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Foreword



As I think back almost sixty years to when I was expecting my first child, I am constantly reminded how lucky I was. A pregnant woman’s worry in the 1950s focused on what color to paint the nursery and what the baby’s name would be. In those days we were told that there were placental and blood-brain barriers that protected our developing child from anything the mother might ingest or inhale during her pregnancy. Both my husband and I were pharmacists and like everyone in the medical profession, we believed this. As soon as our babies were born we counted their toes and fingers and when we found ten of each we relaxed and gave thanks. It was all so simple. Little did we know how that would change over the next three generations.


Society in the 1950s was ready to put memories of the Depression and World War II behind it and to move into a more secure and enlightened era. The major corporations that had pitched in to help win the war rapidly converted their technology to make the world a safer and more comfortable place to live. They took advantage of the rapid advances in chemical and engineering technology that grew out of the war and started producing life-saving “wonder-drug” pharmaceuticals, crop-protecting pesticides, and innumerable industrial plastics and fire retardants that created a utopian and euphoric period in modern history. As their sales soared they joined forces with the growing public-relations industry and inculcated a sense of trust in the public about the safety of the chemicals beginning to accumulate in our bodies. Advertisements read like fairy tales—“Better living through chemistry” and “Plastics make it possible”—while at the same time spoon-feeding consumerism to a rapidly growing population.


Very few people knew that the new chemicals were made from the by-products of cracking crude oil to make gasoline and the processing of natural gas to heat our homes. Indeed, it was a brilliant and extremely profitable strategy to get rid of the endless volumes of fossil fuel wastes. These new-age chemicals also made it possible to transport electricity to the most remote regions on earth; to produce high-speed automobiles and airplanes, converting us to a mobile society almost overnight; and to turn vast, diverse farmland acreage into monocultures “to feed the world.”


As industry designed chemicals to make our lives better (and their profit margins greater), they failed to create tests to detect their effects in the environment or to ascertain what they would do to us or to our babies in the womb. In the meantime the chemicals were gradually invading every aquatic and terrestrial system in the world. It took us another forty years, until 1990, to finally face up to the reality that the same chemicals that had purported to improve our lives were also undermining the very fabric of what makes it possible for animals and humans to reproduce. It was almost impossible to perceive that many of the chemicals that had become an integral part of our lifestyle and economy could threaten the longevity and integrity of species, as confirmed by obvious damage among wildlife. It makes one ask “How could this happen?”


Quite simply, toxicology failed miserably to detect chemicals that can alter the destiny of our children even before they are born. Toxicological testing protocols were based on the ancient paradigm that “the dose makes the poison.” That dogma, like saying “toxic chemicals are only dangerous in high doses,” has now been shown to be only half true. Unfortunately, toxicological tests were not designed to determine the safety of factory-made chemicals in the womb. They did not take into consideration that the developing embryo is dependent upon infinitesimally small concentrations of hormones and auxiliary chemicals and the slightest shift in their concentrations in the womb environment can alter how the baby develops and functions throughout its life. Although all life is continually under the control of the endocrine system, we now know with certainty that it is the earliest life stages that are the most vulnerable and that timing of exposure is as critical as the dose.


I can only begin to perceive the dilemma young couples face today as they begin to start a family. Selecting nursery colors and offspring’s names are trivial compared to the decisions they will make every day as they decide where to live, where to shop for food, and which products to bring home. The twenty-first-century mother needs to know how to prevent toxic chemicals from getting into her womb and interfering with natural chemicals that control how her baby will develop. The answer of course is to develop awareness of one’s surroundings and become knowledgeable about endocrine-disrupting chemicals.


This book was designed for the twenty-first-century family. It is an easy-to-read handbook that should be passed from one generation to the next. In an ideal world, every woman would read this book in preparation to bear children and also to set an example for her daughters and sons as they reach the age of having children. Most important, twenty-first-century fathers must read this book. They often share child-care duties, they have to make purchasing decisions every day, and through their reproductive cells they can have a profound impact on the health of their male progeny through four generations if exposure takes place early in development.


It is important to note that in this modern world, everyone at every stage of life needs this book. Exposure to endocrine disruptors at any age, not just in utero or in childhood, has been linked with some of the increasingly prevalent disorders that just three generations ago were considered rare.


This book will sensitize readers so that they instinctively learn to create a cleaner environment and parents so that they pass this habit on to their children. We live in a time where every purchasing decision should take chemical exposure into consideration. Just as our ancestors adapted to one hazard after another, the successful twenty-first-century family must adapt to the hazards posed by widely dispersed endocrine-disrupting chemicals in the environment. This book will help families increase their probability of reproducing and giving birth to healthy, intelligent children with the ability to reach their fullest potential.






Theo Colborn, Ph.D.


