
Supplementary Methods
Study population
[bookmark: _Hlk166675196]The dataset for this study was obtained from the 2017-2020 National Health and Nutrition Examination Survey (NHANES), which collected information representative of the health status of the U.S. population. A total of 7,096 participants were included based on the following criteria: (1) individuals over 20 years old with vibration-controlled transient elastography (VCTE) status of ‘Complete’ or ‘Partial’ (LUAXSTAT = 1 or 2); (2) the reason for partial exams was ‘unable to obtain 10 valid measures’ or ‘IQR/M > 30%’ (LUARXNC = 2 or 3); (3) individuals had complete information regarding BMI, education level, type of probes, and elements necessary to calculate the Fibrosis-4 index (FIB-4). 
Definition of successful and unsuccessful VCTE measurement
[bookmark: OLE_LINK6][bookmark: _Hlk169786692][bookmark: _Hlk169786701]Vibration-controlled transient elastography measurements were obtained in the NHANES Mobile Examination Center using the FibroScan equipped with a medium (M) or extra-large wand (probe). The exam was performed according to manufacturer guidelines by NHANES health technicians, who were trained and certified by NHANES staff and the equipment manufacturer. Health technicians were trained to take 10 valid measurements, with the ratio of the interquartile range (IQR) to the median stiffness (IQR/M) being less than 30%. An invalid measurement indicated that no reading was generated from FibroScan in one shot.
If the first 10 measurements taken had an IQR/M ≥ 30%, additional measurements were conducted until the IQR/M was <30%. Outlier measurements could be deleted to lower the IQR/M from the list of valid measurements. Once a measurement was chosen for deletion, any measurements taken prior to it would also be eliminated. This procedure was conducted within a time limit of 12 m, which could result in fewer than 10 valid measurements.
Participants with 10 or more complete stiffness measurements, fasting time over 3 h, and a liver stiffness IQR/M less than 30% (IQR/M ≤ 30%) were considered to have a successful VCTE exam. Participants unable to obtain 10 valid measures or with IQR/M > 30% were defined as failing the test in our study. Fasting time of less than 3 h (n = 215) was not considered a reason for an unsuccessful test. 
Definition of factors associated with VCTE failure
Socio-demographic characteristics and elements reflecting liver condition were obtained as follows: age (divided by quantiles: <36, 36-52, 52-64, ≥64), sex (male and female), BMI (normal: <25 kg/m2, overweight: 25-30 kg/m2, obese: ≥30 kg/m2), race (Mexican American or other Hispanic, Non-Hispanic White, Non-Hispanic Black, others), poverty index (<1.3, 1.3-3.5, ≥3.5, missing), education level (less than high school, high school graduate, college or above), alanine transferase (ALT, U/L), aspartate transferase (AST, U/L), total bilirubin (mg/dL), albumin (g/dL), platelet count (×109/L), Fibrosis-4 index (FIB-4), diabetes, and type of probes (medium, extra-large). ALT or AST levels over 30 U/L were defined as elevated aminotransferases [1]. FIB-4 was calculated using the formula: Age (years) × AST (U/L) / (platelet (109/L) × ALT1/2 (U/L)). The risk of fibrosis was classified as low (FIB-4 < 1.3, FIB-4 < 2 for age ≥ 65 years), indeterminate (FIB-4 between 1.3 and 2.67, FIB-4 between 2 and 2.67 for age ≥ 65 years), and high (FIB-4 > 2.67) [2]. Participants with diabetes were defined as those diagnosed by physicians or having a glycated hemoglobin A1c over 6.5% or a fasting plasma glucose level ≥126 mg/dL [3].
Statistical analysis
[bookmark: _Hlk166792262]Sample weighting, clustering, and stratification were conducted according to the complex sampling design of NHANES. Statistical analysis followed the analytic guidance of NHANES, using sampling weights from the mobile exam center visit (WTMEC2YR). Descriptive statistics were presented as median (Q1, Q4) for continuous variables and numbers and proportions for categorical variables. The numbers were original while the proportions were weighted to reflect unbiased national estimates. Comparisons of characteristics between participants with successful and unsuccessful VCTE were performed using the Wilcoxon rank-sum test or Chi-squared test with Rao & Scott's second-order correction. The prevalence of test failure was analyzed in different subgroups. Multivariable logistic regressions were utilized to investigate factors associated with exam failure. To avoid multicollinearity between independent variables, the variance inflation factor was calculated, with the variance inflation factor > 5 indicating collinearity in the regression model. p-values were two-tailed, with statistical significance set at 0.05. All analyses were conducted in R (version 4.3.1).
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