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Background and Objectives: The present study examined the associations between sarcopenia, operationalized
through muscle strength or muscle power, and health parameters in Italian community-dwelling older adults.
Design: Cross-sectional study.

Setting: Unconventional settings across Italy.

Participants: Italian older adults (65+ years) who provided a written informed consent.

Measurements: Physical function was evaluated according to isometric handgrip strength (IHG) and 5-time sit-

to-stand (5STS) performances. Muscle power parameters were estimated based on 5STS values. Sarcopenia was
operationalized according to the presence of low physical function (i.e., IHG or 5STS), or low muscle power,
plus low appendicular skeletal muscle mass. Health parameters included the capacity to perform the 400 m test,
adherence to the Mediterranean (MED) diet, practice of physical activity (PA), blood pressure (BP) values, blood
concentration of total cholesterol and glucose, verbal fluency, sleep quality, and self-reported health status.
Results: Results indicated that sarcopenic indexes had a poor-to-moderate level of agreement. Moreover, results
indicated that operationalizing sarcopenia using muscle power measures provided exclusive or stronger associ-
ations with health parameters. Specifically, older adults classified as sarcopenic based on muscle power values
were less likely to complete the 400-meter walk test, more likely to engage in PA, reported poorer self-rated
health, and showed lower adherence to the MED diet.

Conclusions: Findings of the present study indicated that sarcopenia indexes based on muscle strength or muscle
power capture different aspects of older adults’ health. Specifically, operationalizing sarcopenia using muscle
power measures provided exclusive or stronger associations with health parameters.

1. Introduction

Sarcopenia was first described by Roubenoff as an age-related con-
dition assumed to reflect the effects of muscle loss on physical perfor-
mance [1-3]. Since then, this concept has been extensively reviewed,
with working groups composed of experts in the field established to
propose operational definitions, diagnostic criteria, and clinical impli-
cations [4,5]. The current operational definitions of sarcopenia by the
European Working Group on Sarcopenia in Older People (EWGSOP) [6]

and the Asian Working Group for Sarcopenia (AWGS) [7] suggest that
dynapenia, significant losses of muscle strength, be the primary element
of sarcopenia, owing to its stronger associations with health parameters
compared with muscle mass.

However, the validity and capacity of this operationalization
paradigm has been challenged by investigations showing no significant
associations between sarcopenia and health-related parameters [8], and
limited capacity of this construct to identify individuals at higher risk
of negative events [9]. As such, it has been proposed that the elements
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included in the current operationalization need to be revised to improve
the ability of sarcopenia to represent muscle failure and predict negative
events [10,11].

Muscle power, the capacity of muscles to generate strength rapidly,
declines earlier and to a greater extent than muscle strength during
aging [12]. Furthermore, many investigations have observed that this
physical capacity is a better predictor of physical independence, func-
tional performance, mobility, and death than muscle strength [12-17].
Hence, muscle power might be the best available indicator of muscle
failure, and operationalizing sarcopenia according to reductions in this
physical capacity could improve the ability of the current paradigm to
identify individuals at risk of negative health events [10].

Based on these premises, the present study examined the associations
between sarcopenic indexes, operationalized through muscle strength
and power, and health related parameters in community-dwelling older
adults.

2. Materials and methods

Data of the present investigation were gathered from the Longevity
Check-up 8+ (Lookup 8+) project database. Sampling characteristics,
procedures, and other results have been published elsewhere [18-22].
Lookup 8+ is an ongoing initiative developed by the Department of Geri-
atrics of the Fondazione Policlinico “Agostino Gemelli” IRCCS at the
Universita Cattolica del Sacro Cuore (Rome, Italy). The project was de-
signed to foster healthy and active aging by raising awareness among the
general public on the importance of modifiable risk factors for chronic
diseases [18-22].

Recruitment was conducted among people visiting public spaces
(e.g., exhibitions, shopping centers) and those adhering to prevention
campaigns promoted by our institution. As previously described, re-
cruitment activities were carried out in small (<100,000 inhabitants),
medium (100,000-250,000 inhabitants), and large cities (>250,000 in-
habitants) to achieve a comprehensive geographic coverage of main-
land Italy and major islands. In large cities, participants were recruited
in different locations to maximize the representation of the sociodemo-
graphic characteristics of inhabitants. Until now, events were conducted
in 41 Italian cities, including Milan, Rome, Catania, Genoa, Caserta,
Grosseto, Bologna, Modena, Anzio, Terni, Perugia, Viterbo, Naples, Ce-
sena, Cannara, Fontecchio, Ancona, San Gabriele Piozzano, Madonna di
Campiglio, Capalbio, Pesaro, Vasto, Ovindoli, Vicenza, Bardolino, Paes-
tum, Olbia, Gaeta, Pinzolo, Treviso, Ischia, Florence, Forte dei Marmi,
Palermo, Pistoia, Capodimonte, Cosenza, Eboli, Pescara, Cagliari, and
Brindisi.

