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Time to Act: Preventing Harm to Our Children
Overview

Research in recent years has demonstrated that children and the developing fetus are
uniquely vulnerable to health damage from toxic chemicals. Children are not little adults.
Their organs and physiological processes are still developing. Toxic chemicals can disrupt
the development of organs and systems during childhood, causing long-term, irreversible
damage. Even exposure of parents to some substances can result in health problems for their
children. Unfortunately, our laws and policies still focus on limiting chemical risks to
healthy adults to so-called “acceptable” levels, rather than preventing harm to children. We
have a history of ignoring clear warnings of potential health damage, which results in
enormous costs to all of society.

The tragic history of lead poisoning of our children here in the Bay State demonstrates the
repercussions of failure to protect children from environmental exposures. The problem is
not limited to lead; children in Massachusetts are still excessively exposed to mercury, some
pesticides, and hazardous air pollutants. Rates of cancer, developmental disabilities, and
asthma and allergies in children, all of which have suspected environmental links, are on the
rise.

There is sufficient scientific evidence that toxic chemicals currently in use are harming the
health of our children. This evidence demands preventive action to protect our children’s
health and future, even though absolute, case-by-case, chemical-by-chemical proof of harm
has not been established. Protecting those most vulnerable in the population from toxic
chemicals is not only good public health policy, it will help ensure that all people are
protected.

A new approach to decision-making is needed — the development of an action plan to protect
children’s health and development. The action plan would contain clear, measurable goals
and targets for reducing and eliminating threats to children’s health from chemical
exposures. The plan would set in motion a process of identifying and instituting alternatives
that prevent harm while achieving societal needs. We need to process in a comprehensive,
organized way, but we need to begin now. Every day more children are harmed.

Rates of childhood illness with links to environmental exposures are on the rise

Scientific studies indicate that children’s health and development are at risk from toxins they
are currently exposed to in food, air, water, and commonly used products. Exposure in the
womb or in childhood has been associated with the following health problems: birth defects,
reproductive problems, cancer, developmental and neurological disorders, asthma,
respiratory distress, and immune suppression. Rising rates of childhood illness suggest that
pollutants or toxic products may be harming a large percentage of our children. These
trends cannot be explained by better detection alone. Three areas of particular concern
include: asthma and allergies, developmental disorders, and cancer:

Developmental disorders. It is estimated that nearly 17% of children in the United States
under age 18 suffer from one or more learning, developmental, or behavioral disabilities.
Attention-deficit hyperactivity disorder (ADHD) now affects approximately 3-6% (and
possibly as much as 17%) of all schoolchildren and learning disabilities may affect 5-10% of
children in public schools. The incidence of autism may be as high as 2 per 1000 children
and its prevalence is estimated to have doubled between 1966 and 1997.

Asthma and allergies. An estimated 4.8 million children — 1 in 15 — under the 18 years of



age have asthma, making it the most prevalent (and potentially life-threatening) chronic
disease among children. Asthma rates among children under 5 years of age increased by
160% between 1980 and 1994 and 74% among children 5 to 14 years of age. During this
period, the estimated annual number of doctor’s office visits for asthma more than doubled.

Childhood cancer. Each year in the United States, about 8000 new cases of cancer are
reported among children under 15 years of age. Cancer is the second most common cause of
death among children, after accidents. While childhood cancer mortality is down (due to
better treatment), the overall incidence of cancer in children rose about 10% during the
period 1974-1991, approximately 1% per year. According to more recent statistics
maintained by the National Cancer Institute, between 1975 and 1998, the overall age-
adjusted incidence of cancer in children under 14 increased by almost 21%. However,
specific cancers have experienced much greater increases in incidence during this period
(though these rates are often based on small numbers): Wilms’ Tumor (38.9%); bone and
joint cancers (65.9%); gliomas (a type of brain tumor) (38.7%); central nervous system
tumors (30%); soft tissue cancers (31.2%); and acute lymphocytic leukemia (25.4%).

Children are more vulnerable than adults to the impacts of toxic chemical exposures.

Children are generally more vulnerable to injury caused by toxicants in the environment than
adults, due to the combination of disproportionately heavy exposure plus biologic
vulnerability.

The developing fetus and children are growing and developing, which makes them
vulnerable. Small exposures can disrupt critical cellular processes, resulting in irreversible
lifelong effects.

Children often absorb toxic substances more readily than adults and because of their
immature metabolic systems, they are less able than adults to detoxify and excrete toxic
substances from their bodies.

Pound per pound, children drink more water, eat more food, and breathe more air than
adults. They also eat more of some kinds of food than adults, such as fruits, and do normal
childhood activities like put their hands in their mouths, or crawl around on the floor. All of
these factors put them at greater risk of harm from environmental exposures.

Children are exposed to toxic substances throughout life, increasing their risk of chronic
health effects that show up later in life.

Children are exposed to a wide range of toxic chemicals that are largely untested.

An estimated 75,000 chemicals are used in commerce today and released into the
environment, eventually reaching our bodies through the food we eat, the water we drink,
and the air we breathe. A recent report by the U.S. Centers for Disease Control identified 27
toxic metals, industrial chemicals, and pesticides in the urine of adults and children not
known to have any specific exposure to those substances. It is expected that many more
chemicals will be found as additional testing is completed.

Despite known exposures to these substances, the U.S. Environmental Protection Agency has
estimated that less than 10% of the industrial chemicals produced in the largest quantities
(over one million pounds per year) have a full complement of publicly available basic
toxicological screening data. More than 40% have no publicly available toxicity data. While
more data is generally available about the health effects of pesticides, information on
reproductive and developmental effects is often missing.

