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The aim of this study was to investigate risk factors, develop, and assess the predictive nomogram for 
low appendicular skeletal muscle mass index (ASMI) in middle-aged and elderly populations. A total of 
3,209 inpatients were divided into a Training Set (n = 2,407) and a Validation Set (n = 802). A nomogram 
was developed using R software for internal validation, and external validation was performed using 
the Validation Set. Gender (male), age, height, weight, triglyceride levels, alanine aminotransferase 
levels, alcohol consumption, and the triglyceride-glucose index to body-mass index ratio (TyG/BMI) 
were identified as predictors for the nomogram of low ASMI. In the Training Set, Q1-Q4 subgroups 
were performed for TyG/BMI, and logistic regression analysis showed that a TyG/BMI ratio greater 
than 0.37 was significantly associated with an increased risk of developing low ASMI (P < 0.001), with 
an area under the receiver operating characteristic curve (AUC) of 0.879 for the nomogram. In the 
Validation Set, the nomogram also demonstrated excellent calibration and discrimination, with an 
AUC of 0.881. Decision curve analysis (DCA) indicated excellent clinical utility of the nomogram. The 
study innovatively used TyG/BMI to predict low ASMI, which can reduce the impact of obesity on the 
diagnosis of sarcopenia. The nomogram can be effectively used to screen for possible sarcopenia in 
community settings. Due to the cross-sectional study design and unable to obtain complete data on 
the assessment of muscle strength, the predictive efficacy of our nomogram model requires further 
confirmation through external validation by large, multicenter prospective studies on sarcopenia 
population.
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With the global aging phenomenon, the prevalence of chronic diseases among the elderly has risen. Sarcopenia, a 
systemic, progressive skeletal muscle disease associated with aging, is characterized by the loss of skeletal muscle 
mass (SMM). It significantly increases the risk of adverse outcomes, including unintentional falls, fractures, 
serious physical disability, and mortality, profoundly impacting individuals’ health1. Studies have shown 
that individuals with sarcopenia have twice the risk of disability and all-cause mortality compared to those 
without2. Furthermore, research suggests that insulin resistance influences the development of sarcopenia3. The 
triglyceride-glucose index (TyG) has been proposed as a marker of insulin resistance and has shown correlation 
with the skeletal muscle mass index (SMI)4. Both the European Working Group on Sarcopenia in Older People 
2018 (EWGSOP2) and the Asian Working Group for Sarcopenia 2019 (AWGS2019) have established similar 
thresholds for assessing and diagnosing sarcopenia in older populations, considering low muscle mass, muscle 
strength, and physical performance5,6.

As sarcopenia research advances, there is increasing recognition of the importance of early identification of 
individuals at risk and the implementation of multidomain lifestyle interventions to improve patient outcomes7. 
It is well established that a low appendicular skeletal muscle mass index (ASMI) is a key criterion for diagnosing 
sarcopenia. Modalities such as magnetic resonance imaging (MRI), computed tomography (CT), dual-energy 
X-ray absorptiometry (DXA), and bioelectrical impedance analysis (BIA) are used to assess ASMI5,6However, 
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the high cost or radiation exposure associated with MRI, CT, and DXA limits their generalizability. Additionally, 
BIA’s accuracy can be influenced by factors like hydration status, food intake, and fat distribution, making 
ASMI measurement and sarcopenia screening challenging. Currently, calf circumference and the SARC-F 
scale are recommended for self-screening in the community, while grip strength and the 5-time chair stand test 
are recommended for assessing muscular strength and physical performance. However, despite the SARC-F 
scale’s good reliability, its low to moderate sensitivity and moderate to high specificity make it suboptimal for 
sarcopenia screening8,9 This underscores the importance of incorporating ASMI into community screening and 
diagnosing sarcopenia.

