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There is growing agreement 
across the political spectrum 
that the Toxic Substances 
Control Act (TSCA) of 

1976 does not adequately protect Amer-
icans from toxic chemicals. In the 34 
years since TSCA was enacted, the EPA 
has been able to require testing on just 
200 of the more than 80,000 chemicals 
produced and used in the U.S., and just 
five chemicals have been regulated un-
der this law. Environmental Protection 
Agency (EPA) Administrator Lisa Jack-
son has asked Congress to provide her 
agency with better chemical manage-
ment tools for safeguarding our   
nation’s health.1

Much has changed since TSCA became  
law more than 30 years ago. Scientists 
have developed a more refined under-
standing of how some chemicals can 
cause and contribute to serious illness, 
including cancer, reproductive and   
developmental disorders, neurologic 
diseases, and asthma. 

The Safer Chemicals, Healthy  
Families coalition believes that, by 
reforming TSCA, we can reduce our 
exposure to toxic chemicals, improve 
our nation’s health, and lower the 
cost of health care. This report docu-
ments some of the scientific findings 
and economic analysis underlying   
our position. 

Chronic disease is on the rise
More than 30 years of environmental 
health studies have led to a growing 
consensus that chemicals are playing  
a role in the incidence and prevalence 
of many diseases and disorders in 
our country, including: 
• Leukemia, brain cancer, and 

other childhood cancers, which 
have increased by more than 
20% since 1975.2

• Breast cancer, which went up by 
40% between 1973 and 1998.3 While 
breast cancer rates have declined 

Executive Summary
since 2003, a woman’s lifetime risk  
of breast cancer is now one in eight,  
up from one in ten in 1973.4

• Asthma, which approximately dou-
bled in prevalence between 1980 and 
1995 and has stayed at the elevated 
rate.5,6

• Difficulty in conceiving and main-
taining a pregnancy affected 40% 
more women in 2002 than in 1982. 
The incidence of reported difficulty 
has almost doubled in younger  
women, ages 18–25.7,8

• The birth defect resulting in   
undescended testes, which has   
increased 200% between 1970   
and 1993.9

• Autism, the diagnosis of which has  
increased more than 10 times in the  
last 15 years.10

The health and economic  
benefits of reforming TSCA
According to the U.S. Centers for Dis-
ease Control and Prevention (CDC), 
133 million people in the U.S.—almost 
half of all Americans—are now living 
with these and other chronic diseases 
and conditions, which now account   
for 70% of deaths and 75% of U.S. 
health care costs.11  

Estimates of the proportion of the   
disease burden that can be attributed  
to chemicals vary widely, ranging from 
1% of all disease12 to 5% of childhood 
cancer13 to 10% of diabetes, Parkinson’s 
disease, and neurodevelopmental defi-
cits14 to 30% of  childhood asthma.15 
Whatever the actual contribution,   
effective chemical policy reform will 
incorporate the last 30 years of science 
to reduce the chemical exposures that  
contribute to the rising incidence of 
chronic disease. And any decline in the 
incidence of chronic diseases can also  
be expected to bring health care cost 
savings. Even if chemical policy   
reform leads to reductions in toxic 
chemical exposures that translate 
into just a tenth of one percent re-
duction of health care costs, it would 

save the U.S. health care system  
an estimated $5 billion every 

year.

The U.S. now spends   
over $7,000 per person 
per year directly on 
health care.16 This sum 
does not include the 
many other kinds of 

costs, such as the costs  
of raising a child with a severe 

learning disability or coping with 
a young mother’s breast cancer diag-
nosis. Chemical policy reform holds 
the promise of reducing the economic, 
social and personal costs of chronic 

disease by creating a more healthy   
future for all Americans. 
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There is a growing consensus 
among scientists, health care 
providers, health and envi-
ronment advocates, consu-

mer product companies, and even the 
chemical industry that, when it comes 
to protecting Americans from toxic 
chemicals, current law has not kept   
up with the times. 

The primary chemical safety law, the 
Toxic Substances Control Act of 1976 
(TSCA), gave all chemicals that were  
in existence prior to 1976 a free pass by 
not requiring any testing for safety in 
order to remain on the market. In the 
34 years since TSCA was enacted, the 
Environmental Protection Agency has 
required testing on just 200 of the more 
than 80,000 chemicals produced and 
used in the U.S. over that same period. 

Introduction

Much has changed since 1976: chemi-
cals have become more pervasive in  
daily life and scientists have developed  
a more complex understanding of how 
people are exposed to chemicals and 
how such exposures can contribute to 
serious illness, including cancer, repro-
ductive and developmental disorders, 
neurological diseases, and asthma. 

Making the health care  
case for reform
The members of the Safer Chemicals, 
Healthy Families coalition believe that, 
by reforming TSCA, we can reduce  
exposure to toxic chemicals, improve our 
nation’s health, and lower health care 
costs. This report summarizes some of 
the scientific studies documenting that 
chemicals are contributing to the grow-
ing burden of chronic disease in our 

country, and offers an analysis of the 
economic benefits of reform.