We know even less about the effects of low-level exposures to toxic chemicals during
development, or the impacts of exposure to many different chemicals together. Given the



large number of chemicals in use and the discovery of more and more ways in which
chemicals can disrupt a child’s normal functioning, it is unlikely that we will ever see full
data sets on toxicity for all hazardous substances.

We know so little about the effects of toxic chemicals on children’s health that leading
pediatrician and environmental health scientist Dr. Philip Landrigan has concluded, “by
default, we are conducting a massive toxicological experiment and our children are the

experimental subjects.”

Costly Lessons from Early Warnings: Lead and Mercury

The tragic histories of lead and mercury demonstrate the potential impact of not taking action
to protect children’s health.

The toxicity of lead has been known for thousands of years. The dangers of lead poisoning

to workers and children were recognized in the 19th century and by the first third of the 20th
century there was a broad consensus on the impacts of lead on both child and adult health.

In 1904, an Australian scientist reported a link between lead-based paint and childhood lead
poisoning and urged “the use of lead paint within the reach of children should be prohibited
by law.” But despite public health and medical concern over the effects of lead on children,
industries went ahead and widely incorporated lead into paint and gasoline, working actively
to prevent government regulation and demanding that public health authorities prove the
dangers to health. In fact, the lead paint industry purposely geared advertisements to
children.

Lead is now recognized to be a developmental toxicant, resulting in decreased 1Q; learning
disabilities; and behavioral changes (decreased attention span, hyperactivity and aggressive
behavior). Between 1976 and 1980 the average blood level in children in the United States
was 16.5 micrograms per deciliter — meaning that the average child had a blood lead level
higher than the level we know to affect behavior and cognition (10 micrograms/deciliter).
Despite the removal of lead from gasoline and the subsequent 80% drop in blood lead levels
in U.S. children (to 3.6 micrograms/deciliter), more than one million children in this country
still have blood lead levels above the level known to result in adverse developmental impacts,
with poor and minority children having the worst exposures (approximately 36% of African
American inner city children have elevated blood lead levels. Recent evidence shows that
even blood lead levels below the 10 micrograms/deciliter threshold can affect learning
ability, which means that, millions of additional children are at risk of impairment from lead
exposure.

As scientists learn more about the effects of lead on children, the “safe” level continues to
drop, indicating that there is probably no “safe” level of lead exposure for children. The
costs of childhood lead poisoning on the economy have been enormous: damage to the lives
of millions of children, health and educational services, clean-up, and lost intelligence and
productivity. It has been estimated that a 1 microgram/deciliter reduction of blood lead
levels is worth at least $6.94 billion dollars for each year of children born, most of that from

avoiding future earnings losses.

Mercury is another example of a pollutant where early warnings of potential harm were not
heeded. Mercury exposures occur from coal-fired power plants, incinerators, industrial plant
emissions, from discarded thermometers, electric switches, and fluorescent lightbulbs, and
previously used pesticides. The neurological toxicity of mercury has been known for
centuries (e.g., mad-hatter’s disease), and its effects on children have been known since the

mid 1940s. Its devastating effects on the human brain were discovered in the 1950s and



1970s after large scale-poisonings in Japan and Iraq. More recent studies have identified
effects in children at even lower levels of exposure.

Large fetal exposures to methylmercury (one type commonly found in the environment)
cause mental retardation while smaller fetal exposures, such as those resulting from regular
maternal fish consumption, may cause lasting impairment of language, attention, and

memory. Because of the build-up of methylmercury in fish, the Environmental Protection
Agency estimates that 1.16 million women of childbearing age eat sufficient amounts of
mercury contaminated fish to pose a risk of harm to their future children. Recent Centers for
Disease Control data indicate that approximately 10% of women of childbearing age have
levels of mercury in their bodies (as measured in urine) within one-tenth of the level

estimated to result in abnormal scores on cognitive function tests in offspring. As is the case
with lead, the estimated “safe” exposure to mercury continues to drop as evidence of its low-
level effects on children increases.

The stories of lead and mercury show us how we can avoid making similar mistakes again.

Evidence pointing to harm accumulates for long periods of time before preventive actions
are taken;

As evidence accumulates, scientists learn that lower and lower exposures can lead to adverse
effects in children;

Environmental exposures have tremendous costs, both financial and in quality of life;
Corporate interference can result in continuing use of a known toxic product.

Case studies: Common exposures that can result in harm to children

The case studies described below provide three examples of environmental exposures that are
potentially damaging to the health of children and the types of evidence available that build a
compelling case for action. These chemicals are:

phthalates (widely used in vinyl plastic and other products);

solvents (used in many occupations and for household use)

dioxins (a by-product of industrial chlorine use) and PCBs (formerly used in electric
transformers)

These cases demonstrate that: (1) exposure to adults (without any obvious signs of toxicity)
can result in life-long adverse impacts in their children; (2) low level exposures during
critical periods of development can result in irreversible long term effects; chemical
exposures that might harm children are widespread — from products, factory emissions, and
waste disposal; (3) scientifically demonstrating cause-effect relationships between chemical
exposures and health effects in children is difficult and most often occurs only after harm has
occurred; and (4) early scientific evidence of effects in animals and humans should be taken
as an indicator of potential effects in children.

Phthalates: Used in Plastics and Cosmetics
What are phthalates?

