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Table 1. Baseline characteristics of the study population according to sarcopenia status
	Variable
	Without sarcopenia (n=144)
	Sarcopenia (n=65)
	t/Z/χ²
	P value

	Demographic and clinical characteristics
	

	Sex, male, n (%)
	81 (56.3)
	30 (46.2)
	1.833*
	0.176

	Age (years)
	62.00(56.00,69.75)
	71.00(68.00,77.00)
	-6.856†
	<0.001

	Age ≥ 65 years, n (%)
	61 (42.4)
	59 (90.8)
	—‡
	<0.001

	Hypertension, n (%)
	67 (46.5)
	26 (40.0)
	0.773*
	0.379

	BMI (kg/m²)
	24.20(21.97,26.70)
	23.12(20.94,24.92)
	-2.393†
	0.017

	Diabetes duration, n (%)
	
	
	0.183*
	0.669

	≥5 years
	96 (66.7)
	46 (70.8)
	
	

	<5 years
	48 (33.3)
	19 (29.2)
	
	

	Ultrasonographic parameters
	

	STD-RFthick (mm/m)
	8.03±0.95
	6.58±0.88
	-10.710¶
	<0.001

	STD-RFc (mm/m)
	6.62(6.18,7.33)
	6.55(5.98,7.23)
	-1.193†
	0.233

	STD-RFcsa (cm²/m)
	3.12(2.84,3.48)
	2.47(2.29,2.75)
	-8.221†
	<0.001

	SWEmean (kPa)
	14.36±2.28
	9.84±1.81
	-15.395¶
	<0.001

	EI (AU)
	71.07±13.84
	91.27±14.53
	9.438¶
	<0.001

	Serum biomarkers
	
	
	
	

	WBC (×10⁹/L)
	5.92(4.90,7.01)
	6.47(5.31,7.72)
	-1.974†
	0.048

	Neutrophil count (×10⁹/L)
	3.30(2.65,4.00)
	3.90(3.10,4.70)
	-3.327†
	0.001

	Lymphocyte count (×10⁹/L)
	1.80(1.40,2.20)
	1.50(1.20,2.00)
	-2.625†
	0.009

	Platelet count (×10⁹/L)
	177.00(144.50,219.00)
	202.00(175.00,231.00)
	-3.237†
	0.001

	FPG (mmol/L)
	7.79(6.37,10.51)
	10.16(8.18,13.16)
	-4.402†
	<0.001

	HbA1c (%)
	9.20 (7.80, 11.10)
	8.70(7.15,10.75)
	-1.079†
	0.281

	TC (mmol/L)
	4.29(3.70,5.23)
	4.11(3.35,4.75)
	-1.879†
	0.06

	HDL-C (mmol/L)
	1.18(0.99,1.40)
	1.21(0.99,1.37)
	-0.570†
	0.569

	LDL-C (mmol/L)
	2.92±0.86
	2.71±0.76
	-1.734¶
	0.10 

	TG (mmol/L)
	1.43(1.06,1.84)
	1.79(1.45,2.05)
	-4.377†
	<0.001

	TyG index (original value)
	9.07(8.75,9.49)
	9.60(9.37,9.81)
	-6.899†
	<0.001

	TyG_Z (standardized score)
	-0.35(-1.02,0.52)
	0.76(0.27,1.20)
	—§
	—§

	SII (original value)
	323.15(235.71,445.55)
	499.20(431.20,574.66)
	-6.97†
	<0.001

	SII_Z (standardized score)
	-0.50(-1.02,0.22)
	0.54(0.14,0.99)
	—§
	—§

	Muscle strength and physical performance

	Handgrip strength (kg)
	25.00(20.00,30.00)
	17.00(14.20,22.25)
	-6.453†
	<0.001

	6-meter gait speed (m/s)
	1.17(1.00,1.32)
	0.86(0.70,0.96)
	-8.175†
	<0.001

	Five-time chair stand (s)
	11.14(9.20,12.60)
	14.20(13.10,16.10)
	-7.371†
	<0.001

	ASMI (kg/m²)
	7.26(6.16,7.80)
	5.15(4.57,5.91)
	-9.220†
	<0.001


Notes: Data are presented as mean ± standard deviation, median (interquartile range), or number (percentage). P values were calculated using Welch's t test for variables presented as mean ± SD, the Mann–Whitney U test for variables presented as median (IQR), and Pearson chi-square or Fisher's exact test for categorical variables, as appropriate. * Pearson's chi-square test; ¶ Welch's t test; † Mann–Whitney U test; ‡ Fisher's exact test; § not applicable (standardized Z-scores were derived from the cohort distribution and were not compared between groups).
Abbreviations: ASMI, appendicular skeletal muscle mass index; AU, arbitrary units; BMI, body mass index; EI, echogenicity index; FPG, fasting plasma glucose; HbA1c, glycated hemoglobin; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; RFc, rectus femoris circumference; RFcsa, rectus femoris cross-sectional area; RFthick, rectus femoris thickness; SII, systemic immune-inflammation index; STD, standardized; SWEmean, mean shear-wave elastography value; TC, total cholesterol; TG, triglycerides; TyG, triglyceride-glucose; WBC, white blood cell count.
Table 2. Intra-observer and inter-observer reproducibility of ultrasound measurements
	Parameter
	Intraobserver ICC (95% CI)
	Interobserver ICC (95% CI)

	STD-RFthick (mm/m)
	0.922 (bootstrap 0.865-0.953)
	0.917 (bootstrap 0.862-0.948)