Specifically, we review the growing   
scientific literature linking chemical  
exposures to six categories of chronic 
conditions that impact the daily lives  
of millions of Americans: certain types 
of cancer, learning and developmental 
disabilities, Alzheimer’s and Parkinson’s 
disease, reproductive health and fertility 
problems, and asthma. This report also 
incorporates the results of published 
studies that estimate the portion of our 
disease burden that is attributable to 
chemical exposures and the potential 
health cost savings from improved   
protection from toxic chemicals. 
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Cancer affects millions of 
American families and adds 
billions of dollars to our  
nation’s annual health care 

bill. According to current statistics from 
the National Cancer Institute (NCI), 
over 11 million people are living with 
cancer in the U.S.17 NCI estimates that 
44% of men and 38% of women in the 
U.S. will be diagnosed with cancer at 
some point in their lives.18 

Cancer is the second most common 
cause of death in the U.S., exceeded only 
by heart disease. More than 1.5 million 
people were diagnosed with new cases 
of cancer in 2009. In 2008 the direct 
medical costs of cancer were $93.2 bil-
lion and the overall costs were $228.1 
billion.19,20 Medical costs for pediatric 
cancers alone in 1997 totaled an esti-
mated $3.9 billion.21

Over the past two decades, the rates of 
some cancers rose significantly. These 
include: 
• Kidney, liver, thyroid, esophageal 

and testicular cancer, as well as  
melanoma in men. 

• Non-Hodgkin’s lymphoma, Hodg-
kin’s disease, melanoma and cancers 
of the thyroid, liver, and kidney in 
women.

• Childhood cancers overall, especially 
childhood leukemia and brain cancer 
(see Figure 1).

Cancer and chemicals in   
the workplace
Much of what we know about chemicals  
and cancer comes from studies of work-
ers who were diagnosed with cancer 
after exposure to chemicals in their place 
of employment. The U.S. Department 
of Health and Human Services Report 
on Carcinogens lists chemical hazards 

the cost to our health 

Cancer

Cancer is the second most 
common cause of death  
for Americans under the 
age of 20. The incidence of 
childhood cancer increased 
more than 20% between 
1975 and 1990. Since 1990, 
the incidence has remained 
roughly at this elevated 
rate. Although improved 
treatment options have led 
to a decline in the percent-
age of children who die 
from cancer, the percent-
age of children who are  
diagnosed with leukemia, 
brain, and other cancers  
has increased. 
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figure 1 cancer incidence and mortality for children under 20

Source: U.S. EPA. America’s Children and the Environment. www.epa.gov/envirohealth/children
Data: National Cancer Institute, Surveilance, Epidemiology and End Results Program

such as asbestos, hexavalent chromium, 
and vinyl chloride as known human  
carcinogens, and formaldehyde, trich-
loroethylene (TCE), and methylene 
chloride (dichloromethane) as likely 
human carcinogens.22 The classifica-
tions of these and the other chemicals 
listed in Table 1 are largely based on 
studies of similarly exposed and diag-
nosed workers. These human studies 
both confirm and are confirmed by   
animal testing and other research  
findings on the same chemicals.

Looking beyond workplace   
exposure
In the three decades since TSCA   
became law, it has become clear that  
the American people’s exposure to these 
and other cancer-causing chemicals is 
not limited to occupational settings. In 
an Arizona study designed to be repre-
sentative of the general U.S. population, 
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researchers found that 25% of homes 
contained formaldehyde levels above 
recommended exposure levels.24 Form-
aldehyde, a known human carcinogen 
encountered in the workplace, is also  
a common indoor air contaminant be-
cause of its use in furniture, cabinets, 
countertops, insulation, wallpaper, 
paints, and paneling. Formaldehyde  
is found in a wide variety of consumer 
products such as antiseptics, medicines, 
cosmetics, nail polish, dishwashing   
liquids, fabrics and fabric softeners, 
shoe-care agents, carpet cleaners, glues 
and adhesives, lacquers, paper, coat- 
ings, and plastics.25

Trichloroethylene (TCE) is another 
widely used chemical that is a likely  
human carcinogen. It is found in occu-
pational settings as well as in consumer 
products such as paints and paint re-
movers, adhesives, rug cleaners, type-
writer correction fluids, metal cleaners, 
pepper sprays, and spot removers.26 

TCE is one of the most common con-
taminants at toxic waste sites and is a 
common contaminant of groundwater 
aquifers. According to the Agency for 
Toxic Substances and Disease Registry 
(ATSDR), between 9% and 34% of 
drinking water supply sources tested  
in the U.S. contain some TCE.27 In  
one study, TCE was found in all sam-
ples of human breast milk from urban 
areas in the U.S.28

Early exposure and later cancer
Recent research has revealed how early 
life exposures can lead to cancer many 
decades later, a finding that suggests 
that not all carcinogens can be identified 
through worker exposures. Among the 
new studies that show the importance  
of the timing of exposure is a 2007 report 
that found a linkage between early  
exposure to DDT (dichloro diphenyl 
trichloroethane, a pesticide) and later 
development of breast cancer.29

Researchers have been investigating  
the relationship between DDT and 
breast cancer for decades.30 Older stud-
ies looked at the relationship between 
breast cancer and the levels of DDT  
in women at the time of breast cancer 
diagnosis. Those studies did not find a 
strong connection between DDT and 
breast cancer. But in 2007, researchers 
published a new study of women with 
breast cancer that documented the 
DDT levels these women were exposed 
to when they were younger than 14 
years old, through analysis of stored 

