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Introduction

Breast cancer strikes more women throughout the world than any other type of cancer except skin cancer. In the United States between 1973 and1998, breast cancer incidence rates in the United States increased by more than 40 percent. In 2008, a woman’s lifetime risk of breast cancer in the U.S. is one in eight. Breast cancer incidence rates rose during a period when thousands of synthetic chemicals were introduced into consumer products and production processes. Today, an estimated 80,000 synthetic chemicals are used in the United States, yet only 7 percent have been fully tested for their impacts on human health; another 1,000 are added each year. Each of us is exposed to countless chemicals — some of which are known and suspected breast carcinogens and others which disrupt our hormonal systems — every day in our air, food, water, soil, medications, household products, personal care products, homes and workplaces. The scientific evidence shows that these chemicals are found throughout our environment and our bodies, including our breast tissue.

There is a growing body of scientific evidence linking chemicals and radiation in our environment to the current high rates of breast cancer. State of the Evidence: The Connection between Breast Cancer and the Environment (2008), published by the Breast Cancer Fund (BCF) and edited by Dr. Janet Gray, Ph.D., summarizes the evidence from more than 400 scientific studies, discusses major themes that are changing the state of the evidence and outlines the BCF’s public policy and research recommendations to reduce toxic environmental exposures linked to the disease. Both the full report and the Advocate’s Guide have been provided to the Panel members.  
A 2007 report by the Silent Spring Institute and published in Cancer found that 216 chemicals have been identified as mammary carcinogens by regulatory agencies. 
 
 Many other chemicals, especially those known as endocrine-disrupting compounds (EDCs), are not classified by regulatory agencies, even though the scientific evidence linking EDCs to breast cancer risk is substantial and growing. Industrial and manufacturing exposures include many mammary carcinogens. In their report, Silent Spring Institute categorized the 216 mammary carcinogens by use. Looking at just one of those categories, air pollutants, we find that all ten of the carcinogens—e.g., benzene, vinyl chloride, dioxins, organic solvents and 1,3-butadiene –can be found in occupational settings.
While the focus of the September President’s Cancer Panel is industrial and manufacturing exposures that contribute to cancer risk, we must acknowledge that these exposures reach beyond the manufacturing process. We know that toxic chemicals, the unfortunate byproducts of these processes, end up in our water and air. These media are the focus of the December President’s Cancer Panel. But we also know that exposures from industrial and manufacturing processes are carried to the public in the form of consumer products. This important, and often overlooked, route of exposure to industrial exposures is in fact a part of the system and needs to be included in this discussion.   
We have enough evidence connecting toxic chemicals to cancer. We must act on what we know to protect worker and public health. Below, excerpted from the Moving Forward section of State of the Evidence, are policy and research recommendations that will help us identify and eliminate the environmental causes of breast and other cancers. Recommendations for reducing exposures in occupational settings and in consumer products are outlined below as well as research recommendations that will continue to strengthen the evidence connecting the environment and cancer. 
 
Occupational Exposures AND BREAST CANCER 


Although women make up nearly half the paid workforce in the United States, relatively few studies have been conducted to identify occupational exposures associated with breast cancer. Most occupational research on women comes from Scandinavia and Canada, and much of it reports risk by job type or title, rather than by specific exposures, making the findings difficult to interpret. Women in the U.S. have two places of work: home and the paid workplace. Each place has its unique set of exposures to chemicals and non-ionizing radiation, further complicating exposure assessment. The evidence that does exist shows increased risk of breast cancer among two broad categories:         
1. Those who work with toxic chemicals, such as chemists, dental hygienists, paper mill workers and microelectronics workers, and 

2. Professionals in higher socioeconomic groups such as school teachers, social workers, physicians and journalists. There are other occupational groups with increased risk of breast cancer whose work involves chronic exposure to specific chemicals, higher than average levels of non-ionizing radiation, and in some cases, ionizing radiation as well.


Moving Forward to Reduce Occupational Exposures
Occupations Associated with Increased Risk of Breast Cancer 
 
 
 
 
 
 
                                                                                                                                               
Federal Policy:
Federal occupational health policy should require that:

· Workers be fully informed of the risks involved in performing their jobs, including chronic exposures to chemicals and radiation; and

· Workers receive maximum protection (personal protective equipment and culturally appropriate training in its use as well as environmental controls) to reduce or eliminate occupational exposures that can contribute to breast cancer.
State Policy:

· States should fund community-based biomonitoring studies that include occupational groups as one of the early communities of focus. Understanding—and more accurately measuring—the exposures and resulting health outcomes of workers in occupations with increased risk of breast cancer is essential to protecting workers’ health and could contribute significantly to our broader understanding of environmental exposures and breast cancer.

