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Abstract
Objectives: This study aimed to investigate the prevalence of sarcopenia among older Thai adults residing in
Bangkok and identify associated risk factors.

Methods: This cross-sectional study included Thai adults aged ≥60 years. All participants underwent
assessments using the Yubi-wakka test, anthropometric measurements, bioelectrical impedance analysis,
handgrip strength tests, and physical performance evaluations. Information on demographic characteristics,
chronic health conditions, nutritional status, and medication use was also collected. Sarcopenia was
diagnosed according to the 2019 Asian Working Group for Sarcopenia criteria. Statistical analyses were
performed using the independent t-test, Chi-square test, and logistic regression to identify risk factors.

Results: Among the 600 participants, the overall prevalence of sarcopenia was 19%. The multivariate
analysis identified 13 significant risk factors associated with sarcopenia, including age ≥75 years (odds ratio
[OR]=10.6, 95% confidence interval [CI]=3.7-30.2), higher education level (year) (OR=0.85, 95% CI=0.74-
0.98), lower income level (OR=5.4, 95% CI=1.4-21.4), Barthel index <90 (OR=11.0, 95% CI=3.5-34.5), lower
body mass index (OR=0.7, 95% CI=0.6-0.8), low calf circumference (OR=7.6, 95% CI=2.5-23.3), fall in the past
year (OR, 3.1; 95% CI, 1.4-6.6), frailty (OR, 2.3; 95% CI, 1.1-4.5), malnutrition (OR=3.5, 95% CI=1.3-9.3),
history of stroke (OR=7.5, 95% CI=1.3-41.4), vitamin D deficiency (OR=9.4, 95% CI=1.1-82.5), knee
osteoarthritis (OR=6.3, 95% CI=1.57-25.31), and malignancy (OR=4.8, 95% CI=1.01-22.70).

Conclusion: This study evaluated the sarcopenia status across a diverse demographic of older Thai adults
using comprehensive assessments, and examined the impact of socioeconomic factors and various chronic
conditions on the occurrence of sarcopenia.

Categories: Family/General Practice, Public Health, Geriatrics
Keywords: prevalence, sarcopenia, public health, risk factors, aging population

Introduction
In Thailand, as in many other nations, the shift toward an older demographic emphasizes the necessity of
comprehending sarcopenia prevalence and associated risk factors to effectively address its public health
impact [1,2]. Although research on sarcopenia prevalence in Thailand is limited, emerging evidence suggests
a growing trend [3], aligning with global patterns. With Thailand experiencing a rapidly aging population
and shifts in lifestyle and dietary habits, unique challenges arise in addressing sarcopenia and its related
health implications.

According to the 2019 consensus of the Asian Working Group for Sarcopenia (AWGS), sarcopenia is defined
by both low muscle mass and impaired muscle function, encompassing an individual’s strength and physical
performance [4,5] which significantly impacts the elderly overall health and well-being [6-8]. In Thailand,
the prevalence of sarcopenia among community-dwelling individuals aged ≥60 years was 9.6% in men and
20.4% in women [9]. Another study found rates of 11.1% in men and 20.5% in women [10]. In Japan,
prevalence among those aged >65 years was 21.8% in men and 22.1% in women [11]. In China, rates among
those aged >60 years were 11.3% in men and 9.8% in women [12]. In Taiwan, rates among older adults were
9.3% in men and 4.1% in women. In Hong Kong, prevalence among older men was 9.4% [8]. These statistics
may vary across studies and populations.

Timely detection of sarcopenia and implementation of various intervention strategies to enhance muscle
performance are essential for mitigating its adverse effects. Furthermore, identifying modifiable risk factors
is crucial for developing targeted interventions to reduce the disease burden. Lifestyle elements, such as
physical inactivity, inadequate nutrition, and comorbidities like diabetes and obesity, likely contribute to
sarcopenia. Additionally, socioeconomic factors, cultural influences, and healthcare accessibility may
significantly influence sarcopenia risk profiles in Thai populations [10].
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This study aimed to comprehensively investigate sarcopenia prevalence and associated risk factors among
Thai adults considering demographic, lifestyle, and health-related factors. Findings from this research will
inform the development of tailored interventions and public health policies aimed at reducing the
sarcopenia burden and enhancing the health and well-being of aging Thai individuals.

Materials And Methods
Study design and population
This cross-sectional study included Thai adults aged ≥60 years residing in Bangkok, Thailand, who were
capable of effective communication. The sample size for the study was estimated to ensure reliable
prevalence estimates and adequate power for identifying risk factors for sarcopenia. Based on previous
studies [13], an adjustment factor was applied to account for potential non-response and dropouts. We
estimated a 30% non-response rate. Therefore, the adjusted sample size was calculated as 530 participants,
the sample size was increased to 600 participants, ensuring sufficient data quality and robustness for
analyzing sarcopenia prevalence and associated risk factors Individuals who were physically and/or mentally
incapable of performing the required assessments, such as those who were bedridden, at an end-of-life stage,
with severe dementia, or unable to walk independently, were excluded. Individuals with contraindications
for bioelectrical impedance analysis (BIA) were also excluded. Initially, 605 participants were considered for
the study. However, five participants were excluded due to physical incapability (one bedridden, three
unable to walk independently), and one was excluded due to contraindications for BIA (pacemaker or
implanted electronic device). Therefore, 600 participants were included in the final analysis.

Ethical approval for the study was obtained from the Ethics Committee of the Institutional Review Board of
the Royal Thai Army Medical Department (IRBTA1468/2565). All data used in the analysis were anonymized
and referenced solely by ID numbers to protect participants’ confidentiality. Personal identifiers and
sensitive information were omitted to ensure the privacy of participants.

