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[Abstract] Objective To investigate the prospective association between the Chinese visceral adiposity index (CVAI) and
the risk of incident sarcopenia in older adults. Methods We conducted an analysis of 4,570 participants from the China Health and
Retirement Longitudinal Study (CHARLS) who were free from sarcopenia at baseline (2011), with a mean age of $7.3 years and
46.9% being female. Employing the 2019 Asian Working Group for Sarcopenia (AWGS) criteria, incident sarcopenia was diagnosed at
the 4-year follow-up (2015), defined as the concurrent presence of reduced appendicular skeletal muscle mass (assessed by
bioelectrical impedance analysis) along with either decreased handgrip strength or impaired physical performance. Multivariable
logistic regression was applied to estimate the odds ratio (OR) of incident sarcopenia per interquartile range (IQR) increase in the
baseline CVAI, with adjustments for age, sex, education level, residential area, marital status, smoking habits, alcohol consumption,
sleep duration, and systolic/diastolic blood pressure. Restricted cubic spline (RCS) analysis was used to explore the dose-response
relationship, and the incremental predictive value of CVAI was assessed by calculating Nagelkerke R’. Furthermore, the robustness of
the results was examined through sensitivity analysis (excluding participants with CVAI<S0) and subgroup analysis, while internal
validation was performed using 1,000 bootstrap resamples. Result During the 4-year follow-up period, 287 individuals developed
sarcopenia (incidence rate: 6.3%). In the fully adjusted model, a higher CVAI was associated with a significantly lower risk of incident
sarcopenia compared to a lower CVAI (OR=0.23; 95%CI 0.18-0.30; P<0.001). RCS analysis indicated an approximately linear inverse
association between CVAI and incident sarcopenia (P for non-linearity=0.173). Incorporating CVAI into the traditional covariate
model improved predictive performance, with the Nagelkerke R increasing from 0.173 to 0.255 (AR*=0.081, likelihood ratio test P<
0.001). The results remained robust in the sensitivity analysis after excluding participants with CVAI<S0 (OR=0.21, 95%CI 0.15-
0.28). Bootstrap internal validation yielded results highly consistent with the primary analysis (Bootstrap OR=0.232, 95% BCa CI
0.181-0.304), further confirming the reliability of the findings. Subgroup and interaction analyses revealed that neither sex (P for
interaction=0.104) nor age (P for interaction=0.532) significantly modified this association. Conclusion ~Among the middle-aged
and elderly Chinese population, a higher CVAI, a surrogate indicator of metabolically functional visceral adipose tissue, is
independently and negatively correlated with the new-onset risk of sarcopenia. The findings suggest that metabolic reserve, rather
than simply being "emaciated”, may be associated with organismal resilience during muscle aging. CVAI may serve as a simple and
readily accessible tool for early risk identification, providing a reference for sarcopenia prevention through maintaining metabolic
health. The results also indicate that evaluating health solely based on body weight or body shape may have limitations, and
maintaining sufficient metabolic reserve may be of great significance for preserving muscle function.

[Keywords] Sarcopenia; Chinese visceral adiposity index; visceral adiposity; metabolic reserve; prospective cohort study
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Fig.1 Sarcopenia new definition Asian Working Group for Sarcopenia (AWGS) 2019 diagnostic flowchart
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Tab.1 Baseline characteristics of the analytic cohort by incident sarcopenia status

i H JAA (n=4570) KK (n=4283) ik 21 (n=287) P
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Tab.2 Multivariable-adjusted associations of CVAI with incident sarcopenia over 4-year follow-up (n=4570)
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P - - <0.001
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