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Summary

Contemporary sarcopenia diagnosis is shifting from the assessment of muscle mass
toward muscle strength; however, standardized cut-off values and validation in the
Russian population are still lacking.

Materials and methods

Included:

Databases: : . .
B - Systematic reviews,
PubMed/MEDLINE, : Search period: myeta-analyses, R I Zer

gcop?s.s o : 2006-2026 and cohort studies,
LO_EQE cholar, H consensus statements,
elLibrary.ru and clinical guidelines

Outcomes Synthesis of key findings
Screenin No universal screening tool exists; SARC-CalF offers the most balanced performance
9 but does not combine high sensitivity and specificity.
Handgrip dynamometry is a key diagnostic criterion; muscle strength cut-offs vary
h (ledbeiarsi ‘ across populations.

BIA is accessible but affected by hydration status; DXA is the reference method;
CT/MRI are accurate but limited by cost and availability.

“ Russian clinical practi Direct application of international cut-offs without population-specific adaptation may
ussian clinical practice lead to underdiagnosis or overdiagnosis.

Tkacheva O.N., Dudinskaya E.N., Kotovskaya Y.V., et al. Contemporary sarcopenia diagnosis: 15 minutes :
evolving definitions, screening, and instrumental assessment — a narrative review. Sechenov
Medical Journal. 2026; 17(2): 4-16. https://doi.org/10.47093/2218-7332.2026.17.2.4-16 to read :

BIA - bioelectrical impedance analysis; CT — computed tomography; DXA — dual-energy X-ray absorptiometry; MRI — magnetic resonance imaging;
SARC-CalF — SARC-F with calf circumference

Abstract

Sarcopenia currently affects 10-27% of people worldwide and 30-37% in the Russian Federation. Its social burden is
considerable: the condition is associated with fractures, disability, and increased mortality. Sarcopenia nonetheless
remains underdiagnosed. Diagnosis is hindered by the absence of universal criteria, standardized cutoff values, and
widely available screening tools, while applying non-adapted foreign reference values to the Russian population may
cause both under- and overdiagnosis.

Aim. To analyze the evolution of international and Russian approaches to sarcopenia diagnosis, assess the diagnostic
value and limitations of available screening and instrumental methods, and formulate proposals for optimizing
diagnostic strategies in clinical practice in the Russian Federation.

Materials and methods. A literature review on sarcopenia diagnosis was conducted using PubMed/MEDLINE,
Scopus, Google Scholar, and eLibrary.ru for 2006-2026. Systematic reviews, meta-analyses, randomized controlled
trials and cohort studies, consensus documents, and clinical guidelines were included.

Results. A shift was observed from the isolated assessment of muscle mass toward diagnostic models in
which muscle strength serves as the primary criterion and physical performance as an indicator of disease severity.
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Handgrip dynamometry cutoff values varied across populations. In particular, muscle strength in Russians older
than 65 years was at the lower limit of European reference values. No screening instrument demonstrated both high
sensitivity and high specificity. The most balanced instrument, SARC-CalF, has not been validated in the Russian
population. Instrumental methods are highly accurate; however, their use is limited by high cost, limited availability,
dependence on hydration status, and the lack of standardized protocols.

Conclusion. To improve the effectiveness of sarcopenia diagnosis in Russia, national reference values should be
developed, diagnostic protocols standardized, and screening instruments validated.
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CoBpeMeHHasa AuarHoCTUKa CapKoneHUu: 3BonoLuusa
onpepeneHni, CKOMHUHI U MHCTPYMEHTa/lbHas OLleHKa —
HappaTUBHbIX 0630p

O.H. TkaueBa, E.H. lyaunckas, }0.B. KoroBckas, A.B. Haymos, H.O. XoBacosa,
B.U. UcaeBa™, K.O. Yensirosa
OCII «Poccuitickuii zeponmonozuueckuli HayuHo-kaunuueckut uenmp», @I'AOY BO «Poccutickuti HayuoHa bHbll
uccnedosamenvckuti meduyunckuti ynusepcumem umenu H.U. IMupozoea» Munsdpasa Poccuu
(Tlupozoeckuii Yuusepcumem)
ya. 1-a Jleonosa, 0. 16, 2. Mocksa, 129226, Poccus

AHH 0T Ly

B HacTosLLee BpeMsi pacnpoCTpaHeHHOCTb Capkonexuu B mupe coctaenset 10-27%, B Poccwuiickoit Gefepaumnm —
30-37%. [laHHOe COCTOsIHME UMEET BONbLIOE COoLMaNnbHOe 3HaYeHre, acCouMnpyachb C nepenoMamu, yTpaToit Tpy-
A0CNOCOBHOCTM M YBENIMYEHNEM PUCKa CMePTU. HECMOTPS Ha 3TO, CapKOMNEHNs OCTAeTCA HeA0CTaTOYHO ANArHOCTH-
PYEMbIM COCTOSIHVEM. [InarHocTvka 3aTpyaHAETCA OTCYTCTBMEM YHUBEPCANbHbIX KPUTEPUEB, EANHBIX MNOPOTrOBbIX
3HAYEHW 1 LUMPOKOLAOCTYMHbIX MHCTPYMEHTOB CKPUHWUHIA, @ NMPUMEHEHWE K POCCUIACKOI Nonynauuy Heaaantmnpo-
BaHHbIX 3apy6eXHbIX HOPMATUBOB MOXET NMPUBECTU KaK K runo-, Tak 1 K runepanarHocTyrke.

