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ABSTRACT
Objectives: The present study was conducted to examine the efects of a 1-year multicomponent exercise training (MCET)
program on the physical function and sarcopenia status of community-dwelling older adults with probable sarcopenia.
Methods:Data of 132 Brazilian community-dwelling older adults with probable sarcopenia were examined. TheMCET programwas
performed twice a week over 1 year. Physical performance evaluations included (i) timed “up-and-go” (TUG), (ii) one-leg stand, (iii)
walking speed (WS) at normal pace and fast pace, (iv) 5-time sit-to-stand (5STS) test, and (v) isometric handgrip strength (IHG).
Results: MCET signifcantly increased TUG (�7.0%), balance (53.0%), 5STS (�10.0%), and WS at normal pace (13.0%). Fur-
thermore, a signifcant decrease in the prevalence of IHG-based probable sarcopenia was observed (88.6% vs. 67.4%).
Conclusions: Findings of the present study indicate that a 1-year intervention program based on an MCET strategy signifcantly
improved multiple physical performance measures and enhanced sarcopenia status in community-dwelling older adults. These
improvements may signifcantly lower the risk of developing adverse outcomes, such as falls, disability, hospitalization, and death.
Therefore, the MCET program tested in this study shows promise as a primary care strategy to reduce the burden of physical
decline in community-dwelling older adults.

1 | Introduction

The aging process is often associated with gradual impairments
in various physical capabilities [1–4]. In the last decades, con-
siderable attention has been given to losses of muscle strength,
given its independent association with more severe clinical
outcomes, including falls, disability, and death [5–8]. The im-
portance of this scenario was recognized by international

working groups, which described this condition as a state of
probable sarcopenia [9].

Sarcopenia is a neuromuscular disease characterized by simul-
taneous losses in muscle strength and mass, with detriments in
physical performance examined to evaluate its severity [9]. Al-
though there is substantial discussion on the most efective di-
agnostic method for efciently detecting muscle failure and

Emanuele Marzetti and Alejandro Álvarez-Bustos contributed equally.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the
original work is properly cited.

Copyright © 2026 Emanuele Marzetti et al. Journal of Aging Research published by John Wiley & Sons Ltd.

Journal of Aging Research, 2026; 2026:5534766 1 of 10
https://doi.org/10.1155/jare/5534766

 Journal of Aging Research 

https://doi.org/10.1155/jare/5534766
https://orcid.org/0000-0001-9567-6983
https://orcid.org/0000-0002-3431-7204
https://orcid.org/0000-0001-7899-9203
https://orcid.org/0000-0001-7482-9514
mailto:emanuele.marzetti@policlinicogemelli.it
mailto:coelhojunior@hotmail.com.br
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/jare/5534766
https://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1155%2Fjare%2F5534766&domain=pdf&date_stamp=2026-06-15


predicting clinical outcomes [10, 11], numerous studies have
supported the premises that sarcopenia is highly prevalent in
older adults and associated with many health events.

Indeed, the global prevalence of sarcopenia is estimated to range
from 8% to 36%, with variations occurring in function of the
identifcation method [12]. Notably, older adults in South
America appear to be particularly vulnerable to sarcopenia, with
prevalence rates reaching up to 35% in this population [12]. This
information deserves attention because sarcopenia is associated
with numerous conditions, including cognitive function, blood
pressure levels, glucose regulation, depressive symptomatology,
and dementia, and quality of life [13–17], while it was demon-
strated to be a good predictor of many others (e.g., falls, disability,
and death) [18, 19]. Such a scenario requires pharmacological
therapy, specialized care, and hospitalization, among other
factors, which help explain the signifcant economic impact of
sarcopenia on healthcare systems [20].

Nevertheless, age-related neuromuscular impairments are not
restricted to muscle strength and commonly involve many other
physical capacities, including muscle power, mobility, and bal-
ance, to quote a few [1–3]. These declines are also signifcantly
associated with increased risk of adverse events [21–26], sug-
gesting that the failure to maintain physical performance in older
adults has a cumulative efect on overall health and well-being.
Therefore, the early and efective management of physical de-
cline should be a priority of public health programs aimed at
preserving older adults’ independence and health status [27, 28],
promoting successful aging [29, 30].

Exercise training is widely acknowledged as a primary or
complementary therapy for managing chronic conditions in
older adults [31–33]. Among the variety of exercise regimes,
multicomponent exercise training (MCET) stands out for its
ability to simultaneously promote gains in diferent physical
aspects [34, 35]. Many studies have confrmed these assumptions
by indicating that interventions based on MCET might signif-
cantly improve physical performance in older adults [36–41].