There is a growing body of evidence supporting the use of predictive nomogram models to predict sarcopenia 
in a straightforward manner10,11 However, due to the small number of participants and the complexity and 
subjectivity of the data required to construct the nomogram, practical and accessible methods for diagnosing 
sarcopenia, particularly for individuals with low ASMI, remain insufficient. Therefore, this study aimed 
to investigate the association between TyG/BMI and low ASMI, with the goal of constructing a predictive 
nomogram model that is easy to use in a clinical setting by inclusion of objective data from more participants, 
and evaluating its utility in middle-aged and elderly populations.

Materials and methods
Study population
In this retrospective analysis, participants underwent BIA assessment and biochemical tests. Exclusion criteria 
comprised age < 45, acute infection, acute coronary syndrome and stroke, viral hepatitis and severe liver function 
abnormalities, hemodialysis for renal failure, diseases of the hematologic system, active rheumatic immune 
disease, hormone or antibiotic therapy, deformed or mutilated limbs, inability to cooperate with testing, and 
inadequate clinical information. The study included a total of 3,209 participants from Wuhan Union Hospital 
covering January 2020 to December 2022 (Fig. 1). The study fully complied with the Declaration of Helsinki 
and was approved by the ethics committee of Tongji Medical College, Huazhong University of Science and 
Technology (2024S045).

ASMI definition
Appendicular skeletal muscle mass (ASM) and ASMI (ASM (kg)/height (m2)) data were acquired using the 
BIA instrument (Inbody270, South Korea). According to the AWGS2019 recommended threshold values, ASMI 
below 7.0 kg/m2 in men and below 5.7 kg/m2in women are classified as low ASMI6.

Data collection
Basic demographic data, such as age, gender, height, weight, systolic blood pressure (SBP), diastolic blood 
pressure (DBP), smoking, and alcohol consumption, were recorded. Blood samples were collected from each 
participant during hospitalization after an overnight fast (Mindray BC-3000, China). Biochemical tests included 
white blood cell (WBC) count, red blood cell (RBC) count, platelet (PLT) count, hemoglobin (HB), fasting 
blood glucose (FBG), albumin (ALB), aspartate aminotransferase (AST), alanine aminotransferase (ALT), blood 
urea nitrogen (BUN), creatinine (Cr), uric acid (UA), total cholesterol (TC), triglycerides (TG), high-density 
lipoprotein cholesterol (HDL-C), and low-density lipoprotein cholesterol (LDL-C).

Fig. 1.  The flowchart.
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Calculation formula and population subgroups
BMI = weight [kg] / height [m2], and TyG = ln(TG [mg/dL]×FBG[mg/dL]/2)12. The Triglyceride-glucose-index 
to body-mass-index ratio (TyG/BMI) = ln(TG [mg/dL]×FBG[mg/dL]/2)÷ weight [kg] / height [m2]. TG: 1 
mmol/L = 88.5 mg/dL and FBG: 1 mmol/L = 18 mg/dL. TG and FBG values converted were used to calculate 
TyG and TyG/BMI index.

(1) Participants were randomized into the Training Set (n = 2,407) and the Validation Set (n = 802) in a 3:1 
ratio. (2) The Training Set was further divided into the Low ASMI/ASMI (L) group (n = 512) and the Normal 
ASMI/ASMI (N) group (n = 1,895). (3) Within the Training Set, participants were categorized into Q1-Q4 groups 
based on TyG/BMI value: Q1 (TyG/BMI ≤ 0.33, n = 602), Q2 (0.33 < TyG/BMI ≤ 0.37, n = 602), Q3 (0.37 < TyG/
BMI ≤ 0.40, n = 602), and Q4 (TyG/BMI > 0.40, n = 601).

Statistical analysis
In this study, IBM SPSS Statistics software (version 25.0) was utilized for all analyses. The Shapiro-Wilk (S-
W) test was employed to assess normality for continuous variables. Variables with P > 0.05 were deemed 
normally distributed and are presented as mean ± standard deviation (SD); otherwise, they are presented as 
median M (Q1-Q3). Two independent samples t-tests were applied for normally distributed data, while the 
Wilcoxon rank sum test was used for non-normally distributed data. Categorical variables were expressed as 
frequency (n) or percentage (%), and analyzed using chi-square tests or Fisher’s exact probability method. 
Logistic regression analysis was conducted to estimate the odds ratio (OR) and 95% confidence interval (CI) of 
low ASMI based on demographic data and biochemical tests. GraphPad Prism 9.5 software was employed for 
graphical representation. R 4.3.2 software was used to construct the nomogram, generate the receiver operating 
characteristic (ROC) curve, calculate the area under the ROC curve (AUC), and conduct decision curve analysis 
(DCA) to assess net benefits at different threshold probabilities. P values below 0.05 were considered statistically 
significant.

