Is It In Us?
Highlights of the Project on 

Chemical Contamination of Our Bodies

Pollution in our air, water, and land has been documented for decades, prompting laws intended to protect public health and the environment. Yet these policies have proven ineffective in keeping dangerous, unnecessary chemicals out of products, workplaces, communities, homes and now our bodies. Scientists are now finding pollution in people, much of which comes from the unnecessary use of toxic chemicals in common products. It’s time that this scientific evidence motivates government to reexamine and revise these ineffective policies once again. 

Through a cooperative effort with the Commonweal Biomonitoring Resource Center and the Coming Clean Body Burden Workgroup, thirty five men and women from the states of Alaska, Connecticut, Illinois, Massachusetts, Michigan, Minnesota and New York volunteered to be tested for industrial chemicals encountered in their everyday lives. They embarked with us on an unusual journey: to submit their blood, and urine for toxic chemicals testing. Our participants and we sought to uncover the chemical secrets in their bodies, and to explore whether the computers, cars, cosmetics and other products they use might be the source of hidden dangers.

Industrial chemicals are all around us—in the air we breathe, the water we drink, the food we eat, and the products that fill our homes, schools and workplaces. While some of these substances may be harmless, few of them have been tested for their safety, especially for children. The effects of most chemicals in commerce are largely unknown because the chemical industry is not required to test their products for health and safety threats. Medical research is revealing that common chemicals can disrupt the normal functioning of our cells and organs and damage our health. Some chemicals also accumulate over time, building up and combining with each other inside our bodies.

Together, the industrial chemicals inside of a living being add up to a total “body burden” of contamination. Each of us carries a chemical burden; for some, this burden can be more risky than for others, depending on several factors that contribute to disease, such as our genetic makeup, age, health status, and socio-economic background. Some populations such as babies in the womb are especially vulnerable.

These thirty-five people join others across the United States, Canada and Europe who have volunteered for previous testing so that we may all begin to understand our relationship with the chemicals in the world around us. The results represent the first-ever report of toxic pollutants found in people from this combination of states. By releasing these findings, we seek to elevate the public discussion about pollution in people and promote action to fix our broken safety system that allows chemicals to build up in our bodies. Using this information, we can track and reduce our exposure to toxic chemicals while we work together to change government policy and business practices that will promote safer alternatives. 
This project focused on three groups of industrial chemicals that have been linked to harmful health effects in laboratory studies or in humans:

• Phthalates (THA-lates), chemicals added to nail polish and many other beauty products, adhesives, air fresheners, toys, and to PVC plastic (vinyl) to make it more flexible for shower curtains, flooring, medical products and other flexible plastics;

• Polybrominated diphenyl ethers (PBDEs), the toxic flame retardants added to the plastic cases of televisions and other electronics, and the fibers in draperies, foam cushions, furniture and other textiles;

• Bisphenol A (BPA), a chemical used to make reusable plastic water bottles and baby bottles, some food containers, the linings in metal food and beverage cans and dental sealants.


 We chose these particular industrial chemicals because they are found in products we use every day, and have come under increasing scrutiny as potential threats to human health, especially that of the developing fetus, infants and children. 
Exposure to these chemicals is ubiquitous and continuous, and, in general, scientists believe that all industrial chemicals with these exposure patterns should be of concern.  Scientists as well as health policy advocates are troubled by the fact that these chemicals have become essentially a constant part of our environment, a part that has been internalized. No one knows the long-term effects of this internal reservoir of toxic chemicals inside our bodies. But we do know that exposures early on, during fetal development, may be linked to health problems that may not appear until decades after exposure.  PBDEs are among those industrial chemicals known to be very long-lived in the environment (or persistent) and to build up in the food chain (or bioaccumulate). Phthalates and bisphenol A do not persist, but, like hundreds of other industrial chemicals, are problematic due to frequent, recurrent exposures. 

These chemicals were also selected because of their linkages to health harm at a wide range of exposures. However, laboratory studies increasingly indicate that these industrial chemicals are likely to have adverse health effects in animals at the low levels to which humans are most likely exposed, in some cases at levels below what is considered safe, especially at crucial moments in growth. We know that low-level exposures to lead and mercury harm the developing brain, causing lowered intelligence and permanent learning and behavior problems, and so it is not surprising to find that other chemicals, such as those we tested for, have similar capacities for harm, as evidenced in animal studies.   

 As improved laboratory technology allows for the detection of smaller and smaller amounts of substances, we now can find substances that were previously nondetectable. While these levels might seem miniscule, new science is emerging concerning the risks of low dose exposures.  For example, 130 bisphenol A studies have demonstrated adverse health effects at low doses.
. In the case of bisphenol A, lower doses may be linked to greater harm than are higher doses, and this may be true for other industrial chemicals as well.  The adage, “the dose makes the poison,” is no longer the best or most accurate way to access toxicity.  (See Sidebar). 