These cities span the entire Italian peninsula—from the northern re-
gions, such as Lombardy and Veneto, to the central areas like Tuscany
and Umbria, and down to the southern territories and islands, includ-
ing Sicily and Sardinia. This wide geographical coverage not only un-
derscores the inclusive and far-reaching nature of the Lookup 8+, but
also reflects its capacity to reflect the health status of the Italian popu-
lation and strong resonance with communities across diverse cultural,
economic, and social landscapes.

The Lookup 8+ protocol was approved by the Ethics Committee of
the Universita Cattolica del Sacro Cuore (protocol #: A.1220/CE/2011)
and each participant provided written informed consent prior to enrol-
ment. The manuscript was prepared in compliance with the STrength-
ening the Reporting of Observational studies in Epidemiology (STROBE)
guidelines for observational studies [23].

2.1. Participants

From 1 June 2015 to 31 December 2023, 17,576 community-
dwelling adults aged 18+ years participated in the study. Exclusion
criteria were inability or unwillingness to provide written informed
consent, self-reported pregnancy, and inability to perform the physical
function tests, as per the study protocol. For the present investigation,
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only participants aged 65+ years, with body mass index (BMI) values
>18.5 kg/m? and no missing data for the study variables, were included,
totaling 2266 participants (15,310 excluded).

2.2. Data collection

Participants received a structured interview to collect information
on lifestyle habits, followed by measurement of anthropometric param-
eters, including height and weight. The BMI was calculated as the ratio
between body weight (kg) and the square of height (m?2).

2.3. Sarcopenic indexes

Sarcopenia was identified according to the simultaneous presence of
dynapenia, or low muscle power, and low appendicular skeletal mus-
cle mass (ASM) [6]. Muscle strength was assessed by isometric hand-
grip strength (IHG) and 5-time sit-to-stand (5STS) testing. Participants
underwent IHG testing while sitting comfortably on a chair with their
shoulders neutral. The arm being assessed had the elbow flexed at 90°
near the torso, and the hand neutral with thumbs up. A maximal con-
traction was performed over four seconds using a handheld hydraulic
dynamometer (North Coast Medical, Inc., Morgan Hill, CA, USA). For
the 5STS test, participants had to get up from a chair as quickly as they
could while keeping their arms crossed at their chest. Timing started
when participants raised their buttocks off the chair and was halted
when they were seated at the conclusion of the fifth seat.

ASM was estimated from the calf circumference of the dominant leg.
The measure was taken at the largest girth between ankle and knee joints
using an anthropometric tape while the participant was in a seated po-
sition. ASM was subsequently calculated according to the following for-
mula [24]:

(1) ASM = -10.427 + (calf circumference (cm) x 0.768) -
(age x 0.029) + (sex (male = 1, female = 0)) x 7.523.
5STS performance was used to calculate absolute muscle power
(AMP), relative muscle power (adjusted by body weight, RMP), allo-
metric muscle power (adjusted by height, ALMP), and specific mus-
cle power (adjusted by ASM, SMP) according to the equations pro-
posed by Alcazar et al. [25]:

(2) Absolute muscle power (W) = (Body weight (kg) x 0.9 x g x [height
(m) x 0.5 - chair height (m)])/([(5STS test time (s))/(no. of STS
repetitions)] x 0.5);

(3) Relative muscle power (W/kg) =
(W))/(Body weight (kg));

(4) Allometric muscle power (W/m2?) = (Absolute muscle power
(W))/(Height (m?));

(5) Specific muscle power (SMP) (W/kg) = (Absolute muscle power
(W))/ASM (kg).

