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Overview

• Background polychlorinated biphenyls 
(PCBs) 

• Research need: Select method to 
quantify risk to nursing infants

• Collaborative approach and application 
in Oregon



Polychlorinated Biphenyls (PCBs) –
A Fat-Soluble Environmental 

Contaminant



Portland Harbor Fish Advisory

• Based on 
polychlorinated 
biphenyls (PCBs)

• Specific warnings 
for pregnant and 
nursing women

• Based on 
qualitative 
information

• Why not quantify?
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Method Selection (PCB-153)

Verner, et al. (2009) EHP



Comparison of 3 Models

• 8 Actual mother-infant pairs selected from larger 
study (N=75). Criteria for selection included:
– Breastfed for at least 11 months
– Equal number male and female infants
– Good spread of milk concentrations across the range

• We calculated milk concentrations of PCB-153 
and dose to infant using the three models 

• Haddad model was validated against observed 
data from this study



Model Comparison
1-Year Average PCB-153 Dose to Infant
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Comparison of PCB-153 Average Dose to Mother
and Infant (at 6 Months) Calculated with Haddad Model
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Infant Risk Adjustment Factor 
(IRAF)

IRAF = HQinfant/HQmother

HQinfant = HQmother  x IRAF



Oregon DEQ Human Health Risk 
Assessment Guidance

Chemical IRAF

Dioxins 2

DDT 2

Total PCBs 25



Oregon DEQ Human Health Risk 
Assessment Guidance

• Oregon is the first state in the country to 
call attention to the quantitative assessment 
of risk to infants from PCB-contaminated 
human milk. 

• OHA helped with model selection and 
crafted messaging around this guidance for 
nursing mothers, because…



Breast is Still Best

• Important to communicate that calculated 
risks are not intended to advise women 
about whether or not to breastfeed.

• Benefits still outweigh the risks
• Public health messages focus on reducing 

maternal exposure to contaminants to 
optimize benefits of breastfeeding

• The earlier maternal exposure to fat-soluble 
contaminants is reduced, the better for the 
future infant.



Project of Collaboration

• Oregon Health Authority 
(OHA)

• Oregon DEQ
• Agency for Toxic 

Substances and Disease 
Registry (ATSDR)

• Environmental Protection 
Agency (EPA) Region 10 
office staff in Seattle

• University of Montreal in 
Quebec

• Colorado State University

• OHA
– Office of Environmental 

Public Health
– Office of Family Health

• DEQ
• ATSDR
• EPA

Research Application
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