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A B S T R A C T   

Introduction: Sarcopenia prevalence varies according to differences in diagnostic criteria used. In order to 
overcome this issue, the European Working Group on Sarcopenia in Older People-2 (EWGSOP2) published a 
consensus to increase harmonization for sarcopenia diagnosis. This study aimed to determine the prevalence and 
risk factors across the different sarcopenia diagnosis criteria recommended by EWGSOP2 and to analyze its 
agreement. 
Methods: A total of 699 community-dwelling older adults (median-age: 72, 60% female) were recruited in this 
cross-sectional study. Sarcopenia prevalence was obtained by different combinations of muscle strength 
(handgrip strength or 5-times sit-to-stand) and muscle quantity (appendicular skeletal mass or skeletal muscle 
index) as recommended by the EWGSOP2. Cohen’s Kappa coefficient was calculated to analyze agreement 
among the four sarcopenia diagnostic criteria and logistic regressions were performed to identify risks associated 
to health-related outcomes for each diagnostic criterion. 
Results: Sarcopenia prevalence varied from 2.1% to 11.6%, depending on the diagnostic criteria used. Weak-to- 
moderate agreements (κ-range: 0.13–0.66) were observed among the four sarcopenia diagnosis criteria. There 
was scarce overlap in sarcopenic people when different diagnostic criteria were used leading to up to 10.4% of 
underdiagnosis. Sarcopenia defined by 5-times sit-to-stand was more associated with health-related outcomes 
compared to handgrip strength. 
Conclusions: Sarcopenia prevalence rates vary considerably depending on the diagnostic criteria used. These 
criteria should not be used in an interchangeable way due to their weak agreement. Sarcopenia diagnosis criteria 
defined by 5-times sit-to-stand could be more suitable in Spanish community-dwelling older adults due their 
associations with health-related outcomes.   

1. Introduction 

Sarcopenia is formally recognized as a disease of the musculoskeletal 
system and connective tissue (ICD code: M62.84) characterized by a 
progressive and generalized loss of muscle mass, strength, and physical 
function associated with aging process (Cruz-Jentoft et al., 2019). This 
disease is related with a wide spectrum of health-related adverse out-
comes like falls, fractures, physical disability, and mortality (Cruz-Jen-
toft et al., 2019). Despite the importance of this disease, a single 
diagnostic criterion has not yet been established. Actually, sarcopenia 

prevalence in Europe varies between 1% and 33% according to differ-
ences in diagnostic criteria and cut-off points used (Petermann-Rocha 
et al., 2022). In order to provide a systematic and consistent identifi-
cation of people with sarcopenia or its risk, the European Working 
Group on Sarcopenia in Older People 2 (EWGSOP2) published a 
consensus to facilitate early detection and better treatment of sarcopenia 
in clinical practice. Concretely, probable sarcopenia is defined as low 
levels of muscle strength and is confirmed when both low strength and 
low muscle quantity are present. Finally, physical performance is 
measured as an indicator of severity (Cruz-Jentoft et al., 2019). 
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The European consensus (EWGSOP2) provides a list of validated 
tools, including cut-off values, for the measurement of muscle strength 
and muscle quantity to increase harmonization for sarcopenia diagnosis 
in clinical practice and research studies. Muscle strength can be assessed 
through handgrip strength or 5-times sit-to-stand test (5STS) and muscle 
quantity can be measured as appendicular skeletal mass either absolute 
(ASM) or adjusted for height also named skeletal muscle index (SMI). 
However, although different options for muscle strength assessment 
could facilitate sarcopenia diagnosis in clinical practice in those cases 
where a handgrip dynamometer is not available, the use of a specific 
parameter instead of another could greatly affect the prevalence of the 
disease and some people could be underdiagnosed (Johansson et al., 
2020). A recent study showed that when muscle strength was assessed 
by 5STS test, sarcopenia was twice as prevalent than when muscle 
strength was determined by handgrip strength in community-dwelling 
older adults (Johansson et al., 2020). Moreover, only 10% of partici-
pants manifested sarcopenia when both diagnostic criteria overlapped, 
showing a very weak agreement (κ = 0.18) between muscle strength 
assessment parameters. Therefore, there is a need to analyze the impact 
of sarcopenia prevalence and health-related risk factors according to the 
recommendations provided by the EWGSOP2 guidelines, as well as the 
agreement between sarcopenia diagnosis criteria in Spanish 
community-dwelling older adults. 