However, this body of evidence is based on apparently healthy
community-dwelling individuals or those with severe stages of
physical decline (e.g., frailty), while to the best of our knowledge,
no studies have examined people with probable sarcopenia.
Moreover, most studies are based on short-term programs (e.g.,
12 weeks) [41], which limit a comprehensive understanding of
their possible role as strategies for public health.

Based on these premises, the present study was conducted to
examine the efects of a 1-year MCET intervention on the
physical function and sarcopenia status of community-dwelling
older adults with probable sarcopenia.

2 | Materials and Methods

2.1 | Study Design

This quasi-experimental study evaluated the efects of a 1-year
MCET program on physical function and sarcopenia status in
community-dwelling older adults with probable sarcopenia. The
study protocol was approved by the Research Ethics Committee
of the University of Mogi das Cruzes (01550237000-10, date: 22
April 2014) and conducted in accordance with the principles of

the Declaration of Helsinki (1964, and subsequent revisions:
1975, 1983, 1989, 1996, and 2000) and Resolution 196/96 of the
Brazilian National Health Council. Reporting of the study fol-
lowed the Transparent Reporting of Evaluations with Non-
randomized Designs (TREND) guidelines, applying relevant
items as appropriate.

2.2 | Participants

Participants were drawn from the Cantinho do Idoso da Cidade
de Poá (CICP) cohort [42–44]. This study, initiated in 2013 by
Prof. Helio Jose Coelho Junior, Prof. Samuel da Silva Aguiar, and
Prof. Ivan de Oliveira Gonçalves, aimed to examine, describe, and
assess the physical performance status of community-dwelling
older adults attending a senior center in Poá, São Paulo, Brazil.
Evaluations were conducted every 6 months until 2019. Waves
are being matched, and data of the frst data collections (i.e.,
2014-2015) have been examined. No changes in the data col-
lection protocol occurred in the waves analyzed in the
present study.

Participants were recruited using convenience sampling,
whereby eligible individuals were selected based on their
availability and willingness to participate rather than through
random selection. No formal sample size calculation was per-
formed. Participants were verbally invited by physicians and
research staf during routine clinical visits. Eligibility criteria
included the following: (a) age ≥ 60 years, (b) residence in the
community, (c) independence in basic activities of daily living
according to the Katz Index (score = 6) [45], (d) ability to walk
independently without assistive devices, (e) absence of dementia,
and (f) provision of written informed consent. Exclusion criteria
included changes in medication during the intervention period,
the presence or development of physical (e.g., angina) or psy-
chological (e.g., fear) symptoms that caused discomfort during
exercise, diagnosed pulmonary, neurological, or psychiatric
disorders (e.g., Parkinson’s disease and Alzheimer’s disease),
musculoskeletal disorders, recurrent dizziness, blurred vision,
orthostatic intolerance, and absence from more than three ex-
ercise sessions. Participants who were receiving or initiated
hormone replacement therapy or psychotropic medications
during the study period were also excluded.

For this analysis, only individuals classifed as having probable
sarcopenia—based on reduced isometric handgrip strength
(IHG) and/or poor performance on the fve-time sit-to-stand
(5STS) test, according to the cutof points proposed by the Eu-
ropean Working Group on Sarcopenia in Older People 2
(EWGSOP2) [9]—and with complete data in the 2014-2015
evaluations were included.

2.3 | Physical Function Evaluation

Physical performance evaluations included (i) timed “up-and-
go” (TUG), (ii) one-leg stand, (iii) walking speed (WS) at normal
pace and fast pace, (iv) 5STS test, and (v) IHG [1]. All physical
function assessments were conducted by two experienced ex-
ercise physiologists. One examiner explained the testing pro-
cedures, demonstrated each test prior to assessment, recorded
performance outcomes, and observed movement patterns. The
second examiner focused on participant safety, ofering verbal or
tactile cues when necessary, without infuencing test perfor-
mance. Following the instructions and before each assessment,
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participants completed a familiarization trial to confrm their
understanding of the procedures. Then, tests were performed
twice, except for the one-leg stand.