Research:

· Methodologies need to reflect real world exposures. For example, chronic low-dose exposures to mixtures of chemicals must be considered as well as high-dose acute exposures. For women who have two workplaces, exposures at home and in the paid workplace to chemicals and non-ionizing radiation, for example, must be considered as well as their potential interaction with other risk factors. 
· Occupational exposure assessment needs to consider non-traditional occupations and work hours. Occupational health scientists need new methodologies to account for the fact that women may move in and 
out of jobs throughout their lives and work long hours one day and 
short shifts another.

Consumer Exposures AND BREAST CANCER 


Each day, consumers use products that contain chemicals untested for impacts on human health and the environment. Consumers have the power to send a clear message to companies that we want safe products. By joining with other consumers through market-based corporate accountability campaigns such as the Campaign for Safe Cosmetics, they can wield enormous power and expand the market share for safe products. Below we focus on the potential impacts of toxic chemicals on breast cancer; however, reducing human exposure will also keep these chemicals out of our air, waterways, soils and ice caps to reduce exposure for all animals, including humans. State of the Evidence provides evidence and recommendations for moving forward to reduce exposures to plastics, cosmetics, hormones in meat and milk and household cleaning products. Below we focus on plastics and cosmetics.  

Consumer Exposure: Plastics


Plastics are widely used in consumer products and packaging of all kinds. There are, however, serious risks to human health and the environment from the widespread use of plastics. Most plastics are made from petroleum, a non-renewable resource. Not all plastic is recycled and millions of bottles go to landfills every year, where they will continue to leach chemicals into the environment for many generations. Even worse, many plastic products end up in the ocean where they have formed enormous flotillas of plastic, harming plankton and the entire food chain of fish, turtles and birds that depend on these tiny creatures.
The three plastics that have been shown to leach toxic chemicals when heated, worn or put under pressure are polycarbonate (leaches bisphenol A), polystyrene (leaches styrene) and PVC (leaches phthalates).
 Bisphenol A is used in the linings of cans, baby bottles, sports water bottles and dental sealants. The evidence about bisphenol A and its many effects on human health is convincing and growing. Studies funded by the chemical industry say it’s harmless; non-industry studies show it’s a powerful hormone-disruptor linked to breast cancer. 
Phthalates, another chemical family of concern, are found in many consumer products including rubber ducks, other children’s bath toys and teething toys, and are used to soften plastics, especially PVC. Phthalates are endocrine disruptors that increase the risk of early puberty in girls (and therefore, breast cancer) and have been linked to reduced testosterone levels, lowered sperm counts, genital defects in baby boys and testicular cancer in young men.
Moving Forward to Reduce Consumer Exposures to Plastics 

Federal Policy: 
· The public should pressure the EPA to fully implement the Endocrine Disruptor Screening Program as mandated by Congress to effectively and efficiently screen chemicals for hormonal activity and to make the results readily available to the public without delay.

· Congress should ban the manufacture, distribution and sale of consumer products containing bisphenol A and phthalates.


State Policy:
· In the absence of federal regulation, states should either ban or label the presence of endocrine disrupting chemicals like bisphenol A and phthalates in all consumer products. 

· Until then, advocates should support legislation at the state level (like the Toxic Toys Bill of 2007in California) that reduces children’s exposures to endocrine disrupting chemicals in consumer products.

Research: 
· Invest in green chemistry research on bio-based plastics that can be composted after they have been used in consumer products.

· Human studies are needed that look at exposure to endocrine disrupting chemicals—like bisphenol A and phthalates—and breast cancer outcomes. This may require an investment in new methodologies because exposure to these chemicals is so widespread in the population, challenging currently available testing methods. These limited (and expensive) human studies should both inform and be informed by targeted animal studies. Coordination of these two research models is critical to moving the research forward.


Consumer Exposure: Cosmetics and Personal Care Products
Because the U.S. lacks a premarket screening program, shampoo, deodorant, make-up, lotions and other products that consumers use every day contain chemicals linked to cancer, birth defects and other serious health problems. Words like “natural,” “safe,” and “pure” on labels have no definition in law and no relationship to the hazard inside the packaging. Major loopholes in federal law allow the $50 billion cosmetics industry to put unlimited amounts of chemicals into personal care products with no required testing, no monitoring of health effects and woefully inadequate labeling requirements.