Phthalates (pronounced thay-lates) are a group of about 25 chemicals used in many
consumer products. About 80% of the total volume of phthalates is used for one purpose: to



soften polyvinyl chloride (PVC or vinyl) plastics. Soft, flexible PVC plastic is used in many
everyday products, including medical devices, flooring, wall coverings, furniture, baggage,
footwear, clothing, toys, auto interiors, shower curtains, food wrap, cabling, garden hose;
and pool liners. Non-PVC uses of phthalates include: other plastics, adhesives, dielectric
fluids in electrical capacitors, insecticides for orchards, inert components in pesticide
formulations, and wood finishes. For example, dibutyl phthalate is widely used in
cosmetics and beauty products (e.g., nail polish and perfumes) as a skin moisturizer and skin
penetration enhancer.

How do phthalates get into our children’s bodies?

Unfortunately, the phthalates used in consumer products are also ending up inside our bodies
and our children's bodies. For example, if a child chews on a soft PVC toy containing
phthalates, the chemicals can leach out of the plastic into the child's mouth. Phthalates in
intravenous tubing or bags (IVs) used in hospitals can leach into IV fluids, so a baby put on
an IV can receive a large dose of phthalates in his or her first few days of life. When
phthalates are used in cosmetics, we can absorb them through our skin. And children can
breathe in phthalates from household products such as vinyl flooring and wall coverings.

Finally, phthalates can pass from mother into the womb.

The U.S. Centers for Disease Control (CDC) recently published data that found phthalate
breakdown products widely present in human urine at various levels. The authors noted that
“these data provide evidence that phthalate exposure is both higher and more common than
previously expected.” For example, CDC found high levels of dibutyl phthalate, which can
cause reproductive problems, in the urine of women of child-bearing age.

How can phthalates affect our health?

Many studies on laboratory animals have shown that phthalates can cause a wide variety of
health problems and disrupt normal sexual development. Some studies on humans suggest
the potential for effects as well. Fetuses, babies, and children may be especially vulnerable to
some of the health effects of phthalate exposures.

Phthalate exposures have been linked to problems in the liver, reproductive tract, kidneys,
lungs, and heart. Phthalate exposures have also been linked to birth defects and

miscarriages.”’”’
Some phthalates may act as endocrine (hormone) disrupters, imitating or blocking the human

body's natural sex hormones.

A recent study looked at baby girls in Puerto Rico who began developing breasts
prematurely between the age of six months and two years. These children had elevated levels
of phthalates in their blood, suggesting that phthalates could play a role in causing this
condition.

Since the 1940s, scientists have known that exposure to high levels of phthalates can damage
the testicles of laboratory animals. Recent studies suggest that low exposures can cause
permanent damage to the testicles of immature animals. These effects occur at doses some
babies and children may experience. A U.S. government panel has expressed “serious
concern” about exposing newborns requiring intensive medical treatment and “concern”
about exposing babies and young children to the most widely used phthalate — diethyl-hexyl
phthalate (DEHP).

Phthalates can also harm the lungs. Laboratory experiments have linked some phthalates to
breathing problems, bleeding and irritation of the trachea (windpipe), and fluid in the lungs,
which can be fatal. Researchers think a breakdown product of DEHP may harm the lungs by



affecting specific chemical messengers in the lungs, thus increasing inflammation in the
airways (Oie, et al., 1997).

One study found serious breathing problems in three premature babies exposed to DEHP
through their IV tubing. Symptoms in two of the infants subsided after PVC tubing
containing DEHP was substituted with DEHP-free tubing. Another study found a link
between risk of bronchial obstruction in the first two years of life and the presence of PVC
flooring plasticized with DEHP. The more plasticizer-containing material in the house, the
greater the risk of bronchial obstruction.

Phthalates may interact with other common chemicals, increasing their ability to disrupt
pregnancy.

Is it time to take action?

Phthalates are used at high volumes, resulting in human exposure, and we know they cause
health problems in laboratory animals. Nonetheless, well-designed scientific studies about
health effects of human exposure to phthalates are generally not available.

Health effects of phthalates can be hard to study in children because the effects may be subtle
(e.g. lowered sperm production), and because most children are exposed to the chemicals, so
it is hard to find an unexposed group to use for comparisons. But lack of evidence of adverse
effects in humans should not be confused with evidence of safety. We have more than
enough information to cause concern about the adverse impacts of some phthalate exposures.
And in many cases, good alternatives to these potentially harmful chemicals are available.

Solvents
What are solvents?

Organic solvents are chemicals characterized by their ability to dissolve other substances.
They are widely used in industrial products, and are a common occupational exposure.
Alcohol, toluene, trichloroethylene, perchloroethylene, styrene, benzene, ethylene glycol
ethers, and xylene are all solvents. Occupations involving solvent exposure include dry
cleaning, auto repair, electronics, painting, printing, furniture repair, and many more.
Solvents may be used in the household for painting, furniture stripping, and various hobbies.

How do solvents get into our children's bodies?

Children may be exposed to organic solvents directly at home, or indirectly through their
parents' exposure at work.

If a pregnant women works with solvents, her fetus can be affected. If a nursing mother is
exposed to solvents, she can pass these chemicals on to her child through breast milk.

If a parent works with solvents, his or her children may be exposed after work. For example,
a father working with solvents can absorb those solvents, so that his breath contains high
solvent levels even 16 hours after exposure. When he reads his child a bedtime story, he may
be exposing the child to solvents carried on his breath. Solvents can damage sperm cells, so a
father’s exposure years before the birth of his child could create health problems for that
child.

What are the health effects of exposure to solvents?
Cancers:

Exposure to solvents may cause cancer in children. Household solvent exposure, both before



birth and during childhood has been associated with elevated rates of childhood acute
lymphoblastic leukemia. Exposure of either parent to solvents at work has been associated

with increased incidence childhood cancers. > Fathers' exposure to solvents at work may
increase the risk of central nervous system cancers,” > particularly brain cancer. Fathers'
exposure is also associated with childhood leukemia.’ > Exposure to paint is implicated in

childhood leukemia and brain cancer. ’
Other health problems:

Exposure to solvents during pregnancy increases the likelihood that a woman will have a

miscarriage.’