President, The Endocrine Disruption Exchange (TEDX)


Professor, University of Florida, Gainesville


co-author of Our Stolen Future





















Preface



This book seeks to show that there is an increasing body of evidence pointing to a possible link between the rise of certain non-infectious human health problems and the increase in our exposure to many synthetic chemicals. We are unable to state categorically that toxic man-made chemicals are the cause of certain illnesses or are necessarily detrimental to human health, because of the plethora of different factors that affect any given individual at any one time. What we do know for certain is that the widespread use of man-made chemicals in industrialized nations has led to global contamination of the environment, wildlife, and humankind, and that many chemicals in everyday consumer products have been found to contaminate human tissue. The presence of certain man-made chemicals at current environmental levels may well be having a negative impact on both wildlife and human health. The results of laboratory studies, case histories of accidental chemical contamination in the past, the direct measurement of chemical exposure in humans, and correlative data between levels of exposure to chemicals and the incidence of certain disorders—these all support the wisdom of adopting a precautionary approach with regard to hazardous chemicals. This book supports the view that we should minimize our exposure to those chemicals suspected to have toxic effects until the full extent of their toxicity on human health has been determined—and, where chemicals are shown to be toxic to human health, that safer alternatives should be sought.














 


 


 


 


 



Introduction



 


 


The extent to which man-made chemicals, in their relatively short history, have become infused into the fabric of twenty-first-century lifestyles is astonishing. The first synthetic chemicals were created in the late 1800s, but it wasn’t until after World War II that the industry really took off. Chemists previously working on chemical weapons for combat use realized that many of the deadly poisons they had been concocting had a useful peacetime role: to wage agricultural war against the various pests and insects that damage crops. Shortly after that came the realization that other synthesized chemicals of similar structure could be employed, at great profit, to “improve” our consumer products and way of life. Coinciding with postwar prosperity in the developed world and increased demand for luxuries, many of the chemical industry’s innovations were focused on making life easier—and so the industry exploded with thousands of novel molecular structures. This from DuPont in the 1950s:




“Better things for better living . . . through chemistry”





. . . thereby heralding the coming of age of nonstick, easy-clean, disposable living. But, as most of us know from experience, there is no such thing as a free lunch. There’s nearly always a downside when things come too easily—and this is one part of the story of man-made chemical production at the turn of the twenty-first century. Synthetic chemicals are largely used in consumer products to make things more attractive, easier to use, longer lasting, smoother gliding, and so on. But how enthusiastic would the average consumer be about a product if it also offered a significant dose of toxicity as part of its “new-and-improved” formula?


A growing body of evidence suggests that certain chemicals found in everyday products can compromise fertility and jeopardize the normal development of the fetus in utero. Furthermore, they may be disruptive to neurological function and to the normal processes of the body’s own chemical messaging system (the endocrine or hormonal system), and they are implicated in causing cancer. What is more, many of these chemicals are bioaccumulative; that is, they build up in our body fat and never leave.


In many ways, the last few decades have been a three-way conspiracy of ignorance between short-sighted, high-profit invention, consumer desire for everything new-and-improved, and extraordinary regulatory laxity. As a result, some sectors of the chemical industry have single-handedly, and with great speed, contaminated all four corners of the world. Toxic man-made chemicals are now an unavoidable global issue. They are found in places far removed from the factories that create them and the consumer societies that use them, often unknowingly. They are in the air we breathe, the water we drink, the food we eat, the very earth under our feet—and they are in us: in our fat, blood, liver, and brain—and even in our newborn babies.


Chemical Dependency





The chemical industry is vast. It employs over ten million people globally, and its products account for about 7% of the world’s GNP (the aggregate economic output of all nations combined). It is important to state that we do have a lot to thank this industry for. Many of the things we take for granted in modern life are due to the spectacular innovations of this sector, such as pharmaceuticals, pigments for dyes, monomers to make plastics, and precursors (chemical compounds that lead to other, usually more stable, products). However, since the industry took off in the 1940s and ’50s, the number of new chemical compounds that have been introduced has been staggering—well over 80,000 in the last fifty years alone. And new ones continue to be developed at that same break-neck pace. Yet, with minimal—if any—testing for their impact on health and the environment, thousands of these have found their way into homes, consumer products, and the larger environment.


More staggering is the number of these chemicals that are in the products that we use intimately in everyday life: the ones we slather over our skin, wrap our food in, paint on our fingernails, clean our kitchen stoves with, lay on our floors, and put straight into the mouths of our babies. Most extraordinary of all is that the vast majority of these chemicals have never been adequately tested for their safety for humans or the environment. Of the ones that have been tested, few have been subjected to sufficient rigor. For example, a chemical might have been tested for its effect on a healthy, fully grown male, but not for how it could affect the developing fetus.




