Supplementary information: Methods section
IVW is the main MR analysis method

In this study, the IVW method was adopted as the primary approach for causal inference due to its efficiency and precision under the assumption of no horizontal pleiotropy. IVW combines information from all SNPs by weighting them based on their inverse variance, which results in more reliable estimates when pleiotropy is absent. The preference for IVW as the main method stems from its high statistical power and unbiased estimation when all instrumental variables are valid. By efficiently integrating multiple SNPs, IVW maximizes the use of genetic information, leading to more precise causal effect estimates compared to alternative MR methods. In contrast, the MR-Egger and WM methods, though useful in detecting horizontal pleiotropy and offering robustness in the presence of pleiotropic SNPs, tend to be less precise than IVW. As a result, while IVW provides the most accurate causal estimates when assumptions are met, the supplementary use of MR-Egger and WM methods helps ensure the reliability of findings under varying conditions.