The aim of this study was to determine the prevalence of sarcopenia 
with the different parameters recommended by the EWGSOP2 for both 
muscle strength and muscle quantity, to analyze the agreement among 
sarcopenia diagnosis criteria, as well as to analyze the association for 
each diagnostic criterion with socioeconomic status, education level, 
smoking habit, polypharmacy, self-perceived health and health-related 
adverse outcomes, such as comorbidities, depression, falls and hospi-
talization in Spanish community-dwelling older adults. 

2. Methods 

2.1. Design and protocol registration 

This cross-sectional study was designed according to the Strength-
ening the Reporting of Observational Studies in Epidemiology (STROBE) 
statement (von Elm et al., 2008) and registered on ClinicalTrial.gov 
(NCT05148351). The study was approved by the Ethical Committee of 
the Catholic University of Murcia (CE022108) and was in accordance 
with the principles of the Declaration of Helsinki. 

2.2. Participants recruitment and setting 

This study is a secondary analysis from a previous published protocol 
carried out from February to October 2022 (Montemurro et al., 2022). 
Community-dwelling adults aged 60 or more were recruited from 
elderly social centers of the Region of Murcia. Participants were con-
tacted either via telephone or face-to-face and were instructed about the 
study development. After being provided with the detailed information 
about the assessment procedure and its related risk, their written 
informed consent was obtained. Participants were informed that they 
could withdraw at any time from the study. 

Participants who reported severe cardiovascular problems (such as 
heart valve disease, uncontrolled heart rhythm problems, automatic 
defibrillator, and pacemakers), moderate dependency (less than 90 in 
Barthel score), likelihood of dementia or cognitive impairment (less than 
3 points in the Mini-Cog test), inability of standing without assistance or 
any health condition that affects the performance of the functional tests 
such as stroke sequelae, neuropathy, low back pain or osteoarthritis 
were excluded. 

2.3. Data collection 

Participants were systematically asked about sex, age, presence of 

depressive symptoms (Geriatric Depression Scale 5-items; cut-off point: 
≥2), socioeconomic status (low income cut-off point: net salary <10,000 
€/year), education level (low education level cut-off point: primary or 
less), presence of comorbidity (two or more chronic conditions), poly-
pharmacy (five or more drugs/day), self-perceived health (low self- 
perceived health cut-off point: very bad, bad or fair), presence of two 
or more falls in the last year, hospitalizations in the last year, current 
smoking habit, and physical activity levels with the Spanish Short 
Version Minnesota leisure time Physical Activity Questionnaire (Ruiz--
Comellas et al., 2012). Further information of the registered socioeco-
nomic and health-related outcomes can be found in the study protocol 
(Montemurro et al., 2022). 

2.4. Sarcopenia assessment 

Prevalence of sarcopenia was determined according to the recom-
mendations proposed by the EWGSOP2 (Cruz-Jentoft et al., 2019). 
Muscle strength was measured by using either handgrip strength or 5STS 
test. Handgrip strength test was carried out using a handgrip digital 
dynamometer (Takei 5401, Takei Scientific Instruments Co., Ltd., 
Tokyo, Japan). Participants were instructed to maximally squeeze the 
device two times with each hand alternatively for a total of four trials 
while sitting on a chair with their elbow flexed at 90◦, wrist on a neutral 
position and thumb facing upwards. Maximal score was registered to 
determine low levels of muscle strength (cut-off points in men <27 kg 
and women <16 kg). For the 5STS test, participants were instructed to 
fully rise from a chair five times as fast as possible with arms crossed on 
their chest. Time taken to sit down on the chair at the fifth repetition was 
recorded with a stopwatch. A time longer than 15 s was used as cut-off 
point for low levels of muscle strength. 