“A growing body of research shows that pesticides and other contaminants are more prevalent in the foods we eat, in our bodies, and in the environment than we thought.”


—Consumer Reports (Feb. 2006)





According to a report in the Journal of the American Medical Association (JAMA), cancers not related to smoking have increased significantly in the U.S. over the past several decades. The report concludes that baby boomers have from 30% (women) to 100% (men) more of these cancers than people of their grandparents’ generation, and that the likely cause is “changes in carcinogenic hazards.”1 More recent data from the National Cancer Institute’s SEER program show that the incidence of new cancers has risen from 400 cases per 100,000 in 1975 to 482 per 100,000 in 2001. While we cannot blame these increases entirely on toxic chemicals, evidence is growing that they, along with other lifestyle factors, play a key role in rising cancer rates. We should be increasingly concerned about these risks and the fact that, as consumers, our exposure to these chemicals is largely involuntary.


Consenting Adults





Most of us do things from time to time that we know can have a negative impact on our health: drinking alcohol, eating saturated fats, or smoking cigarettes, for example. Sometimes we do these things in moderation; sometimes we do them to excessive and dangerous levels. But whatever your vice and however much you indulge it, it is at least a choice that you yourself have made with some awareness of the risks attached.


This book is concerned with toxic chemicals having either proven or strongly implicated effects on our health, but which we are often exposed to without any choice. They are chemicals that we don’t even know are there. There is a long list of everyday consumer products that we use frequently that contain an incredible number of synthetic chemicals, the effects of which on our health—short-, medium-, and long-term—are largely unknown. Current research has shown many synthetic chemicals to be toxic and implicated in a range of health issues, including behavioral problems, declining sperm counts, neurological impairment, birth defects, allergies, diabetes, and various cancers.


Furthermore, as well as being everywhere, many toxic chemicals also act promiscuously, leaching out of the product that originally contained them and contaminating the wider environment. They can enter the food chain and are capable of traveling such vast distances on global airstreams that probably not a single species of living thing or a solitary area of this earth remains uncontaminated by man-made chemicals. Think of the pristine vistas of the polar ice caps, visions of seeming purity; incredibly, these arctic regions are now polluted with some of the most toxic chemicals on the planet, as are the people and wildlife that live there.


So, why are we so blissfully, if dangerously, ignorant? Largely because for many decades, the chemical industry was allowed to put products on the market with little or no safety testing. Only when serious problems came to the public’s attention through a catastrophic event, a high-profile lawsuit, or a media exposé would action be taken to control or ban the chemical. The burden of proof of safety has not been on the industry producing the chemical—instead, it has fallen to the public to prove that damage has been done. So now we have tens of thousands of inadequately tested chemicals in products, and an ever-growing body of scientific evidence implicating a significant number of them in serious health effects.


Since the harmful consequences of many common toxic chemicals do not become apparent for years, sometimes decades, significant contamination has often already occurred and irreversible harm been done before any action is taken. For example, although a group of chemicals called PCBs is now banned, we will be living with their toxic legacy for hundreds of years. In the case of DDT, banned in this country in the seventies, all of us probably have it in our blood—even if we were born yesterday.


This is because the effects of some of the most threatening chemicals can be long-term, building up in our body fat over years and being transferred to our children in the uterine environment, via breast milk, and through the food chain. Others have more short-term influences; but if exposure happens at a critical time, for example to a pregnant woman, the effects on her unborn child can be profound. It is important to realize that there are many products that should really carry warnings: “Use this at your own risk! It contains chemicals that have not been properly tested for their short- or long-term effects on humans, wildlife, or the environment. The most recent scientific evidence gives us cause for concern.” So far, they don’t, so it really is up to us to find out for ourselves.


As long ago as 1962, the American biologist Rachel Carson wrote a groundbreaking book named Silent Spring (in reference to the season, not the water source). In it, she warned of the dire potential fallout of the previous quarter century’s contamination of life on earth by toxic man-made chemicals:




“For the first time in the history of the world, every human being is now subjected to contact with dangerous chemicals, from the moment of their conception until death”





Close to a half century later, her major concerns relating to pesticides and insecticides have proven accurate, and although many of these have now been strictly regulated or banned, they often still persist in the environment. Catastrophic levels of these older, potent chemicals were released recklessly into the environment in modern industrialized nations and given as aid to Africa. They are still poisoning the breast milk of all women, but particularly Inuit women living in the Arctic. This will be explained in the last chapter, which relates to the broader environmental consequences of chemicals. At this stage, it’s mentioned to highlight the incredible potency of some man-made chemicals.