Assessments
All participants were assessed by experienced physical therapists from the research center of the hospital.

Anthropometric Measurements

The assessed anthropometric measurements included standing height, weight, body mass index (BMI), Yubi-
wakka (finger-ring) test, and calf circumference. Calf circumference was measured while participants were in
a seated position using a measuring tape (Abbot Laboratories, Irving, TX, USA). All measurements were
conducted by qualified personnel between 9:00 a.m. and 3:00 p.m. on the same day.

Assessment of Sarcopenia Using the AWGS Criteria

Sarcopenia diagnosis was based on the 2019 AWGS criteria, encompassing decline in muscle strength,
physical performance, and muscle mass. Specifically, sarcopenia diagnostic criteria included muscle mass
below 7.0 kg/m2 for men and 5.7 kg/m2 for women, grip strength below 28 kg for men and 18 kg for women,
and/or inability to complete a five-time chair stand within 12 seconds [5].

Muscle Mass and Body Composition

Appendicular skeletal muscle mass (ASM) and body fat mass were assessed using BIA (InBody720; Biospace,
Seoul, South Korea). Participants were instructed to fast for 12 hours and refrain from drinking water for four
hours before the measurements. Coffee and alcohol were prohibited the day before the measurements [14].
Participants stood barefoot on the machine, ensuring contact with both the front and back electrodes. The
ASM index (ASMI) was calculated by summing the muscle mass of all four limbs and adjusting it using the
squared height (ASM/height [kg/m2]) [15].

Muscle Strength

Handgrip strength of the dominant hand was measured using a Smedley hand dynamometer (TKK-5401
Digital Grip Force Meter, Grip D; Takei Equipment Industries, Saga, Japan). Two measurements were
obtained, and the higher value was selected for analysis [8].

Physical Performance

Physical performance was assessed using the five-time chair stand test, which measures the time taken by
participants to transition from a seated position, with arms folded across their chest, to a standing position
for five repetitions. The duration of each participant’s chair stand was recorded in seconds. Participants who
were unable to perform the chair stand test were classified as having poor physical ability [16]. Those who
took more than 12 seconds to complete the test were classified as having reduced physical performance.
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Data collection
Data collection was conducted through questionnaires. Demographic and socioeconomic data included age,
sex, educational background (years), income, and living arrangements. Income was categorized into two
levels: <USD 135 and ≥USD 135 (equivalent to <THB 5,000 and ≥THB 5,000, respectively; 1 USD = 37 THB).
This categorization was based on the median income level of the study population, ensuring a balanced
distribution between lower and higher income groups. Additionally, the threshold of THB 5,000 per month is
commonly used in Thailand as a benchmark to distinguish between lower-income individuals [17], who may
face more significant socioeconomic challenges, and those with relatively better financial stability. This
division helps in identifying the potential impact of socioeconomic status on sarcopenia prevalence and
associated risk factors.

Health-related data included chronic conditions and medication use. We considered the following chronic
conditions: fall in the past year, frailty (assessed using the Frailty Index, participants with a total score of 3
or more were classified as frail) [18], hypertension, diabetes mellitus, dyslipidemia, osteoporosis, malignant
neoplasms, chronic renal failure, low vitamin D levels, gout, heart disease, respiratory diseases (including
asthma and chronic obstructive pulmonary disease), gastrointestinal diseases (including gastroesophageal
reflux disease and dyspepsia), Parkinson’s disease, stroke, dementia, rheumatoid arthritis, and knee
osteoarthritis. Medication reviews were conducted during both community and hospital visits. Physicians
examined all medication containers, including prescriptions and over-the-counter medications used in the
previous month. Hospital medication records were verified using the electronic medical record system.

Sarcopenia Risk Factors

To identify risk factors for sarcopenia, in addition to the above, we evaluated the participants’ nutritional
status and activities of daily living. Nutritional status was assessed based on the Malnutrition Screening Tool
(MST) and Mini Nutritional Assessment short-form (MNA-SF) scores. The ability to perform activities of
daily living was assessed using the Barthel index.

The MST [19] is a quick and simple screening method used to identify adults at risk for malnutrition, based
on two questions about recent unintentional weight loss and changes in appetite. A score of 0-1 points
indicates a low risk for malnutrition, while a score of 2 or more points signifies a high risk for malnutrition.

The MNA-SF [19] categorizes participants’ nutritional status as follows: a score of 0-7 points indicates
malnutrition, requiring comprehensive nutritional assessment and immediate intervention; a score of 8-11
points suggests a risk for malnutrition, necessitating further evaluation, monitoring, and nutritional
intervention to prevent progression; and a score of 12-14 points indicates normal nutritional status.

Additionally, mobility performance, muscle strength, and musculoskeletal examinations were conducted to
assess muscle strength and power, with a focus on proximal muscles.

Statistical Analysis

For analysis purposes, participants were divided into sarcopenia and non-sarcopenia groups. Continuous
variables were summarized as median ± standard deviation, while categorical variables as numbers and
percentages.

Differences in continuous and categorical variables between the two groups were evaluated using the
independent t-test and Chi-square test, respectively. Prior to conducting the t-test, data were assessed for
normality and homogeneity of variances. Normality was evaluated using the Shapiro-Wilk test, and
homogeneity of variances was assessed using Levene's test. Only data that satisfied these assumptions were
analyzed using the t-test. In cases where the assumptions were not met, appropriate non-parametric tests,
such as the Mann-Whitney U test, were employed to ensure the validity of the statistical analysis.