A woman's exposure to solvents may also increase the likelihood of birth defects, such as oral
clefts, digestive system defects, and defects of the nervous system, such as anencephaly
(when a baby is born missing a large part of its brain).

Mothers exposed to solvents are also at increased risk for preeclampsia, a dangerous disorder
of pregnancy that can be fatal.

Fathers' exposure to solvents is associated with abnormal sperm, increased time to
pregnancy, decreased ability of the embryo to implant, and increased likelihood of
miscarriage.

Is it time to take action?

Solvents are widely used at home and in many occupations. We know they cause health
problems in children, both when children are directly exposed, and when they suffer the
indirect effects of parents' exposures. The more we learn about solvents, the clearer it is that
we are failing to protect our children's health.

The childhood leukemia cluster in Woburn, Massachusetts, was associated with exposure to
well water contaminated with solvents. This tragedy illustrates the importance of protecting
children in our communities from the dangers of solvents, on the job, in the house, and
contaminating our environment.

Dioxins and Polychlorinated Biphenyls (PCBs)
What are dioxins?

The dioxins are a category of chemicals that are not intentionally produced, yet we are
exposed to them from industrial processes and consumer products. They are a by-product of
industrial chlorine production, use, and disposal. When products or wastes containing
chlorine (or in some cases inorganic chloride) are produced or burned, especially during
incineration, dioxins are released into the environment. There are various dioxins of a range
of toxicity, though they are usually compared to the most dangerous one (2,3,78-
tetrachlorodibenzo-p-dioxin or TCDD). PCBs, or polychlorinated biphenyls, a similar
chemical (many of which are called “dioxin-like”) were once used heavily in industry,
particularly in electrical power transformers. They have not been produced in the United
States since 1979, however, they are still in use. Over 4 billion 1bs. of PCBs were produced
in the United States since the early 1930s, and are probably still in the environment. Both
PCBs and dioxins are considered persistent pollutants, since they are hard to break down, and
collect in fat tissues of animals. They are dispersed around the world, even in Arctic
populations.



How do dioxins get into our children’s bodies?

Children are exposed to PCBs and dioxins from their mother’s bodies, in the womb, and then
through breast milk and food (particularly fatty ones). A woman accumulates these
pollutants in her body just by going about her daily life, eating, drinking, and breathing.
When she becomes pregnant, she exposes her child to the pollutants in the womb. Nursing
infants are exposed to higher amounts of dioxin than most adults (receiving a substantial
portion of their total lifetime exposure during the first few months of life), at a time of
increased vulnerability. When the child is weaned, it is most exposed to dioxins and PCBs

through eating dairy foods, processed foods, and meat.
What are the health effects of exposure to dioxins?

Dioxins are one of the most toxic substances known to science. A National Academy of
Sciences panel examining the health effects of exposure to dioxin (a contaminant in the
herbicide Agent Orange used widely as a defoliant during the Vietnam war) among Vietnam
veterans found that “TCDD [the most toxic dioxin] has been shown to have a wide range of
effects in laboratory animals on growth regulation, hormone systems, and other factors
associated with the regulation of activities in normal cells.” Single, very small doses of dioxin
administered to animals on a critical day during pregnancy can cause adverse reproductive
effects in offspring.

Developmental disorders

Dioxin is a potent developmental toxin that has been linked through animal and limited
human studies to a wide range of adverse effects in offspring of exposed adults. Some of the
physical deficits caused by dioxin may not be detectable at birth.

Dioxins can cause significant intellectual impairment in offspring of mothers exposed at high
levels. Even exposure to the amounts of PCBs and dioxins we normally experience is

associated with developmental problems. Animal studies indicate that dioxin causes learning
disabilities in animals exposed before birth. Exposure in the womb to PCBs may cause
lowered intellectual function and short-term memory problems in school-age children.

While these neurological effects seen in children at "background" levels of exposure are
rather subtle on the individual-level, they are much more worrisome on the population level.

Studies on infants exposed before birth to PCBs and dioxins found an association with
reduced psychomotor development. How these effects happen is not clear, but it maybe has
to do with the thyroid system. Prenatal and breast milk exposure to dioxin and PCB is
associated with changes in the thyroid system in infants, which can disrupt the hormonal
balance, affecting development of the brain.

Animal studies indicate that dioxin can cause a variety of birth defects in the offspring of
exposed adults. Some evidence indicates these effects may occur in the offspring of human
adults. For example, the National Academy of Science panel found limited/suggestive
evidence between exposure to dioxin and spina bifida in offspring. The Department of
Veteran’s Affairs has found evidence to link exposure to dioxin among women and birth
defects in offspring (sufficient to offer compensation to veterans for these effects).

Cancer:
Dioxin causes cancer in various laboratory animal species and a variety of sites. Dioxin likely

causes its carcinogenic effects through a cellular receptor known to exist in humans. It is
considered a known human carcinogen by the International Agency for Research on Cancer.



Based on human epidemiologic studies in workers, veterans, and communities where
chemical accidents have taken place, a National Academy of Sciences panel found sufficient
evidence of an association between dioxin and three types of cancer: Non-Hodgkin’s
lymphoma, Soft-tissue sarcoma, and Hodgkin’s disease. The panel found limited but
suggestive evidence of a link between exposure to dioxin and respiratory cancers, prostate
cancer, and multiple myeloma.