2.3.1 | TUG

The TUG test required participants to rise from a chair (overall
height: 87 cm; seat height: 45 cm; width: 33 cm), walk 3m around
a foor marker, return to the starting point, and sit back down
[46, 47]. Twenty-two participants completed the task wearing
their usual shoes, with their backs resting against the backrest,
arms placed on the armrests, and feet positioned on the ground.
At the researcher’s signal (“go”), they stood up, walked 3m at
their fastest safe pace, turned around the cone, walked back, and
sat down. The stopwatch started as soon as the participant rose
from the chair and stopped once their back contacted the chair’s
backrest again. The test reliability in the present study was 0.8 or
more (κ= 0.93).

2.3.2 | One-Leg Stand

Participants stood on their dominant leg while bending the
opposite knee to 90°. Arms were crossed over the chest and the
head kept upright. Timing began when the nondominant foot
lifted of the foor and ended when it touched the ground again
[48]. The test was capped in 30 s.

2.3.3 | WS at Normal Pace and Fast Pace

WS was measured over a central 3-m distance within a 5-m
course (including 1-m acceleration and deceleration zones).
Participants walked at their usual pace, followed by their fastest
safe pace. Timing began when a foot crossed the 1-m line and
stopped when it reached the 4-m line [26, 49]. The test reliability
in the present study was 0.8 or more (κ= 0.98).

2.3.4 | 5STS

Participants stood up and sat down fve times as quickly as
possible, with arms crossed over the chest. Timing started when
they lifted of the chair and stopped at the end of the ffth
repetition [50, 51]. A 5STS time exceeding 15 s was used to
identify participants with probable sarcopenia [9]. The test re-
liability in the present study was 0.8 or more (κ= 0.97).

2.3.5 | IHG

IHG was assessed using a Jamar hydraulic dynamometer
(Sammons Preston, Bolingbrook, IL, USA). Participants were
seated with the shoulder slightly abducted, elbow at 90°, and
wrist in a neutral position. Each participant performed one
maximal contraction of 4 seconds using their dominant hand,
identifed by self-report [6, 7]. A IHG result < 27 kg, for men, and
< 16 kg, for women, was used to identify participants with
probable sarcopenia [9]. The test reliability in the present study
was 0.8 or more (κ= 0.97). Results were recorded in kilograms.

2.4 | MCET

The MCET was developed in accordance with the framework
proposed by Tarazona-Santabalbina et al. [52], which integrates
endurance, strength, balance, coordination, and fexibility ex-
ercises. Sessions lasted approximately 60min, were held twice
weekly on nonconsecutive days, and continued for 1 year under

the supervision of qualifed exercise physiologists at the Centro
de Convivência do Idoso (CCI) in Poá, Brazil.

Each session comprised 3-4 rounds of 13 exercise stations tar-
geting resistance, balance/proprioception, coordination, fexi-
bility, and gait (endurance). Examples of exercises used in the
MCET protocol are provided in Table 1.

Specifcally, six stations targeted resistance (fve lower-limb and
one upper-limb), four emphasized balance/proprioception, two
focused on coordination, and one addressed fexibility. Each
station was performed for 1 min, while gait activities lasted
2 min. This structure was based on the premise that stimulating
muscle strength, mobility, and balance is essential for main-
taining or improving neuromuscular function, thereby sup-
porting functional independence and potentially reducing the
risk of sarcopenia and frailty [53–57].

A schematic representation of one set of exercises used in the
MCET is shown in Figure 1.

Health professionals responsible for exercise prescription are
expected to select one of the physical exercises proposed in
Table 1 according to the target stimulus. For instance, squats in
the chair, knee extensions, knee fexions, hip fexions, and calf
raises may be used for lower-limb resistance exercises (LRT1-5).
Push-ups against the wall may be used as upper-limb resistance
exercises (URT1). Two balance and proprioception (BP1-2) ex-
ercises could include semi-tandem feet and balance on a wobble
board. Flexibility (FX) may be stimulated with seated and reach
exercises. For coordination (C), providers may select from ankle
and hand circles, opposites up, and side tap swaps. Finally, gait
exercise (G) involves walking at a fast pace. This series may be
repeated 3-4 times, depending on time availability. The same
exercises are used throughout the session, with a diferent
stimulus provided in the next exercise session.

Exercise intensity was monitored with the rating of perceived
exertion (RPE) scale (adapted Borg CR-10) [58]. The scale ranges
from 0 (“rest”) to 10 (“maximal efort”) and includes eight de-
scriptive anchors (very, very easy; easy; moderate; somewhat
hard; hard; very hard). Participants were instructed to maintain
an exertion level between 3 and 5—corresponding to moderate
(3), somewhat hard (4), and hard (5)—during functional and
resistance exercises, excluding balance tasks. To facilitate self-
monitoring, a large RPE chart (4-m high × 1.3-m wide) was
prominently displayed in the training area.

