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Pesiome

AKTVYAJIBHOCTbD. OgHuM 13 KIIOUEBBIX MMPOIECCOB, HEM3OEKHO COMPOBOXKIAIIINX CTAPEHME, CUMTAIOT MHOT0006-
pasHble U3MeHeHMsI cocTaBa Tena. [1o Mepe cTapeHMs] KOMIIOHEHTHI TOIIel TKaHU (B YACTHOCTU, CKeIeTHbIe MBIIIIIbI)
COKpaIaloTCs, TOrAa Kak Cofep kaHye XXMPOBOii TKaHM yBenuuuBaeTcs. [Iporpeccupyiomiast 1 reHepaan3oBaHHas M0-
Tepst MacChl CKEJIETHBIX MBIIIIII, @ TAK)KE UX CYJIbI WiV QYHKIUY (CAPKOTIEHNST) TPUBOIUT K Pa3IMUYHbIM HEGIaromnpusT-
HBIM MCXOJlaM, B TOM UMCJie K MHBAIUIHOCTY, YXYAIIEHNIO KauecTBa XXU3HU U JIeTa/IbHOMY UCXOAY. [IJ1s1 CKpUHUHTOBOL
IVMArHOCTMKY CapKOMeHMM UCIONb3yIoT onpocHMUK SARC-F. CHMsKeHMe MbILIIeUHO) MacChl ONpeAessiioT ¢ TOMOLIBI0
JIByX9HEPreTHYeCcKoil peHTreHOBCKOI a6CcopOIMoMeTpyUn Ui GMoMMITelaHCHOTO aHanu3a. OmHaKo B3auMO3aMeHsie-
MOCTb 3TUX METOIUK TPeOyeT yTOUHEHUS.

LEJIb CCIIEOOBAHUSI. V3yyeHne KOMITO3ULIMOHHOTO COCTaBa Tejla M CpaBHEHVEe MeTOL0B IMAarHOCTUKY capKoIe-
HMM Y TIAI[MI€HTOB repuaTpmUyYeckoro cTalyoHapa.

MATEPHAJIbI 1 METO/JBI. [lanHast pabota — OJHOMOMEHTHOE MCC/IeIOBaHNe, B KOTOPOE K HACTOSIIEMY BpeMEHMU
BK/IIOYeHO 38 manyeHToB (29 KeHIMH 1 9 My>KUMH) B BO3pacTe OT 72 10 95 jieT, HAXOAMBIINXCS Ha CTAI[MOHAPHOM
jleueHn B MOCKOBCKOM TOPOJICKOM TepuaTpuueckom 1eHTpe. CpemHnit Bo3pacTt 601bHbIX cocTaBui (83,1 + 5,4) roza.
KoMITO3UIIMOHHBII COCTaB TeJla aHAIM3UPOBAIM METOAMM IBYX9HEPTeTUUYECKOI PEHTTeHOBCKOIi abcopbiroMeTpun
7 6MOMMITeAHCHOTO aHanM3a. [IpyuMeHsIM CKpUMHUHT-0MPOCHUK SARC-F /151 [MarHoCTvKM capKomneHui. [IpoBommin
KOMIIJIEKCHYIO FepUaTpUUYEecKyIo OI[eHKY.

