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Abstract: We conducted simulation studies to examine the empirical performance of product method for calculating the point 
and interval estimates of two commonly used mediation measures: the natural indirect effect (NIE) and mediation proportion 
(MP). The simulation study considered several data types that the mediator and outcome variables can be binary or continuous. 
Two approaches to obtain the confidence interval were evaluated: the multivariate delta method and percentile bootstrap 
approach. In the scenarios of binary outcome, we proposed the exact NIE and MP expressions accounting for common outcome 
prevalence and compared the results between the exact expressions and approximate expressions based on a rare outcome 
prevalence assumption. Our simulation studies confirm that: (1) A sample size of at least 500 is needed to obtain accurate NIE 
point and interval estimates; (2) In order to obtain accurate MP point estimates, a sample size of 500 and sample size of 5000 
and number of cases at 200 are required for the scenarios of continuous and binary outcome, respectively; (3) The bootstrap 
approach outperforms the delta method in calculating the confidence interval of MP, but the multivariate delta method also 
presents satisfactory interval estimates when sample size ≥ 500 for the cases of continuous outcome, and sample size ≥ 20,000 
or number of cases ≥ 500 for the cases of binary outcome; (4) The rare outcome assumption in the cases of binary outcome 
generally performs well when baseline outcome prevalence less than 5%. R-software package was provided for researchers to 
apply the mediation models considered in this paper. 
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