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Risk of sarcopenia in community
dwelling older adults in Kuwait

Latifah Alenezi'*, Maath Alhaddad® and Ali N. Ali2

!Physical Therapy Department, Faculty of Allied Health Sciences, Kuwait University, Kuwait City,
Kuwait, 2School of Medicine and Population Health, University of Sheffield, Sheffield, United Kingdom

Introduction: Sarcopenia is characterized by a loss of skeletal muscle mass,
strength, and/or physical performance, and is associated with numerous
adverse health outcomes. Data on the risk of sarcopenia in Arabic speaking
countries is lacking, in particular in Kuwait, and this study aimed to provide
initial estimates of sarcopenia risk. Given that sarcopenia predicts frailty, we also
examined how population characteristics interact with sarcopenia risk and key
frailty determinants, including mobility, strength, independence, and falls risk.
Methods: This cross-sectional study included community-dwelling older adults
in Kuwait City. In a single session, data collected included socio-demographics;
sarcopenia risk using the SARC-F screening tool; independence in daily living using the
Physical Self-Maintenance Scale (PSMS); fear of falling using the Short Falls Efficacy
Scale-International (Short FES-I); frailty using the Fatigue, Resistance, Ambulation,
lllnesses, and Loss of weight (FRAIL) scale; strength using handgrip strength and the
Five Times Sit-to-Stand Test (FTSTS); and mobility using the 4-meter gait speed test
and Timed Up and Go (TUG) test. Participants were classified as at risk (SARC-F > 4)
or not at risk (< 4). Associations were analyzed using Chi-square and ANOVA. Logistic
regression identified factors linked to sarcopenia and frailty, treating the persons
without frailty as the reference group. Model fit was assessed by McFadden'’s R2.
Results: A total of 92 older adults participated in the study. Of these, 29 (31.5%)
were at risk of sarcopenia (SARC-F > 4). Females were significantly more likely
to exhibit sarcopenia risk (47.4%) than males (20.4%) (p = 0.006). Sarcopenia risk
was significantly associated with lower independence, slower gait speed, and
higher age, FRAIL scores, TUG, and 5xSTS values. Logistic regression showed
that female gender and advanced age (70-79 years) were significant predictors
of sarcopenia risk. Frailty was present in 18.5% of participants and was strongly
associated with multimorbidity (>3 chronic conditions). Concern about falling
was common, with 73.9% reporting moderate to high concern.

Conclusion: The risk of sarcopenia among older adults in Kuwait may be
high. Accurate risk estimates are needed, involving muscle mass assessments
and exploration of risk factors in order to implement effective screening and
intervention services.

KEYWORDS

Kuwait, older adults, risk, SARC-F, sarcopenia

1 Introduction

According to the Asian Working Group for Sarcopenia (AWGS 2019), sarcopenia is defined
by low muscle mass, low muscle strength, and/or poor physical performance (1), is an age-related
progressive condition gaining attention over the last 30 years due to its strong links with frailty
and poor health outcomes (2). Older adults with sarcopenia - are at increased risk of falls and
fractures (3), hospitalisation (4), depression (5), functional decline (6), and all-cause mortality (7)
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compared to older adults without sarcopenia. The global prevalence of
sarcopenia ranges from 10 to 27% (8) and is increasing due to aging
populations in both developed and developing countries. The societal
and economic impact of sarcopenia is significant; in the US, sarcopenia
accounted for approximately 1.5% of total health spending ($18.5 billion)
in 2004 (9), and this is likely higher today.

Recognition of sarcopenias impact occurred alongside the
development of comprehensive tools for screening and diagnosis,
which aim to detect the condition and identify individuals at risk (10).
Initially developed in European populations, tools such as the SARC-F
questionnaire, physical performance tests, and functional scales have
been used and validated in many countries worldwide. Understanding
sarcopenids risk is a critical step in developing screening services, which
could have substantial benefits as early interventions, such as resistance
training programs (11) and nutritional optimization (12), may delay or
even reverse sarcopenia in affected individuals or those at risk.

International consensus statements (e.g., AWGS 2019; EWGSOP2)
emphasize the clinical and public-health significance of early detection
and targeted interventions. Despite this, there is a marked lack of data
from Arabic-speaking countries, and, to our knowledge, no estimates
of sarcopenia risk among community-dwelling older adults in Kuwait.

Research problem: The burden and correlates of sarcopenia risk
in Kuwait are unknown, as are the patterns of association between
sarcopenia risk and functional determinants (mobility, balance,
strength, independence) and psychosocial factors (fear of falling).
Kuwait’s demographic and sociocultural context—including high
obesity prevalence, sedentary occupations, lower habitual physical
activity, and limited sun exposure among women—may possibly
elevate sarcopenia risk and modify related functional outcomes (13).
Without country-specific evidence, health systems lack a foundation
for implementing proactive screening pathways and rehabilitation
strategies tailored to local needs.

Therefore, this study aimed to provide initial estimates of
sarcopenia risk in a sample of community-dwelling older adults in
Kuwait and to examine how population characteristics and key frailty
determinants (mobility, strength, independence, and falls risk)
interact with sarcopenia risk.

1.1 Study hypothesis

Grounded in international evidence and prior literature (1, 3,
6, 7, 10), we hypothesized that: (1) older adults in Kuwait have a
higher risk of developing sarcopenia compared to globle average;
(2) Females aged 70 years or above are at higher risk of developing
sarcopenia compared to male counterparts; (3) sarcopenia risk
would be associated with poorer functional performance (slower
gait speed, prolonged Timed Up and Go [TUG], longer Five-Times
Sit-to-Stand [5xSTS]) and lower independence in activities of daily
living; and (4) sarcopenia risk would align with higher FRAIL
scores and greater concern about falling.

2 Methods
2.1 Design

This was a multi-centre, cross-sectional observational study with
recruitment.
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2.2 Population and setting

Participants were community-dwelling older adults aged 65 and
above, recruited from 5 different elder community groups and the
general public in Kuwait City. Inclusion criteria were: age >65 years and
ability to ambulate independently within the household, with or without
assistive devices. Exclusion criteria included acute illness, medical
conditions associated with cachexia (e.g., cancer, heart failure), severe
cognitive impairment, and inability to read or understand Arabic.
Screening was based on self-reported medical history and informal
clinical indicators assessed by trained physiotherapists. Questionnaires
were translated into Arabic by bilingual experts, and verbal assistance
was provided by physiotherapists to ensure accessibility.