PE3VJIBTATBI. Cpennue 3HaueHus orpocuuka SARC-F nocturamu (5,7 + 2,6) (0-9) 6annoB. 3aperncTpupoBaHa 1o-
CTOBEpHasl TIO3UTKUBHAs KOppeisuyst Mexxay 3HaueHusiMu ompocHuka SARC-F u Bospactom manyeHToB (r = 0,35;
p = 0,03), a Takke oOpaTHast KOppeasuus ¢ GYHKIMOHAIbHO! aKTMBHOCTHIO MAIMIEHTOB, OI[EHEHHOM C TIOMOIIbIO
nHpexca Bapren 6a30Boit GyHKUMOHAABHOM akTUBHOCTH (r = —-0,55; p = 0,0003) 1 mxansl IADL MHCTpyMeHTaIbHO
yHruMOHANBHOI akTUBHOCTH (1 = -0,51; p = 0,001). YcTaHOB/IeHA 06paTHAST KOPPEJISLMS MEKIY 3HAUEHUSIMU OTTPOC-
unka SARC-F u MbIIIIEUHOI CUJION, OIIEHEHHO ¢ moMoIbio AuHamomeTtpuu (r = —0,58; p = 0,0001), a Takke obpart-
Hast KOPPEJSIUS C KOTHUTUBHBIMM CIIOCOOHOCTSIMMU TAI[MEHTOB, OLIEHEHHBIMMU C TOMOIIbI0 TecTa Mini-Cog (r = -0,36;
p = 0,02). 3HauMMBIX B3aMOCBSsI3€eii MeXIy roka3aTensiMu onpocHuka SARC-F u BceMu n3ydeHHbBIMM IapaMeTpaMu
6MoMMITeIaHCOMETPUM He 0GHAPY)KEeHO. 3aperucTpUpPOBaHa JOCTOBepHAst 06paTHast KOPPessiys MeXAY 3HaUeHUSIMU
omnpocHuKa SARC-F u o61mMu abCOMOTHBIMY 3HAUYEHUSIMU MUHEPATbHOI TIOTHOCTU KOCTHOM TKaHU IO JaHHBIM
peHTreHoBCcKoi abcopbiomerpun (r = -0,35; p = 0,03), T-kputepuem B 1enom (r = —0,36; p = 0,02) u Z-kpurepuem
(r=-0,39; p = 0,01), MMHepa/IbHOV TJIOTHOCTBIO KOCTHOV TKaHM B HYDKHUX KOHEYHOCTsIX (r = —0,36; p = 0,02) u B pe-
6pax (r=-0,37; p=0,02). Hapsigy ¢ 3TuM ycTaHOBJIeHA 06paTHAst KOPPESIIUS MEXAY 3HaUeHUsIMu onpocHuKa SARC-F
u 00111eit Maccoit Tomeit Tkauu (r = -0,36; p = 0,02), a TaKKe Maccoii Tolei TKaHY B BePXHMUX KOHEUHOCTSX (1 = —0,33;
p = 0,04). 3apeructpupoBaHa InpsamMasi Koppeasunsi mexay nokasarenssmMu SARC-F u oTHoOIIeHueM kupa B HVDKHUX
KOHEUYHOCTSIX K 0611emy comepskanuio xxupa (r = 0,49; p = 0,006). ComepskaHne >XUIKOCTU B OPTaHMU3MeE TI0 TaHHBIM
61MOMMITEeIaHCHOTO aHaMM3a 06PATHO KOPPEIMPOBAJIO C OOIIMM COepKaHMEeM K1pa B OpraHM3Me I10 JaHHbIMU PeHT-
reHoOBCKoIt abcopbimomerpuu (r = —0,6; p = 0,00000); comepskannem xkupa B Tymosuiie (r = -0,62; p = 0,00006), B HUK-
HUX KOHEUHOCTsX (1 = -0,44; p = 0,006), B BepXHUX KOHEUHOCTSX (1 = —0,54; p = 0,0006); MpoLIeHTHOII JoJeit Kupa
B uenoM (r = —-0,46; p = 0,004), moneii xxupa B Tynosuie (r = -0,46; p = 0,004), B H3KHMUX KOHEUHOCTSIX (1 = —0,37;
p = 0,02) 1 B BepxHux KoHeuHOCTsIX (r = —0,4; p = 0,01). [IpoiieHTHAas DO/ KMpa 0 AaHHBIM 6MOMMITEaHCOMETPUN
KOppenupoBasa ¢ abCOMIOTHBIMM 3HAUEHUSIMU KMPOBOI TKaHU B II€JIOM T10 AAaHHBIM PEHTTEHOBCKOI abcopOiome-
Tpum (r = 0,47; p = 0,003); comepskanueM xupa B Tynosuuie (r = 0,49; p = 0,002), B HSKHMUX KOHEUHOCTSX (r = 0,34;
p = 0,03) u B BepxHMUX KOHeyHOCTsX (r = 0,41; p = 0,01). JocTOBEpPHBIX B3aMMOCBSI3€li MeXAy MPOLEHTHOI I0meit
KUpa O TaHHBIM GMOMMITEaHCHOTO aHa/lIN3a M PEHTTeHOBCKOI abcopbuymoMeTpuu He OGHApYKeHO. MbiieuHast
