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Abstract

Objectives: This study aimed to investigate the prevalence of and risk factors for sarcopenia
in community-dwelling older adults. Methods: This cross-sectional study was conducted
in Riyadh between February and May 2024. Sarcopenia was diagnosed using the Asian
Working Group on Sarcopenia (AWGS) criteria, which include muscle mass, grip strength,
and gait speed. Polypharmacy was defined as taking 5 medications or more. Depressive
symptoms were examined using the Arabic version of the Geriatric Depression Scale-15
with a cutoff score of >5. Multivariable logistic regression analyses were used to assess the
possible risk factors for sarcopenia. Results: A total of 182 participants were enrolled and
analyzed in the current study. Approximately 11% (n = 20) of participants were identified
as having sarcopenia based on the AWGS criteria. Individuals with sarcopenia were older,
with a mean age of 68.6 years, and a higher percentage were female (75.0% vs. 41.4%
in the non-sarcopenia group; p = 0.004). Compared with the non-sarcopenia group, the
sarcopenia group showed a higher prevalence of polypharmacy (≥5 medications) (55% vs.
16%; p < 0.001) and depressive symptoms (55% vs. 13.6%; p < 0.001). Conclusions: This
study identified an increased prevalence of sarcopenia among the geriatric population in
the Kingdom of Saudi Arabia using the AWGS criteria. The associated risk factors for sar-
copenia included older age, polypharmacy, and depressive symptoms. These associations
underscore the complex systemic interplay between physical health, mental well-being,
and therapeutic management in geriatric care. Routine assessment for sarcopenia should
be implemented into primary healthcare protocols for the older population, along with
medication review and depressive symptom screening.
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1. Introduction
Sarcopenia is an age-related progressive condition characterized by a general decrease

in skeletal muscle mass, strength, and physical performance [1]. Rosenberg coined the
term “sarcopenia” to refer to a decrease in muscular mass in older adults [2]. Over the
last few decades, researchers have shifted their focus from concentrating solely on muscle
mass to a broader definition of sarcopenia, which includes muscle strength and physical
function. The European Working Group on Sarcopenia in Older People (EWGSOP) defines
sarcopenia as a condition that involves a gradual and general loss of skeletal muscle mass
and strength, with a risk of physical impairment, mortality, and low quality of life [3].
Sarcopenia was first recognized as a disease in 2016 [4].
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Sarcopenia has been associated with poor outcomes, including physical disability,
comorbidities, risk of falls, injuries, hospital admission, and death rates, creating a greater
burden on the healthcare system [1,5–8]. Previous studies have linked sarcopenia to cogni-
tive decline, functional limitations, polypharmacy, and depressive symptoms [9,10]. The
healthcare system is significantly affected by sarcopenia in economic terms. Individuals
with sarcopenia incurred healthcare expenditures five times higher than those of hospital-
ized older individuals without sarcopenia [11]. Additionally, lowering sarcopenia by 10%
may result in yearly savings of more than one billion dollars [12].

There is a discrepancy in the literature regarding the global prevalence of sarcopenia,
which can be attributed to different diagnostic criteria and the heterogeneity of the studied
populations worldwide. According to a recent review, the prevalence of sarcopenia in
older adults generally falls between 10% and 16%, based on the specific diagnostic criteria
utilized and the group investigated [9]. Another systematic review and meta-analysis
reported an overall prevalence of sarcopenia of 27% based on muscle mass in the general
population [13]. However, previous studies conducted in Saudi Arabia were limited either
by using SARC-F as a screening tool rather than a diagnostic criterion or by restricting
the sample to pre-frail participants or including only women. These limitations may limit
the generalizability of the results to the broader Saudi older adult population. A previous
study used the SARC-F questionnaire to estimate sarcopenia prevalence in this cohort;
however, this method provides inconsistent results, has low sensitivity [14], and cannot
serve as a standalone diagnostic tool. Another study included only women [15,16]. This
distinction is important because the prevalence of sarcopenia varies substantially according
to the diagnostic criteria. Furthermore, polypharmacy has been linked to sarcopenia in
previous research, and depressive symptoms have also been associated with sarcopenia,
supporting their inclusion as potential risk factors [10,17,18]. Therefore, the current study
aimed to accurately assess the prevalence of sarcopenia in a geriatric population living
in the Kingdom of Saudi Arabia using well-established criteria. In addition, with current
demographic trends indicating gradual aging of the Saudi population, the prevalence of
sarcopenia is likely to increase, posing a significant public health problem. This highlights
the importance of conducting rigorous, detailed, and up-to-date evaluations to implement
effective preventive and intervention strategies. Therefore, this study aimed to assess
the prevalence of sarcopenia and its associated risk factors, including polypharmacy and
depressive symptoms, in older adults living in Saudi Arabia.