2.3 Data collection tools

2.3.1 SARC-F

SARC-F is a reliable and valid screening tool for sarcopenia (14),
comprising five components: strength, assistance walking, rising from
a chair, climbing stairs, and falls. Scores range from 0 to 10, with a
higher score indicating a greater risk of sarcopenia. Participants were
categorized as SARC-F positive (score > 4) or negative (score < 4).
While the SARC-F has not been formally validated in an Arabic
translation, such translations have been used in prior studies (15).

2.3.2 Physical Self-Maintenance Scale

The PSMS is a reliable and valid instrument for assessing
independence in activities of daily living (ADLs) in older adults. It
comprises two sections: the first includes six items related to basic
ADLs, and the second includes eight items related to instrumental
ADLs (IADLs). Each item is rated on a five-point scale, where 0
indicates complete dependence and 5 indicates complete
independence. In this study, only the first section was used to assess
independence in six activities of daily living (ADL) for older adult

populations (16).

2.3.3 Short version of the Falls Efficacy Scale —
International

The Short FES-1 is a validated tool used to measure fear of falling
(17), composed of 7 questions that assess concern for falls during
differing ADLs, scoring each item 1 (no concern) to 4 (very
concerned). Scores were trichotamised: 7-8 =low concern;
9-13 = moderate concern; 14-28 = great concern. The Arabic version

was utilized in this study (18).

2.3.4 The Fatigue, Resistance, Ambulation,
Illnesses, and Loss of weight scale (FRAIL)

A short assessment tool assessing frailty (19), containing 5
questions directed at components of the Cardiovascular Health Study
Frailty Index (20), relating to fatigue, resistance, ambulation, illnesses
and weight loss. Presence of these issues scores a single point.
Individuals are considered robust (score 0), having pre frailty (score
1-2) or having frailty (score 3-5). The Arabic version, which has
demonstrated validity and reliability, was used in this study (21).

2.3.5 4-meter gait speed
The 4-meter gait speed test is a validated measure of mobility and
lower limb strength. A 4-meter path was marked with an additional 1

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1703711
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Alenezi et al.

meter at each end to allow for acceleration and deceleration. Participants
were instructed to walk at their usual pace while the time to cover the
central 4 meters was recorded using a stopwatch. Assistive devices were
permitted, but no physical assistance was allowed. A gait speed of
<0.8 m/s was considered indicative of slow walking speed (22).

2.3.6 Timed Up and Go test (TUG)

The TUG test is a reliable and valid tool for assessing mobility and fall
risk in older adults. Participants wore their usual footwear and used
assistive devices if needed. From a seated position in a chair with armrests,
they were instructed to stand up, walk 3 meters, turn around, return, and
sit down (23). The time taken to complete the task was recorded. Those
taking > 20s are considered fulfilling criteria for reduced physical
performance and >13.5 s increased risk of falls (10, 24).

2.3.7 Five-Times Sit-to-Stand test (5xSTS)

The 5xSTS test evaluates lower extremity strength, balance, and
fall risk. Participants sat in a standard chair with arms crossed over the
chest. Upon the command “go,” they stood up and sat down five times
as quickly as possible. The time taken to complete the task was
recorded. Normative values for this test are 11.4 s for individuals aged
60-69 years, 12.6 s for those aged 70-79 years, and 14.8 s for those
aged 80-89 years. Longer times were considered indicative of
increased fall risk (25).

2.3.8 Hand grip strength

Grip strength was measured using an electronic hand
dynamometer (TAKALI Scientific, Japan) according to standardized
procedures (26); < 27Kg and < 16Kg indicated criteria for reduced
muscle strength for males and females, respectively (10).

2.3.9 Defining risk of sarcopenia

A diagnosis of sarcopenia could not be confirmed in this study
because muscle mass was not quantitatively assessed using methods
such as BIA, DEXA, or MRI. For the purposes of this exploratory
analysis, risk of sarcopenia was defined as SARC-F > 4. Among those
at risk, probable sarcopenia was defined as participants scoring > 4 on
the SARC-F questionnaire combined with either reduced handgrip
strength or prolonged Five-Times Sit-to-Stand performance.
Participants who additionally demonstrated prolonged TUG and
4-Meter Gait Speed were classified as having probable severe
sarcopenia.

2.3.10 Rationale for assessment instruments

The selection of assessment instruments was guided by the study’s
objective to estimate sarcopenia risk and examine its functional and
psychosocial consequences among older adults in Kuwait. In line with
the expanded study aim to explore the interaction of population
characteristics on sarcopenia risk and related determinants of frailty,
these measures were included to provide a comprehensive
understanding of vulnerability, mobility, and functional decline in this
population. The Frailty Scale was included to evaluate frailty status,
which is clinically relevant because frailty and sarcopenia share
overlapping characteristics such as fatigue, reduced physical activity,
and muscle weakness. Assessing frailty provides a broader
understanding of vulnerability and functional decline in this
population. The Physical Self-Maintenance Scale was used to measure
independence in activities of daily living, an essential functional
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domain often compromised by sarcopenia-related reductions in
muscle strength and physical performance. The Falls Efficacy Scale -
International was incorporated to assess fear of falling, a psychological
factor that influences mobility, activity participation, and quality of life
in older adults with impaired balance and strength.

Physical performance tests were selected based on international
consensus guidelines for sarcopenia diagnosis. The Four-Meter Gait
Speed Test is a validated measure of mobility and lower limb strength,
while the Timed Up and Go Test evaluates dynamic balance,
functional mobility, and fall risk. The Handgrip Strength Test is widely
recognized as a core indicator of overall muscle strength and is integral
to sarcopenia diagnostic criteria. Finally, the Five-Times Sit-to-Stand
Test was included to assess lower limb strength and functional
capacity. Although normative values for handgrip strength and sit-to-
stand performance are not specific to the Arabic population, these
tests remain clinically relevant and their limitations are acknowledged
in this study.

