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Current policy model

• Control individual pollutants to 
achieve public health for the group
– Level without appreciable risk
– Each one separately

• Adopted based on science of 1970s
• Has led to great progress
• Uses quantitative methods
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Agreement we need to rethink

• National Academy of Sciences --
Science and Decisions

• Recommends development of 
capacity to address cumulative 
risks and impacts

• Include non-chemical stressors, 
vulnerability, defaults
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Many environmental factors
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We experience the environment in 
particular places

Port of Oakland
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Lines of research 

• Environmental health 
• Health disparities
• Social determinants of health
• Environmental justice research
• Community health
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Environmental health research

• May not be thresholds for populations 
response

• Similar mechanisms may lead to multiple 
diseases
– And be stimulated by multiple stressors

• Responses to stressors vary 
– Some are much more sensitive

• Positive factors matter (e. g., open 
space)
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Is there a “safe” level?

• Research may not show threshold 
for dose-response in populations

• Better studies -> lower dose 
matters

• Metals (lead, probably mercury)
• Air pollutants (ozone, PM)
• Endocrine disruptors
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Gilbert and Weiss. 2006. Neurotoxicology.  27(5) 
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Biology of disease

• Is more like a “network” than a flow 
chart (e. g. traffic)

• Used to isolate single cause/effect 
sequence

• Now understand inadequacy of this 
conceptual model -> perturbations
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Almaas, E. J Exp Biol 2007;210:1548-1558

(A) Protein interaction network of the nematode Caenorhabditis
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Lee D. et.al. PNAS 2008;105:9880-9885
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Multiple pathways

• Multiple “media” matter –
– Air, water, soil, dust, food, etc

• All of the forms of exposure to 
agents

• Plus factors that are not exactly 
“agents”
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17US EPA Framework for Cumulative Risk Assessment 2003

Change focus: from “single agent or stressor”

18

Change focus:  to what happens in communities
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Cal EPA Working definitions

Cumulative impacts means exposures, public 
health or environmental effects 

from the combined emissions and discharges, 
in a geographic area, including 
environmental pollution from all sources . . .  

Impacts will take into account sensitive 
populations and socio-economic factors, 
where applicable and to the extent data are 
available. 
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Responses vary greatly

• Key genetic differences affect many 
aspects of response to environment
– Gene-environment interaction
– e. g., metabolism

• Life stage approaches emerging
– Great differences at life stages
– “imprinting” of what will happen later
– Epigenetics – heritable non-genetic changes
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Sensitivity

• Key concept for CIPA project
• Reflects this idea of variability in 

response
• Intrinsic susceptibility
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Environmental factors I
• Contaminant sources 

– Air pollution (indoor and outdoor), water 
pollution, drinking water, land contamination 
(sites)

– Dusts (indoors) and soils (outdoors)
– Consumer products, workplaces 

• Positive factors
– Green space, access to recreation areas, 

walkability
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Environmental factors II

• Positive factors
– Green space and natural areas

• Increase markers related to health and 
well-being

• Very recent results (2008)
– Design of built environment

• access to recreation areas
• walkability
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Adapted from Kyle, 2006. 
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Beyond environmental factors 

• People and communities
– Vulnerability (e. g., poverty)
– Health status (elevated disease)
– Resources and resiliency

• All interact with environment
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Health disparities

• Enormous research effort to 
understand disparities in health and 
address them

• Mainstream focus
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Social determinants of health

• Social factors affect health status
• Extensive research over long time 

periods
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Environmental justice research

• Shows disparities in exposures
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G Gee and D Payne-Sturges.  2004.  Environmental Health Perspectives

Communities and individuals
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Considering inequality?

• Differences among groups
– Race/ethnicity, income or socio 

economic status
• How to take this into account
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What to do differently?

• Target resources
• Limit new stressors
• Enhance positive factors
• Remediate existing burden
• Enforce laws
• Develop new standards
• Etc. 
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Conclusion

• Several lines of research support 
new approaches

• Science is moving beyond “one  
pollutant at a time”

• Qualitative but broader methods 
may be more scientifically valid 
than quantitative but narrower ones
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Amy D. Kyle <adkyle@berkeley.edu>

http://envirohealth.berkeley.edu/

Thanks!
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AD Kyle et al. 2006.  Environmental Health Perspectives 114(3)

Combine analysis and deliberation

36Peter deFur et al 2007, Environmental Health Perspectives. 

Vulnerability


