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Executive Summary (excerpt)
Achieve a More Complete Scientific Understanding of Chemicals and Their Health Effects 
Protecting the public from harmful chemical exposures requires continuous improvement in knowledge and understanding of chemical toxicity, modes of action, sources of exposures, and potential adverse health effects. Despite significant research efforts to date, the United States continues to lack critical information in key areas including: 1) health effects of chemicals, including low-dose, multiple, and cumulative exposures; 2) individual susceptibility/intolerance including, but not limited to, the interplay between genes and environment; 3) community vulnerability and disproportionate effects from past exposures; and 4) effectiveness of interventions to protect public health.

Progress can be made by developing and using novel, validated analytical tools to more quickly evaluate chemical hazards, filling critical data gaps to prioritize chemicals for further assessment, and developing tools for characterizing chemical exposures across product life cycles and human life stages. Advances in chemical hazard testing, as suggested in the 2007 National Academy of Sciences’ report Toxicity Testing in the 21st Century , are needed to support preventive decision making. Data gaps must be filled quickly to allow federal agencies to identify chemicals posing the greatest potential hazards. Additional exposure assessment protocols and tools should be developed to understand and predict when and where exposures occur along chemical product and process life cycles and across human life stages. 

Public health professionals in all sectors need better access to existing information across multiple databases, improved understanding of variations in individual susceptibility/intolerance to chemical exposures, and understanding of how gene-environment interactions relate to chemical exposures. Potential links between indoor air quality and fetal and human development should be evaluated, and better scientific methods should be developed for investigating the public health effects of exposures to toxic substances at the community level. 

Chapter 3: Achieve a More Complete Scientific Understanding of Chemicals and Their Health Effects (excerpt)
Recommendation 3.5: Improve understanding of individual susceptibility to chemical exposures. 

Related recommendations: 3.6, 3.7 

Those seeking to protect the public from the adverse effects of chemical exposures need a better understanding of variations in individual susceptibility to help prioritize prevention and treatment efforts. Some individuals in certain groups (e.g., developing fetuses, children, pregnant women, the elderly, disabled persons, persons with chronic diseases, persons with previous heightened sensitivity to chemical exposures) exhibit unique susceptibility to chemical exposures. Some of this variability in susceptibility may be related to genetic variation, acquired epigenetic changes, health effects from previous exposures, or nonchemical stressors. To improve the understanding of these variations, funding agencies should continue to support research into mechanisms of variation in individual susceptibility and the role of such variations in the observed burden of environmentally related disease. Studies of variation in susceptibility as manifested by chemical sensitivity/intolerance, including clinical studies conducted in facilities adequate for this purpose, are needed. Population-based studies of exposed groups may yield additional insights. 

Further, the federal government should support an existing working group or convene an interdisciplinary group of scientists and clinicians from federal agencies, NGOs/public interest groups, industry, academic institutions, and representatives of affected patient communities to develop a research agenda on chemical sensitivity/intolerance. 