Progressive overload was implemented by adjusting exercise
cadence and, for resistance exercises, by incorporating elastic
bands (EXTEX Sports, São Paulo, Brazil) or dumbbells to achieve
the prescribed exertion range.

2.5 | Statistical Analysis

Normality of data was tested using the Kolmogorov–Smirnov
test. Continuous variables were expressed as means� standard
deviations (SDs), and categorical variables were expressed as
absolute frequencies and percentages. Changes in the prevalence
of probable sarcopenia, a dichotomous outcome measured at two
time points, were analyzed using McNemar’s test, which is ap-
propriate for paired nominal data. Nonparametric alternatives
such as the Wilcoxon signed-rank test were not applied, as they
are intended for ordinal or continuous variables rather than
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binary outcomes. A two-tailed p value < 0.05 was considered
statistically signifcant. All statistical analyses were conducted
using SPSS Statistics, Version 23.0 (IBM Corp., Chicago,
IL, USA).

3 | Results

3.1 | Characteristics of Study Participants

No adverse events occurred during the exercise sessions or
during evaluations. The subjects were not absent for more than
three sessions of physical exercise. The adherence to the physical
exercise program was 100% (0 dropouts). The main character-
istics of the 132 study participants are presented in Table 2. The
majority were men (61.3%), and the average age was 67.0�

5.8 years, indicating that the sample consisted of relatively young
community-dwelling older adults. Indeed, nearly 90% of the
study participants (n= 118) aged 74 or less years. Mean BMI
values indicate that most participants had normal weight/
overweight. This tendency was confrmed when participants
were examined according to BMI distribution, with most of them
being classifed as normal weight and overweight, some as obese,
and two as underweight. Probable sarcopenia was primarily
based on low IHG values (88.6%), while low 5STS performance
was found in 11.4% of the examined sample. Average physical
performance in all assessment tests was lower than normative
values of the Brazilian population [1].

3.2 | Efects of MCET on Physical Performance

Table 3 shows the efects of the MCET on physical performance.
The exercise training program signifcantly increased TUG
(�7.0%), balance (53.0%), 5STS (�10.0%), andWS at normal pace
(13.0%). No signifcant efects were observed on IHG (þ2%) and
WS at fast pace (35%).

3.3 | Efects of MCET on the Prevalence of
Probable Sarcopenia

Figure 2 shows the efects of MCET on the prevalence of probable
sarcopenia, identifed according to the cutof points proposed by
the EWGSOP2 [9]. A signifcant decrease in the prevalence of
IHG-based probable sarcopenia was observed (88.6% vs. 67.4%),
while no changes were found in 5STS-based sarcopenia (11.4% vs.
9.85%).

TABLE 2 | Main characteristics of study participants (n= 132).

Variable Mean� SD (%)
Age (years) 67.02� 5.86
BMI (kg/m2) 26.50� 5.28
BMI distribution (n, %)
Underweight (≤ 18.5 kg/m2) 2, 2.2
Normal weight (18.5–24.9 kg/m2) 44, 43.9
Overweight (25.0–29.9 kg/m2) 55, 55.0

Obese (≥ 30 kg/m2) 31, 30.7
Sex (men) 61.3%
Balance (s) 14.39� 12.28
TUG (s) 7.33� 1.45
WS at normal pace (s) 1.27� 0.29
WS at fast pace (s) 1.69� 0.58
IHG (kg) 19.65� 4.59
Relative IHG (kg/kg) 0.38� 0.28
5STS (s) 12.10� 3.62
IHG-based probable sarcopenia (n,%) 116 (88.6)
5STS-based probable sarcopenia (n,%) 16 (11.4)

Note: 5STS = 5-time sit-to-stand (5STS) test; IHG= isometric handgrip.
Abbreviations: BMI = body mass index; TUG= timed “up-and-go”;
WS =walking speed.

TABLE 3 | Efects of MCET on physical performance.