2.4 Procedure

Ethical approval was obtained from the Institutional Review
Boards of Kuwait University- Health Science Centre (Ref. 126/2022).
All procedures were conducted in accordance with ethical standards
and approved by the relevant institutional review board. Participants
were recruited using a convenience sampling method from five elder
community groups and public venues across Kuwait City. Recruitment
was facilitated through outreach efforts, including flyers, word-of-
mouth, and social media. The study employed a convenience sampling
approach due to the exploratory nature of the study and logistical
constraints commonly encountered in community-based research.
Participants signed an in-formed consent form to ensure their
understanding of the purpose of this research study as well as the
confidentiality of their responses. Upon obtaining informed consent,
participants underwent a series of assessments conducted by trained
physiotherapists. All assessments were completed in a single session
following a structured protocol. Participants first completed a
demographic questionnaire (age, sex, marital status, education,
smoking status), followed by self-reported scales, including SARC-F,
Physical Self-Maintenance Scale, the Short Falls Efficacy Scale-
International, the Fatigue, Resistance, Ambulation, Illnesses, and Loss
of weight scale. Subsequently, physical performance tests were
administered in the following order: Handgrip Strength, Five-Times
Sit-to-Stand, Timed Up and Go, and 4-Meter Gait Speed. The entire
assessment session lasted approximately 45-60 min per participant,
depending on individual mobility and comprehension. All assessments
were conducted by trained physiotherapists fluent in Arabic to ensure
consistency and participant understanding. All instruments were
administered in Arabic, with English versions used only when
participants did not understand Arabic (such as non-Kuwaiti
participants whose first language was not Arabic). Data collection
began on May, 2022 and ended on June, 2023.

2.5 Data analysis

The characteristics of the participants were summarized using
descriptive statistics. Frequencies and percentages were employed for
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categorical variables, while means and standard deviations were
employed for continuous variables. Participants were categorized into
2 groups according to sarcopenia risk (SARC-F >4 =at risk;
SARC-F < 4 = not at risk). Categorical variables between groups were
compared using the Chi-square test among groups with varying levels
of the group. ANOVA was implemented for continuous variables.
Binomial logistic regression to identify factors associated with the risk
of sarcopenia. The model’s fit was evaluated using McFadden’s R*. The
results were statistically significant at a p-value level of less than 0.05.
All analyses were conducted using the JAMOVI software
version 2.3.28.

3 Results

Table 1 shows the demographic characteristics of the participants.
The study was based on a sample of 92 participants, among which 54
were males and 38 were females. More than half of the participants
were from the age-group 70-79 years (54.3%), while 40.2% were from
the age-group 60-69, and only 5.4% were from the age-group 80-89.
The majority of the participants were married (81.5%) and lived in a
nuclear family (88.0%).

Participants were assigned to groups based on SARC-F scores
(SARC-F > 4 =0, SARC-F < 4 = 1). From the whole sample (n = 92),
29 participants identified as at risk of sarcopenia (SARC-F > 4),
whereas 63 participants were not at risk (SARC-F < 4). Participants
were also classified as persons without frailty (score = 0), persons with
pre-frailty (score = 1-2), or persons with frailty (score = 3-5) based
on the total FRAIL scale score.

Regarding education, 51.1% left formal education before high
school, 15.2% completed a bachelor degree and 14.1% diploma. Among
the total participants, 10.9% reported the health status as excellent, 27.2%
as very good, 33.7% as good, and 27.2% as fair. Prevalence of smoking
was low at 12 and 92.4% were right-handed. Chronic diseases were
prevalent, with 40.2% reporting more than three conditions. The mean
BMI (+/— SD) of the respondents was 30.3 + 5.2.

Table 2 shows the distribution of sarcopenia risk, frailty status,
functional performance, and fall concern among the study
participants. Among the total participants, around one-third of the
participants were classified as being at risk of sarcopenia (SARC-F
positive), while 68.5% were classified as not at risk. Regarding Frailty
category, 18.5% were persons with frailty, 48.9% were persons with
pre-frailty and 32.6% were persons without frailty. Grip strength was
reduced in 53.3%, while 5xSTS demonstrated abnormal readings
(weakness of the legs and increased falls risk) in 82.6%. In the TUG,
48.9% demonstrated abnormally increased times, and 41.3%
demonstrated slow walking speeds in the 4MGS test. Fear of falling
was prevalent, with 43.5% of participants reporting great concern, and
30.4% moderate concern, with only 26.1% reporting low concern. The
PSMS revealed that 42.4% of the participants were dependent.

Table 3 shows the results of »* test that was conducted to examine
associations between sociodemographic, health, and functional
variables with sarcopenia risk. Sarcopenia risk was associated with
female gender, age category, lower education status, reported health
status, and chronic disease burden (> 3 health conditions).

Table 4 shows how sociodemographic, physiological, and
functional performance indicators are spread out across different
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Variables N =92 %
Gender

Female 38 41.3%
Male 54 58.7%
Age group

60-69 37 40.2%
70-79 50 54.3%
80-89 5 5.4%
Marital status

Married 75 81.5%
Not married 2 2.2%
Divorced 7 7.6%
Widowed 8 8.7%
Education

Below high school 47 51.1%
High school 9 9.8%
Diploma 13 14.1%
Bachelor 14 15.2%
Post graduate certificate 9 9.8%
Living with

Nuclear family 81 88.0%
Lives alone 2 2.2%
Others 2 2.2%
Extended family 7 7.6%
Health status

Excellent 10 10.9%
Very good 25 27.2%
Good 31 33.7%
Fair 25 27.2%
Poor 1 1.1%
Smoker

Yes 11 12.0%
No 81 88.0%
Dominant hand

RT 85 92.4%
LT 7 7.6%
Chronic disease

No 7 7.6%
One 22 23.9%
Two 26 28.3%
More than 3 37 40.2%
BMI

Mean (SD) 30.3(5.2) -
Range 21.0-47.0 -

RT, Right hand; LT, Left hand; BMI, Body Mass Index; SD, Standard Deviation.
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TABLE 2 Prevalence of sarcopenia risk, frailty, functional performance,
and fall concern among older adults in Kuwait (N = 92).

Variables Overall (N = 92) %
Sarcopenia

Negative 63 68.5%
Positive 29 31.5%
Frailty

Persons without frailty 30 32.6%
Persons with pre frailty 45 48.9%
Persons with frailty 17 18.5%
Handgrip strength (kg)

Within normal 43 46.7%
Weak 49 53.3%
Timed Up and Go (s)

No risk of fall 47 51.1%
Risk of fall 45 48.9%

Gait speed (4-Meter Walk Test, m/s)

Slow walking speed 38 41.3%
Good walking speed 54 58.7%
Five Time Sit-to-Stand (5xSTS, s)

No risk of fall 16 17.4%
Risk of fall 76 82.6%
Physical Self-Maintenance Scale

Dependent 39 42.4%
Independent 53 57.6%
Short Falls Efficacy Scale

Low concern 24 26.1%
Moderate concern 28 30.4%
Great concern 40 43.5%

levels of frailty. There was a strong link between gender and frailty
(p < 0.001). Most of the participants with frailty were women (82.4%),
but most of the persons without frailty (73.3%) and persons with
pre-frailty (64.4%) participants were men. Age was strongly linked to
frailty status (p = 0.016). Most adults between the ages of 70 and 79
were persons with pre-frailty (66.7%), while most participants
between the ages of 60 and 69 were persons without frailty (63.3%).
Additionally, marital status (p = 0.045) and education (p = 0.043) also
found to be significantly associated with frail categories.