2. Methods
This cross-sectional study was conducted primarily in the Riyadh area of the Kingdom

of Saudi Arabia using a convenience sampling approach. The study was conducted be-
tween February and May 2024. We recruited participants primarily through local residential
neighborhoods, public advertising, and media. The inclusion criteria included being 60
years of age or older, being fluent in Arabic, and being able to ambulate independently.
Participants were excluded if they had mild cognitive impairment, as the study outcomes,
including medication use and depressive symptoms, required sufficient cognitive ability
for accurate recall and reporting. Cognitive function was assessed using the Montreal
Cognitive Assessment (MoCA) [19]. Participants with acute diseases that might influ-
ence their responses were also excluded. Written informed consent was obtained from
each participant, in accordance with the Declaration of Helsinki. Ethical approval (NO.
RHPT/24/3, 5 January 2024) was issued by the Ethics Committee of Prince Sattam bin
Abdulaziz University.
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2.1. Sample Size Estimation

An a priori power calculation was conducted using G*Power 3.1 to determine the
required sample size for sarcopenia prevalence. The sample size was estimated based on
previous evidence of the prevalence of sarcopenia [13]. The estimated overall prevalence
of sarcopenia based on muscle mass was 27%. Therefore, this criterion was included in
the power calculations. We used a chi-square goodness-of-fit test with an effect size of
0.27 (medium effect), a significance level (α) of 0.05, a desired power (1 − β) of 0.80, and
5 degrees of freedom. Finally, the analysis yielded the minimum required sample size of
176 participants for the current study. A total of 182 participants were included in the study.

2.2. Outcome Measures
Demographics

Data on age, sex, marital status, medications, chronic conditions, and height and
weight, which were used to calculate body mass index (BMI), were collected. The medical
history of chronic conditions was obtained through participant self-report during the
assessment session. Participants verified the number of medications they took. Medication
history was also collected via self-report to determine the total number of medications
currently being used for further analysis. Polypharmacy was defined as the use of five or
more medications by participants in the current sample [20].

2.3. Definitions of Sarcopenia

We used the Asian Working Group on Sarcopenia (AWGS) diagnostic criteria. Al-
though developed for East Asian groups, the AWGS cutoffs have been applied in Saudi and
Middle Eastern studies [16,21]. Validation of the AWGS criteria in Saudi Arabia remains
limited; however, these criteria enable meaningful regional and international comparisons.
The AWGS include low grip strength (<27 kg for males and <18 kg for females), low muscle
mass (<7 kg/m2 for males and <5.7 kg/m2 for females), and gait speed of ≤1 m/s [22].
Participants with sarcopenia was defined when participants have low muscle mass with
low muscle strength or poor physical performance, i.e., gait speed.

2.4. Sarcopenia-Related Measures
2.4.1. Muscle Mass

Muscle mass is a recognized diagnostic criterion in the AWGS. To measure muscle mass,
body composition was assessed using bioelectrical impedance analysis (BIA) (BIACORPUS
RX 4004M, MEDICAL HealthCare GmbH, Karlsruhe, Germany) in the current study. BIA
was selected based on its practical use for estimating appendicular skeletal muscle mass in
epidemiological and clinical settings where DXA is not feasible [23]. A validated equation
developed by Sergie et al. was utilized to estimate appendicular skeletal muscle mass (ASMM):
ASMM (kg) = −3.964 + (0.227 × (height2/Resistance)) + (0.095 × weight) + (1.384 × sex (with
male = 1; female = 0)) + (0.064 × Reactance) [24]. This equation was used because it was
validated against DXA and demonstrated strong predictive performance.

2.4.2. Muscle Strength

Handgrip strength was measured using a hand dynamometer (JAMAR PLUS+ Sam-
mons Preston, Bolingbrook, IL, USA) and reported in kilograms. The research assistants
who measured handgrip strength were two physical therapists trained in data collection
procedures using a standard protocol. The dominant hand was measured three times, and
the average value was used for analysis.
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2.4.3. Gait Speed

A 4 m track was used to measure gait speed. Gait speed is a simple measure and
functional mobility test with good reliability and validity in older adults. Each participant
was instructed to walk at a normal pace and allowed to use an assistive device if needed
during the test, with 1 m acceleration and 1 m deceleration zones. The research assistant
used a stopwatch to time each trial. Gait speed (m/s) was calculated by dividing the
distance by the time required to complete the test.

2.5. Geriatric Depression Scale-15 (GDS-15; Arabic Version)

The GDS-15 short version was developed to screen for depressive symptoms in older
adults. The GDS-15 consists of 15 questions regarding the participants’ mood. All the
answers pertain to the participants’ experiences during the previous week. All answers
have “yes” or “no” response options, with 1 point assigned to either “yes” or “no,” depend-
ing on the question [25]. A score > 5 was used as the cutoff score to suggest depressive
symptoms. In the current study, the Arabic-GDS-15 was used to measure depressive symp-
toms. This scale has been shown to be valid and reliable, with high internal consistency
(ICC = 0.89) [26].

2.6. Statistical Analysis

For continuous data, means and standard deviations were used, whereas for categori-
cal data, percentages and frequencies were reported. The normality of the data was assessed
using the Kolmogorov–Smirnov test. Multivariable logistic regression analyses were used
to examine the risk factors associated with sarcopenia in this sample, with associated odds
ratios (ORs) and 95% confidence intervals (95% CIs). The goodness of fit of the model was
assessed by the Hosmer–Lemeshow test, which indicated an adequate model fit (χ2 = 5.14,
p = 0.742). A p-value of less than 0.05 was set as the significance level. All analyses used
Stata version 15.1 (StataCorp, College Station, TX, USA) for data processing.

3. Results
A total of 182 participants were enrolled and analyzed in this study. Approximately

11% (n = 20) were categorized as having sarcopenia based on the AWGS criteria. There were
significant differences in several baseline characteristics between the sarcopenia and non-
sarcopenia groups. Participants with sarcopenia were older, with a mean age of 68.6 years,
and a higher percentage were female (75.0% vs. 41.4% in the non-sarcopenia group;
p = 0.004). Additionally, the sarcopenia group had a higher prevalence of polypharmacy
(≥5 medications) (55% vs. 16%; p < 0.001) and depressive symptoms (55% vs. 13.6%;
p < 0.001) than the non-sarcopenia group. This group also showed significantly lower
physical performance, indicated by lower grip strength (15.6 kg vs. 27.5 kg) and walking
speed (0.70 m/s vs. 1.03 m/s). There were no notable differences in body mass index (BMI)
or MoCA cognitive scores between the two groups (Table 1).