Llenb. [1poaHannsnpoBaTb 9BOMOUMIO MEXIYHAPOLHbIX U POCCUIACKMX MOAXOLOB K AWArHOCTUKE CapKOMeHWH,
OLEHUTb ANArHOCTUYECKYHO LEHHOCTb W OrpaHUYeHnst JOCTYMHbIX CKPUHUHIOBbBIX U MHCTPYMEHTAlIbHbIX METOLO0B,
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COOPMYNMPOBATL NPESIOKEHUS MO ONTUMU3ALMU AMArHOCTUYECKMX CTPATErUIM B KNMHMYECKO npakTuke Poccuin-
CKoi Gefepaumn.

Marepuanbl n Mmetopbl. [poBeseH aHann3 nutepatypbl B 6asax PubMed/MEDLINE, Scopus, Google Scholar u eLi-
brary.ru 3a 2006-2026 rr. no BONPOCaM AWArHOCTVKM CapKoneHnW. Bkaroyanuchb cuctemarnyeckne 063opbl, MeTa-
aHasnmsbl, paHA0MU3UPOBaHHbIE KOHTPOMPYEMbIE U KOTOPTHbIE UCCNEeL0BaHNS, KOHCEHCYCHbIE JOKYMEHTbI U K-
HUYECKMe PEKOMEHJaLMMN.

Pesynbratbl. [1pociexeH nepexof 0T U307IMPOBAHHON OLEHKW MbILLEYHON MACChl K MOAENSIM, B KOTOPbIX MblLLEY-
Has cuna CRyXuT NepBrYHbIM KpUuTepueM, a hrnanyeckas paboTocnocobHOCTb — NMoKa3aTtenem TxecTy. MokasaHa
BapnabenbHOCTb MNOPOroBbIX 3HAYEHWIA KUCTEBOI ANHAMOMETPUM MEX Y NONyAsuMaMA. B 4aCTHOCTH, ¥ pOCCUsH
CTaplue 65 net cuna HaxoguTCa y HUKHEN rpaHuLbl eBPONERCKUX HOPM. H OfMH CKPUHUHIOBBIA MHCTPYMEHT He No-
Kasaf 0AHOBPEMEHHO BbICOKOM YyBCTBUTENBHOCTH W cneundnyHocTh. Hanbonee cbanaHCMpoBaHHbIA U3 HUX —
SARC-CalF - He BannanMpoBaH Ha poCCUMICKOM Nonynsaumumn. IHCTpyMeHTanbHble METOAbI UMEKOT BbICOKYH TOYHOCTD,
0flHaKO MX NPUMEHEHUE OrpaHUYeHO BbICOKOW CTOMMOCTbIO, [OCTYMHOCTHIO, 3aBMCUMOCTbIO OT TMapaTaluMoHHOro
cTaTyca ¥ OTCYTCTBMEM CTaHAAPTU3MPOBAHHbIX MPOTOKOJIOB.

3akntouenme. [1n5 noBbleHns aGOEKTUBHOCTY ANArHOCTVKM CapKoneHun B Poccun HeobxoauMa pa3paboTka Ha-
UMOHaNbHbIX pe(QEePeHTHbIX 3HAYEHWIA, CTaHAapPTU3aUMsa NPOTOKO0B U Banuaauus CKpUHUHIOBbLIX MHCTPYMEHTOB.

KnioueBble cnoBa: MbllleyHas Macca; MbillieyHas cuna; Guanyeckas pabotocnocobHOCTb, CTapyeckas acTeHus,
MOXWO BO3pacT

Py6pukn MeSH:

CAPKOMEHNA

0b30P

Ons uutuposanma: Tkayera O.H., [lyanHckas E.H., Kotosckas 10.B., Haymos A.B., XoBacosa H.0., Wcaea b.U.,
Yenbirosa K.O. CoBpemMeHHas AnarHoCTuka CapKoneHun: 3BOMOLUWS ONpefeNneHunid, CKPUHWUHT 1 UHCTPYMEHTab-
Has OLeHKa — HappaTWBHbIA 0630p. CeyeHOBCKMIA BeCTHUK. 2026; 17(2): 4-16. https://doi.org/10.47093/2218-
7332.2026.17.2.4-16
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CootBercTBMe mpuHOMNaM 3TUKKU. Ono6peHne STUYECKOrOo KOMUTETA U MOJTyyeHne MHPOPMUPOBAHHOTO COMIAcKs He TpeGOBaNCh,
MOCKOJIbKY CTaTbhsl MPENCTaB/IsIeT cO60Jl HappaTUBHbI 0630p paHee OMYOIMKOBAaHHbBIX MCCAENOBAaHMIA U He MPEAIoJiaraeT HermoCpes-
CTBEHHOT'O YUaCTHS JIFOLE MU SKUBOTHBIX.