Results
Characteristics of the study population
A total of 3,209 subjects, aged 45–102 years with a mean age of 71.7 ± 5.6 years, were included in the study, 
comprising 2,132 males and 1,077 females. The incidence of low ASMI was 20.69% (664/3,209). Baseline 
data between the Training Set (n = 2,407) and the Validation Set (n = 802) were comparable, except for ASMI 
(P < 0.05) (Table 1). Compared to the normal ASMI group, the low ASMI group exhibited higher values of age, 
HDL-C, TyG/BMI, while lower values of ASMI, height, weight, body mass index (BMI), HB, ALB, UA, Cr, FBG, 

Items Training set (n=2407) Validation set (n=802) Test statistic value P value

Low ASMI(%) 512(21.3%) 152(19.0%) 1.971* 0.16

ASMI(kg/m2) 7.45±1.62 7.59±1.66 −2.177 0.03

Gender(male) 1610(66.9%) 522(65.1%) 0.875* 0.35

Age(year) 60.6±10.8 60.1±11.3 −1.199 0.231

Hight(cm) 166.90±7.55 166.45±7.55 1.465 0.143

Weight(kg) 68.22±12.55 67.90±11.96 0.639 0.523

BMI(kg/m2) 24.36±3.40 24.40±3.33 −0.261 0.794

HB(g/l) 136.00±17.67 136.00±16.53 −0.006 0.995

PLT(10^9/l) 203.94±66.39 204.64±54.88 0.344 0.731

ALB(g/l) 41.14±3.88 41.34±3.80 −1.301 0.193

UA(mmol/l) 356.13±96.87 355.37±93.11 0.196 0.845

Cr(umol/l) 69.30(60.40,79.40) 69.60(59.60,80.30) −0.033# 0.974

FBG(mmol/l) 5.01(4.60,5.60) 5.00(4.60,5.60) −0.638# 0.523

TC(mmol/l) 4.35±1.28 4.40±1.10 −0.958 0.338

TG(mmol/l) 1.27(0.92,1.89) 1.26(0.89,1.89) −0.315# 0.753

HDL-C(mmol/l) 1.12(0.92,1.38) 1.12(0.93,1.39) −0.904# 0.366

LDL-C(mmol/l) 2.56±0.89 2.60±0.88 −1.138 0.255

ALT(U/l) 20.00(14.00,28.00) 21.00(14.00,29.00) −0.794# 0.427

AST(U/l) 21.00(17.00,25.00) 21.00(18.00,26.00) −1.572# 0.116

SBP(mmHg) 130.5±16.0 129.9±15.9 1.518 0.129

DBP(mmHg) 80.3±11.3 80.0±11.4 0.661 0.509

Smoking(%) 751(31.2%) 248(30.9%) 0.022* 0.883

Alcohol consumption(%) 645(26.8%) 205(25.6%) 0.472* 0.492

TyG 8.64±0.67 8.63±0.66 0.325 0.745

TyG/BMI 0.36±0.05 0.36±0.05 0.666 0.506

Table 1.  Characteristics of the training set and validation set populations. * For χ2 values, # for Z-values, and 
other test statistics for t-values.
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TG, ALT, AST, SBP, DBP, TyG, and proportion of males, smokers, and alcohol consumers (Fig. 2, Supplement 
1). Significant differences were observed between the two groups in several parameters including ASMI, gender, 
age, height, weight, BMI, HB, ALB, UA, Cr, FBG, TG, HDL-C, ALT, AST, SBP, DBP, smoking status, alcohol 
consumption, TyG, and TyG/BMI (P < 0.05), while no significant differences were found in PLT, TC, and LDL-C 
(P > 0.05).