Multivariable logistic regression was employed to identify factors associated with sarcopenia. This approach
allowed for the adjustment of potential confounding variables. Multivariable models were constructed by
including covariates with a p-value < 0.05 in univariate models, using a stepwise backward elimination
approach. This method enabled the identification of independent risk factors while controlling for the
influence of other variables.

Results
Sarcopenia prevalence
Out of the 600 participants enrolled in the study, 349 (58.2%) were found to have a calf circumference of less
than 34 cm for males and less than 33 cm for females after screening for sarcopenia. Utilizing BIA, hand grip
strength assessments, and physical performance tests, 114 (19%) participants were identified as having
sarcopenia (Figure 1).
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FIGURE 1: Flowchart of study enrollment and sarcopenia diagnosis.
BIA: bioelectrical impedance analysis, ASMI: appendicular skeletal muscle mass index

Participants' characteristics
As shown in Table 1, the average age of the study population was 70 years (P < 0.001). The prevalence of
sarcopenia was higher among females (86 (75.4%)).

Variables (units) Overall Non-sarcopenia sarcopenia p-valuea

No. of participant 486(81%) 114(19%) -

Sex Female 392(65.3%) 306(63%) 86(75.4%) 0.022*

Basic attributes

Age

- 70±7 68±6 75±7 <0.001*

≥75 142(23.7%) 82(16.9%) 60(52.6%) <0.001*

Years of education (year) 10.33±4.07 10.77±4.16 8.54±3.1 <0.001*

Income <135USD 348(59.8%) 294(62.8%) 54(47.4%) 0.033*

Barthel index (<90) 160(26.7%) 102(21%) 58(50.9%) <0.001*

Living arrangement (alone) 210(36.1%) 288(61.5%) 84(73.7%) 0.087

Alcohol (≥3 units/day) 32(5.3%) 18(3.7%) 14(12.3%) 0.009*

Smoking 22(3.7%) 12(2.5%) 10(8.8%) 0.023*
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Yubi-wakka

Bigger 330(55%) 306(63%) 24(21.1%) <0.001*

Just-fit 120(20%) 84(17.3%) 36(31.6%) -

Smaller 150(25%) 96(19.8%) 54(47.4%) -

Fall in the past year 54(9%) 36(7.4%) 18(15.8%) 0.005*

Frailty (frail scale ≥ 3) 48(8%) 28(5.8%) 20(17.5%) <0.001*

Anthropometric measurements

Weight (kg) 60.5±12.3 63±11.3 50.1±10.7 <0.001*

Height (cm) 158±8 159±8 153±7 <0.001*

BMI (kg/m2)

- 24.32±4.58 25.04±4.43 21.34±3.94 <0.001*

<18.5 54(9%) 42(8.6%) 12(10.5%) 0.527

Handgrip strength

- 22.83±7.72 24.16±7.78 17.15±3.98 <0.001*

Low 324(54%) 222(45.7%) 102(89.5%) <0.001*

5-times chair stand

- 10.11±3.36 9.84±3.45 11.23±2.73 <0.001*

≥12sec 122(20.3%) 66(13.6%) 56(49.1%) <0.001*

Calf circumference 36.32±3.86 37.02±3.89 33.32±1.65 <0.001*

ASMI (kg/m2) 6.41±1.03 6.65±0.94 5.45±0.76 <0.001*

MST score (≥2) 174(29%) 124(25.5%) 50(43.9%) 0.006*

MNA score (≤11) 192(32.7%) 126(26.6%) 66(57.9%) <0.001*

Malnutrition 176(29.3%) 112(23%) 64(56.1%) <0.001*

Vitamin D deficiency 34(5.7%) 12(2.5%) 22(19.3%) <0.001*

Malignancy 50(8.3%) 24(4.9%) 26(22.8%) <0.001*

Knee osteoarthritis 66(11%) 42(8.6%) 24(21.1%) 0.007*

TABLE 1: Baseline characteristics of sarcopenia group.
a p-value < 0.05 was considered statistically significant.

Values are shown as mean±standard or number of participants (%).

BMI: body mass index, ASMI: appendicular skeletal mass index, Low calf circumference: Men < 34 cm, Women < 33 cm, MST: malnutrition screening tool,
MNA: mini nutritional assessment.

Compared with the non-sarcopenia group, the sarcopenia group had significantly lower average BMI (21.3 ±
4.0 vs. 25.0 ± 4.4, P < 0.001), lower average handgrip strength (17.2 ± 4.0 vs. 24.2 ± 7.8, P < 0.001), longer
average five-time chair stand duration (11.2 ± 2.8 vs. 9.8 ± 3.5, P < 0.001), and low calf circumference
(33.3±1.7 vs. 37.0±3.9, P < 0.001). The average ASMI was lower in the sarcopenia than in the non-sarcopenia
group (5.5 ± 0.8 vs. 6.65 ± 0.9, P < 0.001). According to the Yubi-wakka test results, the prevalence of
sarcopenia was 54 (47.4%) in the smaller group and 36 (31.6%) in the just-fit group.

In terms of socioeconomic factors, participants in the sarcopenia group had fewer years of education than
those in the non-sarcopenia group (8.5 ± 3.1 vs. 10.8 ± 4.2, P < 0.001). The prevalence of sarcopenia was 54
(47.4%) among those with an income of <USD 135. The prevalence of sarcopenia among those living alone,
fall in the past year, frailty, alcohol drinkers (≥3 units/day), and smokers was 84 (73.7%), 18 (15.8%), 20
(17.5%), 14 (12.3%), and 10 (8.8%), respectively.

