAcChl ObUI TIPOBENEH
aHanu3 ¢ nocrpoeHueM ROC-KpuBbIX. IIpy 3TOM 13 BceX IMPOaHaNIM3MPOBAHHBIX COOTHOILIEHN Pe3yIbTaTOB He ObII0
BBISIBJIEHO HJ OFHOTO IT0Ka3aTesis, HaXOIIIerocst XOTs 6bl Ha HIDKHE IpaHulle npueMIeMbIX 3HaueHUil,— Bce pe-
3ynbraThl 6bUTM MeHee 0,7 1 Gosbliias YacTh Haxoawiach B auamnasone 0,5-0,6, uTo GIM3KO K CIy4aifHbIM YPOBHSIM.
Bcex manmeHTOB B 3aBMCUMOCTHM OT UX (YHKIMOHAIBHOTO CTATYCa, YCTAHOBIEHHOTO TI0 AMarHOCTUYEeCKUM KpUTepH-
SIM KIMHMYeCKUX PeKOMEeHIalMii 10 cTapyeckoli acteHun ot 2021 T., pa3genniayn Ha 3 TPYIIIbI: KPenKue, pexpynKkue
u xpynkue. [To pesyinbraram onpocHyka SARC-F oTMeueHbl 3HauMMble pasnuuusl MeXAy BCeMU IPyIIamy IalyeH-
TOB, C BbIDaKEHHbIM HapacTaHMeM BePOSITHOTO HaauuMs CapKOIeHUM OT IPYIIbl KpeNKMX MallyieHTOB, I1ie BeposiT-
Hasl capKOIeHusI BbIsiBIeHA Bcero y 14 % u3 o06ciemoBaHHbIX JINII, 10 86 % Cpeiy XPYIKMX MalMeHTOB. Pe3ynibTaThbl
Tecra ¢ 5 mogbeMamMu o CTy/Ia Takke 3HAUMMO Pa3IMYaroTCsl MEXKIY BCEMU BbIAEIEHHBIMYU IPYIIIAMU ITALMEHTOB.
IIpn 3TOM yallle Bcero 3HaueHMs pe3y/abTaTa TeCcTa CHMKeHbI Cpeiy XPYNKUX NMalueHToB (78 % mnalyueHToB), a 3Haye-
HMS pe3y/IbTaToB B IIpefiesiaX HOPMBI yallle OIpefe/syIiCh Cpeay KpPelKux nanyeHTos (98 % nauneHToB). Pe3ynbTaTsl
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JMHAaMOMETPUM AEeMOHCTPUPYIOT TeHAEHIMIO yBeaudeHUsl KOIMYecTBa MalieHTOB CO CHMKeHHbIMM 3HaueHUSIMU
10 Mepe HapacTaHMsl XPYIKOCTY MAlMeHTOB. Tak, B IPyIIe KPelKyX TalMeHTOB Cpey MY>KUMH He GbIIO JIMIL CO CHU-
SKeHHbIMY 3HAUEHUSIMM IMHAMOMETPUH, & CPeJ SKeHIIVH UX 60 Bcero 5 %. Cpeayt MpexpynKkux MaluyeHTOB TaKuX
s, ctano 44 % u 9 % cooTBeTCTBeHHO. U, HaKOHell, B IPpyIIIie XPYIKUX MallieHTOB BbISIBIIEHO 83 % MYKUMH U 36 %
SKEeHIIVH ¢ JyHarneHyeil. Taxke ObIIM [IpOAHAaIM3YPOBAaHbl 3HAUYEHVSI MbIIIEYHO MacChl B 3aBMCHMOCTY OT QYHKIM-
OHa/IBHOTO cTaTyca nauyeHToB. OTMeyvaeTcss HapacTaHMe KOJMMYecTBa MallieHTOB C MMOIIeHMel OT KpenKux K Ipe-
XPYIIKUM U XPyNKMUM HauyeHTam: no AMCM vy skeHuiuH 7,9; 28,1 u 36,2 % cooTBeTcTBeHHO; 110 AMCM y My>KuMH
46,2; 66,7 1 66,7 % cooTBeTcTBeHHO; 1o CMU y sxeHImyH 2,6; 6,3 n 15,5 % coorBetcTBeHHO; 10 AMCM 1 CMU cpenn
Bcex maiueHToB 21,6; 36,6 u 45,3 % cooTBeTcTBeHHO. OTIpeiensieTcsl yMeHbIIeHe KOJIMUeCTBa MaleHTOB ¢ MUOTIe-
HMe OT KPenKMX K MPexXpyrnKuM U XPyNKuM nanuerTam: o UMCM y myskuns 42,9; 25,0 u 20,0 % cOOTBETCTBEHHO.
BoIsiBiIsieTcsl pa3sHOHAIpaBIeHHas JMHAMMKa M3MeHeH)sI KOMM4YeCTBa MalyeHTOB C MUOIeHMeli OT KPelKuX K Ipe-
XPYIKUM U XPYTIKMM THanyentam: no CMU y mykums 38,5; 33,3 u 50,0 % coorBeTcTBeHHO; 10 UMCM Y keHiuH 15,0;
12,5 n 26,8 % cootBeTcTBeHHO; 10 UMCM cpenu Bcex nauneHToB 18,8; 13,9 u 25,4 % cOOTBETCTBEHHO.
PE3VJIBTATBI. [To pesynbpTaTaM OnpenesneHns ypOBHSI CTaTUCTUUECKOM 3HAUMMOCTY acCoOLMal iy Pe3yabTaTOB TeCTOB
OLIeHKY MBIIIEYHO CYIIbl M QYHKIMY ¢ QYHKIMOHATBHBIM CTATYCOM MALMEHTOB ObLIN MOMyveHbl 3HaueHus: SARC-F
p < 0,001, Tecra c 5 mogpemamu co cryna p << 0,001, suramomeTpuu p < 0,001. [Ipu 3TOM 1O pe3yabTaTam orpenese-
HUS YPOBHSI CTATUCTMIECKOI 3HAUMMOCTHM acCOLMAIIMY MBILIEYHOI Macchl ¥ GYHKUMOHATBLHOTO CTaTyca IalueHTOB
OGbUIM TOTyYeHbl 3HAUeHMs1: Muorennst mo AMCM u CMU cpeau Bcex maiyenToB p = 0,803; muonenus mo AMCM
y Mmy>xuuH p = 0,424, y sxeHyH p = 0,047; muonenus no CMU y myskums p = 0,345, y skeruius p = 0,110; muornenus
o ICMM: cpenu Bcex nauyeHToB p = 0,029, cpenu my>kunH p = 0,446, cpeny skeHIyH p = 0,142,