Risk factors associated with ASMI based on logistic regression analysis
In the Training Set, univariate logistic analysis was conducted to determine the risk factors for ASMI. Table 2 
indicates that gender, age, height, weight, BMI, HB, ALB, UA, Cr, FBG, TG, HDL-C, ALT, SBP, DBP, smoking, 
alcohol consumption, TyG, and TyG/BMI were all significant risk factors for low ASMI (P < 0.01). Based on 

Items

Univariate logistic regression analysis Multivariate logistic regression analysis

OR 95% CI P value B value Waldχ2 OR 95% CI P value

Sex(male) 0.457 0.375 0.558 <0.001 0.538 6.253 1.713 1.123 2.612 0.012

Age(year) 1.035 1.026 1.044 <0.001 0.015 5.115 1.015 1.002 1.029 0.024

Hight(cm) 0.947 0.935 0.96 <0.001 0.068 8.089 1.071 1.022 1.123 0.004

Weight(kg) 0.875 0.863 0.886 <0.001 −0.135 24.194 0.874 0.828 0.922 <0.001

BMI(kg/m2) 0.538 0.508 0.57 <0.001 / / / / / /

HB(g/l) 0.976 0.971 0.982 <0.001 / / / / / /

PLT(10^9/l) 0.999 0.998 1.001 0.514 / / / / / /

ALB(g/l) 0.962 0.938 0.987 0.003 0.008 0.227 1.008 0.976 1.042 0.634

UA(mmol/l) 0.995 0.993 0.996 <0.001 0.001 0.252 1 0.998 1.001 0.615

Cr(umol/l) 0.99 0.985 0.996 0.001 −0.001 0.214 0.999 0.992 1.005 0.644

FBG(mmol/l) 0.768 0.691 0.854 <0.001 / / / / / /

TC(mmol/l) 1.07 0.996 1.15 0.064 / / / / / /

TG(mmol/l) 0.632 0.552 0.72 <0.001 −0.313 7.227 0.731 0.582 0.919 0.007

HDL-C(mmol/l) 1.951 1.592 2.392 <0.001 0.164 1.143 1.179 0.872 1.593 0.285

LDL-C(mmol/l) 1.076 0.966 1.2 0.184 / / / / / /

ALT(U/l) 0.963 0.954 0.973 <0.001 −0.01 4.354 0.99 0.981 0.999 0.037

AST(U/l) 0.992 0.981 1.002 0.122 / / / / / /

SBP(mmHg) 0.986 0.98 0.992 <0.001 −0.007 1.578 0.993 0.983 1.004 0.209

DBP(mmHg) 0.967 0.959 0.976 <0.001 0.003 0.15 1.003 0.988 1.018 0.699

Smoking(%) 0.707 0.567 0.881 0.002 −0.158 0.725 0.854 0.593 1.228 0.394

Alcohol consumption(%) 0.686 0.534 0.867 0.002 0.436 5.237 1.546 1.066 2.242 0.022

TyG 0.401 0.335 0.479 <0.001 / / / / / /

TyG/BMI 3.52E+12 1.93E+11 6.42E+13 <0.001 14.8 10.67 2.68E+06 3.72E+02 1.92E+10 0.001

Table 2.  Univariate and multivariate logistic regression analysis of risk factors associated with low ASMI in the 
training set. Given these results of univariate logistic regression analysis and the clinical significance of each 
variable, BMI, HB, FBG, and TyG are not included in the multivariate statistical analysis.

 

Fig. 2.  Comparison of characteristics between the low ASMI/ASMI (L) and normal ASMI/ASMI (N) groups.