Other effects:

Exposure to dioxin may alter the ratio of female and male births. After a chemical plant
accident in Seveso, Italy, researchers found that for children born among the most highly
dioxin exposed adults after the accident, twice as many females as would be expected were
born and overall fertility was markedly reduced. No boys were born to parents with the
highest levels of dioxin in their blood for seven years after the accident.

Dioxin is toxic to the immune system in animals. Mothers with higher levels in their bodies
are more likely to give birth to children with immune system changes that could lead to
allergies.

Babies exposed to dioxins and PCBs may be more likely to get infectious diseases in
childhood.

Exposure before and shortly after birth to dioxins may be associated with low birth weight
and delayed growth..

Is it time to take action?

There is adequate evidence that dioxin causes a wide range of adverse effects in laboratory
animals at very low levels of exposure (amounts so small they are difficult to imagine) and
evidence is growing as to its effects on humans. Even greater human evidence exists on the
effects of a similar compound, PCBs, on children. Since dioxin is simply a by-product of
chemical production and disposal, it provides absolutely no economic benefit — yet its
potential costs on our health and that of our children is enormous. We must begin to address
the root sources of dioxin contamination and find alternatives to the products and production
processes that create it.

Conclusion

Lead and mercury are two well know cases where great harm was caused by lack of
preventive, precautionary action. Phthalates, solvents, and dioxins are less known examples
of broad classes of chemicals for which sufficient evidence exists to warrant action to prevent
harm to children. Many more examples exist, other heavy metals, radionucleotides,
pesticides, particulates, smog, and others. We are not protecting future generations, or even
our own health, by our current methods of regulation for environmental pollution and
product content. It is time for a comprehensive plan.

Our children are becoming sick, and their development is being impaired, because of our
failure to protect them from toxic chemicals in common use. If we want to have healthy
children who can play and learn normally, we need to prevent harm to their health when
there is credible scientific evidence that harm can occur. Science can give us important early
warnings of potential harm.



We need to use foresight and innovation and seek out the safest technologies and materials to
meet our needs. We can, as a society, help all parents provide a safer world for children. We
need to come together in Massachusetts and make an action plan to protect child health and
development. We need to make Massachusetts a safe place for children.

REFERENCES CITED

Schettler T, Stein J, Reich F, and Valenti M. In Harm’s Way: Toxic Threats to Child
Development 2000. Boston: Greater Boston Physicians for Social Responsibility.

United States Environmental Protection Agency. America’s Children and the Environment:
A View of Available Measures 2000. Washington DC, EPA 240-R-00-006.

United States Environmental Protection Agency. Asthma and upper respiratory illness
2000. Office of Children’s Health Protection, USEPA. Available at www.epa.gov/
children/asthma.htm.

Mannino D, Homa D, Pertowski C, et al. Surveillance for Asthma — United States,
1960-1995. MMWR Surveillance Summaries 1998; 4(SS-1): 1-28.

Zahm S, Devesa, S. Childhood Cancer: Overview of Incidence Trends and Environmental
Carcinogens. Environmental Health Perspectives 1995; 103(Suppl 6): 177-184).

Carroquino M, Galson S, Licht J, et al. The U.S. EPA Conference on Preventable Causes
of Cancer in Children: A Research Agenda. Environmental Health Perspectives 1998;
106(Suppl 3): 867-873.

Gurney J, Davis S, Severson R, et al. Trends in cancer incidence among children in the
U.S. Cancer 1996; 78: 532-541.

United States Environmental Protection Agency. America’s Children and the Environment:
A View of Available Measures 2000. Washington DC, EPA 240-R-00-006.

United States Environmental Protection Agency. Childhood cancer 2000. Office of
Children’s Health Protection, USEPA. Available at www.epa.gov/children/cancer.htm.
National Cancer Institute. SEER Cancer Statistics Review, 1973-1998. Available at
HYPERLINK "http://www-seeer.ims.nci.nih/gov/Publications/CSR1973 1998" http://
www.seer.ims.nci.nih/gov/Publications/CSR1973 1998
National Research Council. Pesticides in the Diets of Infants and Children 1993.
Washington, DC: National Academy Press.

Wargo J. Our Children’s Toxic Legacy: How Science and Law Fail to Protect Us from
Pesticides 1998. New Haven, CT: Yale University Press.

Landrigan P. Risk assessment for children and other sensitive populations. In: Bailar J and
Bailer J (eds) Uncertainty in the risk assessment of environmental and occupational
hazards. Ann NY Acad Sci 1999; 895.

Schettler T, Solomon G, Valenti M, Huddle A. Generations at Risk: Reproductive Health
and the Environment 1999. Cambridge, MA: MIT Press.

National Center for Environmental Health, U.S. Centers for Disease Control. National
Report on Human Exposure to Environmental Chemicals 2001. Atlanta. March. Available
at www.cdc.gov/nceh.

USEPA, 1997




Wargo J. Our Children’s Toxic Legacy: How Science and Law Fail to Protect Us from
Pesticides 1998. New Haven, CT: Yale University Press.

Landrigan P. Risk assessment for children and other sensitive populations. In: Bailar J and
Bailer J (eds) Uncertainty in the risk assessment of environmental and occupational
hazards. Ann NY Acad Sci 1999; 895.

Markowitz G, Rosner D. Cater to the children: the role of the lead industry in a public
health tragedy. Am J Public Health 2000; 90: 36-46.

Markowitz G, Rosner D. Cater to the children: the role of the lead industry in a public
health tragedy. Am J Public Health 2000; 90: 36-46.