3AKJ/IFOUEHUE. B pesynbraTte uccIeA0BaHMs GbIIO OMPEEIEeHO HauuMe CTaTUCTUUECKOI 3HAUMMOCTY acCoIalun
pe3y/IbTaTOB TeCTOB OLIeHKM MBIIIeUHO cyiIbl ¥ HYyHKUMM ¢ GYHKIMOHATBHBIM CTaTyCOM IAllYIeHTOB U YCTAaHOBJIEHO
OTCYTCTBME CTaTYCTUYECKOV 3HAYMMOCTM aCCOLMaLNy MBIIIEYHONM MacChl 110 pe3y/bTaTaM ee OIpeZe/IeHNs] MeToa-
mvu IPA 1 BIM ¢ yHKUMOHAIBHBIM CTATYCOM HAIVIEHTOB.
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Abstract

Sarcopenia increases the risk of adverse outcomes in older patients. Loss of muscle mass poses a threat to the
functioning, independence and quality of life of an elderly person. It is necessary to determine the importance
of clinical and instrumental assessment of the state of muscle tissue in patients with geriatric syndromes for un-
derstanding the tactics and diagnostic logistics of a patient with suspected sarcopenia. For this purpose, 156 pa-
tients over 60 years of age were examined, each of whom underwent a comprehensive geriatric assessment, wrist
dynamometry, a 5-rise test from a chair, a walking speed test, SARC-F questionnaire testing, dual-energy X-ray
absorptiometry with determination of muscle mass, and bioimpedance (BIA) was performed in 135 patients.) with
the determination of the skeletal muscle mass index (SMMI).

This article presents the results of an analysis of the association of the results of tests assessing muscle mass,
strength and function with the functional status of patients.

ACTUALITY. According to different sources, the prevalence of sarcopenia among the elderly people reaches
22.1%, among the elderly — 50.0%. Sarcopenia increases the risk of all adverse outcomes in the elderly. Loss
of muscle mass with age poses a huge threat to function, independence, and quality of life in the elderly people.
OBJECTIVE OF THE STUDY. To determine the significance of clinical and instrumental assessment of muscle
tissue condition in patients with geriatric syndromes.

MATERIALS AND METHODS. A total of 156 patients over 60 years of age were enrolled in the study, including
128 (82 %) women and 28 (18 %) men. The mean age of the patients was (76.42 £ 7.97) year. All patients underwent
a comprehensive geriatric evaluation, carpal dynamometry, a test with 5 chair lifts, a test with walking speed mea-
surement, and SARC-F questionnaire testing. The prevalence of decreased muscle strength and function among
patients scoring <3 and >4 on the SARC-F questionnaire was assessed. According to the SARC-F questionnaire,
65 patients (41 %) had complaints characteristic of sarcopenia. 35 patients (22 %) showed decreased arm strength,
75 patients (48 %) showed decreased leg strength, 108 patients (69 %) showed decreased muscle function — low

210


https://orcid.org/0000-0002-9837-4224
https://orcid.org/0000-0002-6253-621X
https://orcid.org/0000-0002-3066-4866