	STD-RFc (mm/m)
	0.883 (bootstrap 0.786-0.932)
	0.901 (bootstrap 0.815-0.942)

	STD-RFcsa (cm²/m)
	0.878 (bootstrap 0.756-0.936)
	0.869 (bootstrap 0.737-0.926)

	SWEmean (kPa)
	0.874 (bootstrap 0.805-0.915)
	0.897 (bootstrap 0.847-0.932)

	EI (AU)
	0.883 (bootstrap 0.811-0.927)
	0.921 (bootstrap 0.874-0.949)


Footnote: CI, confidence interval; ICC, intraclass correlation coefficient. ICC(2,1) values are reported separately for 60 paired records in each group. Group 0 represents intra-observer/test–retest repeatability, and Group 1 represents inter-observer agreement. Bootstrap intervals are percentile intervals from 2,000 resamples.
Table 3. Univariable and multivariable logistic regression analyses of sarcopenia
	Variable
	Univariate analysis
	Model 1
(Age + ultrasound)
	Model 2
(Age + serum)
	Model 3 (Combined)

	
	OR (95% CI)
	P value
	OR (95% CI)
	P value
	OR (95% CI)
	P value
	OR (95% CI)
	P value

	Age (years)
	1.178 (1.119–1.241)
	< 0.001
	1.143 (1.025–1.275)
	0.017
	1.206 (1.125–1.292)
	< 0.001
	1.221 (1.041–1.432)
	0.014

	STD-RFthick (mm/m)
	0.202 (0.129–0.316)
	< 0.001
	0.155 (0.058–0.412)
	< 0.001
	—
	—
	0.063 (0.011–0.359)
	0.002

	SWEmean (kPa)
	0.319 (0.228–0.447)
	< 0.001
	0.326 (0.199–0.535)
	< 0.001
	—
	—
	0.127 (0.031–0.519)
	0.004

	EI (AU)
	1.108 (1.075–1.142)
	< 0.001
	1.175 (1.083–1.275)
	< 0.001
	—
	—
	1.202 (1.055–1.370)
	0.006

	TyG_Z (per 1-SD increase)
	4.239 (2.653–6.774)
	< 0.001
	—
	—
	5.770 (3.039–10.955)
	< 0.001
	26.490 (3.012–232.982)
	0.003

	SII_Z (per 1-SD increase)
	2.605 (1.825–3.718)
	< 0.001
	—
	—
	2.341 (1.490–3.679)
	< 0.001
	5.180 (1.457–18.411)
	0.011


Footnote: CI, confidence interval; OR, odds ratio; -, not included in the model. Model 1 (age + ultrasound) included age, STD-RFthick, SWEmean, and EI. Model 2 (age + serum) included age, TyG_Z, and SII_Z. Model 3 (combined) included all six predictors. TyG_Z and SII_Z represent standardized Z-scores. Estimates in this table are from conventional maximum-likelihood logistic regression; OR confidence intervals and P values are based on Wald inference. Firth penalized sensitivity estimates for Model 3 are provided in Supplementary Table S1.


Table 4. Diagnostic performance of the three models
	Model
	AUC (95% CI)
	Youden index
	Sensitivity (95% CI)
	Specificity (95% CI)
	AIC

	Model 1
(Age + ultrasound)
	0.986 (0.976–0.997)
	0.876
	93.8% (85.0–98.3%)
	93.8% (88.5–97.1%)
	65.44

	Model 2
(Age + serum)
	0.932 (0.900–0.965)
	0.748
	90.8% (81.0–96.5%)
	84.0% (77.0–89.6%)
	138.216

	Model 3 (Combined)
	0.995 (0.990–1.000)
	0.935
	96.9% (89.3–99.6%)
	96.5% (92.1–98.9%)
	45.727


[bookmark: _GoBack]Footnote: AIC, Akaike information criterion; AUC, area under the receiver operating characteristic curve; CI, confidence interval. Sensitivity and specificity were calculated at cutoffs selected within the present cohort by maximizing the Youden index; the column reports the resulting Youden index, not the cutoff value. Pairwise AUC comparisons by the DeLong test were: Model 3 versus Model 1, ΔAUC = 0.0089 (95% CI, 0.0002-0.0176), P = 0.0447; Model 1 versus Model 2, P = 0.0013; and Model 3 versus Model 2, P = 6.8 × 10⁻⁵. The cohort-derived cutoffs and associated sensitivity/specificity should not be transferred to external populations without validation.


Table 5. Internal validation, calibration, and overall accuracy of the models
	Model
	Apparent AUC
	Optimism-corrected AUC
	Repeated 10-fold CV AUC,
mean (SD)
	Optimism-corrected
calibration slope
	Optimism-corrected
Brier score

	Age only
	0.796
	0.798
	0.794 (0.0131)
	1.008
	0.167

	Model 1 (age + ultrasound)
	0.986
	0.983
	0.983 (0.0049)
	0.825
	0.052

	Model 1 without age
	0.984
	0.982
	0.982 (0.0043)
	0.903
	0.056

	Model 2 (age + serum)
	0.932
	0.928
	0.928 (0.0079)
	0.951
	0.105

	Model 3 (combined)
	0.995
	0.987
	0.991 (0.0040)
	0.484
	0.038


Footnote: AUC, area under the receiver operating characteristic curve; CV, cross-validation; SD, standard deviation. Optimism-corrected AUC, calibration slope, and Brier score were obtained by bootstrap internal validation. Repeated CV values are means from repeated 10-fold cross-validation with 100 repetitions. All values are internal estimates from the development cohort and do not constitute external validation.
