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Good morning,

Mr. Chairmen, Mr. Ranking Member and Members of the Subcommittee on Energy and
the Economy, | thank you for having invited me to appear before you.

My name is Philip J. Landrigan, MD, MSc. | am pediatrician. | serve as Dean for Global
Health, Professor and Chairman of the Department of Preventive Medicine, Professor of
Pediatrics and Director of the Children’s Environmental Health Center (CEHC) in the Icahn
School of Medicine at Mount Sinai.

I come before you today to testify in support of the need for strong chemical safety
legislation in the United States and to offer my views on the discussion draft of the “Chemicals
in Commerce Act”.

Strong chemical safety legislation that mandates the safety testing of new
chemicals before they come to market as well as safety testing of existing chemicals will
improve the health of America’s children. It will reduce the prevalence of such dread
diseases as autism, attention deficit/hyperactivity disorder, certain congenital
malformations and childhood cancer. It will reduce health care costs. It will make the
United States of America more economically productive. It will pay for itself many times
over.

But chemical safety legislation will be of little value, and it will not accomplish these

goals unless it contains certain vital provisions:

e It must contain explicit protections for infants and children, including unborn children
in the womb, because infants, children and human fetuses are the most vulnerable
among us to toxic chemicals.

e |t must impose meaningful deadlines on EPA.

e It must permit the states to act to protect their citizens against toxic chemicals when
the federal government fails to act.

e It must prioritize those chemicals that are found through biomonitoring to be most
widespread in the American population, those for which there is evidence of toxicity,
and those that are persistent and bioaccumulative.

¢ |t must be based on a safety standard of “reasonable certainty of no harm”. Steps to
mitigate risks to children’s health should not be subject to cost-benefit analyses in
which children’s health and well-being are weighed against costs to the chemical
manufacturing industry.

e It must require chemical manufacturers to provide a minimum set of data to EPA on
all chemicals proposed for commercial introduction just as companies must now
provide safety data on pharmaceutical chemicals to the Food and Drug
Administration, data on pesticide chemicals to EPA, and data on industrial and
consumer chemicals to the European Chemical Agency under the European REACH
legislation.

e |t must require important data and information to be publicly available and not allow
chemical manufacturers to hide behind overly broad and unsubstantiated claims of
trade secrecy.

e |t must allow for new science to be taken into account when prioritizing and reviewing
chemicals.

e It must provide sufficient funding for EPA to effectively carry out the law.



Strong chemical safety legislation will improve the health of America’s children and
reduce the prevalence of disease, especially developmental disabilities of the brain and
nervous system.

Asthma, autism, attention deficit/hyperactivity disorder (ADHD), cancer, congenital
malformations, obesity and diabetes are the principal causes of disease, disability, and death in
American children today. Rates of many of these diseases are high and rising (1). The Centers
for Disease Control and Prevention (the CDC) finds, for example, that autism spectrum disorder
now affects 1 child in 88 (2) and that ADHD is diagnosed in 1 child out of every 7 (3).

At the same time, children’s environments are changing rapidly. More than 80,000 new
synthetic chemicals have been invented over the past 50 years, and 1,000 new chemicals come
to market every year (Figure below) (4). These chemicals are used today in millions of
products that range from foods and food packaging to clothing, building materials, cleaning
products, cosmetics, toys, and baby bottles. Synthetic chemicals have become widely
disseminated in children’s environments and in the bodies of all Americans. In national surveys
conducted by CDC, measurable levels of several hundred synthetic chemicals are found in the
blood and urine of virtually all Americans (5). Detectable levels are seen in the breast milk of
nursing mothers and the cord blood of hewborn infants (6).
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Most chemicals in commerce have never been tested for their possible toxicity. Of very
great concern to me as a pediatrician, parent and grandparent is that most of the new chemicals
introduced to the American market over the past two generations have never been subjected to
even minimal safety testing (4).

An especially disturbing fact is that only about 20 percent of the chemicals in widest use have
been screened for their potential to disrupt early human development or to cause disease in
infants and children.(4)

My colleague, pediatrician Herbert Needleman, pioneer in the prevention of childhood lead
poisoning has described this situation as follows: “We are conducting a vast toxicological
experiment in the United States, and our children and our children’s children are the unwitting
and unconsenting subjects.”