Table 1. Socio-demographic characteristics of participants in the study.

Variable Total (n = 182)
AWGS Criteria p Value

Non-Sarcopenia (n = 162) Sarcopenia (n = 20)

Age (y) 65.6 ± 5.2 65.2 ± 5.2 68.6 ± 4.7 0.006

Female, n (%) 82 (45.1) 67 (41.4) 15 (75.0) 0.004

Polypharmacy, n (%) <0.001
<5 Number of medications 145 (79.7) 136 (84.0) 9 (45.0)
≥5 Number of medications 37 (20.3) 26 (16.0) 11 (55.0)
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Table 1. Cont.

Variable Total (n = 182)
AWGS Criteria p Value

Non-Sarcopenia (n = 162) Sarcopenia (n = 20)

MoCA, mean (SD) 27.9 (1.3) 27.9 (1.3) 27.9 (1.3) 0.7713

Grip strength, mean (SD) 26.2 ± 8.8 27.5 ± 8.2 15.6 ± 5.9 <0.001

Gait speed (m/s), mean score (SD) 0.99 ± 0.31 1.03 ± 0.30 0.70 ± 0.18 <0.001

Depressive symptoms n (%) <0.001
No 149 (81.9) 140 (86.4) 9 (45.0)
Yes 33 (18.1) 22 (13.6) 11 (55.0)

BMI (kg/m2), mean (SD) 29.8 ± 5.4 29.6 ± 5.3 31.4 ± 5.8 0.157

MOCA: Montreal Cognitive Assessment; BMI: Body Mass Index

The factors associated with sarcopenia are shown in Table 2. Age, use of five or more medications, and depressive
symptoms were significantly associated with sarcopenia (OR = 1.12, 95% CI = 1.0–1.2; OR = 3.4, 95% CI = 1.1–10.5;
OR = 4.4, 95% CI = 1.4–13.3, respectively). There was a higher proportion of male participants (54.9%) than female
participants (45.1%). This distribution reflects natural recruitment patterns in community settings in Riyadh.
Although a higher proportion of females was observed in the sarcopenia group in the unadjusted analysis, sex was
not significantly associated with sarcopenia in the multivariable logistic regression model (adjusted OR 6.2, 95%
CI 0.91–10.6). Therefore, this imbalance is unlikely to have substantially influenced the findings of the main study.

Table 2. Multiple regression analysis between factors associated with sarcopenia.

Variables Adjusted OR (95% CI) p

Age 1.12 (1.0–1.2) 0.016
Sex

Female 3.1 (0.92–10.6) 0.068
Polypharmacy ≥ 5 number of medications 3.4 (1.1–10.5) 0.028

Depressive symptoms
Yes 4.4 (1.4–13.3) 0.009

OR: Odds Ratio.

4. Discussion
This study established the prevalence of sarcopenia among community-dwelling older

adults in Saudi Arabia and its associated risk factors. According to the AWGS criteria,
the prevalence of sarcopenia in this population was 11%. The risk factors associated with
sarcopenia in the present study were older age, polypharmacy, and depressive symptoms.
However, sex was not significantly associated with sarcopenia in the adjusted analysis.
This study was the first in the region to include both men and women from the community
in Saudi Arabia.

The prevalence of sarcopenia in the current study (11%) was consistent with previous
international reports. A previous meta-analysis examined the prevalence of sarcopenia
in the general population [27]. This study reported a pooled prevalence of sarcopenia of
10% across 35 studies, including a total of 58,404 participants [27]. The pooled prevalence
(10%) was consistent with the results of the present study (11%). However, the current
study was in contrast to other meta-analyses, including 70 studies that reported a range
of sarcopenia prevalence between 5.2% and 62.7% in the community [28]. This variability
in the prevalence of sarcopenia may be attributed to the lack of a pooled prevalence and
further analysis in this study. Other studies from different countries have reported different
prevalences of sarcopenia, including China (6.4% in men and 11.5% in women) [29], the
United States (36.5%) [30], Vietnam (32%) [31], Korea (27.5%) [32], and Turkey (5.2%) [33],
compared with the current study (11%). These differences could be attributed to the
different diagnostic criteria and populations with variations in lifestyle, physical activity
levels, and demographic factors. Few studies have examined the prevalence of sarcopenia
in Saudi Arabia [15,34]. These studies reported a higher prevalence of sarcopenia, ranging
from 20% to 65%, using different methods and definitions, which was higher than that
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reported in the current study (11%) [14]. The differences between the current study and
previous studies in Saudi Arabia included the use of participants from hospitals with
specific conditions, such as pre-frailty or only females, and the application of different
diagnostic criteria, including the SARC-F. The current study included both male and female
participants from the community using the AWGS criteria.