(Absolute muscle power

Then, six sarcopenic indexes were created according to the recom-
mendations and cutoff points of the EWGSOP, and sample- and sex-
based 25th percentiles, as follows:

(1) sarcIHG= Low IHG (men: <27 kg, women: 16 kg) + low ASM (men:
<20 kg, women: < 16 kg);

(2) sarc5STS= Low 5STS (>15 s) + low ASM (men: <20 kg, women: <
16 kg);

(3) sarcAMP= Low AMP (men: <298.7 W, women: <193.5 W) + low
ASM (men: <20 kg, women: < 16 kg);

(4) sarcRMP= Low RMP (men: <3.9 W/kg, women: <3.1 W/kg) + low
ASM (men: <20 kg, women: < 16 kg);

(5) sarcALMP= Low ALMP (men: <102.3 W/m?,
<78.0 W/m?) + low ASM (men: <20 kg, women: < 16 kg);

(6) sarcSMP= Low SMP (men: <13.0 W/kg, women: <12.6 W/kg) + low
ASM (men: <20 kg, women: < 16 kg).

women:
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2.4. Health parameters

The capacity to perform the 400 m test was assessed by the ques-
tion: “Do you have any difficulty in walking 400 m?”. The possible an-
swers were “Yes” or “No”. Adherence to the Mediterranean (MED) diet
was assessed using a modified version of the Medi-Lite score [22]. The
Medi-Lite scoring system considers nine food categories: (1) fruit, (2)
vegetables, (3) grains, (4) legumes, (5) fish and fish products, (6) meat
and meat products, (7) dairy products, (8) alcohol, and (9) olive oil.
For each food group traditionally included in the MED diet (i.e., fruits,
vegetables, grains, legumes, and fish), a score ranging from 2 (great-
est consumption) to 0 (lowest consumption) was attributed. For food
items not included among typical MED diet ingredients, such as meat,
meat derivatives, and dairy products, 2 points were assigned to the low-
est consumption, 1 to intermediate consumption, and O to the greatest
consumption. As for olive oil, 2 points were assigned to daily intake, 1
point to frequent use, and 0 for occasional consumption. Alcohol con-
sumption was not recorded, and the corresponding item was therefore
excluded from the Medi-Lite scoring. Consequently, the highest possible
Medi-Lite score was 16 instead of 18. A score of 12 or above indicated
high MED diet adherence, a score from 9 to 11 indicated good adher-
ence, and a score of 8 or below indicated low adherence. Regular par-
ticipation in physical activity (PA), was considered as the regular prac-
tice of walking, aerobic, resistance, stretch, or any type of exercise, at
least two time a week. Accordingly, participants were considered either
physically active or inactive. Blood pressure (BP) was measured with
a clinically validated Omron M6 electronic sphygmomanometer (Om-
ron, Kyoto, Japan), according to recommendations from international
guidelines. Total cholesterol was measured from capillary blood sam-
ples using disposable electrode strips based on a reflectometric system
with a portable device (MultiCare-In, Biomedical Systems International
Srl, Florence, Italy). The same device was employed to measure random
blood glucose using disposable reagent strips based on an amperometric
system. Sleep quality was assessed using a questionnaire with a Likert
scale. Participants were asked, “How has your sleep quality been in the
past month?”. Possible answers were “very good”, “quite good”, “quite
bad”, “very bad”. Verbal fluency was assessed by asking participants to
name as many words as possible, beginning with the letter 'F’ within
30 s. Self-reported health status was assessed by asking participants to
evaluate their overall health status. Respondents selected one of four
options: (1) excellent, (2) good, (3) fair, or (4) poor.

2.5. Covariates

Smoking status was defined as follows current smoker (has smoked
100+ cigarettes in lifetime and currently smokes cigarettes), and no
current smoker. Schooling was measured in years of formal educa-
tion. Participants provided information on the use of antihyperten-
sive, cholesterol-lowering, and antidiabetic drugs. Participants were also
asked if they were fasting for at least 8 h prior to evaluation.

2.6. Statistical analysis

The normal distribution of variables was ascertained via the Shapiro—
Wilk test. Continuous variables are expressed as the mean + standard
deviation (SD). Comparisons among groups according to sarcopenia sta-
tus were performed using independent t-tests. Unadjusted and adjusted
linear regressions were conducted to examine the associations between
sarcopenic indexes and BP, blood glucose and blood cholesterol lev-
els, and verbal fluency. Unadjusted and adjusted binary logistic regres-
sions were performed to investigate the association between sarcopenia
indexes and the capacity to perform the 400 m test and PA practice.
Unadjusted and adjusted ordinal regressions were conducted to exam-
ine the associations between sarcopenia indexes and adherence to the
MED diet, sleep quality, and self-reported health status. All models were
adjusted for age, sex, BMI, and smoking status. Analysis involving BP,
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Fig. 1. Level of agreement between sarcopenic indexes.