America’s failure to require safety testing of chemicals carries grave risks. And these risks are
not merely hypothetical. Time and time again, toxic chemicals that were not properly tested
before they came to market in the United States have been proven to cause injury to unborn
children in the womb, to young infants and to growing children.

Examples of chemicals that were brought to market with much fanfare and initially hailed as
beneficial, but later found to cause great harm include:
¢ Lead added to paint and gasoline — caused widespread lead poisoning and brain injury
(7.8)
e Asbestos — caused a global epidemic of cancer (9)
Thalidomide — caused over 10,000 cases of birth defects of the limbs in newborn infants
(10)
Polychlorinated biphenyls (PCBs) — prenatal exposure causes loss of 1Q (11)
Di-ethylstilbestrol (DES) — caused cancer of the vagina in girls exposed in utero (12)
Chlorofluorocarbons (CFCs) — destroyed the stratospheric ozone layer (13)
Organophosphate pesticides — prenatal exposure causes brain injury with loss of 1Q and
behavioral problems (14)
o Brominated flame retardants — prenatal exposure causes brain injury with loss of IQ and
behavioral problems (15)
¢ Phthalates — prenatal exposure causes brain injury with loss of IQ and behavioral
problems resembling autistic behaviors and also causes anomalies of the amle
reproductive organs.(16, 17)

Infants and children, and most especially unborn children in the womb, are exquisitely
sensitive to toxic chemicals. We now know that infants and children are very sensitive to
chemical exposures, much more so than adults. A landmark report issued 20 years ago by the
National Academy of Sciences documented that infants and children have exposures to toxic
chemicals that are much greater pound-for-pound than the those of adults and that children are
much more vulnerable to toxic injury caused by chemicals. (18)

New research has identified “critical windows of vulnerability” in fetal life and early childhood
when exposures of the unborn baby or the young infant to even minutely low levels of chemicals
can cause devastating injury to the developing organs (18). Children’s developing brains,
because they are so incredibly complex, are at particularly high risk of chemical injury during the
nine months of pregnancy and in the first months and years after birth. A number of chemicals
have now been strongly linked to brain injury in human infants:

Lead (7, 8)

Methyl Mercury (19)

Polychlorinated Biphenyls (PCBs) (11)
Organophosphate pesticides (14)
Arsenic (20)

Manganese (21)

Organochlorine pesticides (22)
Brominated flame retardants (Polybrominated diphenyl ethers) (15)
Phthalates (16)

Bisphenol A (23)

Polycyclic aromatic hydrocarbons (24)
Perfluorinated compounds (25).



Suspicion is high that, beyond these few well established chemical causes of developmental
disabilities in children, there may be other widely used chemicals that also are toxic to the
developing human brain, but that have never been properly tested (26).

A recent systematic review of the world’s literature produced a list of approximately 200
industrial chemicals that are documented to be neurotoxic in adult humans (27). These are
primarily acutely toxic chemicals that have caused serious, clinically obvious, acute effects at
high levels of exposure. None of these chemicals, even those in wide use, have been tested to
determine whether they are safe for infants and children. Additionally, this search produced a
second list of approximately 1,000 chemicals that have been found to be neurotoxic in animal
species, principally in acute, high-dose exposure scenarios. None of these chemicals have been
examined in humans, let alone in human infants (27).

The relatively small number of chemicals that have been identified as proven causes of brain
injury in children is likely the tip of an iceberg that could be very large (See Figure below). But
we do not how large might be this iceberg because testing data on chemicals in wide use have
never been required.

Bl Chemicals known to be toxic to human B Chemicals known to be
neurodevelopment neurotoxic in experiments
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The extent of knowledge of neurotoxic chemicals. Of the thousands of known chemicals,
only a small fraction has been proven to cause developmental neurotoxicity in humans (27).

Widespread exposure to untested neurotoxic chemicals can reduce the intelligence,
creativity and economic productivity of entire societies. Beyond obvious developmental
disabilities such as autism, ADHD and learning disabilities, current research has shown that
exposures to toxic chemicals at levels too low to cause obvious symptoms can still cause real,
but less obvious brain injury in children. This is termed “subclinical” brain injury (7, 8).