 

Scientific Reports |        (2025) 15:11366 4| https://doi.org/10.1038/s41598-025-94823-3

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


these results and the clinical significance of each variable, multivariate logistic analysis included 15 risk factors, 
revealing that gender, age, height, weight, TG, ALT, alcohol consumption, and TyG/BMI were independent 
variables for low ASMI. Specifically, being male, older age, greater height, alcohol consumption, and higher 
TyG/BMI were associated with an increased risk of low ASMI (P < 0.05).

Furthermore, multivariate logistic regression analysis was used to assess the association between TyG/BMI 
and low ASMI (Table 3). Model 1, adjusted for age, smoking, alcohol consumption, SBP, and DBP, demonstrated 
that the risk of low ASMI was significantly elevated in the Q3 and Q4 groups compared to the Q1 group 
(P < 0.001). However, the difference between the Q2 and Q1 groups was not significant (P > 0.05). In Model 2, 
which included additional adjustments for ALT, AST, ALB, HB, PLT, UA, Cr, TC, HDL-C, and LDL-C, the risk of 
low ASMI remained higher in the Q3 and Q4 groups compared to the Q1 group (P < 0.001), while the difference 
between the Q2 and Q1 groups was not significant (P > 0.05). This study suggests that individuals with a TyG/
BMI value greater than 0.37 have a significantly increased risk of developing low ASMI.

Establishment, validation and evaluation of the predictive nomogram model
Gender, age, height, weight, TG, ALT, alcohol consumption, and TyG/BMI were utilized to construct a predictive 
nomogram model. The results revealed that being male, increasing age, greater height, lower weight, normal 
range TG and ALT levels, higher alcohol consumption, and elevated TyG/BMI were associated with an increased 
risk of low ASMI (Fig. 2). To assess the nomogram’s performance (Fig. 3), calibration curves were generated, 
demonstrating a strong fit between actual and predicted values across the 0 to 1.0 range, indicating robust 
calibration (Fig. 4A and B). For low ASMI, the AUC in the Training Set was 0.879 (95% CI: 0.860–0.899), with a 
sensitivity and specificity of 89.0% and 78.5%, respectively, and a Youden index of 0.68. In the Validation Set, the 
AUC was 0.881 (95% CI: 0.848–0.913), with a sensitivity of 85.4% and specificity of 81.4%, indicating excellent 
discrimination (Fig. 5A and B). DCA demonstrated that the net benefit probability ranged from 20 to 80% in the 
Training Set and from 10 to 90% in the Validation Set, suggesting that the nomogram could provide substantial 
benefits for predicting low ASMI (Fig. 6A and B).

Fig. 3.  Nomogram for predicting low ASMI. The nomogram uses patient gender, age, height, weight, alcohol 
consumption, ALT, TG, and TyG/BMI to calculate total scores, providing the probability of low ASMI. 
Explanation is as follows: (1) Find the height of the patient. (2) Draw a line on the “Points” axis. (3) Record the 
height-related score. (4) Repeated the process for other predictors. (5) Calculate and find the corresponding 
scores on the “Total Points” axis. Scores > 200 indicate a risk of low ASMI exceeding 90%.

 