The current study found that older age was associated with sarcopenia. These results
were consistent with previous evidence that found an association between older age and
sarcopenia in different countries, including Vietnam [31], Korea [32], Thailand [35], and
Turkey [33]. However, the significant association with older age in the current study was
inconsistent with that of a previous study in Saudi Arabia [36]. This might be attributed
to different sampling methods, as this study recruited patients visiting a hospital with a
high prevalence of disability and the need for home care assistance, whereas the current
study recruited participants from the community who were able to perform functional
tasks. Older age may be linked to sarcopenia due to a reduction in growth hormone factors
and an increase in inflammatory markers, resulting in muscle mass loss with advanced
age [37,38].

Polypharmacy has been linked to sarcopenia due to the impact of medications
on overall health, medication interactions, and side effects. Previous studies identi-
fied a relationship between polypharmacy and sarcopenia in community-dwelling older
adults [10,17,39,40]. In the current study, the prevalence of polypharmacy among partic-
ipants with sarcopenia was 55%. The results of the current study were consistent with
those of previous studies and this study was the first to report an association between
polypharmacy and sarcopenia in older adults in Saudi Arabia. Polypharmacy may include
specific drugs that have a negative effect on muscles, such as corticosteroids [41–43]. An-
other factor associated with polypharmacy and sarcopenia is the change in body weight
and composition, which may affect drug metabolism and absorption [44]. Certain fre-
quently prescribed medications for older adults have distinct risks of physiological decline.
Medications, including glucocorticoids and antidepressants, may have a negative impact
on muscles, leading to muscle tissue damage. Conversely, other common classes of drugs,
such as non-steroidal anti-inflammatory drugs (NSAIDs) and beta-blockers, are known
to cause adverse systemic metabolic changes, including impaired mitochondrial function,
decreased blood perfusion, and subsequent disruptions in hormonal and electrolyte bal-
ance [17]. Further research is needed to examine the specific classes or clusters associated
with sarcopenia in older adults.

In the current study, depressive symptoms were associated with sarcopenia, which is
consistent with previous evidence [45]. In the current study, the prevalence of depressive
symptoms was 55% among the participants with sarcopenia. This high prevalence may in-
dicate that both sarcopenia and depressive symptoms share common risk factors. Common
risk factors included low levels of physical activity and exercise, the upregulation of inflam-
matory markers, and hormonal disorders [46]. The association between sarcopenia and
depressive symptoms is driven by several overlapping pathways, including the function of
neurotrophic factors, systemic oxidative stress, chronic inflammation, and the regulation of
behavioral factors related to daily living [47–49]. Future research should examine the causal
relationship between depressive symptoms and sarcopenia using longitudinal studies.

Although this study included participants from the community and used standard
diagnostic criteria for sarcopenia, including the AWGS criteria, it has some limitations
that need to be considered. The small sample size may limit the generalizability of the
findings. Additionally, the small sample size in the sarcopenia group limited the number of
variables included in the multivariable logistic regression model to prevent overfitting. The
cross-sectional design limited causal inference in the current study. Therefore, longitudinal
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studies are needed to determine the causal relationship between polypharmacy, depressive
symptoms, and sarcopenia. Furthermore, the lack of gold-standard measures, such as dual-
energy X-ray absorptiometry (DEXA), computed tomography, and magnetic resonance
imaging for measuring muscle mass, is another limitation. The use of the Sergi equation
in the current study was based on previous validation using DEXA. However, further
validation is needed in future research as the equation may differ across different ethnic
groups. Polypharmacy was obtained via self-report, which may have affected the results
and led to recall bias. Future studies should use medications dispensed from the pharmacy
records and other verification methods. Comorbidity was obtained via self-report, which
may have introduced an underestimation or overestimation of chronic conditions. Finally,
several important confounding factors known to be associated with sarcopenia were not
assessed in this study, including physical activity level, nutritional status (e.g., protein
intake), smoking status, and comorbidity burden. The absence of these variables may
have influenced the associations observed. Further research is needed, including the
assessment of additional confounding variables and the use of gold-standard measures for
diagnosing sarcopenia.

5. Conclusions
The current study identified an increased prevalence of sarcopenia (11%) among

older individuals in the Kingdom of Saudi Arabia according to the AWGS criteria. The
associated risk factors for sarcopenia included older age, polypharmacy, and depressive
symptoms in this population. These associations underscore the complex interplay between
physical health, mental well-being, and therapeutic management in geriatric care. Future
studies should examine whether routine screening for sarcopenia should be integrated into
primary healthcare protocols for older adults, along with medication review and depressive
symptom screening.

Author Contributions: B.A.A. conceived and designed the study; B.A.A. and A.M.A. helped with data
collection and interpretation, contributed to draft writing, and read and approved the final version of
the manuscript. All authors have read and agreed to the published version of the manuscript.

Funding: This study was supported by the Deanship of Scientific Research at Prince Sattam bin
Abdulaziz University under project (PSAU/2026/R/1447).

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of Prince Sattam bin Abdulaziz University
(No. RHPT/24/3, 5 January 2024).

Informed Consent Statement: Informed consent was obtained from all participants involved in
the study.

Data Availability Statement: The datasets used and/or analyzed in the current study are available
from the corresponding author upon reasonable request.