Thankfully, due to improved science and the start of better regulation, contamination levels of the older chemicals cited by Rachel Carson are finally dropping. But we should remain mindful of the potential of other new compounds that have a similar chemical structure and thus might have similar effects. Perhaps even more urgently, we need to understand how they might act together in so-called “toxic cocktails.” Since Silent Spring was published, tens of thousands of new chemicals have been produced with little or no testing for their potential impact on our health or the environment. And since many of the newer chemicals are not as environmentally persistent or bioaccumulative, we might see serious health effects but not know which chemical is responsible, because it has already broken down and left the body.


Fortunately, the tide is now turning and there is a growing awareness of the serious issues relating to many synthetic chemicals. Environmental groups such as WWF, Friends of the Earth, and Greenpeace have worked very hard and had some success in getting these issues taken seriously at the top levels of government and regulatory agencies, despite intense resistance from certain sectors of the chemical industry. One major reason for the environmental groups’ success is that it is no longer possible to ignore the results of research and the irrefutable, observable effects of certain synthetic chemicals over time. The time for rigorous testing and tighter control is now, and most developed countries are placing the subject of toxic chemicals—significant environmental pollutants—high on the political agenda, not only nationally but internationally as well.


It is not the intention of this book to criticize the entire chemical industry. It is an industry that has immeasurably improved modern life. But, like all powerful industries, it needs to be adequately regulated. This has not yet happened. It is essential that the general public be aware of the inherent dangers of certain common chemicals and that we know where they are to be found. We do not pretend to have all the answers. Much more research needs to be done before definitive facts can be made widely available to the general public.


What we are saying is that, in the case of synthetic chemicals with suspected toxicity, where we really don’t know the full extent of their health effects, we should err on the side of caution. There are enough examples of serious impacts on our health in recent times to make this the only sensible approach. Understanding some straightforward facts about synthetic chemicals, about their widespread use in manufacturing and modern consumer products—and how the toxicity of some can affect our health and well-being—will help individuals make informed choices about what products they buy for use in their homes, cars, workplaces, and schools.


This book will help its readers to become more aware of the extent to which we are all exposed to dangerous chemicals, and it will offer practical alternatives to help minimize exposure, thereby improving health and longevity. Since it is no longer possible to totally avoid harmful chemicals, taking measures to reduce exposure is the only sensible option for individuals, governments, and industry alike. Furthermore, consumers’ knowledge and their collective purchasing power can help compel industry to provide us with non-toxic options that are cleaner, greener, and more healthful for all.














 


 



CHAPTER 1



What Are Toxic Chemicals
and How Are We Exposed?


 


This book will provide you with a framework to help you understand the hazardous role that everyday toxic chemicals play in contemporary life. We will describe in detail


 


• the most potentially harmful substances,


• where to find them,


• the main ways we are exposed to them, and


• why these chemicals are such a cause for concern, personally and environmentally.


 


We will show that, although toxic chemicals are an unavoidable fact of life, simply by knowing what and where they are, you can take action to significantly reduce your exposure. With this knowledge, you can improve the quality of your immediate environment and protect your health and that of your family.



What Are Toxic Chemicals?





WHAT IS TOXIC? In a general sense, an easier question to answer would be: What’s not toxic? Even water, if too much of it is consumed at once, can be harmful, potentially fatal. A toxic substance, however, is generally any substance that enters the environment in a quantity or concentration that may have an immediate or long-term harmful effect on the environment, or on human or animal health. A toxin, on the other hand, refers to a poisonous substance produced in nature by certain plants, animals, or bacteria that can harm or kill other living organisms—like snake venom, bee-sting poison, or botulin. We are not dealing with toxins here.


Toxic chemicals, for the purposes of this book, are synthetic (man-made) chemicals, primarily produced out of organic (i.e., carbon-based) chemistry. We are concerned here with chemicals released into the environment in sufficient concentrations to potentially harm humans, animals, or the environment. In some cases, those levels are almost too small to imagine, particularly when considering a chemical’s effects on the developing fetus. Naturally occurring toxic chemicals, such as lead and cadmium, can also present serious health risks, but we will only be covering man-made chemicals.


The Cocktail Effect


Determining the toxicity of a chemical can be very difficult. The concentration and length of exposure required to cause harmful effects can vary widely. In fact, it’s not possible to assess the toxicity of all possible variations of chemicals working together to create what’s called a cocktail effect. It may be the case that an individual chemical is shown to be “safe,” but exposure to it in combination with one or more other chemicals may produce toxic effects. The reality is that we are never exposed to one chemical at a time. In everyday life, we are exposed to a vast chemical cocktail. Additive effects of multiple chemicals are being seen in laboratory experiments, and it is likely that there will be similar effects in humans too. Hence we advocate a policy of caution and recommend minimizing exposure to all chemicals that have been shown to be toxic or potentially so. We believe this is the only sensible course of action for governments and industry as well (see Chapter 5).
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