For sarcopenia diagnosis confirmation, muscle quantity was assessed 
as absolute ASM (kg) or adjusted for squared height, also named SMI 
(kg/m2), through bioelectrical impedance analysis (BIA) (TANITA MC- 
580, Tanita Corp., Tokyo, Japan). Following the EWGSOP2 recom-
mendations, resistance index and reactance values from BIA were 
introduced in the Sergi’s validated equation (Sergi et al., 2015) to 
calculate ASM and SMI. Cut-off points for low ASM were <20 kg for men 
and <15 kg for women, while cut-off points for low SMI were <7 kg/m2 

for men and <5.5 kg/m2 for women. Therefore, following these rec-
ommendations a total of four diagnostic criteria can be obtained 
(Table 1). 

2.5. Statistical analysis 

A database was created in Microsoft Excel© (Microsoft Corp., Red-
mond, WA, USA) and the software IBM SPSS Statistics 26.0 (SPSS Inc., 
Chicago, Ill, USA) was used for data analysis. Continuous variables were 
reported as median and interquartile range due to non-normal distri-
bution, while frequencies and percentages were used for categorical 
data. 

Prevalence of sarcopenia was calculated using four different com-
binations of sarcopenia determinants according to the EWGSOP2 

Table 1 
Sarcopenia definitions according to the EWGSOP2.  

Sarcopenia diagnostic 
criteria 

Low muscle 
strength 

Low muscle quantity 

SarcopeniaHG+ASM Handgrip Strength Appendicular Skeletal 
Mass 

SarcopeniaHG+SMI Handgrip Strength Skeletal Muscle Index 
Sarcopenia5STS+ASM 5-times Sit-to-Stand Appendicular Skeletal 

Mass 
Sarcopenia5STS+SMI 5-times Sit-to-Stand Skeletal Muscle Index 

Cut-off points: Handgrip (men <27 kg; women <16 kg); Appendicular Skeletal 
Mass (men <20 kg; women <15 kg); Skeletal Muscle Index (men <7 kg/m2; 
women <5.5 kg/m2); 5-times Sit-to-Stand (>15 s for men and women). 
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guidelines (see Table 1). Cohen’s Kappa coefficient (κ) was used for 
agreement analysis among sarcopenia definitions and 95% confidence 
intervals (CI) were reported. Values lower than 0.4 were considered as 
weak, 0.4 and 0.79 as moderate, and higher than 0.8 as strong. Unad-
justed and adjusted logistic regression analyses for age, sex, and body 
mass index were carried to identify associations between each sarco-
penia diagnostic criterion with the risk of develop health-related adverse 
outcomes. Therefore, each sarcopenia diagnostic criterion was used as 
the dependent variable and socioeconomic status, education level, 
comorbidities, smoking habit, self-perceived health, depression, poly-
pharmacy, falls, and hospitalization were used as independent variables. 
Odds ratios (ORs) with 95% CI were calculated and statistical signifi-
cance was fixed at p <0.05. An observed OR value less than 1 indicates 
that the odds of exposure among sarcopenic participants are lower than 
the odds of exposure among apparently healthy participants, whereas an 
observed OR value greater than 1 indicates that the odds of exposure 
among sarcopenic participants are greater compared the odds of expo-
sure among apparently healthy participants which could be interpreted 
with caution as a risk factor of the disease. The Haldane-Anscombe 
correction was used to avoid infinity values in the calculation of the ORs. 