Subclinical brain injury results in decreased intelligence, impaired cognitive skills, shortening of
attention span and disruption of behavior (7, 8). Because the human brain has only very limited
capacity for regeneration or repair, most cases of subclinical brain injury result in permanent
and irreversible damage and thus produce lifelong reduction in children’s ability to function.

When subclinical brain injury is widespread in a society, it can reduce intelligence and diminish
economic productivity across an entire nation (28). An example is the downward shift in
population 1Q that occurred in the United States between the 1930s and mid-1970s when
virtually all of our children were exposed to substantial amounts of lead emitted into the
environment by the combustion of leaded gasoline. It is estimated that this widespread
exposure to lead, which reduced the average 1Q of all American children by 2-5 points, reduced
the number of children with truly superior intelligence (IQ scores above 130 points) by over 50%
and at the same time doubled the number with 1Q scores below 70 (Figure below).
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The consequence of widespread subclinical neurotoxicity is decimation of a country’s future
capacity for leadership. Widespread exposures to neurotoxic chemicals threaten societal
sustainability. Widespread exposures to neurotoxic chemicals undermine national security.
There is speculation that exposure of the ruling classes to lead with subsequent widespread
brain injury and reduced fertility accelerated the fall of Rome.

Strong chemical safety legislation will reduce health care costs and make the United
States of America more economically productive.

Disease caused by toxic chemicals in the environment is very expensive and contributes to
health care costs in the United States. The costs associated with disease in children caused by
environmental exposures include direct medical costs as well as indirect or non-medical costs.
These indirect costs include the cost of a child’s time lost from school; the cost of a parent’s
time lost from work while caring for a sick child; the costs of special education; the costs of
rehabilitation; the costs of lifelong reduction in economic productivity in damaged children; and
the costs of lost productivity from premature death



A 2011 estimate of the costs of environmental disease in the United States examined the
annual medical and non-medical costs of lead poisoning, methyl mercury exposure, childhood
cancer, asthma, intellectual disability, autism, and attention deficit hyperactivity disorder in US
children. The analysis concluded that these costs currently amount to $76.6 billion per year (29)
(See Table).

Table. Aggregate Costs of Environmentally Mediated Diseases in US Children, 2008

Best estimate Low-end estimate High-end estimate

Lead poisoning $50.9 billion $44.8 billion $60.6 billion
Methylmercury toxiciity $5.1 billion $3.2 billion $8.4 billion
Asthma $2.2 billion $728.0 million $2.5 billion
Intellectual Disability $5.4 billion $2.7 billion $10.9 billion
Autism $7.9 billion $4.0 billion $15.8 billion
AD/HD $5.0 billion $4.4 billion $7.4 billion

Childhood cancer $95.0 million $38.2 million $190.8 million
Total $76.6 billion $59.8 billion $105.8 billion

(From Trasande and Liu, 2011 [29])

Neurodevelopmental disorders are especially costly because they last lifelong. The direct
medical costs of caring for children with neurodevelopmental disabilities fall on families, school
districts, employers, insurers and government. The annual per capita cost of caring for a person
with autism in the United States is estimated to be $3.2 million. The annual cost for providing
medical care to the entire population of children who develop autism in the United States in any
given year is estimated to be $35 billion. In addition, people with autism spend twice as much on
health care than the typical American over their lifetimes and spend 60% of those incremental
direct medical costs after age 21 years (30).

In addition to direct medical costs, neurodevelopmental disabilities have substantial indirect
costs such as costs of special education, legal costs, costs of institutionalization and
incarceration, costs of alternative therapies, and the costs associated with lifelong reductions in
economic and social productivity (31).

Special education services for students with developmental disabilities including ASD and PDD
cost over $77 billion per year (32).




Current Chemical Safety Legislation in the United States Does not Protect Children’s
Health.