macca 1o JaHHbIM OMOVMITIEeJaHCHOTO aHaIM3a KOPPelIupoBaa co CIeAYIIIMMY MOKa3aTesIMU PEHTTeHOBCKOM a6-
COpOLMOMETpHIA: MUHEPa/IbHASI TVIOTHOCTh KOCTHOV TKaHu B TynmoBuiie (r = 0,43; p = 0,008), B kocTsix Tasa (r = 0,44;
p =0,007) 1 B no3BoHouHMKe (r = 0,36; p = 0,02); ob1ast macca toieit Tkauu (r = 0,45; p = 0,005); macca ToIei TKaHU
B Tynosuile (r = 0,55; p = 0,0004), B HOKHMX KOHEUHOCTSX (r = 0,37; p = 0,02) 1 B BepXHUX KOHEYHOCTSIX (I = 0,36,
p = 0,03). 3aperucTpupoBaHa MpsiMasi KOppeIsiuyusi MeXKIY Maccoii KOCTHOM TKaHM IO JaHHBIM OMOMMIIEIaHCHOTO
aHa/MM3a U CIeNyIIMM TT0Ka3aTesIMY PEHTTeHOBCKO abcopOIomMeTpun: o61iast abCoMoTHAs MUHepaibHast TIOT-
HOCTb KOCTHOVI TKauu (r = 0,34; p = 0,04); T-xputepwnii B uenom (r = 0,33; p = 0,04); MuHepasbHas IJIOTHOCTb KOCTHO
TKaHM B BEPXHUX KOHEUHOCTSX (r = 0,34; p = 0,04), B KocTax Tynosuiia (r = 0,45; p = 0,006), Tasa (r = 0,47; p = 0,003)
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u o3BoHOYHMKA (1 = 0,37; p = 0,02); comep>kaHne Toueii TKaHu B 1esnoM (r = 0,44; p = 0,006), B Tynosuie (r = 0,54;
p = 0,0006), B HUKHMX KOHeUHOCTsX (r = 0,35; p = 0,03) u B BepxHMux KoHewHocTsiX (r = 0,4; p = 0,01). Ha6mromanach
o6paTHast KOPPeJIsiMst MeKIY BO3PaCcTOM IMal[MeHTOB 1 0611ei1 aBCOMOTHOM MIUHEPaTbHOI IJIOTHOCThIO KOCTHO TKa-
Hu (r = -0,49; p = 0,001); T-kpuTepuem B 1enaom (r=-0,57; p=0,0002); Z-kpurtepuem (r=-0,41; p=0,01); MMHEpATbHOI
IJIOTHOCTBIO B BepxHUX (I =—0,4; p = 0,01) u HwskHux (r = —0,5; p = 0,001)kKoHEUHOCTSX, B Tyn0BMIIE (T =—0,39; p =0,01),
pebpax (r = -0,36; p = 0,02) u Koctsx Tasa (r = -0,45; p = 0,004); a Takke C OOLUMM COEP>KAHMEM KUPOBOI TKAHU
(r=-0,34; p = 0,03) u maccoii xxupa (r = -0,35; p = 0,03) B Ty/10BUIIE. 3aPETUCTPUPOBAHBI IPSIMbIE KOPPEISILMM MEKIY
MBIIIEYHOI CUJION, MU3MEPEHHO C TIOMOIIbI0 AMHAMOMETPUM, U CIEOYIOMIMMY TIOKa3aTeasIMiu: 061ast abComoTHas
MMHepa/ibHasl TVIOTHOCTh KOCTHOM TKaHu (r = 0,49; p = 0,001); T-xputepwuit B nenom (r = 0,41; p = 0,01); MmuHepaib-
Hasl IUIOTHOCTh KOCTHO¥ TKaHM B BepxHuX (r = 0,51; p = 0,001) u Hykuux (r = 0,48; p = 0,002) KOHEYHOCTSX, pedpax
(r=0,41; p=0,01), koctsax Tymosuiua (r = 0,49; p=0,001), Tasa (r = 0,59; p = 0,0001) 1 mo3BoHounHuka (r = 0,39; p=0,01);
a Takke ¢ 06UmMM comepkaHueMm Touleit Tkauu (r = 0,52; p = 0,0007); maccoii Tomeit TkKaHM B TynoBuile (r = 0,42;
p =0,009), B HIKHUX (r = 0,5; p=0,001) 1 BepxHUX (r = 0,6; p = 0,00006) KOHEUHOCTSIX. 3HAYMMBIX KOPPESIINIT MEKIY
BCEMMU ITOKA3aTeIsIMy KOMITO3UI[MOHHOTO COCTABa TeJla, MPOAaHAIM3MPOBAHHOTO C IIOMOLIbI0 PEHTT€HOBCKOM a6cop6-
LMOMETPUH, U TIOKa3aTelIMu QYHKIMOHAIbHOM aKTMBHOCTHU 10 MHIeKcy Bapren u mkane IADL, BbIpakeHHOCTHIO
MaJIbHYTPUIIMY U PUCKOM TTaJieHNi B M3yYeHHOI IpyIie 60IbHbIX HE YCTAHOBJIEHO.