KoudukT naTepecoB. Bce aBTOpBI AEKIAPUPYIOT OTCYTCTBME SIBHBIX Y MOTEHLIMATBHBIX KOHQIVKTOB MHTEPECOB, CBSI3AHHBIX C COLEP-
SKaQHMEM HACTOSIIEN CTaTbU.

dunancupoBanme. CtaTbsl MOATOTOB/IEHA B PAMKaX FOCYIAPCTBEHHOTO 3aganusi « MeTon IUarHoCTUKY CapKOMEHUM U MPeCapKOIIeHUN
Ha ocHoBe VM », perucrpanmonnbiii Homep 1025101700006-3.

Hcnonb3oBaHue MCKYCCTBEHHOr0 MHTE/UIEKTA. [Ipy MOArOTOBKe 0630pa MUCIOIb30BaJICS MHCTPYMEHT HA OCHOBE MCKYCCTBEHHOTO VH-
Tesutekra Consensus (akTyasibHasi Bepcysi Ha MOMEHT IpoBefeHust moucka — 2026) mJis npenBapuTeabHOro MOKMCKA M CUCTeMaTU3alumn
JIUTEPATyPHBIX MCTOYHMKOB 10 TeMe capKoneHnu. Bce MaTepuasbl, oyyeHHbIe ¢ momolibio VIV-nHcTpymMeHTa, GbUTY IPOBEPEHBI, KPU-
TUYECKU OLIEHEeHbI U OTPELaKTUPOBaHbI aBTOPaMu. VICKYCCTBEHHbBIN MHTEJUIEKT HE UCIIOIb30BAJICS /ISl HAMMCAHWSI TeKCTa, GOpMYInpo-
BaHMsI HAYYHbIX BBIBOLOB MJIM CO3AaHMS rpadyueckux MaTepuaaoB. ABTOPbI HECYT OTBETCTBEHHOCTD 32 COIEPIKaHNe PYKOMUCH.

IMocrynmna: 30.06.2026
IMpunsara: 10.09.2026
Hara meuatn: 24.09.2026

Abbreviations: CT - computed tomography

AMM - appendicular muscle mass DXA - dual-energy X-ray absorptiometry

ASMI - appendicular skeletal muscle mass index EWGSOP - European Working Group on Sarcopenia in
AUC - area under the ROC curve Older People

AWGS - Asian Working Group for Sarcopenia FNIH - Foundation for the National Institutes of Health
BIA - bioelectrical impedance analysis Sarcopenia Project

BMI - body mass index MRI - magnetic resonance imaging
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MSRA - Mini Sarcopenia Risk Assessment
MUAC - mid-upper arm circumference
SARC-CalF — SARC-F with calf circumference

BHYTPEHHWE BOJIESHU

SARC-F - strength, assistance in walking, rise from a
chair, climb stairs, falls
SPPB - Short Physical Performance Battery

HIGHLIGHTS

The evolution of sarcopenia diagnostic criteria reflects a shift from muscle mass assessment to an integrative model in which muscle

strength is the primary diagnostic criterion.

Among screening questionnaires, SARC-CalF shows the most balanced performance, yet its sensitivity does not exceed 53.3%.

Instrumental methods of muscle mass assessment are accurate but limited by cost, availability, and the absence of standardized protocols.

Transfer of European and Asian cutoff values to the Russian population without adaptation and validation may lead to systematic over- or

underdiagnosis.

National reference values, unified measurement protocols, and validation of screening tools in Russian samples are required.

The relevance of sarcopenia research is determined
by its direct impact on disability, hospitalizations,
and mortality. Sarcopenia increases the risk of falls,
fractures, and loss of independence in activities of daily
living and is also associated with cardiovascular and
respiratory diseases, as well as cognitive impairment
[1, 2]. According to the United Nations, the proportion
of people aged >65 years increased from 6% in 1990
to 9% in 2019 and is projected to reach 16% by 2050
The global prevalence of sarcopenia ranges from 10%
to 27% [3], whereas in the Russian Federation it ranges
from 30% to 37% [4, 5].

The aim of this review is to analyze the evolution
of international and Russian approaches to sarcopenia
diagnosis, assess the diagnostic value of available
screening and instrumental methods, identify their
limitations, and formulate proposals for optimizing
diagnostic strategies in real-world clinical practice in the
Russian Federation.

MATERIALS AND METHODS

For this narrative review, a literature search was
conducted in the electronic databases PubMed/
MEDLINE, Scopus, Google Scholar, and eLibrary.
ru for the period from January 2006 to June 2026. The
search strategy included combinations of the following
terms in Russian and English: “sarcopenia”, “diagnosis”,
“screening”, “muscle mass”, “muscle strength”,
“physical performance”, “bioimpedance analysis”,
“dual-energy X-ray absorptiometry”, “dynamometry”,
“older adults”, and “frailty.”

The inclusion criteria comprised systematic reviews,
meta-analyses, randomized controlled trials, large
observational cohort studies, consensus documents,
and clinical guidelines issued by the European Working
Group on Sarcopenia in Older People (EWGSOP and
EWGSOP2), Asian Working Group for Sarcopenia

(AWGS), Global Leadership Initiative in Sarcopenia
(GLIS), Foundation for the National Institutes of Health
Sarcopenia Project (FNIH), Sarcopenia Definition
and Outcomes Consortium (SDOC), and the Russian
Association of Gerontologists and Geriatricians
(RAGG), as well as publications addressing the
diagnosis, epidemiology, or pathogenesis of sarcopenia.
The exclusion criteria were clinical case reports, animal
studies, and publications not related to the diagnosis of
sarcopenia.