Rosner D, Markowitz G. A Gift of God? The Public Health Controvery over Leaded
Gasoine During the 1920s. Am J Public Health 1985; 75: 344-352.

United States Environmental Protection Agency. America’s Children and the Environment:
A View of Available Measures 2000. Washington DC, EPA 240-R-00-006.

Schettler T, Stein J, Reich F, and Valenti M. In Harm’s Way: Toxic Threats to Child
Development 2000. Boston: Greater Boston Physicians for Social Responsibility.

United States Environmental Protection Agency. America’s Children and the Environment:
A View of Available Measures 2000. Washington DC, EPA 240-R-00-006.

Schettler T, Stein J, Reich F, and Valenti M. In Harm’s Way: Toxic Threats to Child
Development 2000. Boston: Greater Boston Physicians for Social Responsibility.

United States Centers for Disease Control. Revised Final 1999 Performance Plan and FY
2000 Performance Plan 1999. Atlanta. January 15. Available at 222.cdc.gov/od/perfplan/

Schettler T, Stein J, Reich F, and Valenti M. In Harm’s Way: Toxic Threats to Child
Development 2000. Boston: Greater Boston Physicians for Social Responsibility.

Salkever D. Updated Estimates of Earnings Benefits from Reduced Exposure of Children
to Environmental Lead. Environmental Research 1995; 70: 1-6.

Schwartz J. Societal benefits of reducing lead exposure. Environmental Research 1994; 66:
105-124.

Weiss B. Vulnerability of children and the developing brain to neurotoxic hazards.
Environ Health Perspect 2000;108 (Suppl 3): 375-81.

Schettler T, Stein J, Reich F, and Valenti M. In Harm’s Way: Toxic Threats to Child
Development 2000. Boston: Greater Boston Physicians for Social Responsibility.

Schettler T, Stein J, Reich F, and Valenti M. In Harm’s Way: Toxic Threats to Child
Development 2000. Boston: Greater Boston Physicians for Social Responsibility.
National Center for Environmental Health, U.S. Centers for Disease Control. National
Report on Human Exposure to Environmental Chemicals 2001. Atlanta. March. Available
at www.cdc.gov/nceh.

Stanford Research Associates (SR) International. Plasticizers. Chemical Exonomics
Handbook 1996. Palo Alto, CA.

Blount B, Silva M, Caudill S, et al. Levels of Seven Urinary Phthalate Metabolites in a
Human Reference Population. Environmental Health Perspectives 2000; 108: 979-982.

Wams T. Diethylhexylphthalate as an environmental contaminant — a review. Sci Total
Environ 1987; 66: 1-16.

Stanford Research Associates (SR) International. Plasticizers. Chemical Exonomics



Handbook 1996. Palo Alto, CA.

Houlihan J, Wiles R. Beauty Secrets: Does a Common Chemical in Nail Polish Pose
Risks to Human Health? 2000. Washington, DC: Environmental Working Group.

HYPERLINK "http://www.ncbi.nlm.nih.gov:80/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&list uids=11148020&dopt=Abstract" Tickner J, Schettler T,
Guidotti T, McCally M, Rossi M. Health risks posed by use of Di-2-ethylhexyl phthalate
(DEHP) in PVC medical devices: a critical review. Am J Ind Med. 2001; 39(1):100-11.

Blount B, Silva M, Caudill S, et al. Levels of Seven Urinary Phthalate Metabolites in a
Human Reference Population. Environmental Health Perspectives 2000; 108: 979-982.

Foster P. Assessing the effects of chemicals on male reproduction: lessons learned from
Di-n-Butyl Phthalate. CIIT Activities 1997; 17(9).

HYPERLINK "http://www.ncbi.nlm.nih.gov:80/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&list uids=11148020&dopt=Abstract" Tickner J, Schettler T,
Guidotti T, McCally M, Rossi M. Health risks posed by use of Di-2-ethylhexyl phthalate
(DEHP) in PVC medical devices: a critical review. Am J Ind Med. 2001; 39(1):100-11.

HYPERLINK "http://www.ncbi.nlm.nih.gov:80/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&list uids=11148020&dopt=Abstract" Tickner J, Schettler T,
Guidotti T, McCally M, Rossi M. Health risks posed by use of Di-2-ethylhexyl phthalate
(DEHP) in PVC medical devices: a critical review. Am J Ind Med. 2001; 39(1):100-11.

Lundburg G, Nilsson C. Phthalic Acid Esters Used and Plastic Additives 1994.
Stockholm: Swedish National Chemical Inspectorate, Report No 12/94.

Foster P. Assessing the effects of chemicals on male reproduction: lessons learned from
Di-n-Butyl Phthalate. CIIT Activities 1997; 17(9).

Ema M, Itami T, Kawasaki H. Embryolethality and teratogenicity of butyl benzyl phthalate
in rats. J Appl Toxicol 1992; 12(3)” 179-183.

EU Scientific Committee on Toxicity, Ecotoxicity, and the Environment (CSTEE).
Phthalate Migration from Soft PVC Toys and Childcare Articles. Opinion Expressed at the
CSTEE third plenary meeting 1998. Brussels. 24 April.

Jobling S, Reynolds T, White R, et al. A variety of environmentally persistent chemicals,
including some phthalate plasticizers, are weakly estrogenic. Environmental Health
Perspectives 1995; 103(6): 582-587.

Gray E, Wolf C, Lambright C, et al. Adminstration of potentially antiandrogenic pesticides
(procymidone, linuron, iprodione, chlozolinate, p,p’-DDE, and ketoconazole) and toxic
substances (dibutyl- and diethylhexyl phthalate, PCB 169, and ethane dimethane
suphonate) during sexual differentiation produces diverse profiles of reproductive
malformations in the rat. Toxicol Ind Health 1999; 14: 94-118.