3AKJIIOUEHME. ITonyueHHble pe3yabTaThl CBUIETENbCTBYIOT O BO3MOXKHOCTM MCIIOAb30BaHusl onpocHuka SARC-F
ILIST IUATHOCTVMKY CTAPUeCKOil aCTeHUY U CApKOIIEHUH, 8 GMOMMITeaHCHOTO aHaIu3a — JJIsl U3y4eHUs] KOMITO3UILIMOH-
HOTO COCTaBa TeJia repuaTpuIecKux rnauyueHToB. OmHaKo Hanbosee TOUHBIM METOJOM aHa/M3a COCTABA TeJla SIBJISIeTCS
JIByX9HepreTuyeckasi peHTTeHOBCKasi abcopOIMOMeTpusl.

KiroueBbie (JIOBa: CapKOIEHNsS; COCTAB Teja; IByXdHEpreTuyeckass peHTTeHOBCKasi abcopOIMoMeTpusi; GMouMIIe-
MAHCHBIM aHAIN3.
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Abstract

ACTUALITY. One of the key processes that inevitably accompany aging is considered to be a variety of changes in body
composition. As we age, lean tissue components (in particular, skeletal muscles) decrease, while the content of adipose
tissue increases. Progressive and generalized loss of skeletal muscle mass, strength or function (sarcopenia) leads
to various adverse outcomes, including disability, deterioration in quality of life, and death. The SARC-F questionnaire
is used for screening diagnostics of sarcopenia. A decrease in muscle mass is determined using dual-energy X-ray
absorptiometry or bioimpedance analysis. However, the interchangeability of these methods requires clarification.
STUDY OBJECTIVE. To investigate body composition and compare diagnostic methods for sarcopenia in geriatric
hospital patients.

MATERIALS AND METHODS. This work is a cross-sectional study, which to date has enrolled 38 patients from 72
to 95 years (29 women and 9 men) who were undergoing inpatient treatment at the Moscow City Geriatric Center. The
mean age of patients was (83.1 + 5.4) years. Body composition was analyzed using dual-energy X-ray absorptiometry
and bioimpedance analysis. The SARC-F screening questionnaire was used to diagnose sarcopenia. A comprehensive
geriatric assessment was performed.