The EU’s 27-country, precedent-setting Cosmetics Directive (76/768/EEC) prohibits the sale of personal care products that contain any of the 1,100 carcinogens, mutagens or reproductive toxins (CMRs) classified as toxicants by the directive. The United States only restricts 10 substances and there is no enforcement of those restrictions. Taken alone, the chemicals in a single consumer product are unlikely to cause harm. But the average American woman uses 12 personal care products a day, resulting in exposure to 126 unique chemicals. The combined exposure from personal care products adds to the personal chemical contamination from other consumer products, food, water, air and soil. As a result, more than 200 chemicals have been detected in people’s body fluids and breast milk and in the cord blood of newborn babies. The unregulated use of chemicals in personal care products reflects the larger problem of chemicals in commerce without any functioning government framework to protect public health from harm.

As much as 70 percent of what consumers put on their skin ends up inside their bodies—a huge concern for women of childbearing age. Finally, cosmetics are only one of many sources of daily toxic exposures. For example, the public is exposed to phthalates from many different personal care products, as well as from vinyl shower curtains, vinyl car seats, toys, medical devices and pharmaceuticals.

Moving Forward to Reduce Consumer Exposures from Cosmetics and Personal Care Products: 

Federal Policy:

Federal legislation is needed that:
· Requires premarket health and safety testing of all cosmetics and personal care products;

· Provides guidance to the cosmetic and personal care product industry on how to substantiate their products for safety;

· Institutes mandatory recalls of cosmetics and personal care products containing ingredients that have not been proven safe through scientific testing and/or do not bear appropriate labels warning consumers that the product ingredients have not been tested for safety;

· Restricts the use of ingredients that contain any toxic impurity or that may combine with other ingredients to form harmful impurities;

· Requires all Internet vendors to display a conspicuous list of ingredients in cosmetic products sold on their Web sites;

· Requires labeling of the constituent ingredients of fragrance;

· Requires labeling of nanomaterials in cosmetics and personal care products;

· Requires cosmetic and personal care products manufacturers to make all existing safety data available to government agencies and to consumers;

· Requires investment in green chemistry solutions to replace toxic chemicals used in cosmetics and personal care products with safe alternatives; and

· Requires testing of cosmetics and personal care products for their estrogenic activity—especially products used by and on children.


State Policy:
· States should require all companies selling cosmetic and personal care products in the state to provide certification that their formulations meet the standards of the EU Cosmetics Directive 76/768/EEC and are free of chemicals that are known or strongly suspected of causing cancer, mutation or birth defects. 

· States should require all companies selling cosmetics and personal care products in the state to submit to their Department of Health a list of chemicals used in the manufacture of products distributed in the state that are flagged by authoritative scientific bodies as being associated with cancer, endocrine disruption, birth defects or other health hazards, persistence in the environment or bioaccumulation.

· States should require all companies selling cosmetics and personal care products in the state to have on file with the state department of health a substitution plan that includes a timeline and plan for substituting chemicals of concern with safe alternatives.

· States should require all companies selling cosmetics and personal care products in the state to list fully all ingredients on the label, including components of fragrance and other mixtures and nanomaterials; and list fully all ingredients on the company’s Web site if Internet sales of their products to that state are taking place.

Research Required: 

· Currently only 11 percent of the ingredients used in cosmetic products have been tested for safety. Research is needed to increase this number to 100 percent.

· Green chemistry solutions are needed to replace toxic chemicals used in cosmetics with safe alternatives.

· Personal care products should be tested for their estrogenic activity—especially products used by and on children.

INVEST IN EMERGING SCIENCE 

There are several important themes that emerge from a review of the state of the evidence on the environmental links to breast cancer. They emerge not just from the breast cancer literature but also from the literature on many other cancers and disease endpoints. By focusing on new methodologies to address these themes, we will further our understanding of the environmental causes of cancer. 


Low Dose Exposures

Over the past decade, science has demonstrated that very low-level exposures to some chemicals can have a larger effect on health than very high levels of exposure. In the past, scientists relied on thresholds, or the dose or exposure below which no deleterious effect is expected to occur, to set safe limits of exposure. But today, scientists are moving away from assuming there is a threshold of safety and are instead assuming that there is no threshold and testing to see if there is one. This huge change in toxicology moves the focus away from the “dose makes the poison” rationale of years past. It has become clear that even in very small doses, some chemicals can disrupt the endocrine system and in some cases combine with naturally occurring hormones like estrogen to exacerbate natural biological processes. This is a concern because excess exposure to estradiol (naturally occurring estrogen) is a risk factor for breast cancer.
Mixtures

In our daily lives, the public is exposed to a wide variety of chemicals in the air we breathe the food we eat, the water we drink and in the products we use. Increasingly, scientists are trying to study the effects of mixtures of chemicals and radiation on breast cancer risk. In addition to sorting out the complexities of additive and synergistic effects of multiple chemicals, they must also consider different mechanisms of action like gene mutation and hormone disruption.