blood glucose, and blood cholesterol, as dependent variables, were ad-
justed for the use of antihypertensive, cholesterol-lowering, and antidi-
abetic drugs, respectively. Analysis for blood glucose was also adjusted
for fasting state. For verbal fluency, schooling was included as a co-
variate. False discovery rate (FDR) for multiple comparisons was con-
trolled using the Benjamini-Hochberg procedure. Akaike’s Information
Criterion (AIC) was calculated to assess the model fit and determine the
best-fitting model among those tested. Fleiss’ Kappa was used to test the
level of agreement among the multiple sarcopenic indexes. Significance
was set at 5 % (p < 0.05) for all tests. All analyses were performed using
the SPSS software (version 23.0, SPSS Inc., Chicago, IL, USA), except for
Fleiss’ Kappa, which was conducted using Rstudio 4.4.1 (PBC, Boston,
MA, USA).

3. Results
3.1. Main characteristics

The main characteristics of the participants of the present study are
shown in Table 1. The prevalence of sarcopenia was 1.3 %, 3.5 %, 7.8 %,
9.5 %, 12.2 %, and 12.4 % when this condition was operationalized ac-
cording to 5STS, IHG, SMP, RMP, ALMP, and AMP, respectively (Fig. 1).
Fleiss’ Kappa results indicated a significant poor-to-moderate (k= 0.426)
level of agreement among the models.

As per the study design, ASM, IHG, 5STS, and muscle power mea-
sures were significantly lower in those with sarcopenia, regardless of
the assessment method, in comparison to non-sarcopenic participants.
Furthermore, individuals with sarcopenia operationalized according to
5STS had higher BMI, whereas those with sarcAMP, sarcALMP, and sarc-
SMP had lower values, when compared to participants with no sarcope-
nia. SarcIHG, sarcAMP, and sarcSMP groups had lower BP levels relative
to non-sarcopenia. Higher blood cholesterol levels were found in sar-
cAMP, sarcRMP, sarcALMP, and sarcSMP. Blood glucose levels varied
according to the method used to operationalize sarcopenia, with higher
values observed in those with sarc5STS and sarcRMP, and lower concen-
trations found in participants with sarcAMP, sarcRMP, and sarcALMP.

3.2. Associations between sarcopenia and health-related parameters

The associations between sarcopenia and health-related parameters
are shown in Table 2. In the unadjusted analysis, sarcopenia, regard-
less of the operationalization method, was significantly and inversely
associated with the capacity to walk 400 m. All indexes, except for
sarcALMP, were significantly associated with self-reported health sta-
tus, with sarcopenic individuals having a higher likelihood of rating
their health status as poor. When sarcopenia was operationalized ac-
cording to muscle power measures, it was significantly associated with
blood cholesterol and glucose levels. Significant associations were also
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Table 2
Associations between sarcopenic indexes and health parameters.
Unadjusted Adjusted
Logistic regression
400 m
OR P-value CI OR P-value CI
sarcIHG 2.529 0.002 1.414, 4.524 -0.395 0.003 0.212, 0.736
sarc5STS 3.769 0.002 1.647, 8.623 2.118 0.139 0.783, 5.731
sarcAMP 1.909 0.001 1.363, 2.676 2.701 0.001 1.842, 3.960
sarcRMP 3.477 0.001 2.418, 4.999 3.250 0.001 2.214, 4.770
sarcALMP 1.738 0.002 1.235, 2.445 2.692 0.001 1.817, 3.989
sarcSMP 2.385 0.001 1.608, 3.537 2.789 0.001 1.812, 4.293
Physical activity
OR P-value CI OR P-value CI
sarcTHG 0.727 0.162 0.465, 1.137 1.474 0.100 0.928, 2.343
sarc5STS 4.697 0.001 2.015, 10.947 3.534 0.005 1.454, 8.591
sarcAMP 1.112 0.405 0.866, 1.429 1.594 0.001 1.213, 2.094
sarcRMP 1.649 0.001 1.245, 2.184 1.779 0.001 1.327, 2.385
sarcALMP 1.059 0.655 0.823, 1.364 1.598 0.001 1.209, 2.111