• Arsenic
• Asbestos
• Benzene
• Benzidine
• Butadiene 
• Cadmium
• Carbon Tetrachloride
• Chromium (hexavalent)
• Coal Tars
• ethylene oxide 
• formaldehyde 
• lead
• Methylene Chloride
• nickel
• Silica
• Styrene-7,8-oxide
• Sulfuric Acid
• Toluene Diisocyanate
• Trichlorethylene (TCe)
• Vinyl Chloride

In the three decades since 

TSCA became law, it has be-

come clear that the American 

people’s exposure to these 

and other cancer-causing 

chemicals is not limited to 

occupational settings.

TABle 1 commonly found 
chemicals Known or 
reasonably anticipated to 
be human carcinogens23
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blood samples. The study vividly illus-
trates that the timing of exposure matters. 
Women who were exposed to DDT at 
ages younger than 14 had an increased 
risk of breast cancer. But for women  
exposed only after the age of 14, the 
increased risk from DDT was essen-
tially zero. This study demonstrates  
that when children or adolescents are 
exposed during vulnerable periods of 
development, chemicals can have pro-
found effects that are not manifest   
until later in life.31 

Breast cancer rates in the U.S. increased  
by more than 40% between 1973 and 
1998, and though in the last several 
years there has been a slight decline in 
breast cancer incidence, it remains one 
of the leading causes of death in wom-
en. Today, a woman’s lifetime risk of 
breast cancer is one in eight, up from  
1 in 10 in 1973.32 The human study  
described above has been modeled in 
laboratory animals, where early life   
exposures to low doses of chemicals 
have been shown to increase the risk  
for breast cancer by affecting mammary 
development and lifetime susceptibility 
to cancer. In laboratory studies, bisphe-
nol A is one of the chemicals that has 
also been shown to cause normal breast 
tissue to express genes associated with  
a highly aggressive, and often fatal, 
form of breast cancer.33

Reforming TSCA to close  
gaps in knowledge
While there has been a marked increase  
in the number of published studies on 
the connection between chemical expo-
sure and cancer, researchers continue  
to be thwarted by all that is not known 
about the many chemicals that pervade 
daily life. Under TSCA, EPA has only 
required testing on 200 of the 80,000 
chemicals that have been produced and 
used in the U.S. Most of the chemicals 
in use today were simply grandfathered 
in when TSCA became law in 1976, 
with no requirement that they be tested 
or shown to be safe. So we do not know 
how many other chemicals may act like 

TSCA’s failure:  
The asbestos example 
Effective TSCA reform will give EPA 
the power to restrict dangerous sub-
stances like asbestos, a silicate material 
that has been banned in 40 other coun-
tries.34 In 1989, after a ten-year, $10 
million cost-benefit analysis and the 
development of a 100,000 page admin-
istrative record, EPA attempted to ban 
asbestos. But a federal court in 1991 
overturned the ban, ruling that TSCA 
requires that EPA not only show that a 
chemical is harming human health but 
also that the proposed restriction is  
the “least burdensome alternative” for 
eliminating “an unreasonable risk.” 
Since that ruling, EPA has never tried 
again to ban a substance using its TSCA 
authority.35  To protect public health, 
TSCA reform should give EPA the 
power to restrict asbestos and other 
known human carcinogens to which 
people are exposed. New legislation 
should require EPA to assess chemicals 
against a health-based standard that is 
designed to protect the health of even 
the most vulnerable Americans.36

Under TSCA, EPA has only  

required testing on 200 of the 

80,000 chemicals that have 

been produced and used in the 

U.S. Most of the chemicals in 

use today were simply grand-

fathered in when TSCA became 

law in 1976, with no require-

ment that they be tested or 

shown to be safe.

DDT, leading to cancer many decades 
after exposure. 

To be effective, TSCA reform must re-
quire chemical manufacturers to pro-
vide information on the health hazards 
associated with their chemicals, how 
they are used, and how much the public 
or workers could be exposed. Chemical 
manufacturers need to be made respon-
sible for demonstrating the safety of 
their products. 
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Learning and developmental 
disabilities (LDDs) are esti-
mated to affect approximately 
one in six children under age 

18 in the U.S. These neurodevelop-
mental disorders appear to be rising, 
but more data is needed to confirm that 
conclusion. Intellectual disability (ID, 
formerly referred to as mental retar- 
dation) impacts 2%, or approximately 
1.4 million, children. Attention deficit 
hyperactivity disorder (ADHD) is con-
servatively estimated to occur in 3–6%, 
or approximately 2 million, children. 
Almost 1% of 8-year-old children are 
diagnosed with autism spectrum dis- 
order, a 10-fold increase over just a   
15-year period.37,38,39 About 30% of this 
dramatic rise in autism cannot be ex-
plained by changes in the age of diagno-
sis and the inclusion of milder cases.40