There was also a strong link between living conditions and frailty
(p = 0.025). Majority of the participants in all the groups lived in
nuclear family. There was a strong link between health and frailty
(p < 0.001). Most of the participants with frailty said their health was
fair (58.8%) or good (35.3%), while most of the individuals without
frailty said their health was excellent (20.0%), very good (43.3%) or
good (26.7%). There was a strong link (p = 0.003) between the chronic
disease load and the fact that 64.7% of participants with frailty had
more than three chronic disorders.

Functional performance measures provided further insight. Hand
grip strength showed a non-significant trend (p = 0.334), with the
majority of participants with frailty classified as weak (64.7%). The
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TUG test was highly significant (p < 0.001), with 88.2% of participants
with frailty at risk of falling, compared to only 20.0% of participants
without frailty. Collectively, these findings underscore the role of
gender, age, health status, chronic disease, and mobility in shaping
frailty among older adults in Kuwait.

The frailty findings complement the main analysis by illustrating
how frailty aligns with sarcopenia. Both conditions share common
pathways of muscle loss, mobility limitation, and reduced
independence, and the patterns observed here help explain how
higher frailty levels correspond with increased sarcopenia risk and
overall physical decline among older adults in Kuwait.

Table 5 presents the outcomes of a binomial logistic regression
analysis aimed at identifying the major determinants of sarcopenia
risk in older adults. The model demonstrated a satisfactory overall fit,
indicated by a McFadden R* of 0.333.

The results indicate that males were significantly less likely to
experience sarcopenia compared to females (B = —1.67, SE = 0.69,
z=-2.42, p=0.016, OR =0.188), suggesting that gender is a
crucial predictor of sarcopenia. The age group was also significant:
participants aged 60-69 years had lower odds of sarcopenia than
those aged 70-79 years (B = —1.55, SE = 0.74, z = —2.09, p = 0.036,
OR = 0.213), while the 80-89 age group did not exhibit a significant
difference. The impact of education level was inconsistent.
Participants who had completed high school were significantly
more likely to have sarcopenia than those who had completed less
than high school (B = 2.43, SE = 1.02, p = 0.017, OR = 11.389). The
other education levels were not statistically significant. Smoking
status approached significance, with non-smokers being less likely
to have sarcopenia than smokers (B = —1.81, SE = 0.96, p = 0.060,
OR = 0.164).

Sarcopenia status was not significantly associated with other
variables, such as dominant hand, chronic disease incidence, and
recruitment source. Figures 1-3 illustrates the distribution of SARCF
Category scores across gender, education and age-group category,
respectively.

4 Discussion

This study provides the first estimate of sarcopenia risk in Kuwait,
suggesting the proportion of individuals at risk may be at the higher
end of global reports. Approximately one-third of community-
dwelling older adults were classified as at risk of sarcopenia by
SARC-E Risk was significantly higher in females and increased with
age (particularly 70-79 years). Because muscle mass was not assessed
using imaging or bioimpedance techniques, a definitive diagnosis of
sarcopenia could not be established. Therefore, the findings should be
interpreted as reflecting risk or probable sarcopenia, rather than
confirmed prevalence. Functional correlates of sarcopenia risk
included slower gait speed, prolonged TUG and 5xST'S times, reduced
independence in ADLs, higher FRAIL scores, and greater concern
about falls. Logistic regression identified female gender and advanced
age as independent predictors of sarcopenia risk. Our study also found
that sarcopenia risk was associated with increased, rather than
reduced, BMI. While sarcopenia risk is usually linked to lower body
mass, sarcopenia obesity—where individuals with risk of sarcopenia
also have overweight or obesity —has emerged (27). In our cohort, the
mean BMI was 30.3 + 5.2, placing the average participant in the obese
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TABLE 3 Associations between sociodemographic, health, and functional variables and sarcopenia risk among older adults in Kuwait (N = 92).

Variables Negative (N = 63) Positive (N = 29) Total (N = 92) p-value
Gender 0.006'
Female 20.0 (31.7%) 18.0 (62.1%) 38.0 (41.3%)
Male 43.0 (68.3%) 11.0 (37.9%) 54.0 (58.7%)
Age group 0.007"
60-69 32.0 (50.8%) 5.0 (17.2%) 37.0 (40.2%)
70-79 29.0 (46.0%) 21.0 (72.4%) 50.0 (54.3%)
80-89 2.0 (3.2%) 3.0 (10.3%) 5.0 (5.4%)
BMI 0.845°
Mean (SD) 30.2 (4.6) 30.4 (6.2) 30.3 (5.2)
Range 22.0-43.0 21.0-47.0 21.0-47.0
Marital status 0.357"
Married 52.0 (82.5%) 23.0 (79.3%) 75.0 (81.5%)
Not married 2.0 (3.2%) 0.0 (0.0%) 2.0 (2.2%)
Divorced 3.0 (4.8%) 4.0 (13.8%) 7.0 (7.6%)
Widowed 6.0 (9.5%) 2.0 (6.9%) 8.0 (8.7%)
Education 0.050"
Below high school 30.0 (47.6%) 17.0 (58.6%) 47.0 (51.1%)
Diploma 11.0 (17.5%) 2.0 (6.9%) 13.0 (14.1%)
Bachelor 12.0 (19.0%) 2.0 (6.9%) 14.0 (15.2%)
High school 3.0 (4.8%) 6.0 (20.7%) 9.0 (9.8%)
Post graduate certificate 7.0 (11.1%) 2.0 (6.9%) 9.0 (9.8%)
Living with 0.150"
Nuclear family 56.0 (88.9%) 25.0 (86.2%) 81.0 (88.0%)
Lives alone 2.0 (3.2%) 0.0 (0.0%) 2.0 (2.2%)
Others 0.0 (0.0%) 2.0 (6.9%) 2.0 (2.2%)
Extended family 5.0 (7.9%) 2.0 (6.9%) 7.0 (7.6%)
Health status <0.001"
Excellent 10.0 (15.9%) 0.0 (0.0%) 10.0 (10.9%)
Very good 21.0 (33.3%) 4.0 (13.8%) 25.0 (27.2%)
Good 23.0 (36.5%) 8.0 (27.6%) 31.0 (33.7%)
Fair 9.0 (14.3%) 16.0 (55.2%) 25.0 (27.2%)
Poor 0.0 (0.0%) 1.0 (3.4%) 1.0 (1.1%)
Smoker 0.289'
Yes 6.0 (9.5%) 5.0 (17.2%) 11.0 (12.0%)
No 57.0 (90.5%) 24.0 (82.8%) 81.0 (88.0%)
Dominant hand 0.502!
RT 59.0 (93.7%) 26.0 (89.7%) 85.0 (92.4%)
LT 4.0 (6.3%) 3.0 (10.3%) 7.0 (7.6%)
Chronic disease 0.009'
No 6.0 (9.5%) 1.0 (3.4%) 7.0 (7.6%)
One 17.0 (27.0%) 5.0 (17.2%) 22.0 (23.9%)
Two 22.0 (34.9%) 4.0 (13.8%) 26.0 (28.3%)
More than 3 18.0 (28.6%) 19.0 (65.5%) 37.0 (40.2%)