In terms of nutritional status, the proportion of participants with an MNA-SF score of <12 was significantly

 

2024 Lawongsa et al. Cureus 16(6): e63483. DOI 10.7759/cureus.63483 5 of 11



higher in the sarcopenia than in the non-sarcopenia group (66 (57.9%) vs. 126 (26.6%), P < 0.001).
Additionally, a significantly higher number of participants in the sarcopenia group had an MST score of ≥2
compared with those in the non-sarcopenia group (50 (43.9%) vs. 124 (25.5%), P = 0.006).

In terms of chronic conditions, compared with those in the non-sarcopenia group, participants diagnosed
with sarcopenia had a higher prevalence of malnutrition (64 (56.1%)), vitamin D deficiency (22 (19.3%)),
malignancy (26 (22.8%)), and knee osteoarthritis (24 (21.1%)).

Sarcopenia risk factors
The results of the multivariate analysis identified the following significant risk factors for sarcopenia (Table
2): age (≥75 years; adjusted odds ratio [aOR], 10.60; 95% confidence interval [CI], 3.72-30.17), years of
education (aOR, 0.85; 95% CI, 0.74-0.98), income of <USD 135 (aOR, 5.44; 95% CI, 1.38-21.40), Barthel index
of <90 (aOR, 10.96; 95% CI, 3.48-34.51), BMI (aOR, 0.70; 95% CI, 0.6-0.81), low calf circumference (aOR,
7.63; 95% CI, 2.50-23.34), fall in the past year (aOR, 3.07; 95% CI, 1.43-6.61), frailty (aOR, 2.25; 95% CI, 1.13-
4.47), malnutrition (aOR, 3.45; 95% CI, 1.28-9.29), stroke (aOR, 7.46; 95% CI, 1.34-41.40), vitamin D
deficiency (aOR, 9.43; 95% CI, 1.08-82.51), knee osteoarthritis (aOR, 6.31; 95% CI, 1.57-25.31), and
malignancy (aOR, 4.78; 95% CI, 1.01-22.70).
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Variables (units) Crude OR (95%CI) p-valueb Adjusted ORa (95%CI) p-valueb

Age
<75 Ref.

≥75 5.474(2.95-10.17) <0.001* 10.60(3.72-30.17) <0.001*

Years of education (year) 0.86(0.79-0.93) <0.001* 0.85(0.74-0.98) 0.031*

Income
≥135USD Ref.

<135USD 1.877(1.05-3.37) 0.034* 5.44(1.38-21.40) 0.015*

Barthel index
≥90 Ref.

<90 3.90(2.13-7.13) <0.001* 10.96(3.48-34.51) <0.001*

BMI 0.77(0.70-0.85) <0.001* 0.70(0.6-0.81) <0.001*

Calf circumference
Normal Ref.

Low 3.35(2.04-5.49) <0.001* 7.63(2.50-23.34) <0.001*

Fall in the past year 2.34(1.28-4.30) 0.006* 3.07(1.43-6.61) 0.004*

Frailty
Frail scale <3 Ref.

Frail scale ≥3 3.48(1.88-6.44) <0.001* 2.25(1.13-4.47) 0.021*

Malnutrition
No Ref.

Yes 3.39(1.87-6.15) <0.001* 3.45(1.28-9.29) 0.014*

Vitamin D deficiency
No Ref.

Yes 4.88(1.84-12.92) 0.001* 9.43(1.08-82.51) 0.043*

Knee osteoarthritis
No Ref.

Yes 2.82(1.29-6.14) 0.009* 6.31(1.57-25.31) 0.009*

Malignancy
No Ref.

Yes 5.13(2.17-12.15) <0.001* 4.78(1.01-22.70) 0.049*

TABLE 2: Univariate and multivariate analysis for risk factors of sarcopenia.
a Multivariate models adjusting for covariates with p-value<0.05 in univariate models with stepwise backward logistic regression.

b p-values<0.05 were considered statistically significant.

BMI: body mass index, Low calf circumference: Men < 34 cm, Women < 33 cm

Discussion
In the present study, the prevalence of sarcopenia among older adults in urban Thailand, based on the 2019
AWGS criteria, was 19%, similar to a previous study's 17% [9]. Among the evaluated factors, including
demographics, nutritional status, physical activity, and chronic health conditions, age ≥75 years, fewer years
of education, lower income, Barthel index of <90, low BMI, low calf circumference, falling, frailty,
malnutrition, stroke, vitamin D deficiency, knee osteoarthritis, and malignancy were identified as risk
factors for sarcopenia in this population.

Sarcopenia prevalence
In our study, 19% of older adults living in urban areas of Bangkok, Thailand, were diagnosed with sarcopenia
based on the 2019 AWGS criteria. This significant prevalence suggests that nearly one in five older
individuals in this group is affected by sarcopenia. The higher rate found in females (21.9%), calculated as
the number of women with sarcopenia divided by the total number of women, compared with males (13.5%),
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calculated in the same manner indicates a sex disparity consistent with global patterns, where women are
more likely to develop sarcopenia, possibly due to factors such as lower baseline muscle mass, hormonal
changes during menopause, and higher prevalence of conditions like osteoporosis that exacerbate muscle
loss. These factors, combined with age-related declines in muscle mass and strength, contribute to the
higher rates of sarcopenia observed in females. The prevalence of sarcopenia observed in this study was
similar to that reported by Kim et al. [20] in a study of community-dwelling adults aged ≥70 in Korea (males,
20.1%; females, 29.2%). Both found higher rates in females compared to males. Although the proportions
differ, they highlight the consistent trend of higher sarcopenia prevalence in females.

