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Problem Persistent Organic Pollutants (POPs) are contaminants of dietary 
animal products and, in the case of PBDEs, some consumer 
products that contain fire retardants. These chemicals accumulate 
in fatty tissue, serum, and breastmilk. Levels of POPs like 
polybrominated diphenyl ethers (PBDEs) have been increasing in 
the environment and in breastmilk due to their heavy use as fire 
retardants on clothing and furniture.   

Objective Breastmilk is an ideal medium for assessing exposures to POPs. 
Breastmilk mimics sediments of rivers or lakes as a storage 
reservoir for POPs, serves as an indicator of past human 
exposures or environmental conditions. The objective of the case 
study featured here is to assess the PBDE body burdens of a 
sample of women throughout the United States as a tool for 
community campaigns to enact legislation regarding the 
chemicals. 

Monitoring Type Body Burden 
Community Involvement The project was not community-driven. However, many of the 

study participants were active in disseminating the results in 
forums and press engagements. 

Notable Feature First nationwide tests for chemical fire retardants in the 
breastmilk of American women. Available monitoring data 
suggest that levels in US women are among highest anywhere in 
the world – much higher than levels recorded in western Europe.  

 
 
Background: Breastmilk Monitoring a Powerful Tool 

 
Pesticides, flame-retardants, toilet deodorizers, termite poisons, dry-cleaning fluids, PCBs, dioxins. These 
are all common contaminants of mother’s milk in the United States and other industrialized countries. 
Scientists don’t understand all the long-term health effects of such chemical exposures on breast-fed 
children, but most studies indicate that breast-fed children still do much better than formula-fed children 
over time in terms of immunity and neurological development.   
 
While most scientists agree that the benefits of breastmilk outweigh the risks, the critically important 
benefits of breastmilk are being undermined by the presence of these contaminants. The very substance 
boosts an infant's immunity now contains immunosuppressive chemicals. The very substance that protects 
a child against cancer now contains carcinogens. Some chemicals even appear capable of interfering with 
a mother’s ability to make milk in the first place. In short, chemical contamination is compromising the 
amazing attributes of human breastmilk. 
 
Paradoxically, because contaminants concentrate in breastmilk, breastmilk monitoring offers several 
advantages that make it ideal for a community-campaign context. One advantage to breastmilk is the ease 
of sampling. Because of the contaminants of concern are fat loving, and concentrations of fat in 



breastmilk is higher than blood by a factor of about 10, one needs less fluid volume of breastmilk than 
blood. Moreover the collection procedure is far less invasive than blood collection and much less invasive 
than surgical collection of adipose tissue. A woman can sample her own breastmilk quite easily. Another 
disadvantage of blood collection is the extra infrastructure necessary to deal with disposal since blood 
would be considered a hazardous waste because of pathogen transmission. These are not issues for 
disposal of breastmilk. Perhaps the chief advantage is the way that breastmilk monitoring results shout the 
message. Where people may be willing to dismiss or ignore results of testing on air, sediment, water or 
even blood, they cannot dismiss contamination of breastmilk. It hits home in a fundamental way. 
Breastmilk is a primary food that babies eat. The message, therefore, delivers an impact that other 
monitoring results cannot match. 
 
But the sensationalist headlines that often result from breastmilk monitoring often discourage women 
from breastfeeding. For this reason breastfeeding advocacy groups and others are deeply concerned about 
the impacts advocacy campaigns using breastmilk biomonitoring will have on breastfeeding rates and on 
the health of mothers and infants who turn to formula, which is itself contaminated and does not address 
satisfactorily many of the needs of the growing infant. Groups who biomonitor breastmilk need to work 
with breastfeeding advocacy groups to make sure that the dual message of "breast is best/breastmilk 
contains toxic chemicals" is adequately presented, and that processes are in place to address  women’s 
questions when they learn about the chemicals  found in breastmilk. Some groups have decided not to test 
breastmilk because of these concerns regarding mother/baby health when breastfeeding is not sufficiently 
promoted as part of  a biomonitoring study. Using breastmilk for a biomonitoring specimen can be 
compelling but doing so can also distract from the message of a given campaign. 
 