These conditions impose tremendous 
psychological and economic costs on the 
affected children, their families, and 
communities. Just the cost of providing 
special education services to students 
with disabilities amounted to $77.3   
billion in 1999–2000, an average of 
$12,474 per student.41 According to the 
U.S. Centers for Disease Control and 
Prevention (CDC) individuals with an 
autism spectrum disorder have average 
medical expenditures that exceed those 
without the disorder by $4,110–$6,200 
per year.42 A 2006 study reported that 
the economic costs associated with au-
tism in the U.S. are approximately $35 
billion dollars per year.43

Chemicals, learning and develop-
mental disabilities, and TSCA
Research on occupational exposures and 
epidemics of industrial chemical poison-
ing have led to the identification of lead, 
methyl-mercury, polychlorinated bi-
phenyls (PCBs), arsenic, and toluene as 
known causes of neurodevelopmental 
disorders. Industrial chemicals have 
been identified in the peer reviewed  

Metals and inorganic  
compounds Organic solvents Other organic substances

• Aluminum compounds
• Arsenic and arsenic 

compounds 
• Azide compounds
• Barium compounds 
• Bismuth compounds
• Carbon monoxide
• Cyanide compounds
• Decaborane
• Diborane
• Ethylmercury
• Fluoride compounds
• Hydrogen sulphide
• Lead and lead  

compounds
• Lithium compounds
• Manganese and  

manganese compounds
• Mercury and mercuric 

compounds
• Methylmercury
• Nickel carbonyl
• Pentaborane
• Phosphine
• Phosphorus 
• Selenium compounds
• Tellurium compounds
• Thallium compounds
• Tin compounds

• Acetone 
• Benzene
• Benzyl alcohol
• Carbon disulphide
• Chloroform
• Chloroprene
• Cumene
• Cyclohexane
• Cyclohexanol
• Cyclohexanone
• Dibromochloropropane
• Dichloroacetic acid
• 1,3-Dichloropropene
• Diethylene glycol
• N,N-Dimethylfor-

mamide
• 2-Ethoxyethyl acetate
• Ethyl acetate
• Ethylene dibromide
• Ethylene glycol
• n-Hexane
• Isobutyronitrile
• Isophorone
• Isopropyl alcohol
• Isopropylacetone 
• Methanol 
• Methyl butyl ketone
• Methyl cellosolve
• Methyl ethyl ketone
• Methylcyclopentane
• Methylene chloride
• Nitrobenzene
• 2-Nitropropane
• 1-Pentanol
• Propyl bromide
• Pyridine
• Styrene
• Tetrachloroethane
• Tetrachloroethylene
• Toluene
• 1,1,1-Trichloroethane
• Trichloroethylene
• Vinyl chloride
• Xylene

• Acetone cyanohydrin
• Acrylamide
• Acrylonitrile
• Allyl chloride
• Aniline
• 1,2-Benzenedicarbonitrile
• Benzonitrile
• Butylated triphenyl phosphate
• Caprolactam
• Cyclonite
• Dibutyl phthalate
• 3-(Dimethylamino)-propanenitrile
• Diethylene glycol diacrylate
• Dimethyl sulphate
• Dimethylhydrazine
• Dinitrobenzene
• Dinitrotoluene
• Ethylbis(2-chloroethyl)amine
• Ethylene
• Ethylene oxide 
• Fluoroacetamide
• Fluoroacetic acid
• Hexachlorophene 
• Hydrazine
• Hydroquinone
• Methyl chloride
• Methyl formate
• Methyl iodide
• Methyl methacrylate
• p-Nitroaniline
• Phenol
• p-Phenylenediamine
• Phenylhydrazine
• Polybrominated biphenyls
• Polybrominated diphenyl ethers
• Polychlorinated biphenyls
• Propylene oxide
• TCDD
• Tributyl phosphate 
• 2,2’,2’’-Trichlorotriethylamine
• Trimethyl phosphate
• Tri-o-tolyl phosphate
• Triphenyl phosphate

the cost to our health 

Learning and Developmental Disabilities

TABle 2 chemicals Known to be neurotoxic to humans
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Metals and inorganic  
compounds Organic solvents Other organic substances

• Aluminum compounds
• Arsenic and arsenic 

compounds 
• Azide compounds
• Barium compounds 
• Bismuth compounds
• Carbon monoxide
• Cyanide compounds
• Decaborane
• Diborane
• Ethylmercury
• Fluoride compounds
• Hydrogen sulphide
• Lead and lead  

compounds
• Lithium compounds
• Manganese and  

manganese compounds
• Mercury and mercuric 

compounds
• Methylmercury
• Nickel carbonyl
• Pentaborane
• Phosphine
• Phosphorus 
• Selenium compounds
• Tellurium compounds
• Thallium compounds
• Tin compounds

• Acetone 
• Benzene
• Benzyl alcohol
• Carbon disulphide
• Chloroform
• Chloroprene
• Cumene
• Cyclohexane
• Cyclohexanol
• Cyclohexanone
• Dibromochloropropane
• Dichloroacetic acid
• 1,3-Dichloropropene
• Diethylene glycol
• N,N-Dimethylfor-

mamide
• 2-Ethoxyethyl acetate
• Ethyl acetate
• Ethylene dibromide
• Ethylene glycol
• n-Hexane
• Isobutyronitrile
• Isophorone
• Isopropyl alcohol
• Isopropylacetone 
• Methanol 
• Methyl butyl ketone
• Methyl cellosolve
• Methyl ethyl ketone
• Methylcyclopentane
• Methylene chloride
• Nitrobenzene
• 2-Nitropropane
• 1-Pentanol
• Propyl bromide
• Pyridine
• Styrene
• Tetrachloroethane
• Tetrachloroethylene
• Toluene
• 1,1,1-Trichloroethane
• Trichloroethylene
• Vinyl chloride
• Xylene