3. Results 

3.1. Participant characteristics 

A total of 775 older adults from elderly social centers of the Region of 
Murcia were screened for eligibility. Seventy-six participants reported at 
least one of the exclusion criteria (n = 59 Mini-Cog test positive; n = 17 
implanted electronic devices), therefore a total of 699 community- 
dwelling older adults (418 women and 281 men) with age ranges be-
tween 60 and 92 years were finally included in the analysis. Detailed 
information is available in Table 2. 

3.2. Sarcopenia prevalence according to EWGSOP2 definitions 

Prevalence of sarcopenia ranged from 2.1% to 11.6% depending on 
the diagnostic criteria used. Concretely, sarcopenia prevalence was 
highest when both 5STS and ASM values were combined (Sarcope-
nia5STS+ASM). In contrast, the lowest prevalence of sarcopenia was found 
when both handgrip and SMI were considered (SarcopeniaHG+SMI). In 
fact, a prevalence gradient in sarcopenia diagnosis was found showing 
greater prevalence when low muscle strength was defined as 5STS rather 
than handgrip strength test as well as when low muscle quantity was 
defined as ASM rather than SMI (Table 2). 

Low muscle strength determined by 5STS was present 119 partici-
pants (17.1%) whereas low handgrip strength was present in 43 par-
ticipants (6.2%). Low muscle quantity determined by ASM was present 
387 participants (55.4%) whereas low SMI was detected in 206 partic-
ipants (29.5%). 

3.3. Agreement among sarcopenia definitions 

The overall results showed weak to moderate agreements among 
EWGSOP2 sarcopenia definitions. As expected, the highest agreements 
were found when low muscle strength diagnostic criteria concurred and 
low muscle quantity was exchanged, Sarcopenia5STS+ASM vs. Sarcope-
nia5STS+SMI (κ= 0.66; 95% CI: 0.56 to 0.76) and SarcopeniaHG+ASM vs. 
SarcopeniaHG+SMI (κ= 0.63; 95% CI: 0.46 to 0.80). However, when low 
muscle quantity concurred as diagnostic criteria and low muscle 
strength was exchanged the results shown weak agreements between 
sarcopenia definitions, Sarcopenia5STS+ASM vs. SarcopeniaHG+ASM (κ=
0.21; 95% CI: 0.11 to 0.32) and Sarcopenia5STS+SMI vs. SarcopeniaHG+SMI 
(κ= 0.25; 95% CI: 0.10 to 0.40). Finally, the lowest agreements were 
found when neither low muscle strength and low muscle quantity 
concurred as diagnostic criteria, Sarcopenia5STS+SMI vs. Sarcope-
niaHG+ASM (κ= 0.17; 95% CI: 0.04 to 0.29) and Sarcopenia5STS+ASM vs. 

SarcopeniaHG+SMI (κ= 0.13; 95% CI: 0.04 to 0.23). 
Additionally, overlapped participants between diagnostic criteria 

were analyzed looking for those who could be potentially under-
diagnosed, i.e., when a sarcopenic participant was categorized as 
apparently healthy using another criterion proposed by the EWGSOP2 
guideline. In the worst scenario, a total of 73 participants (10.4%) were 
underdiagnosed using our lowest prevalence criterion (Sarcope-
niaHG+SMI) compared to the highest prevalence criterion (Sarcope-
nia5STS+ASM) as could be expected due to weak agreement. However, 
despite of moderate level of agreement between Sarcopenia5STS+ASM and 
Sarcopenia5STS+SMI, a total of 38 participants (5.4%) were under-
diagnosed when SMI was used as muscle quantity instead of ASM, 
likewise 66 participants (9.4%) were underdiagnosed when ASM 
concurred as criteria and 5STS was exchanged by handgrip strength. 
Only when SarcopeniaHG+ASM was used as diagnosis criteria sarcopenic 
participants categorized by SarcopeniaHG+SMI were overlapped. Detailed 
information about underdiagnosed participants is provided in Fig. 1. 

Table 2 
Characteristics of participants (n = 699).  