Sarcopenia risk factors
The high prevalence of sarcopenia found in this study is likely due to several contributing factors. Thailand’s
rapidly aging population faces physiological changes linked to aging, such as hormonal shifts, reduced
physical activity, and nutritional deficiencies, all of which promote sarcopenia, as shown in this study and
corroborated by prior research [10,21]. Poor nutritional status, indicated by lower MNA-SF scores and higher
MST scores, leads to muscle loss from malnutrition and insufficient protein intake. Additionally, low
physical activity levels, common among older adults, significantly impact muscle mass and strength.
Chronic conditions like diabetes, hypertension, and cardiovascular diseases exacerbate muscle degradation
through chronic inflammation and metabolic issues. Socioeconomic factors, such as lower income and
education levels, further contribute by limiting access to healthcare, nutritious food, and physical activity
opportunities, thereby increasing the risk for sarcopenia [19].

We identified lower education and income levels as risk factors for sarcopenia. According to Lochlainn et al.
[22], both educational attainment and income levels significantly affect the risk of developing sarcopenia.
Lower educational levels often lead to reduced health literacy, which impacts individuals’ understanding of
nutritional needs and the importance of physical activity. This lack of knowledge can result in poorer health
behaviors, such as inadequate diet and insufficient exercise, which are essential for maintaining muscle mass
and strength in older adults. Similarly, lower income is closely linked to an increased risk for sarcopenia, as
financial constraints can limit access to nutritious food, healthcare services, and opportunities for physical
activity.

It is important to note that lower income can be both a cause and a consequence of lower education.
Individuals with lower education levels may have fewer economic opportunities, resulting in lower income,
which further limits their ability to afford health-promoting resources. Conversely, those with lower income
may not have had the opportunity to pursue higher education, perpetuating a cycle of disadvantage.
However, it should also be recognized that individuals with lower education but better financial resources
may still meet their needs better, including access to information, healthcare, and nutrition. This interplay
highlights the necessity of addressing both educational and economic disparities to develop effective
interventions for sarcopenia prevention and management.

In the present study, having a low BMI (< 18.5 kg/m²) was found to be significantly more related to
developing sarcopenia. This finding is consistent with those of previous studies conducted among
community-dwelling older adults in Thailand [10] and Japan [23]. Additionally, in a study from China, Zhang
et al. [24] reported that a high BMI served as a protective factor against the loss of skeletal muscle mass.
Individuals with a low BMI are particularly prone to sarcopenia due to the lack of muscle mass and overall
body weight, which directly correlates with muscle wasting. Malnutrition, commonly associated with low
BMI, further exacerbates muscle loss by leading to inadequate intake of essential nutrients necessary for
muscle maintenance and repair [25] which studies have demonstrated that underweight individuals are more
susceptible to sarcopenia because of their limited muscle reserves and higher likelihood of nutritional
deficiencies. Older adults who are malnourished often experience reduced muscle mass and strength,
exacerbating sarcopenia progression. Malnutrition can result from various factors such as poor appetite,
swallowing difficulties, and limited access to nutritious food. Nutritional interventions, including protein
supplementation and balanced diets, have been shown to improve muscle mass and function in
malnourished older adults [25].

Frailty and sarcopenia are age-related disorders that are increasingly prevalent due to global aging. This
study found a correlation between frailty and sarcopenia, with a higher prevalence of sarcopenia observed in
individuals with frailty compared to those without. The frequent co-occurrence of these conditions indicates
a close relationship, likely due to decreased muscle strength or impaired physical function [26]. Some studies
have identified sarcopenia as a significant risk factor for frailty. We recommend addressing both conditions
with interventions [27,28] such as resistance training programs and multicomponent exercise interventions.

The connection between sarcopenia and falls can be attributed to several factors: sarcopenia leads to a
reduction in fast muscle fibers and motoneurons, negatively impacting muscle mass, strength, and physical
performance [29]. Furthermore, individuals with sarcopenia may experience endocrinopathies or
malnutrition, such as vitamin D deficiency, which is linked to an increased incidence of falls and balance
issues [30]. Lastly, sarcopenia is closely associated with frailty, a geriatric syndrome characterized by
diminished homeostatic reserves, raising the risk of falls [31]. Consequently, sarcopenia is considered a
significant risk predictor for falls in older adults.
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Vitamin D deficiency was another factor significantly associated with a higher risk for sarcopenia in our
population. Vitamin D is vital for muscle function and bone health [22]. Vitamin D deficiency is common
among older adults and is associated with muscle weakness and heightened risk for falls and fractures. This
deficiency exacerbates muscle mass and strength loss, contributing to sarcopenia. Vitamin D
supplementation has been shown to improve muscle function and reduce fall incidence in deficient
individuals [22].

Several chronic conditions, including stroke, knee osteoarthritis, and malignancy, were also identified as risk
factors for sarcopenia in the current study. Stroke survivors are highly susceptible to sarcopenia due to
prolonged immobility, muscle disuse, and neurogenic muscle atrophy [32]. The muscle weakness and
reduced physical activity following a stroke accelerate muscle mass and function loss. Rehabilitation
programs focusing on physical therapy and resistance training are essential in mitigating sarcopenia in
patients with stroke by enhancing muscle strength and functional capacity.

Knee osteoarthritis contributes to sarcopenia through pain-induced inactivity and muscle disuse. Chronic
pain limits physical activity, leading to muscle atrophy and weakness in the lower extremities. Tailored
exercise programs that improve joint mobility, reduce pain, and strengthen muscles around the knee can
help manage sarcopenia in these individuals [33].