Colon I, Caro D, Bourdony C, et al. Identification of Phthalate Esters in the Serum of Young
Puerto Rican Girls with Premature Breast Development. Environmental Health Perspectives 2000;
108(9): 895-900.

HYPERLINK "http://www.ncbi.nlm.nih.gov:80/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&list uids=11148020&dopt=Abstract" Tickner J, Schettler T,
Guidotti T, McCally M, Rossi M. Health risks posed by use of Di-2-ethylhexyl phthalate
(DEHP) in PVC medical devices: a critical review. Am J Ind Med. 2001; 39(1):100-11.



Center for the Evaluation of Risks to Human Reproduction (CERHR), National
Toxicology Program. Final Phthalate Ester Panel Reports 2000. Available at http://
cerhr.niehs.nih.gov.

Roth B, Herkenrath P, Lehmann H, et al. DEHP as plasticizer in PVC respiratory tubing
systems: indications of hazardous effects on pulmonary function in mechanically ventilated,
preterm infants. Eur J Pediatr 1988; 147: 41-46.

Jakkola, J, et al. Interior surface materials in the home and the development of bronchial
obstruction in young children in Oslo, Norway. Am. J. Public Health 1999; 89: 188-192.
Narotsky M, Weller, E, Chinchilli V, et al. Nonadditive developmental toxicity in mixtures
of trichologethylene, di(2-ethylhexyl) phthalate, and heptachlor in a 5X5X5 design. Fund
Appl Toxicol 1995; 27: 203-216.

Brugnone F, Perbellini L, Faccini GB, Danzi B, Maranelli G, Romeo L, Gobbi M, Zedde
A. Benzene in the blood and breath of normal people and occupationally exposed workers.
Am J Ind Med 1989; 16:385-399.

Freedman DM, Stewart P, Kleinerman RA, Wacholder S, Hatch EE, Tarone RE, Robison
LL, Linet MS. Household solvent exposures and childhood acute lymphoblastic leukemia.
Am J Public Health 2001; 91: 564-567.

O'Leary LM, Hicks AM, et. al. Parental occupational exposure and risk of childhood
cancer: a review. Am J Ind Med 1991; 20:17-35.

Frangos SA, Peters JM. Chlorinated hydrocarbon solvents: substituting our way toward
human carcinogenicity. Am J Ind Med 1993; 24: 355-364.

Johnson CC, Annegers JF, Frankowski RF, Sptiz MR, Buffler PA. Childhood nervous
system tumors- an evaluatin of the association with paternal occupational exposure to
hydrocarbons. Am J Epidemiol 1987; 126(4): 605-613.

Feychting M, Plato N, Nise G, Ahlbom A. Paternal occupational exposures and childhood
cancer. Environmental Health Perspectives 2001; 109(2): 193-196.

Heineman EF, Cocco P, Gomez MR, Dosemeci, Stewart PA, Hayes RB, Zahn SH,
Thomas TL, Blair A. Occupational exposure to chlorinated aliphatic hydrocarbons and risk
of astrocytic brian cancer. Am J In Med 1994; 26: 155-169.

Peters JM, Preston-Martin S, Yu MC. Brain tumors in children and occupational exposure
of parents. Science 1981; 213(16): 235-236.

Lowengart RA, Peters JM, Cicioni C, Buckley J, Bernstein L, Preston-Martin S,
Rappaport E. INCI 1987; 79(1):39-46.

Colt JS, Blair A. Parental occupational exposure and risk of childhood cancer.
Environmental Health Perspectives 1998; 106 (Suppl 3): 909-925.

Smulevich VB, Solianova LG, Belyakova SV. Parental occupation and other factors and
cancer risk in children: IT Occupational factors. Int J Cancer 1999; 83: 718-722.

Buckley JD, Robison LL, Swotinsky R. Garabrant DH, LeBeau M, Manchester P, Nesbit
M, Odom L, Peters JM, Woods WG, Hammond GD. Occupational exposures of parents
of children with acute nonlymphocytic leukemia: a report from the children’s cancer study
group. Cancer Research 1989; 49:4030-4037.

Savitz DA, Chen J. Parental occupation and childhood cancer: a review of epidemiologic
studies. Environmental Health Perspectives 1990; 88:325-337.



Lindbohm ML, Taskinen H, Sallmen M, Hemminki K. Spontaneous abortions among
women exposed to organic solvents. Am J Ind Med 1990; 17: 449-463.

Sallmen M, Lindbohm ML, Kyyronen P, Nykyri E, Anttila A, Taskinen H, Hemminki K.
Reduced fertility among women exposed to organic solvents. Am J Ind Med 1995; 27:
699-713.

Cordier S, Ha M, Ayme S, Goukard J. Maternal occupational exposure and congenital
malformations. J Scand Work Environ Health 1992; 18: 11-17.

Holmberg PC. Central-nervous-system defects in children born to mothers exposed to
organic solvents during pregnancy. Lancet 1979; 2:177-179.

Eskenazi B, Bracken MB, Holford TR, Grady J. Exposure to organic solvents and
hypertensive disorders of pregnancy. Am J Ind Med 1988; 14:177-188.

Tielemans E, Burdorf A, te Velde ER, Weber RFA, van Kooij RJ, Veulemans H,
Heederik DJJ. Occupationally related exposures and reduced semen quality: a case-control
study. Fertility and Sterility 1999; 71(4):690-696.