Outcome Women Men 

Number of participants (%) 418 (60) 281 (40) 
Age (years) 72 (68–76) 72 (68–76) 
Height (m) 1.55 (1.51–1.59) 1.69 (1.64–1.72) 
Weight (kg) 66.4 (59.8–73.3) 79.3 (71.6–88.6) 
BMI (kg/m2) 27.4 (24.5–30.2) 28.1 (25.8–31.3) 
ASM (kg) 14.4 (13.2–15.7) 20.2 (18.7–22.3) 
SMI (kg/m2) 5.9 (5.5–6.4) 7.2 (6.7–7.7) 
Handgrip Strength (kg) 22.5 (19.7–25.4) 37.9 (32.5–41.5) 
5STS (s) 12.1 (10.6–14.1) 12.2 (10.7–14.2) 
Physical activity levels (%)   
Sedentary 26 (6.2) 42 (14.9) 
Physically active 392 (93.8) 239 (85.1) 
Smokers 32 (7.6) 42 (14.9) 
Comorbidities 244 (58.3) 137 (48.7) 
Polypharmacy 80 (19.1) 71 (25.2) 
Self-perceived Health (%)   
Very Bad 0 (0) 0 (0) 
Bad 6 (1.4) 1 (0.3) 
Fair 85 (20.3) 45 (16.0) 
Good 268 (64.1) 198 (70.4) 
Very Good 59 (14.1) 37 (13.1) 
Education level (%)   
None 78 (18.6) 55 (19.5) 
Primary 116 (27.7) 77 (2.5) 
Lower secondary 14 (3.3) 18 (6.4) 
Upper secondary 46 (11) 45 (16.0) 
Qualified profession 68 (16.2) 34 (12.1) 
Degree 63 (15.0) 25 (8.9) 
Licensed 22 (5.2) 22 (7.8) 
PhD 1 (0.2) 4 (1.4) 
Socioeconomical status (%)   
0–10k € 63 (15) 37 (13.1) 
10–20k € 139 (33.2) 83 (29.5) 
20–30k € 111 (26.5) 85 (30.2) 
30–40k € 44 (10.5) 48 (17.1) 
>40k € 29 (6.9) 16 (5.7) 
Falls (2 or more) (%) 66 (15.6) 24 (8.3) 
Hospitalization (%) 46 (10.9) 48 (16.6) 
Depression (GDS ≥ 2) (%) 40 (9.5) 13 (4.5) 
Sarcopenia prevalence (%)   
SarcopeniaHG+ASM 21 (5) 11 (3.9) 
SarcopeniaHG+SMI 8 (1.9) 7 (2.5) 
Sarcopenia5STS+ASM 51 (12.2) 30 (10.7) 
Sarcopenia5STS+SMI 20 (4.8) 24 (8.5) 

BMI: Body Mass Index; ASM: Appendicular Skeletal Mass; SMI: Skeletal Muscle 
Index; 5STS: 5-times sit-to-stand; GDS: Geriatric Depression Scale. Continuous 
variables are shown as median and interquartile range due to non-normal dis-
tribution, while categorical variables are shown as absolute frequencies and 
percentages. 
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3.4. Risk factors for sarcopenia diagnosis criteria 