RESULTS. The mean values of the SARC-F questionnaire reached (5.7 = 2.6) (0-9) points. A significant positive
correlation was registered between the SARC-F questionnaire values and the patients’ age (r = 0.35; p = 0.03),
as well as an inverse correlation with the patients’ functional activity assessed using the Barthel Index of Basic
Functional Activity (r = —-0.55; p = 0.0003) and the IADL Instrumental Functional Activity Scale (r = -0.51; p = 0.001).
An inverse correlation was established between the SARC-F questionnaire values and muscle strength assessed using
dynamometry (r = -0.58; p = 0.0001), as well as an inverse correlation with the patients’ cognitive abilities assessed
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using the Mini-Cog test (r=-0.36; p = 0.02). No significant relationships were found between the SARC-F questionnaire
values and any of the investigated bioimpedance parameters. A significant inverse correlation was recorded between
the SARC-F questionnaire values and: total absolute values of bone mineral density according to X-ray absorptiometry
data (r = -0.35; p = 0.03), overall T-score (r = —0.36; p = 0.02) and Z-score (r = -0.39; p = 0.01), bone mineral density
in the lower limbs (r = -0.36; p = 0.02) and in the ribs (r = -0.37; p = 0.02). Along with this, an inverse correlation was
established between the SARC-F questionnaire values and total lean tissue mass (r = —0.36; p = 0.02), as well as lean
tissue in the upper limbs (r = —0.33; p = 0.04). A direct correlation was recorded between SARC-F scores and the ratio
of lower limb fat to total fat content (r = 0.49; p = 0.006). Body water content as measured by bioimpedance analysis
was inversely correlated with total body fat content as measured by X-ray absorptiometry (r = —-0.6; p = 0.00000), body
fat content in the trunk (r = -0.62; p = 0.00006), lower limbs (r = —0.44; p = 0.006), upper limbs (r = —0.54; p = 0.0006),
percentage of total body fat (r = —0.46; p = 0.004), percentage of body fat in the trunk (r = —0.46; p = 0.004), lower limbs
(r =-0.37; p = 0.02) and upper limbs (r = -0.4; p = 0.01). The percentage of fat according to bioimpedance analysis
correlated with absolute values of total adipose tissue according to X-ray absorptiometry (r = 0.47; p = 0.003), fat
content in the trunk (r = 0.49; p = 0.002), fat in the lower extremities (r = 0.34; p = 0.03) and in the upper extremities
(r=0.41; p = 0.01). No significant relationships were found between the percentage of fat according to bioimpedance
analysis and X-ray absorptiometry. Muscle mass, according to bioimpedance analysis, correlated with the following
X-ray absorptiometry parameters: bone mineral density in the trunk (r = 0.43; p = 0.008), pelvic bones (r = 0.44;
p =0.007) and spine (r = 0.36; p = 0.02), with total lean tissue mass (r = 0.45; p = 0.005), lean tissue mass in the trunk
(r=0.55; p=0.0004),lower (r=0.37; p=0.02) and upper limbs (r = 0.36; p=0.03). A direct correlation was found between
bone mass as measured by bioimpedance analysis and the following X-ray absorptiometry parameters: total absolute
bone mineral density (r = 0.34; p = 0.04), overall T-score (r = 0.33; p = 0.04), bone mineral density in the upper limbs
(r=0.34; p=0.04), in the bones of the trunk (r = 0.45; p = 0.006), pelvis (r = 0.47; p = 0.003) and spine (r = 0.37; p = 0.02),
as well as with the content of lean tissue in general (r = 0.44; p = 0.006), lean tissue in the trunk (r = 0.54; p = 0.0006),
in the lower (r = 0.35; p = 0.03) and in the upper limbs. (r = 0.4; p = 0.01). There was an inverse correlation between
patient age and total absolute bone mineral density (r = -0.49; p = 0.001), overall T-score (r =-0.57; p =0.0002), Z-score
(r=-0.41; p = 0.01), bone mineral density in the upper (r = -0.4; p = 0.01) and lower extremities (r = —0.5; p = 0.001),
trunk (r = -0.39; p = 0.01), ribs (r = —-0.36; p = 0.02) and pelvic bones (r = -0.45; p = 0.004), as well as an inverse
correlation with total body fat (r = —0.34; p = 0.03) and trunk fat mass (r = -0.35; p = 0.03). Direct correlations were
found between muscle strength measured by dynamometry and the following parameters: total absolute bone mineral
density (r = 0.49; p = 0.001), overall T-score (r = 0.41; p = 0.01), bone mineral density in the upper (r = 0.51; p = 0.001)
and lower extremities (r = 0.48; p = 0.002), ribs (r = 0.41; p = 0.01), bones of the trunk (r = 0.49; p = 0.001), pelvis
(r=0.59; p=0.0001) and spine (r = 0.39; p = 0.01), as well as with the total content of lean tissue (r = 0.52; p = 0.0007),
lean tissue mass in the trunk (r = 0.42; p = 0.009), in the lower (r = 0.5; p = 0.001) and upper limbs (r = 0.6; p = 0.00006).
No significant correlations were found between all body composition parameters analyzed by X-ray absorptiometry
and functional activity indices according to the Barthel index and IADL scale, severity of malnutrition and risk of falls
in the studied group of patients.

CONCLUSION. The study results indicate the possible use of the SARC-F questionnaire for diagnosing frailty and
sarcopenia, and bioimpedance analysis for studying body composition in geriatric patients. However, the most accurate
method for body composition analysis is dual-energy X-ray absorptiometry.

Keywords: sarcopenia; body composition; dual-energy X-ray absorptiometry; bioimpedance analysis.
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