Iterm

Low ASMI

OR 95% CI P value

Model 1

Q1 1

Q2 1.439 0.896 2.489 0.124

Q3 5.825 3.752 9.043 <0.001

Q4 23.22 15.162 35.561 <0.001

Model 2

Q1 1

Q2 1.486 0.881 2.505 0.138

Q3 6.225 3.939 9.839 <0.001

Q4 23.761 15.064 37.479 <0.001

Table 3.  Multivariate logistic regression analysis of TyG/BMI and low ASMI in the training set. Model 1 was 
adjusted for Age, SBP, DBP, Smoking, and Alcohol consumption. Model 2 included Model 1+ALT, AST, ALB, 
HB, PLT, UA, Cr, TC, HDL-C, and LDL-C.
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Discussion
China is home to the world’s largest elderly population and is undergoing a transition to an aging society. A 
2010 study conservatively estimated that over 50  million people worldwide are affected by sarcopenia, a 
number projected to reach 200 million in the next 40 years13. The direct costs of sarcopenia already amount to 
1.5% of overall healthcare costs annually14. Sarcopenia not only prolongs hospital stays and increases the risk 
of postoperative complications but also predisposes individuals to frailty, mobility issues, and other chronic 
conditions15,16. Early identification of individuals at risk for sarcopenia and timely interventions such as physical 
activity or nutritional supplementation can effectively mitigate the risks of weakness, mobility issues, disability, 
and hospitalization, leading to potential cost savings in healthcare17. Sarcopenia’s incidence is increasing, and 
its prevalence rises with age as muscle mass diminishes, leading to weakness and mobility challenges18. Many 
individuals with undiagnosed mild-to-moderate sarcopenia attribute their low muscle strength to normal 
aging, overlooking the possibility of underlying disease and thus delaying seeking medical attention. This poses 
a significant barrier to early sarcopenia identification19. Currently, there is no fully standardized definition 
or diagnostic criteria for sarcopenia. In this study involving Chinese subjects, the Asian Working Group for 
Sarcopenia 2019 (AWGS2019) diagnostic criteria were applied. Given the difficulty of accurately assessing ASM 
and ASMI in community settings due to resource constraints, identifying an alternative index or model for low 
ASMI is crucial. This study offers a practical auxiliary diagnostic approach to address the limitations of current 
diagnostic criteria for possible sarcopenia in community settings.

The nomogram demonstrates a degree of generalizability. Data on demographics, laboratory tests, and 
ASMI from body composition analysis were gathered. Demographic information and laboratory tests can be 
readily conducted in community settings, facilitating the use of the nomogram in such environments. The study 
population was randomly divided into a Training Set and a Validation Set in a 3:1 ratio, with no significant 

Fig. 6.  DCA curves for evaluating to predicte low ASMI in the Training Set (A) and Validation Set (B).

 

Fig. 5.  ROC curves for predicting low ASMI in the Training Set (A) and Validation Set (B).

 

Fig. 4.  Calibration curves for the Training Set (A) and Validation Set (B).
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differences observed between the populations in terms of various data points. Following logistic regression and 
clinical significance, eight risk factors for low ASMI were identified.

(1) Gender (male) and age.Studies have consistently shown a higher prevalence of sarcopenia in elderly 
men compared to women in Chinese communities20–22, while the evidence regarding gender differences in 
Western countries is controversial23. For hospitalized elderly adults, the prevalence was 29.7% in men and 23.0% 
in women, consistent with our study. We also found that the risk of sarcopenia in Hong Kong and Taiwan was 
almost half that of elderly men living on the mainland of China, although this difference was not significant 
in elderly women24. This underscores the importance of analyzing gender-specific differences in sarcopenia 
prevalence and risk factors among populations in mainland China, Taiwan, and Hong Kong. Age is a well-
recognized risk factor for sarcopenia23and was associated with low ASMI in our study. Other studies have also 
found a significant association between sarcopenia and severe sarcopenia in Chinese elderly adults and advanced 
age25,26.

(2) Alcohol consumption.Our study identified alcohol consumption as a potential risk factor for low ASMI, 
aligning with a prior cross-sectional study on a Chinese elderly population27. However, another study suggested 
that alcohol consumption may not be directly associated with sarcopenia28. Therefore, further prospective 
studies are warranted to elucidate the relationship between alcohol consumption and the risk of sarcopenia.

(3) TG.The study revealed an association between lower TG levels and low ASMI. Previous research suggests 
that higher lipid metabolism levels within the normal range are protective against sarcopenia29. Conversely, 
lipid accumulation in and around muscle cells can lead to mitochondrial dysfunction, interference with fatty 
acid β-oxidation, and increased production of reactive oxygen species, resulting in lipotoxicity and insulin 
resistance30.

(4) ALT.Alanine aminotransferase is a crucial enzyme that plays a pivotal role in the intermediary 
metabolism of glucose and amino acids31. Our study demonstrated that ALT acts as a protective factor against 
sarcopenia, with higher levels of ALT within the normal physiological range being associated with a reduced risk 
of sarcopenia. Furthermore, prior studies also have indicated that low ALT levels are significantly correlated with 
decreased skeletal muscle mass (SMM), a higher prevalence of sarcopenia, and increased long-term mortality, 
particularly in elderly populations32,33.