BMI: Body Mass Index. RT: Right hand; LT: Left hand. 'Pearson’s Chi-squared test. *Linear Model ANOVA.
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TABLE 4 Distribution of sociodemographic, health, and functional characteristics by frailty status among older adults in Kuwait (N = 92).

Variables Persons without frailty Persons with pre frailty Persons with frailty Total p-value
(N =30) (N = 45) (N =17) (N =92)
Gender <0.001"
Female 8.0 (26.7%) 16.0 (35.6%) 14.0 (82.4%) 38.0 (41.3%)
Male 22.0 (73.3%) 29.0 (64.4%) 3.0 (17.6%) 54.0 (58.7%)
Age group 0.016'
60-69 19.0 (63.3%) 12.0 (26.7%) 6.0 (35.3%) 37.0 (40.2%)
70-79 9.0 (30.0%) 30.0 (66.7%) 11.0 (64.7%) 50.0 (54.3%)
80-89 2.0 (6.7%) 3.0 (6.7%) 0.0 (0.0%) 5.0 (5.4%)
BMI 0.678%
Mean (SD) 29.9 (4.7) 30.1 (4.9) 31.3(6.6) 30.3(5.2)
Range 22.0-43.0 21.0-47.0 21.8-42.0 21.0-47.0
Marital status 0.045"
Married 21.0 (70.0%) 39.0 (86.7%) 15.0 (88.2%) 75.0 (81.5%)
Not married 2.0 (6.7%) 0.0 (0.0%) 0.0 (0.0%) 2.0 (2.2%)
Divorced 1.0 (3.3%) 4.0 (8.9%) 2.0 (11.8%) 7.0 (7.6%)
Widowed 6.0 (20.0%) 2.0 (4.4%) 0.0 (0.0%) 8.0 (8.7%)
Education 0.043!
Below high school 12.0 (40.0%) 25.0 (55.6%) 10.0 (58.8%) 47.0 (51.1%)
Diploma 5.0 (16.7%) 8.0 (17.8%) 0.0 (0.0%) 13.0 (14.1%)
Bachelor 4.0 (13.3%) 8.0 (17.8%) 2.0 (11.8%) 14.0 (15.2%)
High school 2.0 (6.7%) 4.0 (8.9%) 3.0 (17.6%) 9.0 (9.8%)
Post graduate
certificate 7.0 (23.3%) 0.0 (0.0%) 2.0 (11.8%) 9.0 (9.8%)
Living with 0.025"
Nuclear family 27.0 (90.0%) 41.0 (91.1%) 13.0 (76.5%) 81.0 (88.0%)
Lives alone 2.0 (6.7%) 0.0 (0.0%) 0.0 (0.0%) 2.0 (2.2%)
Others 0.0 (0.0%) 0.0 (0.0%) 2.0 (11.8%) 2.0 (2.2%)
Extended family 1.0 (3.3%) 4.0 (8.9%) 2.0 (11.8%) 7.0 (7.6%)
Health status <0.001"
Excellent 6.0 (20.0%) 4.0 (8.9%) 0.0 (0.0%) 10.0 (10.9%)
Very good 13.0 (43.3%) 12.0 (26.7%) 0.0 (0.0%) 25.0 (27.2%)
Good 8.0 (26.7%) 17.0 (37.8%) 6.0 (35.3%) 31.0 (33.7%)
Fair 3.0 (10.0%) 12.0 (26.7%) 10.0 (58.8%) 25.0 (27.2%)
Poor 0.0 (0.0%) 0.0 (0.0%) 1.0 (5.9%) 1.0 (1.1%)
Smoker 0.065'
Yes 1.0 (3.3%) 9.0 (20.0%) 1.0 (5.9%) 11.0 (12.0%)
No 29.0 (96.7%) 36.0 (80.0%) 16.0 (94.1%) 81.0 (88.0%)
Dominant hand 0.195'
RT 29.0 (96.7%) 42.0 (93.3%) 14.0 (82.4%) 85.0 (92.4%)
LT 1.0 (3.3%) 3.0 (6.7%) 3.0 (17.6%) 7.0 (7.6%)
Chronic disease 0.003!
No 6.0 (20.0%) 1.0 (2.2%) 0.0 (0.0%) 7.0 (7.6%)
One 9.0 (30.0%) 12.0 (26.7%) 1.0 (5.9%) 22.0 (23.9%)
Two 10.0 (33.3%) 11.0 (24.4%) 5.0 (29.4%) 26.0 (28.3%)
More than 3 5.0 (16.7%) 21.0 (46.7%) 11.0 (64.7%) 37.0 (40.2%)

(Continued)
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Variables Persons without frailty Persons with pre frailty Persons with frailty Total p-value
(N = 30) (N = 45) (N =17) (N =92)
Handgrip strength 0.334!
(kg)
Within normal 12.0 (40.0%) 24.0 (53.3%) 6.0 (35.3%) 42.0 (45.7%)
Weak 18.0 (60.0%) 21.0 (46.7%) 11.0 (64.7%) 50.0 (54.3%)
Time Up and Go (s) <0.001"
No risk of fall 24.0 (80.0%) 21.0 (46.7%) 2.0 (11.8%) 47.0 (51.1%)
Risk of fall 6.0 (20.0%) 24.0 (53.3%) 15.0 (88.2%) 45.0 (48.9%)

BMI: Body Mass Index. RT: Right hand; LT: Left hand. 'Pearson’s Chi-squared test. Linear Model ANOVA.

