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ABSTRACT
The Newcomb-Benford Law (NBL) is a powerful mathematical concept that describes the distribution frequency of the significant digits for in large data sets (Judge and Schechter 2009). NBL suggests that the probability for the significant digits (1 through 9) of a randomly occurring number is not equally distributed but follows a distribution where 1 occurs more frequently than 2, 2 more than 3, and so on. Use of the NBL has frequently been used to identify fraudulent or manipulated data in the political, economic, and natural sciences. However, few studies have used the NBL to identify underlying mechanisms in toxicokinetic and toxicodynamic analyses. We applied NBL to five different exposure data sets with the aim of understanding how toxicokinetics and toxicodynamics (TK-TD) of essential, beneficial, and nonessential elements may influence conformity to the Newcomb-Benford distribution (NBD) in mammalian biosamples. Data sets were collected for observational and experimental studies and measured a range of concentrations of essential, beneficial, and nonessential elements in human adults and children as well as mice. 
Findings suggest that underlying physiological mechanisms, such as preferential uptake of essential elements, may lead to violations of the NBD and that in these cases, the violation appeared to follow a characteristic rotated sigmoidal curve. Findings also indicate that competitive co-exposure to a beneficial and nonessential element results in a violation without a characteristic trend. Therefore, the use of the NBL in exposure data to detect data manipulation may be flawed. 
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