(5) Height, weight, and TyG/BMI.In our study, we observed that height and weight may play a role in 
sarcopenia, as individuals with low ASMI tended to have higher height and lower weight. This relationship 
is often reflected in BMI. However, our multivariate logistic regression analysis indicated that BMI was not 
statistically significant. This could be due to the inclusion of height, weight, and TyG/BMI in the analysis, which 
may have affected the independent contribution of BMI. It is possible that BMI is less effective in discriminating 
low ASMI compared to height and weight alone, suggesting that some patients with sarcopenia may not be 
accurately identified using BMI alone. TyG is currently recognized as a reliable indicator of insulin resistance, 
and studies have shown a positive correlation between TyG and low SMI in the extremities4,34. Sarcopenic 
obesity, characterized by the coexistence of obesity and low muscle mass, is associated with glucose metabolism 
disorders3536This condition has more severe consequences and higher medical costs compared to sarcopenia 
or obesity alone37. A cross-sectional study found that the TyG index is associated with the risk of developing 
sarcopenic obesity38. ASM is influenced by body size, with larger individuals generally having greater muscle 
mass39. Therefore, relying solely on height, weight, or BMI to predict sarcopenia may exclude individuals with 
sarcopenic obesity, reducing the diagnostic accuracy of the model. Our study confirmed a significant positive 
correlation between TyG/BMI and low ASMI. Furthermore, our study innovatively used the TyG/BMI index to 
predict possible sarcopenia, effectively identifying patients with sarcopenic obesity.

A nomogram for assessing the risk of low ASMI was developed to facilitate early identification of sarcopenia 
risk by primary and community physicians, as well as to enhance understanding among older adults. The study 
included eight independent factors (gender, age, height, weight, TG, ALT, alcohol consumption, and the TyG/
BMI ratio, which were analyzed using multivariate logistic regression. Results from the nomogram prediction 
model indicated that gender, age, and alcohol consumption had minimal impact and may not significantly 
contribute to the diagnosis of low ASMI. Height, TG, ALT, and TyG/BMI showed intermediate impacts, while 
weight had the greatest impact and likely contributed the most to the diagnosis. Several studies have developed 
nomogram prediction models for sarcopenia1011Our nomogram, however, specifically targets low ASM, a 
prerequisite for diagnosing sarcopenia, and is designed to be more accessible, easier to implement, and more 
generalizable. Moreover, the AUC of our nomogram is comparable to those of previous models10,11, indicating 
excellent accuracy in predicting low ASM.

Limitations. Nevertheless, our study has several limitations. Although TG levels and TyG/BMI were 
identified as predictors of low ASMI nomograms, lipid-lowering medications may have had an impact on 
the study results. Due to the cross-sectional study design, we were not able to obtain complete data of muscle 
strength, medications used, and learn about the MNA scores, dietary habits, physical activity, and others potential 
confounding of these low ASMI patients. While our nomogram can effectively identify and diagnose possible 
sarcopenia in the community, it cannot directly diagnose sarcopenia. It is based on cross-sectional data from an 
observational survey, limiting our ability to establish causality and only allowing us to determine associations. 
Therefore, the predictive efficacy of our nomogram model requires further validation and confirmation through 
external validation and large, multicenter prospective studies.

Conclusions
This study introduced an innovative approach by incorporating the TyG/BMI ratio. Gender (male), age, height, 
weight, TG, ALT, alcohol consumption, and TyG/BMI were identified as risk factors for low ASM and used to 
develop a nomogram. The analysis revealed that gender, age, and alcohol consumption made modest contributions 
to the model’s diagnostic ability, while height, TG, ALT, and TyG/BMI made substantial contributions, with 
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weight contributing the most. These findings suggest that our study may offer an effective means of accurately 
screening for possible sarcopenia in community settings.

Data availability
Data is provided within the manuscript or supplementary information files.
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