TABLE 5 Binomial logistic regression predicting sarcopenia risk among older adults in Kuwait (N = 92).

Predictor Estimate Odds ratio
Intercept —1.461 2.397 —0.610 0.542 0.232
Gender

Male - female —-1.670 0.690 —2.419 0.016 0.188
Age group

60-69 - 70-79 —1.547 0.739 —2.094 0.036 0.213

80-89 - 70-79 0.512 1.312 0.3901 0.696 1.668
BMI 0.113 0.068 1.673 0.094 1.120
Education

Diploma - below high school —1.385 1.002 —1.382 0.167 0.250

Bachelor - below high school —0.565 1.018 —0.555 0.579 0.569

High school - below high school 2.433 1.021 2.384 0.017 11.389

Post graduate certificate — below

high school —0.147 1.647 —0.089 0.929 0.863
Smoker

No - yes —1.810 0.964 -1.877 0.060 0.164
Dominant hand:

LT - RT 0.440 1.197 0.368 0.713 1.553
Chronic diseas

One - NO —0.247 1.358 —0.182 0.856 0.781

Two - NO —1.513 1.440 —1.051 0.293 0.220

More than 3 - NO 0.524 1.282 0.408 0.683 1.688

range, reinforcing the relevance of sarcopenia obesity in this setting.
The risk of obesity in Arabic-speaking countries, particularly
oil-producing ones, has risen sharply over the last four decades, likely
due to changes in food consumption, socioeconomic factors, and
physical activity behaviours (28), contributing to risk of sarcopenia
obesity in this population.

There are few reports of sarcopenia risk from Arabic countries.
A study in Egypt found an 11.8% prevalence in individuals aged
60-75 based on DEXA and HGS (29), while a study from Iraq
reported a 15% prevalence in adults over 50, with higher rates in
males (30). We acknowledge that these studies used objective
diagnostic tools, whereas our study relied on the SARC-F screening
instrument. Comparisons were made only to contextualize estimates
of sarcopenia risk, not to equate diagnostic precision. Differences in
methodology (self-reported screening vs. imaging-based diagnosis)

Frontiers in Public Health

may account for variability in reports of sarcopenia risk, and direct
comparisons should be interpreted with caution. Neither study
however used SARC-E Our finding that sarcopenia risk was greater
among females aligns with a Saudi study where 71.9% of females and
59.1% of males scored >4 on SARC-F (31), however this such sex
differences are not seen in other Asian Countries (32). The elevated
female risk in Arabia may relate to cultural differences, such as
traditional gender roles, physical activity behaviours and sun
exposure, which affect vitamin D levels and sarcopenia risk (33).
Functional associations such as impaired mobility, reduced strength,
and increased fall risk, as well as links with frailty, are consistent
with international consensus criteria and meta-analytic evidence
demonstrating that sarcopenia is strongly associated with falls and
fractures, functional decline, and mortality (1, 3, 6, 7, 10). Education
status was an interesting predictor with high school graduates
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FIGURE 1
Violin plot illustrating the distribution of SARCF Category scores across gender.
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having greater odds of having sarcopenia when compared to that
below high school (OR=11.389) suggesting cohort-specific
occupational or lifestyle pathways.

4.1 Practical implications

The findings of this study indicate a high risk of sarcopenia among
older adults in Kuwait, underscoring the need for early screening and
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targeted interventions. Based on the tools used and our findings, we
propose a pragmatic, physiotherapy-led screening and intervention
pathway for Kuwait. Practical strategies include: (i) implementing
culturally adapted Arabic versions of the SARC-F questionnaire in
primary care settings for adults aged 65 years and above to identify
individuals at risk; (ii) enrolling at-risk individuals in structured group
exercise programs emphasizing progressive resistance training,
combined with dietary counseling to ensure adequate protein intake
and address vitamin D deficiency; (iii) incorporating balance training
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FIGURE 3
Violin plot illustrating the distribution of SARCF Category scores across age-group category.

and conducting home hazard assessments for those with fear of falling
or mobility impairments; and (iv) monitoring progress using
standardized strength and mobility tests (e.g., handgrip strength,
Timed Up and Go, Five-Times Sit-to-Stand) while collaborating with
health authorities and community organizations to scale these
interventions for broader public health impact.

4.2 Limitations and future research
directions

This study has several limitations. First, a definitive diagnosis of
sarcopenia could not be established because muscle mass was not
quantitatively assessed using methods such as BIA, DEXA, or MR[;
therefore, the findings reflect risk or probable sarcopenia rather than
confirmed prevalence. Second, reliance on self-reported
questionnaires may have introduced recall bias or misinterpretation,
particularly given the absence of formally validated Arabic versions
for some tools, including SARC-F, at the time of data collection.
Third, normative reference values for the Handgrip Strength Test
and the Five-Times Sit-to-Stand Test are not specific to Arabic
populations, which may affect interpretation of physical performance
outcomes. Fourth, the gender distribution was slightly skewed
toward male participants, which may influence generalizability given
known gender differences in sarcopenia risk and physical
performance.

Despite these limitations, this study provides essential baseline
data on sarcopenia risk and functional outcomes among older adults
in Kuwait, offering valuable insights for culturally adapted screening
approaches. Future research should investigate the prevalence of
sarcopenia in Kuwait and aim to: (i) validate culturally adapted Arabic

versions of screening tools; (ii) integrate direct measures of muscle
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quantity and quality (e.g., DEXA, BIA, MRI); and (iii) establish
normative values for strength and mobility tests in Arabic populations.
Furthermore, longitudinal studies are needed to monitor progression
alongside in-depth

and evaluate intervention effectiveness,

investigations into sarcopenic obesity and vitamin D status.

5 Conclusion

The proportion of older adults at risk of sarcopenia in Kuwait
appears substantial. While our findings reflect risk rather than
confirmed prevalence, they highlight the clinical utility of simple
screening and functional tests to identify vulnerable individuals.
Integrating objective muscle mass assessments and culturally adapted
tools into future studies will improve diagnostic accuracy and guide
scalable screening and rehabilitation services for Kuwaits aging
population.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the Health
Science Center Ethical Committee — Kuwait University. The studies
were conducted in accordance with the local legislation and
institutional requirements. The participants provided their written
informed consent to participate in this study.

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1703711
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Alenezi et al.

