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According to the World Health Organization, as much as 24% of human disease globally is caused by 
environmental exposures that could be averted. While this shows the huge potential benefit of disease 
prevention, the current model for precision medicine is mostly focused on developing targeted 
treatment to patients, i.e., once the disease has already developed. The concept of Precision 
Environmental Health posits that emerging approaches can help in the identification of individuals at risk 
due to environmental exposures and thus prevent disease.  Today, based on an individual’s exposure 
profiles and underlying susceptibility to disease, we can use advanced exposomic, biological, and 
computational methods to research and develop a prevention plan tailored precisely to that individual, 
rather than our current one-size-fits-all approach.  For instance, while the use of big data to study 
environmental toxics is still an emerging research area it is growing alongside many other fields. As 
datasets have increased in size the ability of researchers to find relevant structure within such datasets 
has increased. This has been explored extensively within molecular data cohorts and is now a commonly 
used technique, e.g. for determining blood cell type mixtures using DNA methylation data. Less explored 
is the role that clustering algorithms may have in uncovering structure within environmental exposures 
particularly as it relates to molecular profiles and disease risk. Despite the increasing availability of data, 
most studies of environmental toxics have not extended to incorporate multiple correlated exposures, 
and the potential of molecular signatures to reflect biological risk from exposure to toxins, or signatures 
of the toxins themselves can benefit from similar techniques developed by compatriots in nearby fields. 
As large scale cohorts become more widely available and molecular data becomes more common, the 
study of environmental toxins and adverse health outcomes will only benefit from increasingly 
incorporating the tools and techniques common in other fields of big data analyses. Leveraging the 
resources of the wider scientific field, and placing them in context of the quetions and approaches 
unique to toxicology and environmental epidemiology is likely to be at the forefront of the rapid 
expansion into precise approaches to prevention. 

 