Data extraction was performed independently by five
authors, with disagreements resolved by consensus. For
each included source, the following information was
recorded: authors, year of publication, study design,
study population, methods used for sarcopenia diagnosis,
main findings, and limitations.

Evolution of sarcopenia diagnostic criteria: from

muscle mass to function

The first step toward standardizing sarcopenia
diagnosis was the EWGSOP consensus (2010), which
defined sarcopenia as a syndrome characterized by
progressive loss of skeletal muscle mass and strength
[6]- In 2014, the FNIH, based on data from large cohort
studies, proposed optimized cutoff values for muscle
strength and muscle mass [7].

In 2016, sarcopenia received a separate M62.84 code
in the International Classification of Diseases, Tenth
Revision, Clinical Modification, used in the United
States (ICD-10-CM); the code became effective on
October 1, 2016, formally recognizing sarcopenia as a
distinct disease entity rather than merely a syndrome [8].
This step not only emphasized the need for standardized
diagnosis and treatment but also promoted convergence
of diagnostic approaches at the global level. It should be
noted that this refers specifically to the national clinical
modification: in the core ICD-10 version of the World

! United Nations, Department of Economic and Social Affairs, Population Division. World Population Ageing 2019: Highlights. New York:
United Nations; 2020. (ST/ESA/SER.A/444). https://digitallibrary.un.org/record/3907988/files/WorldPopulationAgeing2019-Report.pdf (access

date: 26.07.2026).
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Health Organization, which is also used in the Russian
Federation, there is no separate category for sarcopenia,
while code M62.8 denotes “Other specified disorders of
muscle.”

In 2018, EWGSOP2 defined sarcopenia as a
progressive and generalized skeletal muscle disorder
[2]. In 2019, AWGS proposed ethnically adapted cutoff
values [9]. SDOC emphasized the need to distinguish
sarcopenia from cachexia and malnutrition [10], while
GLIS (2024) separated diagnostic parameters into
components and outcomes, including impaired physical
performance, falls, and disability [11]. In 2025, AWGS
published an updated consensus, extending the age range
to 50-64 years, simplifying the diagnostic algorithm,
and abandoning the category of “severe sarcopenia” in
favor of “probable sarcopenia” [12].

In 2026, the clinical guidelines of the Russian
Association of Gerontologists and Geriatricians
defined sarcopenia as a progressive, age-associated,
generalized, potentially reversible skeletal muscle
disease associated with a high risk of falls, fractures,
disability, and death?.

Challenges in sarcopenia diagnosis

Despite substantial progress in understanding the
pathogenetic mechanisms and clinical consequences of
sarcopenia, its diagnosis remains challenging. This is due
to the lack of universal diagnostic criteria, standardized
cutoff values, and widely available screening tools.

According to the EWGSOP2, AWGS, and FNIH
consensus recommendations, diagnosis follows a three-
step approach: identification of reduced muscle strength,
confirmation of low muscle mass, and, at the final stage,
assessment of physical performance.

However, differences in the cutoff values
used complicate interpretation of the results and
comparison of data across populations.

Another major challenge is the lack of universal
standards and readily accessible tools for diagnosing
sarcopenia. Accurate methods for assessing muscle
mass, including dual-energy X-ray absorptiometry
(DXA), computed tomography (CT), and magnetic
resonance imaging (MRI), are limited in routine use by
their cost and technical requirements. Screening tools
such as SARC-F (strength, assistance in walking, rise
from a chair, climb stairs, falls) have low sensitivity at
early stages.

Sarcopenia screening in primary care:

opportunities and limitations

No universal screening test combines high sensitivity,
specificity, and reproducibility [2, 13]. The SARC-F
questionnaire is the most widely used screening tool;

a score of >4 points indicates a risk of sarcopenia [14].
However, its low sensitivity (21-61%, with a specificity
of 86-91%) limits its use [15-20].

To improve diagnostic accuracy, several
modifications incorporating anthropometric parameters
have been developed. The most extensively studied
is SARC-CalF (SARC-F with calf circumference),
which includes measurement of calf circumference
(cutoff values <34 cm in men and <33 c¢m in women;
10 additional points, with a total cutoff of >11) [21].
According to E.J. Kim et al. [22], the sensitivity
of SARC-CalF is 53.3%, specificity is 87.3%, and
the area under the ROC curve (AUC) is 0.78. Other
modifications include SARC-F + MUAC (mid-upper
arm circumference), SARC-F + EBM (elderly body
mass) where age >75 years and body mass index (BMI)
<21 kg/m?, SARC-CalF + MUAC, and SARC-CalF +
MUAC adjusted for BMI. Adding MUAC increases
sensitivity while reducing specificity [23], whereas
SARC-F + EBM improves identification of older
patients with low body mass [24, 25]. These combined
versions require further validation [23, 26].