Finally, our findings indicated that malignancy is related to sarcopenia. Malignancy and related treatments,
such as chemotherapy and radiation, can lead to significant muscle wasting and cachexia, a condition
marked by severe muscle loss. Malignancy-induced sarcopenia results from reduced food intake, metabolic
alterations, and inflammation. Early nutritional support, physical activity, and interventions targeting
inflammation and metabolic imbalances are crucial for managing sarcopenia in these patients.

Strengths and limitations
This study has several strengths. We used comprehensive assessment tools, including BIA, handgrip
strength, and five-time chair stand tests. The diverse demographics of participants increase the
generalizability of the results. Specifically, this study addresses the unique cultural and socio-economic
context of Thailand by investigating factors such as income, education, living arrangements, and lifestyle
behaviors. These insights help tailor public health interventions and policies to better suit the needs of older
adults in Thailand. Additionally, the findings highlight the significant impact of socioeconomic factors and
chronic conditions on sarcopenia.

However, the study also has several limitations. The cross-sectional design restricts the ability to determine
causality between risk factors and sarcopenia. As the study was conducted in a single urban setting in
Bangkok, the generalizability of the findings to other regions, particularly rural areas, may be limited. These
modifications include the use of updated diagnostic criteria from the 2019 AWGS and comprehensive
assessment methods such as bioelectrical impedance analysis, handgrip strength tests, and physical
performance evaluations. This study adds new insights by employing the most current diagnostic standards,
providing a thorough evaluation of sarcopenia, identifying additional risk factors including socioeconomic
factors, nutritional status, chronic health conditions, and factors such as falling in the past year and frailty,
and proposing an interaction model to explore the relationships between key risk factors and outcomes.
These contributions refine and expand the existing knowledge on sarcopenia in the Bangkok population,
offering a stronger foundation for targeted interventions and public health strategies. In addition, the lack of
detailed socioeconomic data and control for potential confounding factors, such as genetic influences and
specific dietary patterns, cannot be excluded. Finally, the assessment of physical activity may not capture
long-term trends necessary to fully understand their impact on the development and progression of
sarcopenia.

Conclusions
The study identified a 19% prevalence of sarcopenia among community-dwelling older adults in Bangkok
and highlighted fifteen significant risk factors, including socioeconomic and health-related elements. The
multifactorial nature of sarcopenia underscores the need for comprehensive, targeted interventions that
address these diverse risk factors. Future research will focus on validating an interaction model to develop
personalized prevention and management strategies. Implementing cost-effective, community-based
approaches and integrating sarcopenia management into primary care are essential for improving the health
and quality of life of older adults.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Kasidid Lawongsa

 

2024 Lawongsa et al. Cureus 16(6): e63483. DOI 10.7759/cureus.63483 9 of 11

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Acquisition, analysis, or interpretation of data:  Kasidid Lawongsa, Jitrawee Tepakorn

Drafting of the manuscript:  Kasidid Lawongsa

Critical review of the manuscript for important intellectual content:  Kasidid Lawongsa, Jitrawee
Tepakorn

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. The Ethics Committee of
the Institutional Review Board of the Royal Thai Army Medical Department issued approval
IRBTA1468/2565. All data used in the analysis were anonymized and referenced solely by ID numbers to
protect participants’ confidentiality. Personal identifiers and sensitive information were omitted to ensure
the privacy of participants. Animal subjects: All authors have confirmed that this study did not involve
animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References
1. Cruz-Jentoft AJ, Baeyens JP, Bauer JM, et al.: Sarcopenia: European consensus on definition and diagnosis:

report of the European Working Group on Sarcopenia in Older People. Age Ageing. 2010, 39:412-23.
10.1093/ageing/afq034

2. 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.
10.1186/s40200-017-0302-x

3. Whaikid P, Piaseu N: The prevalence and factors associated with sarcopenia in Thai older adults: a
systematic review and meta-analysis. Int J Nurs Sci. 2024, 11:31-45. 10.1016/j.ijnss.2023.11.002

4. Cruz-Jentoft AJ, Bahat G, Bauer J, et al.: Sarcopenia: revised European consensus on definition and
diagnosis. Age Ageing. 2019, 48:16-31. 10.1093/ageing/afy169

5. Chen LK, Woo J, Assantachai P, et al.: Asian Working Group for Sarcopenia: 2019 consensus update on
sarcopenia diagnosis and treatment. J Am Med Dir Assoc. 2020, 21:300-7. 10.1016/j.jamda. 2019.12.012

6. Woo J, Leung J, Sham A, Kwok T: Defining sarcopenia in terms of risk of physical limitations: a 5-year
follow-up study of 3,153 Chinese men and women. J Am Geriatr Soc. 2009, 57:2224-31. 10. 1111/j.1532-
5415.2009.02566.x

7. Cruz-Jentoft AJ, Landi F, Topinková E, Michel JP: Understanding sarcopenia as a geriatric syndrome. Curr
Opin Clin Nutr Metab Care. 2010, 13:1-7. 10.1097/MCO.0b013e328333c1c1

8. Yu R, Leung J, Woo J: Incremental predictive value of sarcopenia for incident fracture in an elderly Chinese
cohort: results from the Osteoporotic Fractures in Men (MrOs) Study. J Am Med Dir Assoc. 2014, 15:551-8.
10.1016/j.jamda.2014.02.005

9. Lawongsa K, Srisuwan P, Tejavanija S, Gesakomol K: Sensitivity and specificity of Yubi-wakka (finger-ring)
screening method for sarcopenia among older Thai adults. Geriatr Gerontol Int. 2024, 24:263-8.
10.1111/ggi.14787