In our adjusted analyses, Sarcopenia5STS+ASM and Sarcopenia5STS+SMI 
were the diagnostic criteria most associated with health-related adverse 
outcomes. Sarcopenia5STS+ASM was associated with education level (OR: 
2.26; 95% CI: 1.39 to 3.68), comorbidities (OR: 2.12; 95% CI: 1.28 to 
3.50), polypharmacy (OR: 3.69; 95% CI: 2.18 to 6.21), self-perceived 
health (OR: 2.81; 95% CI: 1.66 to 4.76), depression (OR: 2.33; 95% 
CI: 1.37 to 3.96), and hospitalization (OR: 2.10; 95% CI: 1.16 to 3.79). 
Similar associations were reported for Sarcopenia5STS+SMI, but with the 
exception of comorbidities (OR: 1.79; 95% CI: 0.93 to 3.46) and the 
addition of previous falls (OR: 2.50; 95% CI: 1.07 to 5.81). Sarcope-
niaHG+ASM and SarcopeniaHG+SMI only showed associations with poly-
pharmacy (OR: 2.43; 95% CI: 1.11 to 5.31; OR: 4.14; 95% CI: 1.30 to 
13.15; respectively) and self-perceived health (OR: 2.98; 95% CI: 1.39 to 
6.35; OR: 3.12; 95% CI: 1.01 to 9.75; respectively) (Table 3). 

4. Discussion 

This study was originally designed to provide readers with a reflec-
tion on different ways to estimate sarcopenia prevalence using the 
EWGSOP2 guidelines, as well as to determine its agreement and the risk 
associated with sarcopenia diagnostic criteria in community-dwelling 
older adults. 

Overall prevalence of sarcopenia in our study ranged from 2.1% to 
11.6%, depending on the EWGSOP2 criteria used. These results are in 
line with the global prevalence estimated at 10% (95% CI: 2.0 to 17) in a 
recent meta-analysis in 5720 older adults using the EWGSOP2 criteria 
defined as low handgrip strength and low SMI (Petermann-Rocha et al., 
2022). However, few studies have analyzed differences in sarcopenia 
prevalence among the recommended criteria developed in the EWG-
SOP2 (Chew et al., 2020; Johansson et al., 2020; Kim & Won, 2019). To 
the best of our knowledge, only three studies (Chew et al., 2020; 
Johansson et al., 2020; Kim & Won, 2019) aimed to analyze differences 
in sarcopenia prevalence using upper limb (handgrip) or lower limb 
(5STS) muscle strength criteria when low muscle quantity was defined 
as SMI in community-dwelling older adults. Whereas two studies (Chew 
et al., 2020; Kim & Won, 2019) showed 1.3 and 3.5 times more preva-
lence using handgrip strength instead of 5STS in Asian 
community-dwelling older adults, the study of Johansson et al., 
(Johansson et al., 2020) reported a prevalence more than twofold using 
5STS instead of handgrip strength in European community-dwelling 
older adults. One possible reason for the inconsistent findings could be 
the differences in sociodemographic characteristics between studies as 
the optimal 5STS cut-off point to predict disability in Japanese 
community-dwelling older adults is ≥9 s (Makizako et al., 2017), 
whereas the cut-off point proposed in the EWGSOP2 is >15 s 

(Cruz-Jentoft et al., 2019). These results highlight the need of using 
population-specific cut-off points for determining low muscle strength, 
especially in those parameters that depend upon body size (height, 
weight or body mass index). In our study, sarcopenia prevalence was 
more than threefold using 5STS instead of handgrip criterion when low 
muscle quantity was defined as SMI, and more than twofold when low 
muscle quantity was defined as ASM. This issue may be due to the fact 
that during aging process loss of muscle strength is greater in lower limb 
than upper limb leading to greater prevalence rates (Ditroilo et al., 2010; 
Hughes et al., 2001). 