Among non-questionnaire-based methods, the Ishii
test, with cutoff values of >105 points for men and >120
points for women [27], showed the highest diagnostic
accuracy in the study by A.B. de Lima et al. [23]: in
men, sensitivity was 69.2%, specificity 97.1%, and AUC
0.831; in women, the corresponding values were 52.5%,
100%, and 0.762.

The MSRA (Mini Sarcopenia Risk Assessment)
questionnaire, available in MSRA-7 and MSRA-5
versions, assesses age, hospitalizations, physical
activity, nutritional status, and weight loss [28].
Cutoff values of <30 points for MSRA-7 and
<45 points for MSRA-5 are associated with an
increased risk of sarcopenia [28, 29]. MSRA has high
sensitivity (80%) but comparatively lower specificity
(50-60%); these diagnostic characteristics have been
confirmed in validation studies conducted in different
populations [28-31].

The choice of screening tool depends on the clinical
setting and available resources. Amongst the Russian
population, validation data for the tools discussed above
remain limited: SARC-F has been studied mainly in
selected disease-specific groups and showed a low
diagnostic value [19], whereas data on SARC-CalF,
the Ishii test, and MSRA are lacking. Moreover, the
diagnostic accuracy of screening tools varies substantially
across studies and populations [32], underscoring the
need for their separate validation before widespread use
in Russian clinical practice.

Table 1 presents a comparative overview of the main
screening tools used to identify sarcopenia.

2 Ministry of Health of the Russian Federation. Clinical Guidelines. Sarcopenia in Older and Very Old Patients (approved by the Ministry of
Health of the Russian Federation, 2026). https://cr.minzdrav.gov.ru/preview-cr/1053_1/ (access date: 26.07.2026).
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Table 1. Comparative characteristics of screening instruments for the detection of sarcopenia

Test Components Risk cutoff Advantages Limitations
5 questions: muscle strength, . . - a0,
SARC-F [14] walking, rising from a char, +4 points Simple, rapid, and does not Low sensitivity (21-61%);

climbing stairs, falls require equipment

=V [POTiTE EIE Higher diagnostic accuracy than

depends on cognitive status

Sensitivity ~53%; affected by
edema and obesity

SARC-CalF [21, 22] SARC-F + CC <34 cm in men, SARC-F
<33 cm in women
SARC-F + ‘ .Increases.sensmvny by
SARC-F + MUAC 212 points incorporating upper-arm
MUAC [23]
anthropometry

g SARC-F + age 275 years + . Better identification of patients
SARC + EBM [24] BMI <21 kg/m? ST with low body mass
SARC-CalF + . Balance between sensitivity and
MUAC [23] SARC-F + CC + MUAC 212 points specificity
BMI-adjusted SARC- SARC-F + CC + MUAC Not standardized Potential applicability in patients
CalF + MUAC [23] adjusted for BMI with excess body weight

2105 points in

Ishii test [27] Age + handgrip strength + CC men; 120 points
in women
Age, hospitalizations,
MSRA 7/ . o " .
MSRA 5 [28] physical activity, nutrition, <30 / <45 points

weight loss

Reduced specificity; possible
false-positive results

Depends on accurate
assessment of BMI and age
Moderate accuracy; limited

external validation

Requires further validation

Requires a dynamometer and
calculator; population-specific
cutoffs need clarification
Low specificity (50-60%);
depends on the accuracy of
patient responses

High diagnostic accuracy

High sensitivity (~80%); takes
nutritional and social factors
into account

Note: BMI - body mass index; CC - calf circumference; EBM - elderly body mass; MSRA - Mini Sarcopenia Risk Assessment; MUAC — mid-
upper arm circumference; SARC-CalF — SARC-F with calf circumference; SARC-F - strength, assistance in walking, rise from a chair, climb

stairs, falls.

Assessment of muscle strength: dynamometry

as a key criterion

Handgrip dynamometry is a simple, inexpensive,
and non-invasive method for assessing muscle strength
and is widely used in geriatrics, rehabilitation, and
epidemiological research. Low muscle strength is
associated with an increased risk of functional limitations,
hospitalization, cardiovascular events, and mortality [33,
34], which supports its inclusion in diagnostic algorithms
for sarcopenia and frailty.

EWGSOP2 and AWGS 2025 identified low muscle
strength as a central diagnostic parameter alongside
muscle mass, withreduced strength regarded as akey early
sign [2, 12]. However, the use of handgrip dynamometry
is limited by variability in cutoff values, anthropometric
differences, heterogeneity of measurement protocols,
and differences between dynamometers [2, 35].

Historically, dynamometry has been developing
since the nineteenth century, while the hydraulic
Jamar dynamometer became a reference instrument in
the 1950s [36, 37]. Analysis of the literature showed
that even at that time measurement results were
influenced by hand position, elbow flexion angle,
number of attempts, and type of device [35, 37].
The standardized protocol of the American Society
of Hand Therapists recommends measurements in a
seated position, with the shoulders adducted and the
elbows flexed at 90° [38]. V. Mathiowetz et al. [39]
established early normative values and confirmed an
age-related pattern, with peak strength around the age

of 30 years followed by a gradual decline. L.P. Fried
et al. (2001) [40] included weakness in the frailty
phenotype, considering handgrip strength a marker of
vulnerability.