Linear and multiple regressions
Systolic blood pressure

Unstandardized B P-value CI Unstandardized B P-value CI
sarcIHG 5.494 0.004 1.807, 9.181 3.491 0.058 —-0.125, 7.108
sarc5STS 0.108 0.972 —5.957, 6.172 1.401 0.655 —4.751, 7.554
sarcAMP 2.858 0.007 0.799, 4.917 -0.139 0.898 —2.265, 1.988
sarcRMP 2.114 0.073 —0.193, 4.412 0.580 0.622 —-1.728, 2.887
sarcALMP 3.521 0.001 1.444, 5.598 0.171 0.878 —2.000, 2.341
sarcSMP 4.283 0.001 1.793, 6.774 1.571 0.221 —0.945, 4.086
Diastolic blood pressure

Unstandardized B P-value CI Unstandardized B P-value CI
sarcIHG 1.751 0.121 —-0.462, 3.964 0.716 0.523 -1.480, 2.911
sarc5STS 1.944 0.294 -1.691, 5.580 2.818 0.139 —-0.920, 6.557
sarcAMP 1.987 0.002 0.756, 3218 0.537 0.414 -0.752, 1.827
sarcRMP 1.087 0.121 —0.286, 2.459 0.193 0.786 -1.199, 1.585
sarcALMP 2.346 0.001 1.111, 3.581 0.707 0.289 —-0.602, 2.016
sarcSMP 2.585 0.001 1.096, 4.074 1.341 0.085 —0.185, 2.867
Blood cholesterol

Unstandardized B P-value CI Unstandardized B P-value CI
sarcl[HG —5.051 0.230 -13.306, 3.205 —0.682 0.868 —8.739, 7.374
sarc5STS 11.053 0.110 —2.513, 24.639 8.192 0.241 —-5.515, 21.898
sarcAMP —10.638 0.001 —15.223, —-6.054 -5.271 0.029 —9.995, —-0.547
sarcRMP -7.237 0.006 -12.409, —-2.066 -4.105 0.118 —9.249, 1.039
sarcALMP -10.517 0.001 -15.124, -5.910 —5.499 0.024 —-10.287, —0.711
sarcSMP —10.541 0.001 -16.179, —4.904 -5.327 0.066 —11.000, 0.346
Blood glucose

Unstandardized B P-value CI Unstandardized B P-value CI
sarclHG 4.349 0.116 -1.082, 9.779 3.678 0.175 —-1.633, 8.990
sarc5STS -16.756 0.001 —25.554, -7.959 -11.726 0.009 —-20.521, —2.930
sarcAMP 4.539 0.004 1.462, 7.615 2.878 0.073 —0.265, 6.021
sarcRMP 3.506 0.046 0.065, 6.947 2918 0.091 —0.463, 6.300
sarcALMP 4.546 0.004 1.452, 7.640 2.834 0.082 —0.363, 6.031
sarcSMP 4.103 0.034 0.318, 7.889 2.161 0.260 -1.598, 5.920
Verbal fluency

Unstandardized B P-value CI Unstandardized B P-value CI
sarcIHG -1.038 0.485 —3.970, 1.894 -1.218 0.444 —4.357,1.922
sarc5STS 0.921 0.634 —-2.895, 4.737 -1.798 0.510 —-7.193, 3.597
sarcAMP 0.139 0.895 -1.932, 2.210 —-0.897 0.443 —-3.209, 1.416
sarcRMP 0.136 0.897 -1.936, 2.207 -1.579 0.170 —3.846, 0.688
sarcALMP 0.762 0.483 -1.385, 2.909 -0.177 0.884 —-2.588, 2.233
sarcSMP 0.041 0.970 -2.138, 2.221 -1.131 0.372 -3.640, 1.378

Ordinal Regression
Mediterranean diet

Beta P-value CI OR P-value CI
sarcITHG -0.475 0.159 -1.135, 0.186 -0.512 0.131 -1.176, 0.153
sarc5STS —-0.268 0.563 -1.177, 0.641 —-0.281 0.571 —1.252, 0.690
sarcAMP -0.023 0.890 —0.355, 0.309 -0.218 0.226 -0.572, 0.135
sarcRMP —0.505 0.009 —0.886, —0.124 —0.604 0.002 —0.994, -0.215
sarcALMP —0.083 0.624 —0.415, 0.249 —0.338 0.064 —0.696, 0.019
sarcSMP —0.099 0.633 —0.503, 0.306 -0.207 0.331 —-0.626, 0.211
Self-reported health status