• Acetone cyanohydrin
• Acrylamide
• Acrylonitrile
• Allyl chloride
• Aniline
• 1,2-Benzenedicarbonitrile
• Benzonitrile
• Butylated triphenyl phosphate
• Caprolactam
• Cyclonite
• Dibutyl phthalate
• 3-(Dimethylamino)-propanenitrile
• Diethylene glycol diacrylate
• Dimethyl sulphate
• Dimethylhydrazine
• Dinitrobenzene
• Dinitrotoluene
• Ethylbis(2-chloroethyl)amine
• Ethylene
• Ethylene oxide 
• Fluoroacetamide
• Fluoroacetic acid
• Hexachlorophene 
• Hydrazine
• Hydroquinone
• Methyl chloride
• Methyl formate
• Methyl iodide
• Methyl methacrylate
• p-Nitroaniline
• Phenol
• p-Phenylenediamine
• Phenylhydrazine
• Polybrominated biphenyls
• Polybrominated diphenyl ethers
• Polychlorinated biphenyls
• Propylene oxide
• TCDD
• Tributyl phosphate 
• 2,2’,2’’-Trichlorotriethylamine
• Trimethyl phosphate
• Tri-o-tolyl phosphate
• Triphenyl phosphate

scientific literature as causing neurolog-
ical effects in humans, mostly through 
occupational exposures (see Table 2). 
Many of these chemicals are in common 
use and are produced in high volumes. 

The human brain: more  
susceptible during development 
In the years since TSCA became law, 
evidence has been accumulating that 
lead, mercury and other neurotoxic 
chemicals have a profound effect on  
the developing brain at levels that were 
once thought to be safe. Scientists have 
learned that the developing human 
brain is much more susceptible to toxic 
substances than the adult brain. Win-
dows of unique vulnerability occur as 
the brain begins to develop in utero   
and continue through adolescence, 
along a precise and delicate step-by- 
step sequence involving various neuro-
biological processes. A chemical exposure 
at three months gestation may result in 

a different effect than exposure to the 
same chemical at six months gestation or 
at two years of age. If chemicals inhibit, 
interfere with, or halt a developmental 
process, the damage may be permanent. 
This new science suggests that indus-
trial chemicals could be creating a pan-
demic of subclinical neurotoxicity—
harm to the brain and nervous system 
that is not linked to a specific clinical 
diagnosis. 

This new understanding of subclinical  
neurotoxicity also suggests that there 
may be a thousand or more other  
chemicals that can impact the develop-
ing brain, although no authoritative  
estimate of the true number of neuro-
toxicants is available. Since TSCA was 
enacted,  very little data has been col-
lected on the effects of chemicals on  
the developing nervous system. For 
most of the 3,000 chemicals produced 
in highest volume (over one million 

In the years since TSCA 

became law, evidence has 

been accumulating that lead, 

mercury and other neurotoxic 

chemicals have a profound 

effect on the developing brain 

at levels that were once 

thought to be safe. 

pounds per year), only 12 have been 
adequately tested for neurotoxicity.   
To ensure healthy brain development 
for future generations, TSCA must be 
updated to require that all existing and 
new chemicals are tested and shown  
to be safe for pregnant women, chil-
dren, workers, and other vulnerable 
populations.44
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Alzheimer’s disease is estimated  
to affect nearly 4.5 million 
people in the U.S. About 5% 
of men and women aged 65–

74 have Alzheimer’s disease, while near-
ly half of those aged 85 and older may 
have the disease. By 2050, researchers 
estimate that this number will nearly 
triple to over 13 million. 

About 50,000 new cases of Parkinson’s 
disease are reported annually in the 
U.S. Lack of patient registries, however, 
makes it difficult to estimate incidence 
and trends of the disease. The range of 
reported incidence of Parkinson’s dis-
ease varies from 4.5 to 21 per 100,000 
people annually. The prevalence of Par-
kinson’s is expected to double by 2030.

The Alzheimer’s Association estimates 
that national direct and indirect annual 
costs of caring for individuals with   
Alzheimer’s disease are nearly $150   
billion. The cost of Parkinson’s disease 
in the U.S. is estimated to be $13–28.5 
billion per year.

The link to chemical exposure
As described previously, the scientific 
literature identifies more than 100   
industrial chemicals that are known  
to affect the human brain and nervous 
system, causing memory, cognitive, and 
functional symptoms.45 While most of 
these studies have not focused on the 
aging brain, recent findings on lead, 
aluminum, PCBs, pesticides, particulate 
air pollution, and solvents suggest that 
chemicals affecting the developing brain 
may be harming the aging brain as  
well, leading to cognitive disorders like 
Alzheimer’s disease and Parkinson’s- 
like symptoms. 