EWGSOP 2010 incorporated handgrip
dynamometry into the diagnosis of sarcopenia, whereas
EWGSOP2 substantially increased its diagnostic
importance by defining low muscle strength as the
primary criterion: values <27 kg in men and <16 kg
in women indicate probable sarcopenia [2, 6]. AWGS
2019 proposed cutoff values of <28 kg for men and <18
kg for women in Asian populations [9]. AWGS 2025
requires concurrent reductions in muscle strength and
muscle mass for the diagnosis of sarcopenia; the cutoff
values are <28 and <18 kg for individuals aged > 65
years and < 34 and < 20 kg for those aged 50-64 years,
respectively [12].

There is no universal cutoff value for muscle
strength. EWGSOP2 relies on the study by R.M. Dodds
et al. (60,803 observations; a T-score approach using a
value 2.5 standard deviations below peak strength) [41].
However, muscle strength depends on height, body
mass, ethnicity, physical activity, and the measurement
protocol. Historically, higher cutoff values have been
used, including approximately 30 kg in men and 20 kg
in women [42], as well as 37 kg in men and 21 kg in
women for identifying the risk of mobility limitation
[43], which highlights the dependence of cutoff values
on the selected clinical outcome and population
characteristics.
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International differences are evident: in the PURE
study (125,462 participants), handgrip strength was
higher in Europe and North America and lower in
South Asia and Africa [44]. A 2024 systematic review
including 2.4 million adults from 69 countries showed
that peak handgrip strength values were 49.7 kg in men
and 29.7 kg in women aged 30-39 years, followed by
a subsequent decline [45]. Comparison of Russian and
Norwegian populations aged 40-69 vyears revealed
persistent between-country differences in strength that
could not be explained by protocol differences [46].
Russian data showed that muscle strength in individuals
older than 65 years was at the lower end of European
reference ranges; subsequently, Russian cutoff values
of 24 kg for men and 17 kg for women were proposed,
although the sample was limited to individuals up to 74
years of age [47, 48]. At the same time, the 2026 clinical
guidelines for Russian practice adopted the EWGSOP2
cutoff values, making their validation in representative
Russian cohorts a priority.

BMI-adjusted cutoff values are not intended for the
diagnosis of sarcopenia [40]. A 2007 study found that
muscle strength in Taiwanese individuals was 25-27%
lower than the “consolidated norms,” which led to the
development of regional reference values [49].

Methodological challenges include variability in
measurement protocols, including patient position,
number of attempts, and choice of hand [35], as well as
differences between dynamometers.

Thus, muscle strength is not an independent
diagnostic criterion for sarcopenia. Cutoff values depend
on the population, age, sex, and the clinical outcome
being assessed. Dynamometry requires standardization
of the device, measurement protocol, and cutoff values.
Otherwise, methodological variability may compromise
the reproducibility of results.

Assessment of muscle mass: instrumental

methods and their limitations

Bioelectrical impedance analysis (BIA) is an
accessible method for assessing body composition based
on the electrical resistance of tissues, allowing estimation
of muscle mass, fat mass, and body water content.
The main parameter used for diagnosing sarcopenia is
the appendicular skeletal muscle mass index (ASMI;
appendicular muscle mass / height?). According to
AWGS 2019, the BIA cutoff values for ASMI are <7.0
kg/m?in men and <5.7 kg/m? in women [9].

However, not all devices are capable of separately
estimating muscle mass in the arms and legs, which
limits calculation of ASMI. In such cases, alternative
indices are used, including the skeletal muscle index
(total muscle mass /height?) or lean mass index, although
their cutoff values are less standardized and require
population-specific validation.

BIA also provides the phase angle as a marker of soft-
tissue quality, reflecting metabolic characteristics and
hydration status. Higher values are assumed to indicate
greater cell membrane integrity [50, 51]. Results may be
distorted in the presence of metal or silicone implants,
cardiac pacemakers, and the use of certain medications.
No universally accepted phase-angle cutoff values for
sarcopenia diagnosis have been established, highlighting
the need for further research.

DXA in whole-body mode is a key method for
assessing muscle mass and is based on differential
X-ray absorption by soft tissues. Particular importance
is placed on the assessment of appendicular muscle mass
(AMM,; the sum of muscle mass in the limbs) and ASMI.
EWGSOP2 defines low muscle mass as an ASMI <7.0
kg/m? in men and <5.5 kg/m? in women, corresponding
to AMM values of <20 kg and <15 kg, respectively [2].

In obese patients, alternative indices are used,
including AMM/BMI (<0.789 in men and <0.512 in
women according to FNIH) or AMM/body weight, which
correlate more closely with physical performance [7].
AWGS 2025 proposes age-specific ASMI cutoff values:
<7.2 kg/m? in men and <5.5 kg/m? in women aged 50-64
years, and <7.0 kg/m? and <5.4 kg/m?, respectively, in
individuals aged >65 years [12].

A meta-analysis in professional athletes showed that
BIA systematically overestimates lean mass compared
with DXA, by an average of 2.78 kg. However, these
findings cannot be directly extrapolated to the general
population because of differences in body composition
[52]. In addition, DXA cannot distinguish skeletal
muscle tissue from other components of lean mass, such
as fluid, glycogen, and connective tissue, which may
lead to overestimation of muscle mass in the presence of
edema. The method is also subject to projection-related
errors, including tissue overlap, positioning artifacts,
and the presence of implants. DXA provides primarily
quantitative assessment and does not directly characterize
muscle quality, architecture, or fatty infiltration, which
limits its prognostic value.

