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Abstract (not more than 300 words)

Genetic and epigenetic risk factors, as well as signaling pathways highlight the complexity of cancer etiology. The interactions between gene and environment may identify potential biological pathways and shed light on cancer etiology.
The central theme of observational epidemiology is studying conditions that are thought to be brought about by a specific factor, and importantly, to determine causality and inform health interventions. When it comes to cancer, major limitations of such studies include non-replicable and non-causal findings. These spurious epidemiological findings are partly due to the presence of confounders that, by themselves, may not be causally related to disease but are associated with other factors that influence disease risk. The inevitable measurement errors in assessing both the exposure and the potential confounders adds to the uncertainty of the findings.
The framework of causation in epidemiological studies was developed in 1965 by British medical statistician Sir Austin Bradford Hill and includes minimal conditions needed to establish a causal relationship. Alas, epidemiological studies do not meet all these criteria. Additionally, with the increasing availability of large scale molecular information, science is entering a new era in which causal inference can be based increasingly on mechanistic studies rather than exclusively relying on observational epidemiological studies, which by themselves are generally insufficient to establish causality. 
The premise of classical epidemiology is that patients with the same diagnosis have similar causes and disease progression despite variations in molecular pathology. Because each tumor possesses its own unique characteristics, such as molecular makeup, microenvironment, and communications within and between cancer and host cells, it is essential that epidemiologic research rely on modern molecular classification of disease. Therefore, inferences of causation can be strengthened by the interpretation of data from genomics, epigenomics, metabolomics, transcriptomics, exposomics, proteomics, molecular epidemiology, microbiome, and immunomics, among others. Thus, causal claims should be based on different balances of contributions from empirical information (association studies) and mechanistic information.
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