Acknowledgments: During the preparation of this manuscript, the authors used Gemini for English
proofreading. The authors have reviewed and edited the output and take full responsibility for the
content of this publication.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Beaudart, C.; Zaaria, M.; Pasleau, F.; Reginster, J.Y.; Bruyère, O. Health Outcomes of Sarcopenia: A Systematic Review and

Meta-Analysis. PLoS ONE 2017, 12, e0169548. [CrossRef] [PubMed]
2. Rosenberg, I.H. Summary comments. Am. J. Clin. Nutr. 1989, 50, 1231–1233. [CrossRef]

https://doi.org/10.3390/jcm15145633

https://doi.org/10.1371/JOURNAL.PONE.0169548
https://www.ncbi.nlm.nih.gov/pubmed/28095426
https://doi.org/10.1093/AJCN/50.5.1231
https://doi.org/10.3390/jcm15145633


J. Clin. Med. 2026, 15, 5633 8 of 9

3. Cruz-Jentoft, A.J.; Bahat, G.; Bauer, J.; Boirie, Y.; Bruyère, O.; Cederholm, T.; Cooper, C.; Landi, F.; Rolland, Y.; Sayer, A.A.; et al.
Sarcopenia: Revised European consensus on definition and diagnosis. Age Ageing 2019, 48, 601. [CrossRef] [PubMed]

4. Anker, S.D.; Morley, J.E.; von Haehling, S. Welcome to the ICD-10 code for sarcopenia. J. Cachexia Sarcopenia Muscle 2016, 7, 512.
[CrossRef] [PubMed]

5. Pacifico, J.; Geerlings, M.A.J.; Reijnierse, E.M.; Phassouliotis, C.; Lim, W.K.; Maier, A.B. Prevalence of sarcopenia as a comorbid
disease: A systematic review and meta-analysis. Exp. Gerontol. 2020, 131, 110801. [CrossRef] [PubMed]

6. Yeung, S.S.Y.; Reijnierse, E.M.; Pham, V.K.; Trappenburg, M.C.; Lim, W.K.; Meskers, C.G.M.; Maier, A.B. Sarcopenia and its
association with falls and fractures in older adults: A systematic review and meta-analysis. J. Cachexia Sarcopenia Muscle 2019, 10,
485–500. [CrossRef] [PubMed]

7. Wang, D.X.M.; Yao, J.; Zirek, Y.; Reijnierse, E.M.; Maier, A.B. Muscle mass, strength, and physical performance predicting activities
of daily living: A meta-analysis. J. Cachexia Sarcopenia Muscle 2020, 11, 3–25. [CrossRef] [PubMed]

8. Janssen, I.; Heymsfield, S.B.; Ross, R. Low relative skeletal muscle mass (sarcopenia) in older persons is associated with functional
impairment and physical disability. J. Am. Geriatr. Soc. 2002, 50, 889–896. [CrossRef] [PubMed]

9. Yuan, S.; Larsson, S.C. Epidemiology of sarcopenia: Prevalence, risk factors, and consequences. Metabolism 2023, 144, 155533.
[CrossRef] [PubMed]

10. Prokopidis, K.; Giannos, P.; Reginster, J.Y.; Bruyere, O.; Petrovic, M.; Cherubini, A.; Triantafyllidis, K.K.; Kechagias, K.S.;
Dionyssiotis, Y.; Cesari, M.; et al. Sarcopenia is associated with a greater risk of polypharmacy and number of medications: A
systematic review and meta-analysis. J. Cachexia Sarcopenia Muscle 2023, 14, 671–683. [CrossRef] [PubMed]

11. Antunes, A.C.; Araújo, D.A.; Veríssimo, M.T.; Amaral, T.F. Sarcopenia and hospitalisation costs in older adults: A cross-sectional
study. Nutr. Diet. 2017, 74, 46–50. [CrossRef] [PubMed]

12. Janssen, I.; Shepard, D.S.; Katzmarzyk, P.T.; Roubenoff, R. The healthcare costs of sarcopenia in the United States. J. Am. Geriatr.
Soc. 2004, 52, 80–85. [CrossRef] [PubMed]

13. Petermann-Rocha, F.; Balntzi, V.; Gray, S.R.; Lara, J.; Ho, F.K.; Pell, J.P.; Celis-Morales, C. Global prevalence of sarcopenia and
severe sarcopenia: A systematic review and meta-analysis. J. Cachexia Sarcopenia Muscle 2022, 13, 86–99. [CrossRef] [PubMed]

14. Alqahtani, B.A.; Alenazi, A.M.; Alshehri, M.M.; Alhowimel, A.S.; Alharbi, B.A.; Alhwoaimel, N.A. Cross-cultural adaptation
and validation of the Arabic version of the SARC-F for evaluating sarcopenia in Saudi older adults. BMC Geriatr. 2025, 25, 773.
[CrossRef] [PubMed]

15. Alodhayani, A.A.; Alsaad, S.M.; Almofarej, N.; Alrasheed, N.; Alotaibi, B. Frailty, sarcopenia and health related outcomes among
elderly patients in Saudi Arabia. Saudi J. Biol. Sci. 2020, 28, 1213–1217. [CrossRef] [PubMed]

16. Alsaawi, T.A.; Aldisi, D.; Abulmeaty, M.M.A.; Khattak, M.N.K.; Alnaami, A.M.; Sabico, S.; Al-Daghri, N.M. Screening for
Sarcopenia among Elderly Arab Females: Influence of Body Composition, Lifestyle, Irisin, and Vitamin D. Nutrients 2022, 14,
1855. [CrossRef] [PubMed]

17. König, M.; Spira, D.; Demuth, I.; Steinhagen-Thiessen, E.; Norman, K. Polypharmacy as a Risk Factor for Clinically Relevant
Sarcopenia: Results From the Berlin Aging Study II. J. Gerontol. Ser. A 2018, 73, 117–122. [CrossRef] [PubMed]

