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Abstract 

  Mediation analysis is increasingly used to investigate how an exposure Z influences an 

outcome Y through a set of mediators M. However, most existing methods either rely on 

parametric assumptions for the mediators and outcome, or are limited to binary exposures and 

a single mediator. We propose a novel algorithm that accommodates single-index models 

(SIMs) with non-binary exposures and adjustment for potential confounders, while avoiding 

parametric assumptions for both mediators and outcome. The proposed estimator proceeds in 

four steps: (1) regress Y on Z and M using an SIM; (2) predict Y given za and M; (3) regress 

the predicted Y on Z using another SIM; (4) predict the outcome at zb. We establish the 

asymptotic properties of this estimator and evaluate its finite-sample performance through 

simulation studies. Finally, we demonstrate the practical utility of our method with two 

applications. The first examines the effect of socioeconomic status on body mass index 

mediated by DNA methylation of the FASN (fatty acid synthase) gene. The second 

investigates the effect of obesity on glycemic control through triglyceride, fasting glucose, 

and urine microalbumin. 
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