PBDEs a "New" Chemical of Concern 
 
Sweden and Germany have systematic breastmilk monitoring programs that have tested considerable 
numbers of women over time using consistent sampling methods. But many countries, including the 
United State, have done little or no testing for pesticides, metals, or industrial chemicals in breastmilk so 
scientists are left with insufficient or old data for many geographic areas. The alarm about PBDEs was 
sounded in the mid-1990s because of long-term breastmilk monitoring programs in Sweden. When a 
spike in this "new" chemical was detected, it was possible to apply modern analytical techniques to 
archived samples from the 1970s  and search for trends in contamination. When the results were in (see 
figure below), the Swedish researchers were pleased to see that dioxin concentrations in breastmilk have 
been on a slow but steady decline but were shocked to find that levels of PBDEs have been increasing 
rapidly.  
 
While there are not a lot of data available regarding the potential health effects of PBDEs, they are 
chemically similar to PCBs and there is some evidence that they play a role in cancer formation and 
endocrine system disruption. Their concentrations in all environmental media (e.g. water, sediment, 
biological tissue) are approaching and in some cases surpassing those of PCBs.   



 
 
 
The Project: Nationwide Study Finds PBDEs in Breastmilk  
 
To assess the level of PBDE contamination in the breastmilk of women in the United States, EWG 
recruited 20 healthy, pregnant women from 14 different states to participate in their study between 
November 2002 and June 2003. All of these women were expecting their first child. Participants collected 
a breastmilk sample within several months of the birth of their child and completed an exposure 
assessment questionnaire that provided information about their lifestyle and home and work 
environments.  
 
According to Sonya Lunder, EWG analyst and principal author of the study's final report  “Mother’s 
Milk,” there were about five rounds of communication between herself and the participants mainly by 
phone since they were dispersed about the country. The final rounds of communication, after the babies 
were delivered, were most challenging because the mothers were back to juggling work and family and 
mothering so their time was more limited and availability reduced. 
 
Participants collected a breastmilk sample into chemically clean, 4 oz study jars, between 7 and 100 days 
after giving birth. Ten of the participants hand expressed the breastmilk sample and ten participants used 
sterilized, commercially available breast pumps. Study jars were subsequently frozen, packed with ice and 
sent via overnight delivery to the study center. Samples were analyzed by the highly respected, certified 
laboratory, AXYS Analytical Services of Sydney, British Columbia. EWG researchers speak highly of the 
professionalism of this laboratory because of the quality analytical work and their ability to return the 
results within three weeks. The cost was approximately $800 per sample, and each sample was analyzed 
for 44 PBDE congeners. 
 
The lab found PBDEs in every breastmilk sample tested — 35 different PBDEs in all. Alarmingly, the 
tests found levels higher than those reported previously for U.S. women, including two of the highest 
levels of PBDEs ever reported in human beings in the world. Levels ranged from 9.5 to 1,078 parts per 
billion (ppb) in milk fat (lipid). Six of 20 participants had PBDE levels above 100 ppb, with two 
participants exceeding 700 ppb. 

Sidebar: Brominated Fire Retardants and PBDEs?    
 
Brominated fire retardants are in hundreds of everyday products, including furniture, computers, TV sets 
and automobiles. Studies worldwide have found brominated fire retardants rapidly accumulating in 
people, animals and the environment, where they persist for decades. Research on animals shows that 
fetal exposure to minute doses of brominated fire retardants at critical points in development can cause 
deficits in sensory and motor skills, learning, memory and hearing.  
 
Levels of particularly toxic and bioaccumulative types of brominated fire retardants, known as 
polybrominated diphenyl ethers (PBDEs), are by far highest in the United States and Canada compared 
to levels in any other country. Together, the U.S. and Canada account for almost half of global PBDE use. 
 
The tragedy is that these chemical fire retardants are not even necessary for fire safety:  Some 
manufacturers have been able to achieve the same level of safety by redesigning their products to be 
inherently less flammable without chemical treatments. The European Union has banned the most toxic 
forms of PBDEs beginning next year, and some Asian countries are close behind. But the U.S. 
Environmental Protection Agency has yet to set safety standards or other regulations for their 
manufacture, use or disposal. California has banned some chemical fire retardants, with the phase-out to 
be complete by 2008. This monitoring project was instrumental in helping make the California phase-out a 
reality. The U.S. company  that manufactured PBDEs for use in furniture (Great Lakes Chemical Corp) 
will stop manufacturing penta- and octa- PBDEs by the end of 2004. They are doing so in response to the 
human health and ecological concerns and because they have developed safer, effective replacement 
products that are not as toxic or bioaccumulative. 