18. Ganggaya, K.S.; Vanoh, D.; Ishak, W.R.W. Prevalence of sarcopenia and depressive symptoms among older adults: A scoping
review. Psychogeriatrics 2024, 24, 473–495. [CrossRef] [PubMed]

19. Nasreddine, Z.S.; Phillips, N.A.; Bédirian, V.; Charbonneau, S.; Whitehead, V.; Collin, I.; Cummings, J.L.; Chertkow, H. The
Montreal Cognitive Assessment, MoCA: A brief screening tool for mild cognitive impairment. J. Am. Geriatr. Soc. 2005, 53,
695–699. [CrossRef] [PubMed]

20. Masnoon, N.; Shakib, S.; Kalisch-Ellett, L.; Caughey, G.E. What is polypharmacy? A systematic review of definitions. BMC Geriatr.
2017, 17, 230. [CrossRef] [PubMed]

21. Nasimi, N.; Dabbaghmanesh, M.H.; Sohrabi, Z. Nutritional status and body fat mass: Determinants of sarcopenia in community-
dwelling older adults. Exp. Gerontol. 2019, 122, 67–73. [CrossRef] [PubMed]

22. Chen, L.K.; Woo, J.; Assantachai, P.; Auyeung, T.-W.; Chou, M.Y.; Iijima, K.; Jang, H.C.; Kang, L.; Kim, M.; Kim, S.; et al. Asian
Working Group for Sarcopenia: 2019 Consensus Update on Sarcopenia Diagnosis and Treatment. J. Am. Med. Dir. Assoc. 2020, 21,
300–307.e2. [CrossRef] [PubMed]

23. Yu, S.C.Y.; Powell, A.; Khow, K.S.F.; Visvanathan, R. The Performance of Five Bioelectrical Impedance Analysis Prediction Equa-
tions against Dual X-ray Absorptiometry in Estimating Appendicular Skeletal Muscle Mass in an Adult Australian Population.
Nutrients 2016, 8, 189. [CrossRef] [PubMed]

24. Sergi, G.; De Rui, M.; Veronese, N.; Bolzetta, F.; Berton, L.; Carraro, S.; Bano, G.; Coin, A.; Manzato, E.; Perissinotto, E. Assessing
appendicular skeletal muscle mass with bioelectrical impedance analysis in free-living Caucasian older adults. Clin. Nutr. 2015,
34, 667–673. [CrossRef] [PubMed]

25. Yesavage, J.A.; Sheikh, J.I. 9/Geriatric Depression Scale (GDS). Clin. Gerontol. 1986, 5, 165–173. [CrossRef]
26. Chaaya, M.; Sibai, A.-M.; El Roueiheb, Z.; Chemaitelly, H.; Chahine, L.M.; Al-Amin, H.; Mahfoud, Z. Validation of the Arabic

version of the short Geriatric Depression Scale (GDS-15). Int. Psychogeriatr. 2008, 20, 571–581. [CrossRef] [PubMed]

https://doi.org/10.3390/jcm15145633

https://doi.org/10.1093/AGEING/AFZ046
https://www.ncbi.nlm.nih.gov/pubmed/31081853
https://doi.org/10.1002/JCSM.12147
https://www.ncbi.nlm.nih.gov/pubmed/27891296
https://doi.org/10.1016/J.EXGER.2019.110801
https://www.ncbi.nlm.nih.gov/pubmed/31887347
https://doi.org/10.1002/JCSM.12411
https://www.ncbi.nlm.nih.gov/pubmed/30993881
https://doi.org/10.1002/JCSM.12502
https://www.ncbi.nlm.nih.gov/pubmed/31788969
https://doi.org/10.1046/J.1532-5415.2002.50216.X
https://www.ncbi.nlm.nih.gov/pubmed/12028177
https://doi.org/10.1016/J.METABOL.2023.155533
https://www.ncbi.nlm.nih.gov/pubmed/36907247
https://doi.org/10.1002/jcsm.13190
https://www.ncbi.nlm.nih.gov/pubmed/36781175
https://doi.org/10.1111/1747-0080.12287
https://www.ncbi.nlm.nih.gov/pubmed/28731551
https://doi.org/10.1111/J.1532-5415.2004.52014.X
https://www.ncbi.nlm.nih.gov/pubmed/14687319
https://doi.org/10.1002/JCSM.12783
https://www.ncbi.nlm.nih.gov/pubmed/34816624
https://doi.org/10.1186/s12877-025-06349-y
https://www.ncbi.nlm.nih.gov/pubmed/41087906
https://doi.org/10.1016/j.sjbs.2020.11.058
https://www.ncbi.nlm.nih.gov/pubmed/33613049
https://doi.org/10.3390/nu14091855
https://www.ncbi.nlm.nih.gov/pubmed/35565822
https://doi.org/10.1093/gerona/glx074
https://www.ncbi.nlm.nih.gov/pubmed/28481965
https://doi.org/10.1111/PSYG.13060
https://www.ncbi.nlm.nih.gov/pubmed/38105398
https://doi.org/10.1111/J.1532-5415.2005.53221.X
https://www.ncbi.nlm.nih.gov/pubmed/15817019
https://doi.org/10.1186/S12877-017-0621-2
https://www.ncbi.nlm.nih.gov/pubmed/29017448
https://doi.org/10.1016/j.exger.2019.04.009
https://www.ncbi.nlm.nih.gov/pubmed/31022445
https://doi.org/10.1016/J.JAMDA.2019.12.012
https://www.ncbi.nlm.nih.gov/pubmed/32033882
https://doi.org/10.3390/NU8040189
https://www.ncbi.nlm.nih.gov/pubmed/27043617
https://doi.org/10.1016/J.CLNU.2014.07.010
https://www.ncbi.nlm.nih.gov/pubmed/25103151
https://doi.org/10.1300/J018v05n01_09
https://doi.org/10.1017/S1041610208006741
https://www.ncbi.nlm.nih.gov/pubmed/18289453
https://doi.org/10.3390/jcm15145633