Variable
Pre

(mean� SD)
Post

(mean� SD)
TUG (s) 7.33� 1.45 6.82� 1.62∗

Balance (s) 14.39� 12.28 22.01� 9.93∗

WS at normal pace
(m/s)

1.27� 0.29 1.43� 0.25∗

WS at fast pace (m/s) 1.69� 0.58 2.04� 2.18
IHG (kg) 19.65� 4.59 20.06� 6.59
Relative IHG (kg/kg) 0.38� 0.28 0.37� 0.31
5STS (s) 12.10� 3.62 10.89� 5.09∗

Note: p < 0.05 vs. Pre. 5STS = 5-time sit-to-stand (5STS) test; IHG= isometric
handgrip.
Abbreviations: TUG= timed “up-and-go”; WS =walking speed.
∗p < 0.05.

FIGURE 1 | Schematic representation of one set of exercises used in the MCEP.
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4 | Discussion

The main fndings of the present study indicate that a 1-year
intervention program based on a MCET strategy signifcantly
increased physical performance in distinct assessment tests,
including TUG, balance, 5STS, and WS at normal pace, among
community-dwelling older adults with probable sarcopenia.
Although signifcant improvements in IHG performance were
not observed, the exercise training program promoted a notable
reduction in the prevalence of probable sarcopenia, when de-
termined by low IHG.

To the best of our knowledge, this is the frst study that examined
the efects of an MCET intervention on the prevalence of
probable sarcopenia. Our fndings align with a substantial body
of evidence supporting the efectiveness of MCET programs in
the physical performance of older adults. Bird et al., [36] found
that a 39-week MCET signifcantly increased lower-limb muscle
strength, balance, and TUG performance of physically inactive
community-dwellers. These fndings were expanded by Frei-
berger et al. [37], who examined the efects of a MCET program
performed twice a week and composed of progressive resistance,
balance, and endurance exercises. After the intervention, sig-
nifcant improvements in TUG, balance, 5STS, andWS at normal
pace were observed [37]. More recently, Rodrigues et al. [38]
confrmed these fndings after investigating the impact of
a MCET aligned with the recommendations of the American
College of Sports Medicine (ACSM).

Similar results have been found in investigations involving in-
dividuals at comparable or subsequent stages of neuromuscular
decline to those of participants of the present study. Sadjapong
et al. [39] observed that a MCET involving progressive endur-
ance, resistance, and balance training performed three times
a week over 12 weeks signifcantly increased upper-limb muscle
strength, TUG, and balance among older adults with physical
frailty, identifed according to the frailty phenotype. Comparable
results were found by Li et al. [40], after investigating the efects

of a tailored, structured, and progressive MCET (i.e.,
VIVIFRAIL).

These fndings have been recently confrmed in pooled analyses.
For instance, Yang et al. [41] examined data of nearly fve
thousand frail older adults (age ranged from 62.2 to 94.3 years)
from 28 studies. MCET characteristics were substantially ho-
mogenous, with intervention length varying from 12 to 52 weeks,
frequency from one to seven days a week, and session duration
from 26 to 90min [41]. Findings indicated that MCET signif-
cantly improved muscle strength, WS, balance, and TUG in this
population.

Our fndings underscore the potential of this exercise training
protocol and emphasize the need for further research using more
rigorous study designs, such as randomized clinical trials. In-
deed, the improvements observed in the present study might
result in signifcant decreases in the risk of many adverse out-
comes, including falls, disability, hospitalization, and death
[21–26]. Moreover, the reduction in the prevalence of probable
sarcopenia following the intervention suggests that older adults
may be at lower risk of developing more severe stages of this
condition and its numerous common outcomes [59, 60].

Nevertheless, the observation that the exercise training protocol
was not sufcient to improve WS at fast pace nor reduce the
prevalence of 5STS-based probable sarcopenia indicates that this
strategy might beneft from modifcations to its organizational
structure. Notably, both WS at a fast pace and 5STS are de-
pendent on the ability to generate muscle strength quickly
[61–64]—a physical capacity known as muscle power [65, 66].

Improvements in muscle power might be reached in response to
conventional resistance training programs [67–70]. However,
these outcomes are more likely to result from specifc exercise
programs in which concentric muscle contractions are per-
formed as quickly as possible [68, 70]. In response to this sce-
nario, expert consensus has endorsed power training as a valid
and efective method to enhance muscle power and physical
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FIGURE 2 | Prevalence of probable sarcopenia according to 5STS and IHG. ∗p < 0.05 vs. Pre. Abbreviations: 5STS = 5-time sit-to-stand (5STS) test;
IHG= isometric handgrip.
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performance in older adults [71, 72]. Therefore, the absence of
a specifc stimulus to muscle power in the examined MCET
program may have limited its impact on fast WS and 5STS.