For example, in one recent study, 21% 
of more than a thousand patients pre-
senting to a university clinic for cogni-
tive disorders had medical histories that 
suggested they may have been exposed 

to chemicals in their workplace or  
from an environmental source. Clinicians 
found that a history of toxic exposure 
was associated with cognitive decline  
at significantly younger ages.46  

Another study divided a population  
of elderly men into four groups, based 
on the amount of lead found in the bones 
of their kneecaps. Researchers found 
that each increasing amount of bone lead 
was associated with accelerated cogni-
tive aging; the most exposed group had 
15 years of additional cognitive aging 
compared to the lowest exposed group. 
This study suggests that lead has a   
substantial impact on cognitive aging  
across the population.47

A series of animal studies on lead sug-
gest that early-life lead exposure may 
contribute to late-life neurodegenera-
tion. Rodents exposed to lead prenatally 
exhibited increases in Alzheimer-asso-

ciated abnormal brain proteins later in 
life. In contrast, exposure to lead during 
old age did not cause increases in the 
Alzheimer’s disease-related proteins. 
The same delayed, late-life increase  
in Alzheimer’s disease-related proteins 
was reported in aged monkeys exposed 
in infancy to low levels of lead.48,49

New animal studies have also resurrected 
the 1960s controversy about the role of 
aluminum in neuro degenerative disease. 
One small study showed that when rodents 
were chronically exposed to dietary alu-
minum (similar to typical human expo-
sure levels), aluminum accumulated in 
the brain. A larger follow-up study in rats 
showed that the more aluminum a rat 
received in its diet, the more memory 
loss the rat exhibited.50,51

PCBs and the developing brain
Polychlorinated biphenyls (PCBs), may 
also be playing a role in the incidence of 

the cost to our health 

Alzheimer’s and Parkinson’s Disease
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both Alzheimer’s and Parkinson’s disease. 
PCBs are a group of chemicals that have 
been shown to harm the developing 
brain. PCBs were used for many years 
as paint additives, lubricants, and insu-
lators in electrical equipment before 
they were banned in 1976. Only three 
published epidemiologic studies have 
explored the effects of PCBs on cogni-
tive decline or dementia in older human 
subjects. Each of these studies found an 
association of adult PCB exposure with 
dementia or cognitive impair ment. 

PCBs have also been tied to Parkinson’s 
disease. A retrospective mortality study 
of over 17,000 workers occupationally 
exposed to PCBs reported a nearly three-
fold greater incidence of Parkinson’s 
disease–related deaths than expected. 
Twice as many dementia-related deaths 
were seen in the women most highly 
exposed to PCBs—but not in men, even 
though men are generally at higher risk 
of Parkinson’s disease. Another post-
mortem study found higher levels of 
PCBs in the brains of people with  
Parkinson’s disease than in controls.52 
Animal and cellular studies have also 
shown that some PCBs produce Par-
kinson-like changes in the brain or 
brain cells.

Solvents and Parkinson’s disease
A variety of solvents are used for clean-
ing, degreasing, extrac tion, surface coat-
ing, and laboratory work. Solvents are 
also components of paints, inks, glues, 
adhesives, and hydrocarbon fuels. Sev-
eral solvents, including carbon disulfide, 
methanol, n-hexane, and trichloroethyl-
ene (TCE), have been reported to be 
associ ated with Parkinson’s disease. One 
recent report describes Parkinsonism in 
30 work ers associated with long-term 
occupational exposure to TCE.53 TCE 
is a particular concern because of wide-
spread exposure: it is frequently used  
as a degreasing agent in industry, and is 
also a common surface- and ground- 
water contaminant, resulting in wide-
spread, low-level exposures in the  
general population.

TSCA, Alzheimer’s and Parkinson’s 
When TSCA was enacted in 1976, it 
banned new production and use of PCBs 
because of the accumulating evidence 
indicating they could cause cancer. Now 
we are learning that PCBs are among 
the chemicals that may be contributing 
to neurological disease as well. 

More than 30 years after the ban, PCBs  
continue to contami nate the environment 
because they are persistent and not eas-
ily broken down. And because they are 
fat-soluble and bioaccumulative, they 
also continue to enter and contaminate 
the general food supply, which serves as 
an ongoing source of human exposure. 

Biomonitoring data from the Centers for 
Disease Control and Prevention (CDC) 
show that the American public is still 
widely contaminated with PCBs. While 
the levels of PCBs in the general popu-
lation are going down, hotspots of PCB 
contamination still exist across the U.S.54

To be effective, TSCA reform must  
recognize the unique dangers posed by 
exposure to persistent, bioaccumulative 
toxins (PBTs), like PCBs, and include pro-
visions to phase out all non-essential uses 
of them. Communities and populations 
that bear disproportionately high burdens 
of PBT contamination need to be the 
focus of exposure reduction efforts. 55
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In the U.S. today, there is increas-
ing concern that environmental 
contaminants may be harming the 
reproductive health and fertility of 

women and men. Reproductive and fer-
tility problems appear to be on the rise:

In women:��nr���ˆ3277+������������32������•
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The average first-year medical costs, 
including both inpatient and outpatient 
care, were about 10 times greater for 
preterm infants ($32,325) than for   
full-term infants ($3,325).