Table 2 summarizes the key parameters of BIA,
DXA, and imaging-based methods.

Specific considerations in defining reference

values for muscle mass

One of the fundamental studies that established
reference values for muscle mass in European populations
was the Rosetta Study, a body composition research
project. Its findings were used by R.N. Baumgartner
et al. (1998) [53], who developed and validated an
anthropometric equation for predicting AMM, using
DXA as the reference method. The equation demonstrated
high accuracy (R? = 0.91; standard error of the estimate =
1.58 kg), allowing its use in epidemiological studies
when instrumental methods were unavailable. An
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Table 2. Comparative characteristics of instrumental methods for muscle mass assessment

Method Main parameters and cutoff values Advantages

Limitations Recommendations for use

ASMI: <7.0 kg/m?in men,
<5.7 kg/m? in women (AWGS 2019)

BIA [9]; phase angle: <4.05° in men, absencea%fdl?gxlggsrtadlatlon,
<3.55° in women [51]
ASMI: <7.0 kg/m? in men, “Gold standard” for
DXA <5.5 kg/m? in women (EWGSOP2) quantitative assessment
[2]; AMM/BMI: <0.789 in men, of body composition; high
<0.512 in women (FNIH) [7] reproducibility
Direct visualization;
SMI at L3: <52.4 cm?/m? in men, :esgﬁzf]';‘le;zg;‘:gf:a
CT/MRI  <38.5 cm?/m?in women (CT) [57];

analogous protocols for MRI [58]

Accessibility, portability,

and fatty infiltration
(myosteatosis); absence of
projection-related distortions

For screening and initial
assessment of muscle
mass when DXA is
unavailable; hydration
status must be taken into
account
Preferred method for
diagnostic confirmation
when available; reference
method for quantitative
assessment

Dependent on hydration
status, unable to assess
muscle quality, and limited
accuracy in obesity

Projection-related distortions,
inability to assess muscle
quality, ionizing radiation,

high cost, and limited
availability

High cost, limited availability,
radiation exposure with CT,

long examination time, labor-

intensive segmentation, and
lack of standardized cutoff
values

For in-depth assessment,
including muscle quality
and myosteatosis, as well
as for research purposes

Note: AMM - appendicular muscle mass; ASMI - appendicular skeletal muscle mass index; AWGS - Asian Working Group for Sarcopenia; BIA -
bioelectrical impedance analysis; BMI - body mass index; CT — computed tomography; DXA - dual-energy X-ray absorptiometry; ENGSOP2 -
European Working Group on Sarcopenia in Older People 2; FNIH - Foundation for the National Institutes of Health Sarcopenia Project; L3 - third
lumbar vertebra; MRI - magnetic resonance imaging; SMI — skeletal muscle index.

operational definition of sarcopenia was proposed based
on the AMM/height? index, with sarcopenia defined as a
value more than 2 standard deviations below the mean
of a young reference population. The cutoff values were
7.26 kg/m? for men and 5.45 kg/m? for women [53].
This approach subsequently formed the basis for later
consensus definitions, including EWGSOP and FNIH.
The Health ABC Study confirmed the applicability of
these reference values and contributed to the development
of the EWGSOP 2010 criteria [54].

Asian studies that subsequently informed the AWGS
2014 consensus demonstrated poor agreement with the
Baumgartner equation for identifying low muscle mass
[55]. The limitations of height-adjusted muscle mass
assessment were particularly evident in women, as
the index did not adequately reflect age-related loss of
muscle mass because of the substantial decline in height
with age. A 2011 study in a Chinese population reported
similar findings: the AMM/height? cutoff values for
Chinese adults (5.85 kg/m? for men and 4.23 kg/m? for
women) were substantially lower than those reported for
the US population (7.26 and 5.45 kg/m?, respectively),
while the cutoff value for women was even lower than
that reported in Hong Kong (4.82 kg/m?) [56]. These
findings called into question the universality of this
approach and highlighted the need for ethnicity-specific
criteria in Asian populations.

Computed tomography and magnetic resonance

imaging

CT and MRI are among the most reliable methods
for assessing muscle mass because they provide
three-dimensional measurements and avoid the

projection-related distortions inherent to DXA. CT
allows assessment of muscle density in Hounsfield units
and segmentation of muscle tissue on axial images,
distinguishing it from adipose and connective tissue and
enabling calculation of the skeletal muscle index. The
conventional approach involves measuring the cross-
sectional muscle area at the level of the third lumbar
vertebra and normalizing it to the patient’s height, which
correlates with total body muscle mass [57, 58]. The
routine use of CT and MRI for screening is limited by
high cost, radiation exposure with CT, and the labor-
intensive nature of manual image segmentation.

