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Construction of the External Validation Cohort:
[bookmark: _GoBack]We constructed an analytic sample from the CHARLS refresh cohorts introduced in 2013 and 2015, after excluding individuals enrolled in the 2011 baseline survey to avoid duplicate enrollment across waves. Demographic characteristics were harmonized using 2015 as the primary source and supplemented by 2013 information when necessary. The exposure (Castelli Risk Index-I, CRI-I) and sarcopenia status were both defined using measurements collected in the 2015 wave (blood biomarkers, anthropometrics, grip strength, and physical performance). Therefore, the present study represents a cross-sectional analysis anchored at the 2015 wave among participants originating from the 2013/2015 refresh samples.

Calculation of non-traditional lipid indices:
Castelli Risk Index-I (CRI-I) = TC/HDL-C [1];
Lpoprotein combined index (LCI) = TC × TG × LDL-C/HDL-C [2]; 
Atherogenic index of plasma (AIP) = log10(TG/HDL-C) [3]; 
Non–HDL-C = TC − HDL-C [1]; 
Castelli index-II (CRI-II) = LDL-C/HDL-C [4] ; 
Remnant cholesterol (RC) = TC − HDL-C − LDL-C [5]
RC/HDL-C ratio= RC/HDL-C.

Data Collection Methods and Measurement Protocols:
The assessment of sarcopenia in the CHARLS followed standardized protocols and utilized calibrated equipment to ensure measurement accuracy and reproducibility. Grip strength was measured using a handheld dynamometer (Nantong Yuejian Physical Measurement Instrument Co., Ltd., Nantong, China). Participants were instructed to squeeze the device as forcefully as possible, and readings from both hands were recorded. Anthropometric measurements were obtained with precision instruments, including a stadiometer (Seca™ 213, Seca Trading, Hangzhou, China) for height and a digital scale (Omron™ HN-286, Krell Precision [Yangzhou] Co., Ltd., Yangzhou, China) for weight. Physical performance was evaluated using the five-times chair stand test with standardized chairs (height = 47 cm), while gait speed was assessed over a 2.5-meter course at a normal walking pace, with two timed trials performed for each participant.
Blood sample collection adhered to standardized procedures jointly established with the Chinese Center for Disease Control and Prevention (CDC). All participants were instructed to fast for at least 12 hours prior to blood draw, and more than 92% reported compliance. Venous blood samples were obtained by certified CDC medical personnel, with three tubes collected from each participant. The first tube (2 mL) was used for complete blood count testing at local CDC laboratories or health centers, over 97% of which participated in national quality control programs. The second tube (4 mL) was centrifuged to separate plasma and subsequently stored at −80°C for biochemical assays. The third tube (2 mL) was reserved for the measurement of glycosylated hemoglobin (HbA1c). Biochemical analyses were conducted at the Youanmen Center for Clinical Laboratory, Capital Medical University. Frozen plasma samples were analyzed for high-sensitivity C-reactive protein (hsCRP), hemoglobin A1c (HbA1c), lipid profile components (including total cholesterol and high-density lipoprotein cholesterol), glucose, and renal function markers using standardized and validated analytical methods.
Sociodemographic factors were age, gender, education (below high school or high school and above), marital status (married or other), and residence (agricultural or non-agricultural). Lifestyle factors included smoking (yes or no), alcohol consumption (yes or no), socializing (yes or no), and sleep (hours). Health-related variables comprised hypertension, diabetes, stroke, and body mass index (BMI). Hypertension was defined if participants reported a diagnosis, used antihypertensive medication, or had systolic blood pressure ≥ 140 mmHg or diastolic blood pressure ≥ 90 mmHg [6]. Diabetes was diagnosed based on self-reported diagnosis, use of glucose-lowering medication, or fasting plasma glucose (FPG) ≥ 7.0 mmol/L or HbA1c ≥ 6.5% [7]. Stroke was defined by self-report diagnosis or related medication use. BMI was calculated as body weight divided by height squared (kg/m2). Biochemical factors included TG, TC, HDL-C, LDL-C, FPG, HbA1c, and hsCRP.
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