Therefore, considering this circumstance and given the higher sar-
copenia prevalence obtained when assessing lower limb muscle 
strength, one could think that using 5STS as diagnostic criterion would 
lead to an earlier detection of the disease compared to when low 
handgrip strength is used. This hypothesis would be confirmed if posi-
tive case-findings using handgrip strength are overlapped using 5STS as 
diagnostic criterion. However, the results from our study did not shown 
overlap between lower limb and upper limb diagnostic criteria. In fact, a 
total of 17 participants would be underdiagnosed using Sarcope-
nia5STS+ASM compared to SarcopeniaHG+ASM. The scenario worsens when 
SarcopeniaHG+SMI is used instead of our criterion with the highest 
prevalence rate (Sarcopenia5STS+ASM), a total of 73 participants (10.4%) 
were underdiagnosed. This is remarkable, since it seems that Sarcope-
niaHG+SMI is the most used criterion among studies (Petermann-Rocha 
et al., 2022) which could lead to an underdiagnosis and undertreatment 
of this disease, especially in populations in which underweight or 
malnutrition is uncommon. Several studies have found negligible 
prevalence (< 0.3%) in overweight and obese community-dwelling 
older adults using SarcopeniaHG+SMI as diagnostic criteria. However, 
when muscle quantity was adjusted for body mass index using a refer-
ence population, a prevalence from 4 to ~15% was found (Bahat et al., 
2021; Maïmoun et al., 2022). These results emphasize the need of using 
specific cut-off point in overweight and obese population in order to not 
underestimate sarcopenia prevalence and potential undertreatment. 
However, from our knowledge, there is no specific cut-off point to adjust 
muscle quantity for body mass index in Spanish community-dwelling 
older adults. These issues could explain the low prevalence rate in our 
study when muscle quantity was adjusted by squared height (SMI). 

Our results showed moderate agreements between sarcopenia defi-
nitions only when the criteria for low muscle strength concurred and low 
muscle quantity was exchanged, otherwise agreements between sarco-
penia definitions were weak (κ < 0.26). Similar to our results, Johansson 
et al. (Johansson et al., 2020) observed low level of agreement when low 
muscle quantity concurred and low muscle strength was defined by 5STS 
or handgrip strength (κ = 0.18). These results could be due to the low 
construct validity between 5STS and handgrip testing (Harris-Love et al., 
2018; Yee et al., 2021). This is of notable importance since some studies 

Fig. 1. Agreement between sarcopenia diagnostic criteria 
(n = 699). White circles represent the proportion of non- 
sarcopenic people whereas black circles represent sarco-
penia prevalence according to the four diagnostic criteria 
proposed in the EWGSOP2. Arc lines represent the flow of 
people moving across disease to non-disease (or vice versa) 
according to the four diagnostic criteria. For example, a 
total of 66 participants were classified as apparently 
healthy using SarcopeniaHG+ASM criterion whereas they 
were classified as sarcopenic using Sarcopenia5STS+ASM 
criterion. 5STS: 5-times sit-to-stand test; HG: Handgrip; 
ASM: Appendicular Skeletal Mass; SMI: Skeletal Muscle 
Index.   

A. Montemurro et al.                                                                                                                                                                                                                           



Archives of Gerontology and Geriatrics 109 (2023) 104964

5

have used 5STS for diagnosing sarcopenia when missing data on hand-
grip testing occurred (Swan et al., 2022; Trevisan et al., 2022). This 
could be not surprising since the EWGSOP2 guidelines states that 
probable sarcopenia (i.e., low muscle strength) can be determined by 
handgrip strength test or 5STS test, suggesting interchangeability of 
these measures. However, our results did not support the use of any of 
the combinations proposed in the EWGSOP2 in an interchangeable way. 
Lack of agreement between sarcopenia diagnostic criteria using the 
EWGSOP2 for detecting probable sarcopenia has been also recently re-
ported in geriatric rehabilitation inpatients (κ = 0.08) (Verstraeten et al., 
2022). Therefore, the aforementioned evidence suggests that both 
handgrip strength and 5STS should be used for detecting probable sar-
copenia in clinical practice in order to avoid missing sarcopenia 
case-findings and possible undertreated older adults. 