Beta P-value CI Beta P-value CI
sarclHG 1.124 0.001 0.587, 1.660 1.019 0.001 0.477, 1.561
sarc5STS 1.628 0.001 0.861, 2.395 1.388 0.001 0.586, 2.190
sarcAMP 0.325 0.026 0.040, 0.610 0.317 0.041 0.013, 0.621
sarcRMP 0.671 0.001 0.350, 0.991 0.549 0.001 0.221, 0.877
sarcALMP 0.221 0.130 —0.065, 0.507 0.276 0.079 —-0.032, 0.583
sarcSMP 0.417 0.017 0.075, 0.759 0.335 0.064 —-0.019, 0.690
Sleep quality

Beta P-value CI Beta P-value CI
sarclHG 0.027 0.956 —0.942, 0.996 -0.179 0.721 -1.160, 0.803
sarc5STS 1.177 0.015 0.229, 2.124 0.885 0.088 —-0.130, 1.900
sarcAMP 0.383 0.085 —0.053, 0.820 0.202 0.395 —0.264, 0.668
sarcRMP 0.246 0.339 —-0.259, 0.751 0.069 0.795 —-0.451, 0.589
sarcALMP 0.670 0.003 0.227,1.113 0.550 0.023 0.076, 1.024
sarcSMP 0.337 0.206 —0.185, 0.859 0.167 0.548 —-0.378, 0.713

5STS= 5-time sit-to-stand test; ALMP= Allometric muscle power; AMP= Absolute muscle power; ASM= Appendicular skeletal muscle; DBP= Diastolic blood
pressure; IHG= Isometric handgrip strength; RMP= Relative muscle power; SBP= Systolic blood pressure; SMP= Specific muscle power.
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Table 3
Control for false discovery rate.

Logistic regression

400 m
OR P-value Adjusted p-value
sarclHG —-0.395 0.003 0.003
sarc5STS 2.118 0.139 0.139
sarcAMP 2.701 0.001 0.001
sarcRMP 3.250 0.001 0.001
sarcALMP 2.692 0.001 0.001
sarcSMP 2.789 0.001 0.001
Physical activity
OR P-value Adjusted p-value
sarclHG 1.474 0.100 0.100
sarc5STS 3.534 0.005 0.006
sarcAMP 1.594 0.001 0.001
sarcRMP 1.779 0.001 0.001
sarcALMP 1.598 0.001 0.001
Systolic blood pressure
Unstandardized B P-value Adjusted p-value
sarclHG 3.491 0.058 0.348
sarc5STS 1.401 0.655 0.898
sarcAMP -0.139 0.898 0.898
sarcRMP 0.580 0.622 0.898
sarcALMP 0.171 0.878 0.898
sarcSMP 1.571 0.221 0.663
Diastolic blood pressure
Unstandardized B P-value Adjusted p-value
sarcIHG 0.716 0.523 0.627
sarc5STS 2.818 0.139 0.417
sarcAMP 0.537 0.414 0.621
sarcRMP 0.193 0.786 0.786
sarcALMP 0.707 0.289 0.578
sarcSMP 1.341 0.085 0.417
Blood cholesterol
Unstandardized B P-value Adjusted p-value
sarclHG —-0.682 0.868 0.868
sarc5STS 8.192 0.241 0.289
sarcAMP -5.271 0.029 0.087
sarcRMP -4.105 0.118 0.117
sarcALMP -5.499 0.024 0.087
sarcSMP -5.327 0.066 0.132
Blood glucose
Unstandardized B P-value Adjusted p-value
sarcIHG 3.678 0.175 0.210
sarc5STS -11.726 0.009 0.005
sarcAMP 2.878 0.073 0.135
sarcRMP 2.918 0.091 0.135
sarcALMP 2.834 0.082 0.135
sarcSMP 2.161 0.260 0.260
Verbal fluency
Unstandardized B P-value Adjusted p-value
sarclHG -1.218 0.444 0.612
sarc5STS -1.798 0.510 0.612
sarcAMP -0.897 0.443 0.612
sarcRMP -1.579 0.170 0.612
sarcALMP -0.177 0.884 0.884
sarcSMP -1.131 0.372 0.612
Mediterranean diet
OR P-value Adjusted p-value
sarcIHG -0.512 0.131 0.262
sarc5STS -0.281 0.571 0.571
sarcAMP -0.218 0.226 0.339
sarcRMP —-0.604 0.002 0.012
sarcALMP -0.338 0.064 0.192
sarcSMP —-0.207 0.331 0.3972
Self-reported health status
Beta P-value Adjusted p-value
sarclHG 1.019 0.001 0.002
sarc5STS 1.388 0.001 0.002
sarcAMP 0.317 0.041 0.061
sarcRMP 0.549 0.001 0.002
sarcALMP 0.276 0.079 0.079
sarcSMP 0.335 0.064 0.076
Sleep quality
Beta P-value Adjusted p-value
sarcIHG -0.179 0.721 0.795
sarc5STS 0.885 0.088 0.264
sarcAMP 0.202 0.395 0.790
sarcRMP 0.069 0.795 0.795
sarcALMP 0.550 0.023 0.138
sarcSMP 0.167 0.548 0.795