10. Sri-On J, Fusakul Y, Kredarunsooksree T, Paksopis T, Ruangsiri R: The prevalence and risk factors of
sarcopenia among Thai community-dwelling older adults as defined by the Asian Working Group for
Sarcopenia (AWGS-2019) criteria: a cross-sectional study. BMC Geriatr. 2022, 22:786. 10.1186/s12877-022-
03471-z

11. Yamada M, Nishiguchi S, Fukutani N, et al.: Prevalence of sarcopenia in community-dwelling Japanese older
adults. J Am Med Dir Assoc. 2013, 14:911-5. 10.1016/j.jamda.2013.08.015

12. Hai S, Wang H, Cao L, et al.: Association between sarcopenia with lifestyle and family function among
community-dwelling Chinese aged 60 years and older. BMC Geriatr. 2017, 17:1-7. 10.1186/ s12877-017-
0587-0

13. Sutil DV, Parentoni AN, Da Costa Teixeira LA, et al.: Prevalence of sarcopenia in older women and level of
agreement between the diagnostic instruments proposed by the European Working Group on Sarcopenia in
Older People 2 (EWGSOP2). BMC Musculoskelet Disord. 2023, 24:182. 10.1186/s12891-023-06287-z

14. Androutsos O, Gerasimidis K, Karanikolou A, Reilly JJ, Edwards CA: Impact of eating and drinking on body
composition measurements by bioelectrical impedance. J Hum Nutr Diet. 2015, 28:165-71.
10.1111/jhn.12259

15. Cruz-Jentoft AJ, Landi F, Schneider SM, et al.: Prevalence of and interventions for sarcopenia in ageing
adults: a systematic review. Report of the International Sarcopenia Initiative (EWGSOP and IWGS). Age
Ageing. 2014, 43:748-59. 10.1093/ageing/afu115

16. Zhang F, Ferrucci L, Culham E, Metter EJ, Guralnik J, Deshpande N: Performance on five times sit-to-stand
task as a predictor of subsequent falls and disability in older persons. J Aging Health. 2013, 25:478-92.
10.1177/0898264313475813

17. National Statistical Office of Thailand . (2024). https://www.nso.go.th/nsoweb/index?set_lang=en.
18. Jung HW, Kim S, Won CW: Validation of the Korean Frailty Index in community-dwelling older adults in a

nationwide Korean Frailty and Aging Cohort study. Korean J Intern Med. 2021, 36:456-66.
10.3904/kjim.2019.172

 

2024 Lawongsa et al. Cureus 16(6): e63483. DOI 10.7759/cureus.63483 10 of 11

https://dx.doi.org/10.1093/ageing/afq034
https://dx.doi.org/10.1093/ageing/afq034
https://dx.doi.org/10.1186/s40200-017-0302-x
https://dx.doi.org/10.1186/s40200-017-0302-x
https://dx.doi.org/10.1016/j.ijnss.2023.11.002
https://dx.doi.org/10.1016/j.ijnss.2023.11.002
https://dx.doi.org/10.1093/ageing/afy169
https://dx.doi.org/10.1093/ageing/afy169
https://dx.doi.org/10.1016/j.jamda. 2019.12.012
https://dx.doi.org/10.1016/j.jamda. 2019.12.012
https://dx.doi.org/10. 1111/j.1532-5415.2009.02566.x
https://dx.doi.org/10. 1111/j.1532-5415.2009.02566.x
https://dx.doi.org/10.1097/MCO.0b013e328333c1c1
https://dx.doi.org/10.1097/MCO.0b013e328333c1c1
https://dx.doi.org/10.1016/j.jamda.2014.02.005
https://dx.doi.org/10.1016/j.jamda.2014.02.005
https://dx.doi.org/10.1111/ggi.14787
https://dx.doi.org/10.1111/ggi.14787
https://dx.doi.org/10.1186/s12877-022-03471-z
https://dx.doi.org/10.1186/s12877-022-03471-z
https://dx.doi.org/10.1016/j.jamda.2013.08.015
https://dx.doi.org/10.1016/j.jamda.2013.08.015
https://dx.doi.org/10.1186/ s12877-017-0587-0
https://dx.doi.org/10.1186/ s12877-017-0587-0
https://dx.doi.org/10.1186/s12891-023-06287-z
https://dx.doi.org/10.1186/s12891-023-06287-z
https://dx.doi.org/10.1111/jhn.12259
https://dx.doi.org/10.1111/jhn.12259
https://dx.doi.org/10.1093/ageing/afu115
https://dx.doi.org/10.1093/ageing/afu115
https://dx.doi.org/10.1177/0898264313475813
https://dx.doi.org/10.1177/0898264313475813
https://www.nso.go.th/nsoweb/index?set_lang=en
https://www.nso.go.th/nsoweb/index?set_lang=en
https://dx.doi.org/10.3904/kjim.2019.172
https://dx.doi.org/10.3904/kjim.2019.172


19. Serón-Arbeloa C, Labarta-Monzón L, Puzo-Foncillas J, Mallor-Bonet T, Lafita-López A, Bueno-Vidales N,
Montoro-Huguet M: Malnutrition screening and assessment. Nutrients. 2022, 14:10.3390/nu14122392

20. Kim M, Won CW: Sarcopenia in Korean community-dwelling adults aged 70 years and older: application of
screening and diagnostic tools from the Asian Working Group for Sarcopenia 2019 Update. J Am Med Dir
Assoc. 2020, 21:752-8. 10.1016/j.jamda.2020.03.018

21. Vanitcharoenkul E, Unnanuntana A, Chotiyarnwong P, Laohaprasitiporn P, Adulkasem N, Asavamongkolkul
A, Chandhanayingyong 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. 10.1186/s12889-024-
17804-7