Sallmen M, Lindbohm A, Anttila A, Kyyronene P, Taskinen H, Nykyri E, Hemminki K.
Time to pregnancy among the wives of men exposed to organic solvents. Occupational and
Environmental Medicine 1998; 55(1): 24-30.

Tielemans E, van Kooij R, Looman C, Burdorf A, te Velde ER, Heederik DJJ. Paternal
occupational exposures and embryo implantation rates after IVF. Fertility and Sterility
2000; 74(4):690-695.

Taskinen H, Anttila A, Lindbohm M, Sallmen M, Hemminki K. Spontaneous abortion and
congenital malformations among the wives of men occupationally exposed to organic
solvents. Scand J] Work Environ Health 1989; 15: 345-352.

Schettler T, Solomon G, Valenti M, Huddle A. Generations at Risk: Reproductive Health
and the Environment 1999. Cambridge, MA: MIT Press.

Hooper SW, Pettigrew CA, Sayler GS. Ecological fate, effects and prospects for the
elimination of environmental polychlorinated biphenyls. Environment. Toxicol. Chem.
1990; 9:655-667.

Colborn T, Dumanoski D, Myers JP. Our Stolen Future: Are We Threatening Our
Fertility, Intelligence, and Survival? 1996 New York: Dutton.

Schettler T, Solomon G, Valenti M, Huddle A. Generations at Risk: Reproductive Health
and the Environment 1999. Cambridge, MA: MIT Press.

Schettler T, Stein J, Reich F, and Valenti M. In Harm’s Way: Toxic Threats to Child
Development 2000. Boston: Greater Boston Physicians for Social Responsibility.
Patandin S, Dagnelie PC, Mulder PGH, Op de Coul E, van der Veen JE, Weisglas-
Kuperus N, Sauer PJJ. Dietary exposure to PCBs and dioxins from infancy until
adulthood: a comparison betweenbreast-feeding, toddler and long-term exposure.
Environmental Health Perspectives 1999; 107(1):45-51.

Institute of Medicine. Veterans and Agent Orange: Health Effects of Herbicides Used in
Vietnam 1993. Washington, DC: National Academy Press.

Schettler T, Solomon G, Valenti M, Huddle A. Generations at Risk: Reproductive Health
and the Environment 1999. Cambridge, MA: MIT Press.

Birnbaum L. Developmental Effects of Dioxins. Environmental Health Perspectives 1995;



103( Suppl 7): 89-94

Schettler T, Stein J, Reich F, and Valenti M. In Harm’s Way: Toxic Threats to Child
Development 2000. Boston: Greater Boston Physicians for Social Responsibility.\

Schettler T, Stein J, Reich F, and Valenti M. In Harm’s Way: Toxic Threats to Child
Development 2000. Boston: Greater Boston Physicians for Social Responsibility.

Jacobson JL, Jacobson SW. Intellectual impairment in children exposed to polychlorinated
biphenyls in utero. New England Journal of Medicine 1996; 335(11):783-789.

Jacobson JL, Jacobson SW, Humphrey HEB. Effects of in utero exposure to
polychlorinated biphenyls and related contaminants on cognitive fuctioning in young
children. Journal of Pediatrics 1990; 116(1):38-45.

Koopman-Esseboom C, Weisglas-Kuperus N, de Ridder MAJ, van der Paauw CG,
Tuinstra LGMT, Sauer PJJ. Effects of polychlorinated biphenyl/dioxin exposure and
feeding type on infants’ mental and psychomotor development. Pediatrics 1996; 97(5):
700-6.

Vreugdenhil H, Weisglas-Kuperus N. Effect of environmental exposure to PCBs and
dioxins on cognitive development in young children. Neurotoxicology 2000; 21(4):

Koopman-Esseboom C, Morse DM, Weisglas-Kuperus N, Lutkeschipholt 1J, van der
Paauw CG, Tuinstra LGMT, Brouwer A, Sauer PJJ. Effects of dioxins and
polychlorinated biphenyls on thyroid hormone status of pregnant women and their infants.
Pediatric Research 1994; 36(4):468-473.

Institute of Medicine. Veterans and Agent Orange, Update 1996. Washington, DC:
National Academy Press.

Department of Veterans Affairs. President Clinton Announces that Vietnam Veterans,
their Children to Benefit from VA Decisions, News Release 1999. Washington, DC:
Department of Veterans Affairs, Office of Public Affairs. May 28.

Institute of Medicine. Veterans and Agent Orange: Health Effects of Herbicides Used in
Vietnam 1993. Washington, DC: National Academy Press.

Institute of Medicine. Veterans and Agent Orange: Health Effects of Herbicides Used in
Vietnam 1993. Washington, DC: National Academy Press.

Mocarelli P, Brambilia P, Gerthoux P, et al. Change in sex ratio with exposure to dioxin.
Lancet 1996: 348-409.

Reichrtova E, Ciznar P, Prachar V, Palkovicora L, Veningerova M. Cord serum
immunoglobulin E related to the environmental contamination of human placentas with
organochlorine compounds. Environmental Health Perspectives 1999; 107(11):895-899.
Weisglas-Kuperus N, Patandin S, Berbers GAM, Sas TCJ, Mulder PGH, Sauer PJJ,
Hooijkaas H. Immunologic effects of background exposure to polychlorinated biphenyls
and dioxins in Dutch preschool children. Environmental Health Perspectives 2000;
108:1203-1207
Patandin S, Koopman-Esseboom C, De Ridder M, Weisglas-Kuperus N, Sauer P. Effect
of environmental exposures to polychlorinated biphenyls and dioxins on birth size and
growth in Dutch children. Pediatric Res 1998; 44(4): 538-545.