The link to chemical exposure
The Centers for Disease Control and 
Prevention (CDC) has published data 
showing that exposures to chemicals 
like phthalates, bisphenol A (BPA),   
perfluorinated compounds, and cad- 
mium are common. The CDC reports 

the more likely her child was to later 
show behavior somewhat atypical of  
its gender at age two. Girls engaged in 
more masculinized behaviors, while 
boys were more feminized.65 Another 
new study of Chinese men exposed to 
higher levels of BPA in their workplace 
suggests that BPA can harm the repro-
ductive health of adults as well. The 
report found substantially more sexual 
dysfunction among the exposed workers 
than a control group, including four 
times more erectile dysfunction and seven 
times more difficulty ejaculating.66

Prenatal exposure to phthalates found 
in personal care products and in items 
made from vinyl has been linked to 
birth defects of the male reproductive 
system and feminized behaviors in boys. 
Some researchers now group the male 
birth defects—undescended testes 
(cryptorchidism) and deformities of the 
penis (hypospadias)—with  two other 
conditions of the male reproductive 
tract, low sperm counts and testicular 
cancer. These four medical conditions 
are collectively called testicular dysgen-
esis syndrome (TDS). Animal studies 
suggest that a TDS-like condition can 
be observed after fetal exposure to 
phthalates.67  

A wide range of wildlife populations has been adversely affected by exposure to 
endocrine-disrupting contaminants. Impacts among birds, fish, shellfish, mammals, 
and reptiles include decreased fertility and increased reproductive tract abnormal-
ities; feminization and demasculinization in the males; and masculinization and 
defeminization in the females.74

Over the past decade, a 

wealth of new studies has 

shown how some chemicals 

can act as endocrine disruptors 

—chemicals that interfere  

with normal hormone function 

and regulation.

that almost everyone has these chemicals 
in their bodies—some at levels near or 
above those shown in scientific studies 
to cause adverse effects on reproduc-
tive health.

Over the past decade, a wealth of new 
studies has shown how some chemicals 
can act as endocrine disruptors—chemi-
cals that interfere with normal hormone 
function and regulation. Among these 
are animal studies that link prenatal and 
early-life exposures to BPA found in 
polycarbonate plastic and food can lin-
ings to permanent reproductive changes 
and increased risks of later reproductive 
health problems, such as infertility, ear-
ly puberty, breast cancer, and prostate 
cancer. 

In laboratory animals, including non-
human primates, BPA has previously 
been identified to affect development  
of the brain, causing changes in gender 
specific behaviors. Recently, a new  
human study reported that the higher  
a pregnant woman’s BPA levels were 
during her first 16 weeks of pregnancy, 

In November 2009, a new study of 
mothers and their children found that 
boys born to mothers with higher levels 
of phthalates in their urine during preg-
nancy were more likely to exhibit femi-
nized behaviors than boys whose mothers 
had lower levels of exposure.68 Two   
other studies have also suggested that 
phthalate levels in young girls are linked 
to early breast development.69,70

Low levels of prenatal exposure to per-
fluorinated chemicals, commonly used 
in stain-proof and stick-free products, 
were tied to low birth weight and body 
mass in newborns born at a city hospital 
in Baltimore. Babies with higher levels 
of these compounds tended to be slightly 
but significantly smaller than those with 
lower exposure.71 A recent study found 
that Danish men with higher levels of 
perfluorinated compounds had fewer 
normal sperm and lower sperm concen-
trations.72 
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Cadmium, a metal used in batteries, 
pigments, metal coatings, and plastics, 
has been linked to reduced sperm  
motility and to gynecological disorders 
such as endometriosis.73

Reproductive health,  
fertility and TSCA 
In June 2009, The Endocrine Society,  
a professional association devoted to 
research on hormones and the clinical 
practice of endocrinology, issued a   
scientific statement on endocrine dis-
rupting chemicals which found:74

The evidence for adverse reproductive 
outcomes (infertility, cancers, malfor-
mations) from exposure to endocrine  
disrupting chemicals is strong, and there 
is mounting evidence for effects on other 
endocrine systems, including thyroid, 
neuroendocrine, obesity and metabolism, 
and insulin and glucose homeostasis. 

Among the statement’s recommenda-
tions for the future is this suggestion:

As endocrinologists, we suggest that   
The Endocrine Society actively engages 
in lobbying for regulation seeking to  
decrease human exposure to the many 
endocrine-disrupting agents. 

In November 2009, the American  
Medical Association (AMA) House of 
Delegates passed a resolution introduced 
by The Endocrine Society that calls for 
the AMA to work with the federal gov-
ernment to enact new federal policies  
to decrease the public’s exposure to   
endocrine-disrupting chemicals. 

These “new federal policies” and  
“regulation to decrease human expo-
sure” would come through effective  
reform of TSCA. No chemicals are cur-
rently regulated under TSCA because 
of their potential to harm reproduction 
or development. But other authoritative 
bodies have listed more than 50 indus-
trial chemicals as reproductive toxins.75 
TSCA reform should prioritize action 
on these chemicals and others such as 
bisphenol A, phthalates, and perfluori-
nated chemicals, which have been iden-
tified as harmful to reproduction and 
development.76

No chemicals are currently  

regulated under TSCA because 

of their potential to harm   

reproduction or development. 