Tesucsl K I Popymy «TexHOIOTMM AOITOIETUSI» POCCHICKU XYPHAJ TEPUATPUYECKOI METVILIUHBL 4V  Ne 0252025

walking speed. Also, all patients underwent dual-energy X-ray absorptiometry (DXRA) with muscle mass deter-
mination by the methods of appendicular skeletal muscle mass (ASMM) and skeletal muscle index (SMI) count-
ing. 135 patients had bioelectrical impedance analysis (BIA) with determination of skeletal muscle mass index
(SMMI). Among patients with myopenia as determined by ASMM, 23 patients (46 %) had >4 SARC-F scores, low
arm strength was found in 14 patients (28 %), low leg strength in 26 patients (53 %), and low walking speed in 41
patients (83 %). Among patients with myopenia diagnosed by SMI, >4 SARC-F scores were scored in 9 patients
(40 %), low arm strength was found in 7 patients (31 %), low leg strength in 10 patients (45 %), and low walking
speed in 16 patients (72 %). Among patients with myopenia diagnosed by SMMI, >4 SARC-F scores were scored
in 7 patients (25 %), low arm strength was found in 7 patients (25 %), low leg strength in 11 patients (40 %), and
low walking speed in 20 patients (74 %). In order to determine the relationship of muscle mass according to the
results of DXRA and BIA with the results of functional tests assessing muscle strength and function, a correlation
analysis of the obtained quantitative variables was performed. As a result, it was found that there was no cor-
relation — the variables behave very differently and, therefore, do not have a linear relationship. For the same
objective, a correlation analysis was performed on the categorical data of the DXRA, BIA and muscle strength and
function tests. Here, too, a lack of correlation was determined. In order to compare the diagnostic ability of physi-
cal functioning tests and the results of hardware methods of muscle mass examination, an analysis with ROC-
curves was performed. At the same time, out of all analyzed ratios of results, no indicator was found to be at least
on the lower boundary of acceptable values — all results were less than 0.7 and most of them were in the range of
0.5-0.6, which is close to random levels. All patients were divided into 3 groups according to their functional
status as determined by the diagnostic criteria of the clinical guidelines for senile asthenia clinical guidelines
of 2021: robust, pre-fragile, and frail. The results of the SARC-F questionnaire showed significant differences be-
tween all patient groups, with a marked increase in the probable presence of sarcopenia from the group of frail pa-
tients, where probable sarcopenia was detected in only 14 % of subjects, to 86 % among frail patients. The results
of the test with 5 chair lifts are also significantly different between all selected groups of patients. In this case,
the values of the test result are most often reduced among frail patients (78 % of patients), and the values of the
result within the normal range were more often determined among strong patients (98 % of patients). The results
of dynamometry demonstrate a tendency to increase the number of patients with reduced values as the fragility
of patients increases. Thus, in the groups with strong patients, there were no persons with reduced dynamometry
values among men and only 5 % of women. Among pre-fragile patients such persons became 44 % and 9 %, re-
spectively. Finally, in the group of frail patients, 83 % of men and 36 % of women were found to have dynapenia.
Muscle mass values were also analyzed according to the functional status of the patients. There is an increase
in the number of patients with myopenia from sturdy to pre-fragile and fragile patients: by ASMM in women 7.9,
28.1 and 36.2 % respectively; by ASMM in men 46.2, 66.7 and 66.7 % respectively; by media in women 2.6, 6.3
and 15.5 % respectively; by ASMM and media among all patients 21.6, 36.6 and 45.3 % respectively. A decrease
in the number of patients with myopenia from sturdy to pre-fragile and fragile patients is determined: by ASMM
in men 42.9, 25.0 and 20.0 % respectively. The multidirectional dynamics of change in the number of patients
with myopenia from sturdy to pre-fragile and fragile patients is revealed: by IMR in men 38.5, 33.3 and 50.0 %
respectively; by SMMI in women 15.0, 12.5 and 26.8 % respectively; by SMMI among all patients 18.8, 13.9 and
25.4 % respectively.

RESULTS. The SARC-F p < 0.001, the test with 5 lifts from a chair p << 0.001, and dynamometry p < 0.001 were ob-
tained by determining the level of statistical significance of the association of the results of the muscle strength
and function assessment tests with the functional status of the patients. In this case, the results of determining
the level of statistical significance of the association of muscle mass and functional status of the patients yielded
values: myopenia by ASMM and SMI among all patients p = 0.803; myopenia by ASMM in men p = 0.424, in wom-
en p = 0.047; myopenia by SMI in men p = 0.345, in women p = 0.110; myopenia by SMMI: among all patients
p =0.029, among men p = 0.446, among women p = 0.142.

CONCLUSION. The study determined the statistical significance of the association of muscle strength and func-
tion assessment test results with the functional status of patients and found that there was no statistical sig-
nificance of the association of muscle mass as measured by DXRA and BIA with the functional status of patients.

Keywords: sarcopenia; myopenia; senile asthenia.
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