Timing of Exposure and Later-Life Breast Cancer

Mammary cells are more susceptible to the carcinogenic effects of hormones, chemicals and radiation from the prenatal period through puberty, and from adolescence, and on until the first full-term pregnancy.
 Changes in the fetal environment, accompanied by increased exposures to synthetic chemicals that act like estrogen, can lead to higher incidence of breast cancer in adulthood. Evidence also suggests exposures during puberty—a key period of breast development—may have an especially large impact on later-life breast cancer risk.
Early Puberty and Later-Life Breast Cancer

Girls today get their first periods, on average, a few months earlier than did girls 40 years ago, but they get their breasts one to two years earlier.
 This is a concern because early puberty is a known risk factor for breast cancer. How early puberty increases breast cancer risk is not completely clear but there are some clues. Early puberty is associated with an increased exposure to estrogen, and early puberty expands the window of vulnerability for breast cancer development between first menstruation and first pregnancy.
Moving Forward by Investing in New Scientific Approaches


Federal Policy: 
· The federal government should support large studies that follow girls from conception to adulthood like the National Children’s Study (NCS) mandated by Congress in 2000, which will follow 100,000 children from conception to adulthood. Securing Congressional funding over the next five years of the NCS will be critical because during this time recruitment will be in full swing and prenatal and early life baseline measurements will take place. 

· In 2007, there are two active federal-level efforts to build the science connecting the environment and breast cancer: the NIEHS and NCI-funded Breast Cancer and Environment Research Centers (BCERC) exploring early puberty and connections to later-life breast cancer, and the Breast Cancer and Environmental Research Act (BCERA), proposed federal legislation that provides a framework and strategy for generating an international research agenda on breast cancer and the environment. Even when combined, both of these efforts represent a small portion of the federal funding needed for this important scientific inquiry.  
· The EPA’s Endocrine Disruptor Screening Program, mandated by Congress, is eight years behind schedule and not one chemical has been screened to date. Advocates should keep the pressure on Congress and the EPA to ensure this important work gets done in a timely and fully transparent manner.

State Policy: 
· States should use the California Breast Cancer Research Program as a model of innovative state research programs. The CBCRP is a research program created by a ballot initiative and funded by a cigarette tax that created a special $18 million statewide initiative focused on the effects of the environment on breast cancer. The program also stresses the applicability of research to policy solutions and emphasizes stakeholder involvement so that advocates, clinicians, researchers, policy makers and the general public can help direct research funding. For more information, visitwww.cbcrp.org. 

· In the absence of comprehensive chemicals policy reform, states should ban phthalates and bisphenol A from all products marketed to children and pregnant women—toys, including baby bottles, bedding, water bottles and other products—to protect children from early-life exposures that may contribute to later life breast cancer.

Research: 
· Methodological research is needed on early biomarkers of disease, so the public does not need to wait decades for expensive long-term human studies to show results. Similarly, animal studies should be used strategically with human studies to move more quickly toward understanding mechanisms of breast cancer initiation and promotion.

· As highlighted by the Silent Spring Institute report on breast carcinogens,
 human epidemiological studies that look at breast carcinogens are limited in number. More studies of human populations that include biomarkers of exposure and disease are needed so that scientists can begin to see associations in a shorter time period without waiting decades for results. Mammary carcinogens should be prioritized for study based on the size of the population exposed to them.

· We need more human epidemiology studies that look specifically at endocrine disruptors and mammary carcinogens to which women are exposed every day like diesel exhaust, phthalates, PFOS/PFOA, bisphenol A and others. 

· Methodological research challenges in areas like mixtures, occupational exposure assessment and key windows of susceptibility require serious and ongoing investment and commitment from agencies and funding institutions. 

· Risk characterization methodologies need to account for the complexities of multifactorial disease, low-dose exposures and disproportionately susceptible populations. 

· To better understand and address the early puberty phenomenon, research is needed to understand the mechanisms behind the initiation of puberty, the distinct roles of hormones and enzymes and the impact of chemical exposure during pregnancy among other important areas of study.
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� State of the Evidence provides a summary of the evidence and policy and research recommendations in many other areas that are not discussed in this in this statement but are applicable to other themes of the PCP including ionizing radiation, non-ionizing radiation, air contaminants, pesticides, consumer exposures to hormones in meat and milk and household cleaning products, nanotechnology and recommendations for policy and research tools like health tracking.  
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