Assessment of physical performance: functional

tests as indicators of sarcopenia severity

In current diagnostic algorithms, physical
performance tests are used to stratify disease severity
rather than to replace muscle mass assessment.
According to EWGSOP2, severe sarcopenia is
diagnosed when reduced muscle strength, low muscle
mass, and impaired physical performance are present
simultaneously. The most commonly used tests are
the Timed Up and Go test, the 4-m gait speed test,
and the Short Physical Performance Battery (SPPB),
which assess mobility, balance, endurance, and lower-
extremity function [2, 59].

A Timed Up and Go result of >20 s indicates poor
physical performance and, when accompanied by
reduced muscle strength and muscle mass, severe
sarcopenia [2, 60]. Diagnostic accuracy varies across
populations: in hospitalized older patients, a cutoff
of >10.85 s showed a sensitivity of 67.0%, specificity
of 88.7%, and AUC of 0.80 [61, 62]; in older women,
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the AUC was 0.703, while a cutoff of 9.8 s yielded a
sensitivity of 89.8% and specificity of 41.7% [63]. The
advantages of the test include rapid administration and
integrated assessment, whereas its limitations include
the influence of neurological, vestibular, and cognitive
impairment and the absence of a universally accepted
cutoff [64].

The 4-m gait speed test, with a cutoff of <0.8 m/s,
indicates impaired physical performance [2, 65].
According to a meta-analysis, each 0.1 m/s decrease in
gait speed is associated with a 12% increase in mortality
risk [66]. However, the test has limited diagnostic value
for sarcopenia [64]. A five-repetition chair stand time >15
s is interpreted as reduced lower-extremity strength and
may be used as an alternative to handgrip dynamometry
[2, 59]. In the study by L.A. da Costa Teixeira et al. [63],
the test demonstrated moderate diagnostic accuracy
(AUC <0.7). Its limitations include the influence of joint
pain, chair height, and performance technique.

The SPPB includes three components: balance tests,
4-m gait speed, and the five-repetition chair stand test;
each component is scored from 0 to 4 points, with a total
score ranging from 0 to 12 [67]. A score of <8 points
indicates poor physical performance and can be used
to confirm severe sarcopenia. In the study by S. Phu et
al. [68], the SPPB demonstrated moderate diagnostic
performance (AUC 0.644-0.770); a cutoff of <8 points
showed high sensitivity (82-100%) but low specificity
(36-41%). The limitations of the SPPB include the
relatively longer administration time and moderate
specificity.

Directions for future research in the Russian

Federation

To advance toward personalized, evidence-
based diagnosis of sarcopenia in Russia, a number of
coordinated scientific and organizational measures are
required:

1. Establishment of multicenter population-based
cohorts to determine reference values for muscle
strength and muscle mass, taking into account sex, age,
ethnicity, region of residence, level of physical activity,
and comorbidities. Studies should include not only older
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adults (265 years) but also middle-aged individuals
(50-64 years), in line with the current emphasis on early
detection and prevention.

2. Development and validation of Russian screening
tools or adaptation of existing instruments, with
determination of optimal cutoff values for the Russian
population. Particular interest lies in creating simple
questionnaire-based tools that do not require specialized
equipment and account for Russian sociocultural
characteristics.

3. Standardization of dynamometry protocols at
the national level, including mandatory specification of
the device type, patient position, number of attempts,
and method used to calculate the final result, as well as
cross-calibration studies between different dynamometer
models to ensure comparability of results.

4. Evaluation of the comparative performance of BIA
and DXA in the Russian population and development of
algorithms to correct systematic BIA measurement error
for use in healthcare settings where DXA is unavailable.

5. Investigation of the prognostic value of diagnostic
criteria in relation to clinically significant outcomes,
including falls, fractures, hospitalizations, loss of
independence, and mortality, in Russian cohorts in order
to identify clinically meaningful cutoff values.

CONCLUSION

Sarcopenia represents a major global challenge for
healthcare systems in the context of population ageing.
However, its effective detection and management require
population-specific epidemiological and clinical data.
Direct application of international criteria to Russian
clinical practice without appropriate adaptation and
validation may reduce diagnostic accuracy and increase
the risk of unnecessary healthcare expenditures.

An integrated diagnostic algorithm is needed that
combines accessible screening tools, standardized
dynamometry, and stepwise instrumental confirmation.
Integration of international experience with national
research will facilitate the development of a sarcopenia
diagnostic system consistent with the principles of
evidence-based medicine and the needs of the Russian
healthcare system.

BKJIAL, ABTOPOB

O.H. TkaueBa: pa3paboTKa KOHLEMIINHA, PeLaKTUPOBaHIEe TEKCTa,
yrBepskaenne GunambHou Bepcuu. E.H. [lyauHckas: paspaboTka
KOHIIENIY U OU3aliHa, aHaIu3 Y VHTePIPeTaLys] JTUTePaTyPHbIX
IAHHBIX, HaMMcaHue 1 pefaktuposanne Tekcta. FO.B. KotoBckasi,
A.B. Haymos, H.O. XoBacoBa: c60p, aHa/I13 M MHTEPIIPEeTaLus
JIUTEPaTyPHBIX IaHHbIX, moaroropka Tekcra. K.O. Uemnbirosa,
B.A. WcaeBa: c6op M aHaImM3 JIMTEPATypPHBbIX MAHHBIX.
Bce aBTOpBI yTBEPAMIM OKOHYATETBHYIO BEPCUIO CTAThU.
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