58TS= 5-time sit-to-stand test; ALMP= Allometric muscle power; AMP= Abso-
lute muscle power; ASM= Appendicular skeletal muscle; DBP= Diastolic blood
pressure; IHG= Isometric handgrip strength; RMP= Relative muscle power;
SBP= Systolic blood pressure; SMP= Specific muscle power.
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Table 4
Akaike Information Criterion (AIC) for associations between
sarcopenia indexes and health parameters.

400 m

sarclHG 1488.1

sarc5STS 1444.8
sarcAMP 1239.2
sarcRMP 1133.6
sarcALMP 1233.8
sarcSMP 1137.7
Physical activity

sarc5STS 2889.1

sarcAMP 2565.0

sarcRMP 2423.3
sarcALMP 2558.1

sarcSMP 2411.7
Self-reported health status

sarclHG 3053.6

sarc5STS 2985.9

sarcRMP 2500.2

Bold denotes the lowest value(s).

58TS= 5-time sit-to-stand test; ALMP= Allometric muscle
power; AMP= Absolute muscle power; ASM= Appendicu-
lar skeletal muscle; DBP= Diastolic blood pressure; IHG=
Isometric handgrip strength; RMP= Relative muscle power;
SBP= Systolic blood pressure; SMP= Specific muscle power.

The use of muscle power amplifies differences among assessment
methods, given that this physical capacity is expected to be highly de-
pendent on the activation of specific high-threshold motor units [34].
Moreover, muscle power involves other higher-order neuromuscular
functions, such as the rate of force development, inter- and intramuscu-
lar coordination, and cognitive function [35-39]. As such, it is possible
that sarcopenia, when operationalized through muscle power measures,
reflects a condition of lower coordination and activation of neuromus-
cular factors than the 5STS or IHG [10].

Results of the present study regarding the exclusive or stronger as-
sociations observed for muscle power sarcopenia indexes are supported
by extensive evidence suggesting that muscle power is more strongly
linked to physical performance than muscle strength [12,40-42]. This
scenario reflects the crucial role of muscle power in performing physi-
cal function tasks that require acceleration (e.g., walking at a fast pace,
rising from a chair, climbing stairs) [15,40,41,43-45]. As muscle power
declines earlier and more substantially with aging compared to muscle
strength [12], it might serve as a more sensitive indicator for detecting
early and specific detriments in neuromuscular capacity.

Many investigations have found that 5STS-based muscle power mea-
sures are significantly associated with hospitalization, frailty, and death
in older adults [15,16,46]. The present study adds to the current liter-
ature by indicating that muscle power-based sarcopenia indexes are as-
sociated with low adherence to the MED diet and negative self-reported
health status. MED diet refers to a nutritional pattern passed down
through generations, shaped by millennia of cultural exchanges among
the people who inhabited the regions surrounding the MED basin [47-
49]. A pooled analysis found that a high MED diet adherence was sig-
nificantly associated with physical performance in community dwelling
older adults [50]. Moreover, a high prevalence of dynapenia has been
observed in older adults with low adherence to the MED diet [22].

Sarcopenia has long been associated with cardiometabolic problems
[51,52]. In the present study, we observed an inverse association be-
tween sarcopenia defined by the 5-times sit-to-stand test (sarc5STS) and
blood glucose levels. A possible explanation for this finding is that sar-
copenic individuals with mobility impairments may experience greater
difficulty regulating glycemia, potentially due to increased sedentary
behavior and suboptimal nutritional habits, such as low adherence to
the Mediterranean diet [53], contributing to the worsening of chronic
conditions (e.g., diabetes) [54].
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This scenario might also explain the associations with self-reported
health status, as it reflects older adults’ perception of various factors,
including physical performance, healthy lifestyle habits, body compo-
sition, and multimorbidity [55,56]. Muscle power might also be linked
with self-reported health status because its preservation is crucial to gen-
erate rapid muscle contractions, used in actions as stopping suddenly
(e.g., in response to abrupt traffic changes) [57], preventing falls, and
reducing hospitalizations. As diminished self-reported health status pre-
dicts the occurrence of negative events [58,59], it is plausible that older
adults who perceive their health as poor may have experienced mobility
and balance impairments linked to reduced muscle power.