J. Clin. Med. 2026, 15, 5633 9 of 9

27. Shafiee, G.; Keshtkar, A.; Soltani, A.; Ahadi, Z.; Larijani, B.; Heshmat, R. Prevalence of sarcopenia in the world: A systematic
review and meta- analysis of general population studies. J. Diabetes Metab. Disord. 2017, 16, 21. [CrossRef] [PubMed]

28. Liu, J.; Zhu, Y.; Tan, J.K.; Ismail, A.H.; Ibrahim, R.; Hassan, N.H. Factors Associated with Sarcopenia among Elderly Individuals
Residing in Community and Nursing Home Settings: A Systematic Review with a Meta-Analysis. Nutrients 2023, 15, 4335.
[CrossRef] [PubMed]

29. Han, P.; Kang, L.; Guo, Q.; Wang, J.; Zhang, W.; Shen, S.; Wang, X.; Dong, R.; Ma, Y.; Shi, Y.; et al. Prevalence and Factors
Associated With Sarcopenia in Suburb-dwelling Older Chinese Using the Asian Working Group for Sarcopenia Definition.
J. Gerontol. A Biol. Sci. Med. Sci. 2016, 71, 529–535. [CrossRef] [PubMed]

30. Brown, J.C.; Harhay, M.O.; Harhay, M.N. Sarcopenia and mortality among a population-based sample of community-dwelling
older adults. J. Cachexia Sarcopenia Muscle 2016, 7, 290–298. [CrossRef] [PubMed]

31. Hoang, D.K.; Doan, M.C.; Le, N.M.; Nguyen, H.G.; Ho-Pham, L.T.; Nguyen, T.V. Prevalence of and risk factors for sarcopenia
in community-dwelling people: The Vietnam Osteoporosis Study. J. Cachexia Sarcopenia Muscle 2024, 15, 380–386. [CrossRef]
[PubMed]

32. Kim, G.S.; Lee, J.J.; Park, M.K.; Kim, L.; Kwon, S.; Park, E.J.; Yang, H.; Yang, S. Possible sarcopenia and associated factors in
community-dwelling older adults with a history of falls in the Republic of Korea: A cross-sectional study. BMC Geriatr. 2025, 25,
575. [CrossRef] [PubMed]

33. Simsek, H.; Meseri, R.; Sahin, S.; Kilavuz, A.; Bicakli, D.H.; Uyar, M.; Savas, S.; Sarac, F.; Akcicek, F. Prevalence of sarcopenia and
related factors in community-dwelling elderly individuals. Saudi Med. J. 2019, 40, 568–574. [CrossRef] [PubMed]

34. Aljawini, N.; Habib, S.S. Estimation of Sarcopenia Indices in Women from Saudi Arabia in Relation to Menopause and Obesity:
Cross-Sectional Comparative Study. J. Clin. Med. 2023, 12, 6642. [CrossRef] [PubMed]

35. Vanitcharoenkul, E.; Unnanuntana, A.; Chotiyarnwong, P.; Laohaprasitiporn, P.; Adulkasem, N.; Asavamongkolkul, A.; Chand-
hanayingyong, C. Sarcopenia in Thai community-dwelling older adults: A national, cross-sectional, epidemiological study of
prevalence and risk factors. BMC Public Health 2024, 24, 311. [CrossRef] [PubMed]

36. Alodhayani, A.A. Sex-specific differences in the prevalence of sarcopenia among pre-frail community-dwelling older adults in
Saudi Arabia. Saudi J. Biol. Sci. 2021, 28, 4005–4009. [CrossRef] [PubMed]

37. Waters, D.L.; Baumgartner, R.N.; Garry, P.J. Sarcopenia: Current perspectives. J. Nutr. Health Aging 2000, 4, 133–139. [PubMed]
38. Roubenoff, R. Sarcopenia: A major modifiable cause of frailty in the elderly. J. Nutr. Health Aging 2000, 4, 140–142. [PubMed]
39. Pana, A.; Sourtzi, P.; Kalokairinou, A.; Velonaki, V.S. Sarcopenia and polypharmacy among older adults: A scoping review of the

literature. Arch. Gerontol. Geriatr. 2022, 98, 104520. [CrossRef] [PubMed]
40. Tanaka, T.; Akishita, M.; Kojima, T.; Son, B.K.; Iijima, K. Polypharmacy with potentially inappropriate medications as a risk factor

of new onset sarcopenia among community-dwelling Japanese older adults: A 9-year Kashiwa cohort study. BMC Geriatr. 2023,
23, 390. [CrossRef] [PubMed]

41. Klein, G.L. The Effect of Glucocorticoids on Bone and Muscle. Osteoporos. Sarcopenia 2015, 1, 39–45. [CrossRef] [PubMed]
42. Jensen, L.D.; Andersen, O.; Hallin, M.; Petersen, J. Potentially inappropriate medication related to weakness in older acute

medical patients. Int. J. Clin. Pharm. 2014, 36, 570–580. [CrossRef] [PubMed]
43. Pasco, J.A.; Mohebbi, M.; Holloway, K.L.; Brennan-Olsen, S.L.; Hyde, N.K.; Kotowicz, M.A. Musculoskeletal decline and mortality:

Prospective data from the Geelong Osteoporosis Study. J. Cachexia Sarcopenia Muscle 2017, 8, 482–489. [CrossRef] [PubMed]
44. Maher, D.; Ailabouni, N.; Mangoni, A.A.; Wiese, M.D.; Reeve, E. Alterations in drug disposition in older adults: A focus on

geriatric syndromes. Expert. Opin. Drug Metab. Toxicol. 2021, 17, 41–52. [CrossRef] [PubMed]
45. Li, Z.; Tong, X.; Ma, Y.; Bao, T.; Yue, J. Prevalence of depression in patients with sarcopenia and correlation between the two

diseases: Systematic review and meta-analysis. J. Cachexia Sarcopenia Muscle 2022, 13, 128–144. [CrossRef] [PubMed]
46. Hallgren, M.; Herring, M.P.; Owen, N.; Dunstan, D.; Ekblom, Ö.; Helgadottir, B.; Nakitanda, O.A.; Forsell, Y. Exercise, Physical

Activity, and Sedentary Behavior in the Treatment of Depression: Broadening the Scientific Perspectives and Clinical Opportunities.
Front. Psychiatry 2016, 7, 36. [CrossRef] [PubMed]

47. Koltun, D.O.; Marquart, T.A.; Shenk, K.D.; Elzein, E.; Li, Y.; Nguyen, M.; Kerwar, S.; Zeng, D.; Chu, N.; Soohoo, D.; et al. New
fatty acid oxidation inhibitors with increased potency lacking adverse metabolic and electrophysiological properties. Bioorg. Med.
Chem. Lett. 2004, 14, 549–552. [CrossRef] [PubMed]

48. Campbell, S.; Marriott, M.; Nahmias, C.; MacQueen, G.M. Lower Hippocampal Volume in Patients Suffering From Depression: A
Meta-Analysis. Am. J. Psychiatry 2004, 161, 598–607. [CrossRef] [PubMed]

49. Binder, D.K.; Scharfman, H.E. Mini Review. Growth Factors 2004, 22, 123–131. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/jcm15145633

https://doi.org/10.1186/s40200-017-0302-x
https://www.ncbi.nlm.nih.gov/pubmed/28523252
https://doi.org/10.3390/nu15204335
https://www.ncbi.nlm.nih.gov/pubmed/37892411
https://doi.org/10.1093/gerona/glv108
https://www.ncbi.nlm.nih.gov/pubmed/26286608
https://doi.org/10.1002/jcsm.12073
https://www.ncbi.nlm.nih.gov/pubmed/27239410
https://doi.org/10.1002/jcsm.13383
https://www.ncbi.nlm.nih.gov/pubmed/38146138
https://doi.org/10.1186/s12877-025-06248-2
https://www.ncbi.nlm.nih.gov/pubmed/40745296
https://doi.org/10.15537/smj.2019.6.23917
https://www.ncbi.nlm.nih.gov/pubmed/31219491
https://doi.org/10.3390/jcm12206642
https://www.ncbi.nlm.nih.gov/pubmed/37892780
https://doi.org/10.1186/s12889-024-17804-7
https://www.ncbi.nlm.nih.gov/pubmed/38281041
https://doi.org/10.1016/j.sjbs.2021.04.010
https://www.ncbi.nlm.nih.gov/pubmed/34220258
https://www.ncbi.nlm.nih.gov/pubmed/10936899
https://www.ncbi.nlm.nih.gov/pubmed/10936900
https://doi.org/10.1016/j.archger.2021.104520
https://www.ncbi.nlm.nih.gov/pubmed/34619629
https://doi.org/10.1186/s12877-023-04012-y
https://www.ncbi.nlm.nih.gov/pubmed/37365526
https://doi.org/10.1016/j.afos.2015.07.008
https://www.ncbi.nlm.nih.gov/pubmed/26557727
https://doi.org/10.1007/s11096-014-9940-y
https://www.ncbi.nlm.nih.gov/pubmed/24723261
https://doi.org/10.1002/jcsm.12177
https://www.ncbi.nlm.nih.gov/pubmed/28025860
https://doi.org/10.1080/17425255.2021.1839413
https://www.ncbi.nlm.nih.gov/pubmed/33078628
https://doi.org/10.1002/jcsm.12908
https://www.ncbi.nlm.nih.gov/pubmed/34997702
https://doi.org/10.3389/fpsyt.2016.00036
https://www.ncbi.nlm.nih.gov/pubmed/27014101
https://doi.org/10.1016/j.bmcl.2003.09.093
https://www.ncbi.nlm.nih.gov/pubmed/14698201
https://doi.org/10.1176/appi.ajp.161.4.598
https://www.ncbi.nlm.nih.gov/pubmed/15056502
https://doi.org/10.1080/08977190410001723308
https://www.ncbi.nlm.nih.gov/pubmed/15518235
https://doi.org/10.3390/jcm15145633

	Introduction 
	Methods 
	Sample Size Estimation 
	Outcome Measures 
	Definitions of Sarcopenia 
	Sarcopenia-Related Measures 
	Muscle Mass 
	Muscle Strength 
	Gait Speed 

	Geriatric Depression Scale-15 (GDS-15; Arabic Version) 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