But other authoritative bodies 

have listed more than 50   

industrial chemicals as   

reproductive toxins.
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Asthma is the most common 
childhood chronic disease. 
The number of people with 
asthma roughly doubled be-

tween 1980 and 1995 in the U.S.77 In 
2008, more than 38 million people in the 
U.S. had experienced asthma at some 
point during their lives. Of these, ten 
million are children.78,79  In 2008, almost 
one in 10 (9.4% or seven million) chil-
dren in the U.S. had asthma. Non-  
Hispanic black children are more likely 
to have asthma (16%) than Hispanic 
children (7%) or non-Hispanic white 
children (9%).80 The annual cost of 
asthma is estimated to be nearly $18 
billion, with $10 billion of that total 
being direct medical costs and $8 billion 
in lost earnings due to illness or death.81

The link to chemical exposure
The doubling of asthma rates over the 
last two decades has prompted research-
ers to examine the role that chemicals 
and other environmental risk factors 
may play in this trend. Genetics cannot 
explain such dramatic increases in prev-
alence over such a short time. Extensive 
evidence from occupational studies and 
general population epidemiological and 
medical case reports documents that 
hundreds of chemicals can cause asthma 
in individuals previously free of the   
disease or can place asthma patients at 
greater risk for subsequent attacks.82,83 

In his 2007 review, Mark J. Mendell 
surveyed the literature to find 21 studies 
that link indoor residential chemical 
emissions and respiratory health or   
allergy problems in infants or children. 
He identified formaldehyde or particle-
board, phthalates or plastic materials, 
and recent painting as the most frequent 
risk factors. Elevated risks were also  
reported for renovation and cleaning 
activities, new furniture, and carpets or  
textile wallpaper. Table 3 provides an 
overview of the indoor sources identified 
in Mendell’s paper. 

compounds example sources

Aldehydes

Formaldehyde Composite wood and other products with urea-formal-
dehyde resin, some architectural finishes, tobacco smoke, 
and other combustion processes (carpet, paint)

Aromatics

Benzene, toluene,  
xylenes, styrene, ethyl-
benzene, ethyltoluenes, 
and naphthalene

Motor vehicle exhaust, gasoline/fuel, tobacco smoke, 
solvent-based paints, floor adhesives, PVC flooring, 
carpeting, printed material, solvent-based consumer 
products

Dichlorobenzene Moth balls, bathroom deodorizers

Chlorobenzene Possibly solvent-based paints

Aliphatic hydrocarbons

Hexane, nonane, decane, 
undecane, and dodecane

Some architectural finishes, floor adhesives, PVC floor-
ing, consumer products (waxes, aerosol air fresheners)

Aliphatics (general) Carpet padding, adhesives, calks, consumer products (paint)

VOCS, other 

Methylcyclopentane Motor vehicle exhaust and evaporative emissions (carpets)

Butanol Some architectural finishes

Limonene Cleaning products, air fresheners, many consumer products

Tetrachloroethylene Dry-cleaning solvent and dry-cleaned clothing (renovation)

Trichloroethylene Aerosol paints, adhesives, lubricating oils, paint removers

Phthalate esters

BBZP Vinyl flooring, carpet tile, adhesives

DEHP Vinyl flooring, PVC plastics

The 21 studies in the Mendell review 
include a 2004 Swedish study that com-
pared 198 young children with asthma 
and allergies to 202 healthy control sub-
jects. The home environment of every 
child was examined, with air and dust 
samples taken in the room where the 
child slept. The children whose bedrooms 
contained higher levels of the phthalate 

DEHP were more likely to have been 
diagnosed with asthma by a physician.84 

Asthma and TSCA
Consumers, retailers, and other down-
stream users of chemicals (including 
manufacturers of and distributers of toys 
and other products) have a problem in 
common: They cannot gain access to 

the cost to our health 

Asthma
TABle 3 indoor sources for chemical Pollutants
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basic information about the chemicals 
used to make their products. Because 
TSCA does not ensure the right to 
know, we don’t have the information  
we need to identify all the sources of 
indoor air pollution that are causing  
and contributing to asthma. 

How can an expectant mother determine 
if there is formaldehyde in the particle-
board used to make cribs and other 
nursery furnishings? How does a new 
father decide which strollers may con-
tain and release phthalates? Why should 
new parents even have to worry about 
whether dangerous chemicals are in the 
products they choose for their newborn 
children? 

TSCA reform should require chemical 
manufacturers to disclose what they know 
about chemical uses, and for clearly haz-
ardous substances, chemical manufacturers 
should also have to disclose the products 
in which they are used.85

Consumers, retailers, and other downstream users of 

chemicals (including manufacturers of and distributers 

of toys and other products) have a problem in common: 

They cannot gain access to basic information about 

the chemicals used to make their products. Because 

TSCA does not ensure the right to know, we don’t have 

the information we need to identify all the sources 

of indoor air pollution that are causing and contributing 

to asthma. 
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Our Health Care Costs

Administrator Jackson offered 
up a common sense equation 
in her speech to the American 
Public Health Association:  

A decline in exposure to toxic chemicals 
will result in a 