Author contributions

LA: Conceptualization, Data curation, Formal analysis,
Investigation, Methodology, Project administration, Resources,
Visualization, Writing - original draft, Writing - review &
editing. MA: Conceptualization, Data curation, Formal analysis,
Visualization, Writing - original draft, Writing - review &
editing. AA: Conceptualization, Formal analysis, Methodology,
Visualization, Writing - original draft, Writing - review &
editing.

Funding

The author(s) declared that no financial support was received for
this work and/or its publication.

Acknowledgments

The authors would like to express their sincere gratitude to all
participants for their valuable time, contributions, and willingness
to take part in this study.

References

1. Chen, L-K, Woo, J, Assantachai, P, Auyeung, T-W, Chou, M-Y, Iijima, K, et al. Asian
working Group for Sarcopenia: 2019 consensus update on sarcopenia diagnosis and
treatment. ] Am Med Directors Assoc. (2020) 21:300-7. doi: 10.1016/j.jamda.2019.12.012

2. Cooper, C, Dere, W, Evans, W, Kanis, JA, Rizzoli, R, Sayer, AA, et al. Frailty and
sarcopenia: definitions and outcome parameters. Osteoporos Int. (2012) 23:1839-48. doi:
10.1007/s00198-012-1913-1

3. Yeung, SSY, Reijnierse, EM, Pham, VK, Trappenburg, MC, Lim, WK,
Meskers, CGM, et al. Sarcopenia and its association with falls and fractures in older
adults: a systematic review and meta-analysis. ] Cachexia Sarcopenia Muscle. (2019)
10:485-500. doi: 10.1002/jcsm.12411

4. Zhang, X, Zhang, W, Wang, C, Tao, W, Dou, Q, and Yang, Y. Sarcopenia as a
predictor of hospitalization among older people: a systematic review and meta-analysis.
BMC Geriatr. (2018) 18:188. doi: 10.1186/s12877-018-0878-0

5. Chang, K-V, Hsu, T-H, Wu, W-T, Huang, K-C, and Han, D-S. Is sarcopenia
associated with depression? A systematic review and meta-analysis of observational
studies. Age Ageing. (2017) 46:738-46. doi: 10.1093/ageing/afx094

6. Beaudart, C, Zaaria, M, Pasleau, F, Reginster, J-Y, and Bruyére, O. Health outcomes
of sarcopenia: a systematic review and meta-analysis. PLoS One. (2017) 12:e0169548.
doi: 10.1371/journal.pone.0169548

7. Xu, ], Wan, CS, Ktoris, K, Reijnierse, EM, and Maier, AB. Sarcopenia is associated
with mortality in adults: a systematic review and meta-analysis. Gerontology. (2021)
68:361-76. doi: 10.1159/000517099

8. Petermann-Rocha, F, Balntzi, V, Gray, SR, Lara, ], Ho, FK, Pell, JP, et al. Global
prevalence of sarcopenia and severe sarcopenia: a systematic review and meta-analysis.
J Cachexia Sarcopenia Muscle. (2022) 13:86-99. doi: 10.1002/jcsm.12783

9. Janssen, I, Shepard, DS, Katzmarzyk, PT, and Roubenoff, R. The healthcare costs of
sarcopenia in the United States. | Am Geriatrics Soc. (2004) 52:80-5. doi:
10.1111/j.1532-5415.2004.52014.x

10. Cruz-Jentoft, AJ, Bahat, G, Bauer, J, Boirie, Y, Bruyére, O, Cederholm, T, et al.
Sarcopenia: revised European consensus on definition and diagnosis. Age Ageing. (2019)
48:16-31. doi: 10.1093/ageing/afy169

11. Law, TD, Clark, LA, and Clark, BC. Resistance exercise to prevent and manage
sarcopenia and Dynapenia. Annu Rev Gerontol Geriatr. (2016) 36:205-28. doi:
10.1891/0198-8794.36.205

12. Morley, JE, Argiles, JM, Evans, W], Bhasin, S, Cella, D, Deutz, NEP, et al.
Nutritional recommendations for the Management of Sarcopenia. ] Am Med Directors
Assoc. (2010) 11:391-6. doi: 10.1016/j.jamda.2010.04.014

13. Moreira, VG, Perez, M, and Lourengo, RA. Prevalence of sarcopenia and its
associated factors: the impact of muscle mass, gait speed, and handgrip strength

Frontiers in Public Health

11

10.3389/fpubh.2025.1703711

Conflict of interest

The author(s) declared that this work was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declared that Generative AI was not used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure accuracy,
including review by the authors wherever possible. If you identify any
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

reference values on reported frequencies. Clinics. (2019) 74:e477. doi: 10.6061/
clinics/2019/e477

14. Malmstrom, TK, Miller, DK, Simonsick, EM, Ferrucci, L, and Morley, JE. SARC-F:
a symptom score to predict persons with sarcopenia at risk for poor functional
outcomes. | Cachexia Sarcopenia Muscle. (2016) 7:28-36. doi: 10.1002/jcsm.12048

15. Mohammed, M, and Li, J. Stroke-related sarcopenia among two different
developing countries with diverse ethnic backgrounds (cross-National Study in Egypt
and China). Healthcare. (2022) 10:2336. doi: 10.3390/healthcare10112336

16. Lawton, MP, and Brody, EM. Assessment of older people: self-maintaining and
instrumental activities of daily living. Gerontologist. (1969) 9:179-86. doi: 10.1093/
geront/9.3_Part_1.179

17. Kempen, GIJM, Yardley, L, van Haastregt, JCM, Zijlstra, GAR, Beyer, N, Hauer, K,
et al. The short FES-I: a shortened version of the falls efficacy scale-international to
assess fear of falling. Age Ageing. (2008) 37:45-50. doi: 10.1093/ageing/afm157

18. Halaweh, H, Willen, C, Grimby-Ekman, A, and Svantesson, U. Physical
functioning and fall-related efficacy among community-dwelling elderly people. Eur J
Phys. (2016) 18:11-7. doi: 10.3109/21679169.2015.1087591

19. Van Kan, GA, Rolland, Y, Bergman, H, Morley, JE, Kritchevsky, SB, and Vellas, B.
The I.A.N.A. task force on frailty assessment of older people in clinical practice. ] Nutr
Health Aging. (2008) 12:29-37. doi: 10.1007/BF02982161

20. Newman, AB, Gottdiener, JS, McBurnie, MA, Hirsch, CH, Kop, WJ, Tracy, R,etal.
Associations of subclinical cardiovascular disease with frailty. ] Gerontol Series A Biol
Sci Med Sci. (2001) 56:M158-66. doi: 10.1093/gerona/56.3.M158