The diferences between IHG and 5STS observed at baseline and
following the MCET deserve further discussion. The possibility
that these physical performance measures capture distinct facets
of muscle strength has been raised by research groups [73]. These
premises are based on the fact that IHG and 5STS difer in
biomechanical and biochemical characteristics.

In summary, IHG involves a brief maximal isometric contraction
primarily of the forearm muscles, whereas the 5STS is a longer,
dynamic task engaging multiple muscle groups and contraction
modes [73]. These biomechanical diferences likely lead to dis-
tinct metabolic demands and difering associations with other
physical performance measures [73]. Overall, our fndings
support the view that IHG and 5STS capture diferent aspects of
muscle function and should not be used interchangeably to
identify sarcopenia, an issue that warrants further
investigation [73].

Findings of the present study have important clinical implica-
tions. The characteristics of the MCEP suggest that it might be
a low-cost, efective, and safe strategy to primary care programs
aimed at reducing physical decline in community-dwelling older
adults. Furthermore, the fexibility of this exercise modality al-
lows for modifcations to the program, making it adaptable to
individual needs. To this end, health professionals caring for
older adults should ensure a thorough evaluation of each in-
dividual’s health status.

Furthermore, from a broader perspective, emerging evidence
suggests that novel care models integrating digital technologies
may further enhance the management of age-related physical
decline. In this context, Kim and Kim [74] recently demonstrated
that healthcare programs based on artifcial intelligence and
Internet of Things (AI·IoT) technologies were associated with
signifcant improvements in health behaviors, physical activity,
and cognitive function in community-dwelling older adults after
6 months of intervention. Notably, these programs combined
face-to-face and remote components, highlighting the potential
of technology-supported strategies to promote engagement and
sustained lifestyle changes in aging populations. Although such
interventions difer from structured exercise-based approaches
like MCET, they share a common goal of preserving functional
capacity and independence. Future research may explore
whether integrating digital health solutions with long-term
multicomponent exercise programs could further optimize
outcomes in older adults with probable sarcopenia, particularly
by enhancing adherence, personalization, and long-term mon-
itoring of physical function.

The present study has several limitations that should be ac-
knowledged to facilitate a more accurate interpretation of our
results. First, the quasi-experimental design, characterized by the
absence of randomization and a control group, may introduce
selection bias and limits the ability to draw causal inferences, as
observed changes cannot be attributed exclusively to the in-
tervention. Second, key exercise variables, such as intensity and
adherence, were not controlled for, which could have impacted
the efectiveness of the intervention. Third, the absence of muscle
mass assessment limited a more detailed evaluation of

sarcopenia status. The use of assessment tools (e.g., bioelectrical
impedance analysis) could have provided additional insight into
the fndings and should be considered in future studies. Fourth,
the study did not assess nutritional status or protein intake, both
of which are critical factors in muscle health and may have
infuenced the results. Fifth, participants were recruited for
convenience, which may limit the generalizability of our fndings
to a broader population. Sixth, the study sample consisted of
relatively young community-dwelling individuals, mostly men,
with preserved physical performance. The high adherence and
complete follow-up may be attributed to the municipally ad-
ministered exercise program and the restriction on participant
absences. Furthermore, these specifc characteristics preclude
the conduction of subgroup analysis taken into consideration the
possible sex- and age-related diferences that might emerge in
this type of analysis. As a result, caution is warranted when
extrapolating these fndings to other populations. Finally, the
underlying mechanisms mediating the potential efects of MCET
were not examined. Future studies should investigate biological
factors such as infammation, metabolism, and mitochondrial
function to better understand its impact on sarcopenia
[39, 75–77].

5 | Conclusions

Findings of the present study indicate that a 1-year intervention
program based on an MCET strategy signifcantly improved
multiple physical performance measures and enhanced sarco-
penia status in community-dwelling older adults. These im-
provements may substantially reduce the risk of adverse
outcomes, including falls, disability, hospitalization, and mor-
tality. Therefore, the MCET program tested in this study shows
promise as a primary care strategy to mitigate physical decline in
older adults. Future studies employing more robust study de-
signs, including larger and more diverse populations, diferent
age groups, and sex-specifc analyses, are needed to confrm these
fndings and clarify the underlying mechanisms of MCET on
muscle function and sarcopenia prevention.
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