Older adults with sarcopenia were more likely to practice PA. Our
results emphasize the findings of existent literature, suggesting that the
simple adherence to PA is not sufficient to maintain neuromuscular func-
tion during aging [60], and further indicate that the regular practice of
specific exercise training programs, mainly resistance and power train-
ing, combined with moderate-to-high-intensity PA habits are required
to counteract sarcopenia [61].

A question that remains is why different associations were found
according to the type of muscle power measure. Muscle power is de-
termined by the amount of force produced per unit of time following
the onset of muscle contractions [62,63]. RMP refers to the amount of
power produced adjusted by the weight lifted, while ALMP is corrected
for the distance, and SMP is relative to muscle mass. Many possible sce-
narios might be hypothesized to explain differences. For instance, indi-
viduals with greater body mass require more muscle power to generate
movement compared to their lighter counterparts, which explains the
stronger associations with the capacity to walk 400 m. On other hand,
taller individuals need to generate more force and sustain it for longer
periods compared with their shorter counterparts to achieve the same
average muscle power. In this case, not adjusting muscle power accord-
ing to an individual’s height could mask low AMP in shorter older adults.
adjusting muscle power for muscle mass yields an index that more accu-
rately reflects the amount of tissue actively contributing to power gen-
eration. Further research is needed to better elucidate this relationship.

Findings of the present study hold meaningful implications for clin-
ical practice, screening, and intervention strategies aimed at preserving
neuromuscular health in older adults. The stronger and exclusive asso-
ciations observed for muscle power-based sarcopenia indexes suggest
that the evaluation of this parameter should be present in the routine
assessment of older adults. The 5STS, already commonly used in clini-
cal and community settings, can be easily adapted to estimate muscle
power with minimal additional equipment or training. This enhances its
feasibility for large-scale screening efforts. Additionally, findings rein-
force the need for tailored interventions that go beyond general physical
activity promotion. Clinicians and health professionals should prioritize
resistance and power training exercises in their recommendations, par-
ticularly for older adults with early signs of muscle dysfunction. Embed-
ding these practices into standard geriatric care may enhance physical
resilience, support healthy aging, and reduce the risk of negative health
outcomes.

The present study has limitations that should be acknowledged to
provide a better interpretation of our results. First, lower limb muscle
power and ASM were estimated through equations rather than being
measured directly. Second, the fact that sarcopenia indexes operational-
ized through muscle power were exclusively or more strongly associ-
ated with health parameters might be dependent on the conditions of
our sample, which involved relatively young community-dwelling Cau-
casian older adults with apparently preserved physical function, given
that declines in muscle power in this age group are frequently more
significant than those in muscle strength. Third, participants were eval-
uated while attending a public event. As such, the evaluation setting
may have influenced physical performance outcomes, and this context
may limit the generalizability of our findings to the broader older adult
population. Fourth, information on chronic diseases (e.g., osteoarthritis)
or medications (e.g., corticosteroids) that could impact musculoskele-
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tal health was not available. The collection of detailed medical history
would substantially increase the duration of the assessments, making
them unsuitable for the unconventional settings where the research is
conducted. Fifth, low IHG and 5STS performance were identified accord-
ing to cutoff values proposed by the revised guidelines of the EWGSOP.
Different results might be obtained using age- and sex-specific cutoff
points. Sixth, the lack of a detailed examination of participants’ char-
acteristics precludes the conduction of sensitivity analysis to provide
valuable insights into the robustness of our findings. Seventh, although
ASM and muscle power were estimated using validated questions, fu-
ture studies using gold standard instruments are necessary to confirm
and expand our findings. Finally, the cross-sectional design of this study
precludes any conclusions about the temporal sequence or causality of
the observed associations. To better understand directionality and po-
tential causal relationships, future research should include longitudinal
analyses that monitor changes in sarcopenia-related parameters and as-
sociated outcomes, such as: PA, metabolic markers, and health status,
over time. These studies could help determine whether alterations in
muscle mass and function precede or result from changes in these health
indicators.

5. Conclusions

Findings of the present study indicate that sarcopenia indexes based
on muscle strength and muscle power capture different aspects of older
adults’ health. Operationalizing sarcopenia using muscle power mea-
sures provided exclusive or stronger associations with health parame-
ters, when compared to sarcIHG and sarc5STS.
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