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Silent Spring’s Household Exposure Study 

Cape Cod HES 

120 residents, 89 SVOCs 

•Indoor air 

•House dust 

•Urine (limited pesticides, 
phthalates) 

Northern CA HES 

50 residents, 106 SVOCs 

•Indoor air 

•Outdoor air 

•House dust 

Rudel et al. 2003; Rudel et al. 2010; Dodson et al. 2015  
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Potential Sources 

 
Example 
Chemical 

 Phthalates 
 

Vinyl and other plastic, nail polish and 
other cosmetics  

dibutyl phthalate 

 
Alkylphenols 
 

Detergents, plastic, pesticide 
formulations 

 

nonylphenol 

 
Flame retardants 

 
Furniture foam or stuffing, carpets 
and drapes, electronic equipment 
(TVs, computers) 

 

polybrominated 
diphenyl ether  
(PBDE 47) 

 Polycyclic aromatic 
hydrocarbons (PAHs) 

 

Combustion sources such as 
fireplaces; stoves and heaters, 
cigarette smoke, outdoor air pollution 
and auto exhaust 

 

benzo[a]pyrene 

 

Polychlorinated 
biphenyls (PCBs) 

 

Older electrical equipment, fish, pre-
1978 building materials like caulk 

 

PCB 52 

 
Banned pesticides 

 
Historical pesticide use in/near the 
home  

 

DDT, dieldrin, 
chlordane 

 Current-use pesticides 

 
Recent pesticide use in/near the home 

 
chlopyrifos, 
permethrin 

 Other phenols and 
miscellaneous 

 

Disinfectants, polycarbonate plastics, 
cosmetics 

 

o-phenyl phenol, 
bisphenol A, 
parabens 

 

Chemical Class 
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Urinary phthalate correlations with air 
and dust 

Included if significant at p<0.05 

****indicates parent-metabolite pair 

phthalates ubiq. estrogen mimics current pesticides
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Dodson et al. 2012 www.silentspring.org 
 



Rudel et al. 2014 www.silentspring.org 
 



Validating models with empirical data 

Dodson et al. 2015 www.silentspring.org 
 



Green Housing Study 

CDC-directed study investigating links between 
indoor environmental quality and asthma in green 
renovated and non-renovated subsidized housing 

 

 

Traditional IEQ: PM, VOCs, pesticides 

Expanded IEQ: SVOCs, including phthalates, phenols 

Just after 
renovation 

6 months 
post 

12 months 
post 
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Green renovations (n=64) 

GHS: Children with asthma in public housing (n=128) 

Control (n=64) 

Pre-occupancy 
(n=10) 

Post-occupancy 
(n=20) 

New construction units in 
Boston 

Cincinnati 
(n=32) 

Boston 
(n=32) 

Boston 
(n=32) 

Cincinnati 
(n=32) 

Specific 
Aim #1 

Specific 
Aim #2 

Specific 
Aims #1 
and #2 

Phthalates and 
glycol ethers and 
asthma 

Impact of green 
renovations on IEQ 

Green Housing Study 
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