Industrial chemicals that interrupt the intricate processes of developing life may at low levels cause subtle but important changes in development that surface later in childhood as learning or behavioral problems, or in adulthood in the form of certain cancers, reproductive difficulties, or deteriorating brain function. Researchers are only just beginning to understand these connections. Although we know that these chemicals can be harmful from animal studies, our understanding is incomplete about the combined effects of these chemical exposures on human health, especially on fetuses, children, and others who are more sensitive to toxic effects. We do know that, in this project, human exposure levels for some of these chemicals are higher than levels shown to cause adverse effects in other animals. 

The results of this project cannot be used to predict how a participant's health will be affected by his or her chemical body burden. When moving from the sources of industrial chemicals, to the industrial chemicals inside us, and then to what effects they might have on any given individual’s health, it can be difficult to find incontrovertible answers. Many factors influence whether or not exposure to toxic substances will result in a health problem, including:

• the type and nature of the chemical;

•  the exposures to other chemicals that may act in concert with the chemical of concern;
• when in his or her lifetime a person was exposed;
• how often a person was exposed, and for how long;
• the amount of the chemical exposure;
• the individual's genetic makeup and physical condition;
• the person’s health and nutrition, and their access to quality health care; and
• the person’s socio-economic status.

All these factors are important in considering the effects of toxic chemicals on human and ecosystem health. Given the complexity of toxicity assessment, we should not assume that lack of knowledge about the interaction of toxic chemicals exposures with other factors is proof of safety.  The results presented in this report compel us to act with caution, for our health and the sake of our children's future. The history of permanent, widespread harm caused by toxic substances like lead, PCBs, and mercury demonstrates the need to act on early warnings. And when controlled laboratory experiments reveal a connection between exposure to these chemicals and brain damage or chronic diseases, our concern only increases. When there is plausible concern about serious environmental public health hazards, and scientific uncertainty about the precise cause-and-effect relationship, then precautionary action should be taken to prevent exposure and possible harm.


 Only in the last decade have scientists and doctors discovered that some chemicals, like those in our project, brominated flame-retardants, phthalates and bisphenol A, can leach from the products in which they are used into the environment and into humans and wildlife.  Sources of potential exposure vary with our individual day-to-day routine activities. In this survey, information gathered from interviews with volunteers was used to develop possible routes of chemical exposure. Because of the multitude of products   we use every day and the variety of food we ingest, such exposure pathways are difficult to establish, but participants were provided with information about possible sources such as food consumption and product use.  

The volunteers have used this data to help  make safer personal choices, when possible, in the products we all use daily. Biomonitoring data can also help us better understand the need for toxic chemical policy reform and help us become engaged in state or national campaigns that will create truly health-protective chemical policies.  The appendix to this report lists information the volunteers are finding useful about making safer choices and provides information about some of the current campaigns that are relevant for the industrial chemicals the volunteers have most concerns about. 

Thirty-five people stepped forward to engage in this biomonitoring project, recognizing that it was not designed to be a research study, but an exploration about their personal body burdens and how they might use such information to support change.  Because of the small sample size, the project results cannot be used to draw conclusions about levels of chemical exposures for various population sectors or the public as a whole. The data from this project only provide a snapshot of the accumulation of and exposure to three types of toxic chemicals in those people who volunteered to be in this project. 

 However, we can place our results in the context of other national and regional biomonitoring studies and surveys, particularly the U.S. Centers for Disease Control and Prevention’s Third National Report on Human Exposure to Environmental Chemicals, in similar small studies in Washington, California, and Canada, and in six studies in the U.S. conducted by the Environmental Working Group, an early groundbreaker in the use of biomonitoring. Although it is important to note that volunteers in this project are not necessarily representative of the general population, (see Box) our results are comparable to those from other projects and studies.  The only compilation of nationwide measurements representative of the U.S. population is the National Health And Nutrition Examination Survey (NHANES), conducted by the U.S. Centers for Disease Control and Prevention (CDC), and the data from our project is similar to levels of these chemicals found in average Americans as measured by the CDC. 


Do Low Doses Pose a Danger?��Although recent scientific studies have explored the effects of some chemicals such as BPA, atrazine, and phthalates at very low doses in animal studies, most chemicals are not tested for possible effects at low dosages. Typically, chemicals are tested by exposing laboratory animals to smaller amounts of a substance until adverse health outcomes are no longer observed.  But recent science suggests that well below this “No Observable Effect Level, (NOEL) there may be observable effects at very low levels of exposure. 





Logically, we have always assumed that the “dose makes the poison,” and it’s difficult to understand how tiny amounts might have any effect, when larger amounts do not. However recent science continues to confirm that this may be true for many  toxic chemicals.





And,  it may be surprising to consider enormous impacts linked to tiny amounts of toxic chemicals.  However, we can understand more about how industrial chemicals at low levels can be biologically active when we consider chemicals used for medical purposes.  Many prescription drugs aimed at addressing a host of medical conditions can cause the intended biological effects at doses similar to the low levels found for the chemical pollutants in this project.





 Hormones have the capacity to act at extremely low levels to regulate development, reproduction, immune function and many other biological systems at parts per million or parts per billion as well. It is not surprising that industrial chemicals also have this capacity. 





Given this rapidly advancing body of knowledge, the absence of conclusive evidence in humans that an industrial chemical causes some effect does not mean it is harmless. 
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