21. Algahtani, BA, and Nasser, TA. Assessment of frailty in Saudi community-dwelling
older adults: validation of measurements. Ann Saudi Med. (2019) 39:197-204. doi:
10.5144/0256-4947.2019.197

22. Maggio, M, Ceda, GP, Ticinesi, A, De Vita, F, Gelmini, G, Costantino, C, et al.
Instrumental and non-instrumental evaluation of 4-meter walking speed in older
individuals. PLoS One. (2016) 11:€0153583. doi: 10.1371/journal.pone.0153583

23.Ishii, S, Tanaka, T, Shibasaki, K, Ouchi, Y, Kikutani, T, Higashiguchi, T, et al.
Development of a simple screening test for sarcopenia in older adults. Geriatrics
Gerontol Int. (2014) 14:93-101. doi: 10.1111/ggi.12197

24. Barry, E, Galvin, R, Keogh, C, Horgan, F, and Fahey, T. Is the timed up and go test
a useful predictor of risk of falls in community dwelling older adults: a systematic review
and meta- analysis. BMC Geriatr. (2014) 14:14. doi: 10.1186/1471-2318-14-14

25. Bohannon, RW, Shove, ME, Barreca, SR, Masters, LM, and Sigouin, CS. Five-
repetition sit-to-stand test performance by community-dwelling adults: a preliminary
investigation of times, determinants, and relationship with self-reported physical
performance. Isokinet Exerc Sci. (2007) 15:77-81. doi: 10.3233/IES-2007-0253

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1703711
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.jamda.2019.12.012
https://doi.org/10.1007/s00198-012-1913-1
https://doi.org/10.1002/jcsm.12411
https://doi.org/10.1186/s12877-018-0878-0
https://doi.org/10.1093/ageing/afx094
https://doi.org/10.1371/journal.pone.0169548
https://doi.org/10.1159/000517099
https://doi.org/10.1002/jcsm.12783
https://doi.org/10.1111/j.1532-5415.2004.52014.x
https://doi.org/10.1093/ageing/afy169
https://doi.org/10.1891/0198-8794.36.205
https://doi.org/10.1016/j.jamda.2010.04.014
https://doi.org/10.6061/clinics/2019/e477
https://doi.org/10.6061/clinics/2019/e477
https://doi.org/10.1002/jcsm.12048
https://doi.org/10.3390/healthcare10112336
https://doi.org/10.1093/geront/9.3_Part_1.179
https://doi.org/10.1093/geront/9.3_Part_1.179
https://doi.org/10.1093/ageing/afm157
https://doi.org/10.3109/21679169.2015.1087591
https://doi.org/10.1007/BF02982161
https://doi.org/10.1093/gerona/56.3.M158
https://doi.org/10.5144/0256-4947.2019.197
https://doi.org/10.1371/journal.pone.0153583
https://doi.org/10.1111/ggi.12197
https://doi.org/10.1186/1471-2318-14-14
https://doi.org/10.3233/IES-2007-0253

Alenezi et al.

26. Roberts, HC, Denison, HJ, Martin, HJ, Patel, HP, Syddall, H, Cooper, C, et al.
A review of the measurement of grip strength in clinical and epidemiological
studies: towards a standardised approach. Age Ageing. (2011) 40:423-9. doi: 10.1093/
ageing/afr051

27. Curtis, M, Swan, L, Fox, R, Warters, A, and O’Sullivan, M. Associations between
body mass index and probable sarcopenia in community-dwelling older adults.
Nutrients. (2023) 15:1505. doi: 10.3390/nul5061505

28.Badran, M, and Laher, I. Obesity in Arabic-speaking countries. ] Obesity. (2011)
2011:1-9. doi: 10.1155/2011/686430

29. Azab, G, Youssif, H, Maamoun, M, and Sweed, H. Association between physical
performance and muscle strength among elderly. Egyptian ] Geriatrics Gerontol. (2015)
2:33-40. doi: 10.21608/ejgg.2015.5344

Frontiers in Public Health

12

10.3389/fpubh.2025.1703711

30. Al-Taghlubee, IM, and Al-Saffar, AJ. Prevalence and factors associated with
sarcopenia among a sample aged 60 years and older in Iraq. Iraqi ] Commun Med. (2024)
37:11. doi: 10.4103/IRJCM.IRJCM_4_24

31. Alodhayani, AA. Sex-specific differences in the prevalence of sarcopenia among
pre-frail community-dwelling older adults in Saudi Arabia. Saudi J Biol Sci. (2021)
28:4005-9. doi: 10.1016/j.5jbs.2021.04.010

32. Hwang, ], and Park, S. Sex differences of sarcopenia in an elderly Asian population:
the prevalence and risk factors. Int ] Environ Res Pub Health. (2022) 19:11980. doi:
10.3390/ijerph191911980

33. Garcia, M, Seelaender, M, Sotiropoulos, A, Coletti, D, and Lancha, AH. Vitamin
D, muscle recovery, sarcopenia, cachexia, and muscle atrophy. Nutrition. (2019) 60:66-9.
doi: 10.1016/j.nut.2018.09.031

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1703711
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1093/ageing/afr051
https://doi.org/10.1093/ageing/afr051
https://doi.org/10.3390/nu15061505
https://doi.org/10.1155/2011/686430
https://doi.org/10.21608/ejgg.2015.5344
https://doi.org/10.4103/IRJCM.IRJCM_4_24
https://doi.org/10.1016/j.sjbs.2021.04.010
https://doi.org/10.3390/ijerph191911980
https://doi.org/10.1016/j.nut.2018.09.031

	Risk of sarcopenia in community dwelling older adults in Kuwait
	1 Introduction
	1.1 Study hypothesis

	2 Methods
	2.1 Design
	2.2 Population and setting
	2.3 Data collection tools
	2.3.1 SARC-F
	2.3.2 Physical Self-Maintenance Scale
	2.3.3 Short version of the Falls Efficacy Scale – International
	2.3.4 The Fatigue, Resistance, Ambulation, Illnesses, and Loss of weight scale (FRAIL)
	2.3.5 4-meter gait speed
	2.3.6 Timed Up and Go test (TUG)
	2.3.7 Five-Times Sit-to-Stand test (5xSTS)
	2.3.8 Hand grip strength
	2.3.9 Defining risk of sarcopenia
	2.3.10 Rationale for assessment instruments
	2.4 Procedure
	2.5 Data analysis

	3 Results
	4 Discussion
	4.1 Practical implications
	4.2 Limitations and future research directions

	5 Conclusion

	Acknowledgments
	References