Furthermore, confirmed sarcopenia determined by 5STS showed 
more relationships with health-related adverse events when compared 
to handgrip strength as diagnostic criterion. Similar results were 
observed by Chew et al. (Chew et al., 2020) who aimed to compare the 
predictive validity of probable sarcopenia defined as 5STS or handgrip 
strength for two years health-related outcomes. Their results showed 
that muscle strength determined by 5STS was more associated with poor 
physical performance compared to handgrip strength in 
community-dwelling older adults. However, contrary findings were re-
ported by Verstraeten et al. (Verstraeten et al., 2022) who concluded 
that probable sarcopenia defined by 5STS was not useful to predict 
adverse outcomes in geriatric rehabilitation inpatients. In fact, probable 
sarcopenia defined by handgrip strength was associated to institution-
alization at three months and mortality at three months and one year 
whereas no association were observed for probable sarcopenia defined 
by 5STS. Inconsistent findings could be due to differences in sample 
characteristics across studies, since only few geriatric rehabilitation in-
patients scored above the cut-off points proposed by the EWGSOP2 
guideline leading to an important floor effect (Verstraeten et al., 2022). 
Taken together, these results suggest that probable and confirmed sar-
copenia defined by 5STS could be potentially more useful in 
well-functioning older adults while handgrip strength could be more 
suitable for older adults with poor physical function to predict 
health-related adverse events using the cut-off proposed by the EWG-
SOP2 guideline. Therefore, particular attention is needed when decision 
about diagnostic criteria has to be taken. 

The recommendations proposed by the EWGSOP2 are aimed at 
facilitating early detection and better treatment of sarcopenia in clinical 
practice. Thus, to assess for evidence of sarcopenia, EWGSOP2 recom-
mends use of grip strength or 5STS test with specific cut-off-points for 
each test. However, in order to avoid underdiagnosis cases it would be 
recommended to evaluate handgrip strength together with 5STS test 
whenever possible, since there is a large difference in prevalence rate 
and weak agreement among the different tools proposed to diagnose 
sarcopenia. As EWGSOP2 recommends, there is a high priority for 
research studies for developing validated cut-off points based on 
normative data and their predictive value for hard end-points for each 
population (Cruz-Jentoft et al., 2019). Thus, longitudinal studies are 
needed to elucidate whether differences in diagnosis criteria have an 
impact on health-related adverse outcomes. 

This study is not without limitations. First, participants of this study 
were recruited in elderly social centers where movement-based activ-
ities are encouraged. In fact, only 9.7% of participants were sedentary 
while most of the participants were moderately actives. Physical activity 
has a protective role against sarcopenia reducing till 55% the odds of its 
development later in life (Steffl et al., 2017). This could explain the low 
prevalence of sarcopenia observed in our sample, as well as the associ-
ations observed between sarcopenia diagnostic criteria and socioeco-
nomic and health-related adverse outcomes. Additionally, these 
outcomes were self-reported in a cross-sectional time point, therefore 
the information provided depended on subject’s comprehension and 
perception and cross-sectional data do not allow causal relationship Ta
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between measures. Moreover, muscle quantity was assessed by BIA 
which is not recognized as the gold standard for the assessment of this 
variable. In order to overcome this limitation, a cross-validated equation 
in a sample with similar characteristics was used as previously recom-
mended (Beaudart et al., 2020; Cruz-Jentoft et al., 2019; Sergi et al., 
2015). Additionally, muscle quantity was only adjusted for height 
squared and not for body mass index. However, from our knowledge, 
there is no reference values of muscle quantity adjusted for body mass 
index in young Spanish population. Further studies are needed to 
elaborate specific cut-off point for assessing sarcopenia in overweight 
and obese Spanish community-dwelling older adults. 

5. Conclusion 

The present study showed that sarcopenia prevalence rates vary 
considerably using the different combinations for sarcopenia diagnosis 
proposed in the EWGSOP2. These combinations have weak to moderate 
level of agreement and should not be used in an interchangeable way. 
Sarcopenia diagnosis criteria defined by 5STS could be more suitable in 
Spanish community-dwelling older adults due to their associations with 
health-related outcomes. Further studies should analyze the conse-
quences of using different diagnosis criterion during follow-up period 
for better understand the risk associated to this disease in community- 
dwelling older adults. 
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