22. Ni Lochlainn M, Bowyer RC, Welch AA, Whelan K, Steves CJ: Higher dietary protein intake is associated with
sarcopenia in older British twins. Age Ageing. 2023, 52:10.1093/ageing/afad018

23. Kim H, Suzuki T, Kim M, et al.: Incidence and predictors of sarcopenia onset in community-dwelling elderly
Japanese women: 4-year follow-up study. J Am Med Dir Assoc. 2015, 16:85.e1-8.
10.1016/j.jamda.2014.10.006

24. Zhang Y, Chen X, Hou L, et al.: Prevalence and risk factors governing the loss of muscle function in elderly
sarcopenia patients: a longitudinal study in China with 4 years of follow-up. J Nutr Health Aging. 2020,
24:518-24. 10.1007/s12603-020-1361-0

25. Chen Z, Ho M, Chau PH: Prevalence, incidence, and associated factors of possible sarcopenia in community-
dwelling Chinese older adults: a population-based longitudinal study. Front Med (Lausanne). 2021,
8:769708. 10.3389/fmed.2021.769708

26. Ye L, Liang R, Liu X, Li J, Yue J, Zhang X: Frailty and sarcopenia: a bibliometric analysis of their association
and potential targets for intervention. Ageing Res Rev. 2023, 92:102111. 10.1016/j.arr.2023.102111

27. Ruiz JG, Dent E, Morley JE, et al.: Screening for and managing the person with frailty in primary care: ICFSR
Consensus Guidelines. J Nutr Health Aging. 2020, 1-8. 10.1007/s12603-020-1492-3

28. Trombetti A, Hars M, Hsu FC, et al.: Effect of physical activity on frailty: secondary analysis of a randomized
controlled trial. Ann Intern Med. 2018, 168:309-16. 10.7326/M16-2011

29. Zhang X, Huang P, Dou Q, et al.: Falls among older adults with sarcopenia dwelling in nursing home or
community: a meta-analysis. Clin Nutr. 2020, 39:33-9. 10.1016/j.clnu.2019.01.002

30. Halfon M, Phan O, Teta D: Vitamin D: a review on its effects on muscle strength, the risk of fall, and frailty .
Biomed Res Int. 2015, 2015:953241. 10.1155/2015/953241

31. Buckinx F, Croisier JL, Reginster JY, et al.: Prediction of the incidence of falls and deaths among elderly
nursing home residents: the SENIOR study. J Am Med Dir Assoc. 2018, 19:18-24.
10.1016/j.jamda.2017.06.014

32. Inoue T, Ueshima J, Kawase F, et al.: Trajectories of the prevalence of sarcopenia in the pre- and post-stroke
periods: a systematic review. Nutrients. 2022, 15:10.3390/nu15010113

33. Moschou D, Krikelis M, Georgakopoulos C, et al.: Sarcopenia in rheumatoid arthritis. A narrative review . J
Frailty Sarcopenia Falls. 2023, 8:44-52. 10.22540/JFSF-08-044

 

2024 Lawongsa et al. Cureus 16(6): e63483. DOI 10.7759/cureus.63483 11 of 11

https://dx.doi.org/10.3390/nu14122392
https://dx.doi.org/10.3390/nu14122392
https://dx.doi.org/10.1016/j.jamda.2020.03.018
https://dx.doi.org/10.1016/j.jamda.2020.03.018
https://dx.doi.org/10.1186/s12889-024-17804-7
https://dx.doi.org/10.1186/s12889-024-17804-7
https://dx.doi.org/10.1093/ageing/afad018
https://dx.doi.org/10.1093/ageing/afad018
https://dx.doi.org/10.1016/j.jamda.2014.10.006
https://dx.doi.org/10.1016/j.jamda.2014.10.006
https://dx.doi.org/10.1007/s12603-020-1361-0
https://dx.doi.org/10.1007/s12603-020-1361-0
https://dx.doi.org/10.3389/fmed.2021.769708
https://dx.doi.org/10.3389/fmed.2021.769708
https://dx.doi.org/10.1016/j.arr.2023.102111
https://dx.doi.org/10.1016/j.arr.2023.102111
https://dx.doi.org/10.1007/s12603-020-1492-3
https://dx.doi.org/10.1007/s12603-020-1492-3
https://dx.doi.org/10.7326/M16-2011
https://dx.doi.org/10.7326/M16-2011
https://dx.doi.org/10.1016/j.clnu.2019.01.002
https://dx.doi.org/10.1016/j.clnu.2019.01.002
https://dx.doi.org/10.1155/2015/953241
https://dx.doi.org/10.1155/2015/953241
https://dx.doi.org/10.1016/j.jamda.2017.06.014
https://dx.doi.org/10.1016/j.jamda.2017.06.014
https://dx.doi.org/10.3390/nu15010113
https://dx.doi.org/10.3390/nu15010113
https://dx.doi.org/10.22540/JFSF-08-044
https://dx.doi.org/10.22540/JFSF-08-044

	Sarcopenia Prevalence and Risk Factors Among Older Adults in Bangkok, Thailand: A Cross-Sectional Study
	Abstract
	Introduction
	Materials And Methods
	Study design and population
	Assessments
	Data collection

	Results
	Sarcopenia prevalence
	FIGURE 1: Flowchart of study enrollment and sarcopenia diagnosis.

	Participants' characteristics
	TABLE 1: Baseline characteristics of sarcopenia group.

	Sarcopenia risk factors
	TABLE 2: Univariate and multivariate analysis for risk factors of sarcopenia.


	Discussion
	Sarcopenia prevalence
	Sarcopenia risk factors
	Strengths and limitations

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