 
All of the participants had higher levels than those commonly detected in European women, and were 
within the range of body burdens associated with permanent neurological impairments to laboratory 
animals. Unlike most previous studies of PBDE exposure, this study also collected information about the 
participants ’ personal habits, home and work environments. None of the participants reported unusual 
exposure to PBDE-laden foam or plastics. The variability in PBDE levels observed in study participants 
was not easily explained by their diet, occupation, age, body mass or the amount of time they had 
breastfed their infants. 
 
 
Taking Action: Using Data to Reduce Exposures  
 
While the EWG study is not a pure community monitoring project, it is a significant study that 
demonstrates powerful techniques and produces important results. While the study participants did not 
play a role in the design or execution of the study, several (12) of the participants were very involved in 
disseminating study results through forums and talk shows.   
 
The participants were given complete control over the information collected. They were given a choice 
about whether they wanted to receive the results at all, whether they wanted the results in the study, and 
whether their name would be associated with the results in the study. 
 
According to Lunder, once the results were back from the lab, she gave each participant as much one-on-
one time as needed. She spent a lot of time going over the results and answering questions they might 
have. Based on her extensive research into the benefits and risks of contaminated breastmilk, Sonya 
Lunder is convinced that the benefits do outweigh the risks. During the de-briefing, she would describe 
the data and studies mentioned in the report that support this view. In some cases, Sonya would go over in 
more detail the scientific information and where the data gaps were to help the participants interpret their 
results.   
 
The message to convey to women is that, despite the presence of contaminants like PCBs, mercury, and 
PBDEs, they should continue to breastfeed their babies. Even women with very high levels of fire 
retardants in their breastmilk should continue to breastfeed their babies. There are two main reasons why. 
First, adverse effects on learning and behavior are strongly associated with fetal exposure to persistent 
pollutants, not with breastmilk exposure. And second, breastfeeding appears to overcome some of the 
harmful effects of high fetal exposure to persistent chemicals. Breastmilk data are very useful, however, 
because they are an excellent measure of fetal exposure to fire retardants.  
 
 
Reflections on the Project 
 
The major surprise or challenge that emerged during the study according to Lunder was the lack of 
correlation between probable risk factors of exposure and the actual measured exposure. Therefore, the 
researchers were unable to offer practical advice to explain the patterns of exposure or how some of the 
more highly exposed women might be able to reduce their exposure. This points out the gap between 
documenting exposure and actually reducing the risks of exposure. Researchers only play a part in 
bridging this gap but cannot do it by themselves. 
 
Toward bridging this gap, the study concludes with a series of policy recommendations that address 
reducing the risk of exposure.   
 

• They call on EPA to phase out all of toxic fire retardants as quickly as possible and label 
products containing PBDEs in the interim so consumers can make informed choices. 



 
• They call on EPA to screen new and existing chemicals for their health effects with 

particular attention paid to ensure that they are not persistent, bioaccumulative or toxic. 
Changes in product design that decrease the need for chemical fire retardants should be 
encouraged over simply switching to different, less studied chemicals. 

 
• They call on the Centers for Disease Control and Prevention to expand its fledgling 

national biomonitoring program to include a greater number of chemicals and people. This 
data is essential to understanding human health risks and to assist EPA and other agencies 
to transition businesses to safer, less persistent chemicals than those in current common 
use. 

 
• They finally call on the United States Congress to increase funding for urgently needed 

research on toxic fire retardants, including their health effects, how they get into the human 
body, and current levels of accumulation in people, animals and the environment. 

 
 
Contact information or web links. 
 
Sonya Lunder,  Sonya@ewg.org  
 
“Mother’s Milk” report available on the EWG website (www.ewg.org) 

 
Figure showing data from breastmilk monitoring in Sweden. The figure shows the surprising trends of 
dioxin levels decreasing but PBDEs increasing rapidly. 

 



 

Figure showing summary of results for the EWG Breastmilk Study. 