At the present time, chemicals that are intended for industrial or consumer use, chemicals that
are found in products as diverse as foods and food packaging, clothing, building materials,
cleaning products, cosmetics, furniture, toys, and baby bottles, are virtually unregulated in the
United States. These chemicals are subjected to little or no safety testing before they come to
market. Unlike pharmaceutical chemicals, they are not monitored for safety after they come to
market even though they may result in exposures to millions of Americans of all ages.

This failure to test chemicals for safety reflects failure of the Toxic Substances
Control Act of 1976 (4)

At the time of its passage, the Toxic Substances Control Act was intended to be pioneering
legislation that would require safety testing of chemicals already in commerce and would also
require premarket evaluation of all new chemicals. The Act never fulfilled those noble intentions.
A patrticularly egregious lapse was a decision soon after passage of the Act to “grandfather in”
the 62,000 chemicals that were then already on the market without any toxicity testing
requirement. These chemicals were simply presumed to be safe and allowed to remain in
commerce, unless and until the Environmental Protection Agency made a finding that they
posed an “unreasonable risk.” (4)

This “unreasonable risk” standard in the Toxic Substances Control Act has created a substantial
barrier to the regulation of industrial and consumer chemicals. This standard has been so
burdensome that EPA has not been able to remove chemicals from the market even when there
is overwhelming evidence of potential harm. The result is that only five chemicals have been
controlled under the act in the thirty-five years since its passage. (4)

Further barriers to enforcement of the Toxic Substances Control Act have resulted from the
federal courts’ interpretation of the “unreasonable risk” standard. Thus, in a 1991 opinion on the
asbestos ban in Corrosion Proof Fittings v. EPA, the Fifth Circuit found that the Environmental
Protection Agency had failed to show that it was taking the “least burdensome” approach
required under the Act in formulating its final rule banning asbestos. The court thus overturned
the agency’s rule banning asbestos.

This interpretation has made it virtually impossible since 1991 for the Environmental Protection
Agency to regulate dangerous chemicals under the Act.

Strong Chemical Safety Legislation Protects Children’s Health

Diseases caused in American children by toxic chemical exposures can be prevented. They can
be prevented when research identifies links between the chemicals and disease and when that
research is translated in to policy and regulation that protects infants, children and all Americans
against toxic chemicals

The removal of lead from gasoline, which began in the United States in 1976, is a classic
example of the successful removal of a toxic chemical from commerce (See Figure below)
(33). The action by EPA to remove lead from gasoline was triggered by research findings
showing that exposure of American children to lead was eroding intelligence and disrupting
behavior (7, 8). This action was taken in the face of strong opposition from the chemical
industry which claimed that removal of lead from gasoline would cost jobs and cripple the
American economy.



In fact, the removal of lead from gasoline produced a series of benefits, all of them much greater
than had been anticipated (34):

It resulted in a more than 90% reduction in blood lead levels in American children.

It produced a 90% reduction in incidence of childhood lead poisoning.

It raised the average 1Q of all American children by 2 -5 points.

It has produced an economic benefit estimated to be approximately $200 billion in each
US birth cohort born since the 1980s (50). This economic benefit resulted largely from
increases in productivity that followed population-wide increases in intelligence.

This success has now been replicated in countries around the world.

Blood Lead Levels in the U.S. Population
Followed the Decline in Lead Use in Gasoline
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The Urgent Need for a New US Chemical Policy that Protects Children’s Health.

To better defend America’s children against the unforeseen consequences of industrial and
consumer chemicals and to avoid the repetition of past tragedies, the United States needs to
adopt a new national paradigm for chemical safety and to pass new legislation that will enable
EPA to exercise responsible stewardship over industrial and consumer chemicals (4).

This new paradigm must be designed explicitly to protect children’s health and the environment.
It must overturn the dangerous and outdated assumption that chemicals are “innocent” until
proven “guilty”. This hallowed principle of American jurisprudence has no place in the regulation
of consumer chemicals.

One critical component of a new, health-based chemical policy in the United States must be a
legally enforced requirement that chemicals already on the market be systematically examined
for potential toxicity beginning with those chemicals that are found through biomonitoring to be
most widespread in the American population, those for which there is evidence of toxicity, and
those that are persistent and bioaccumulative.



A second critical component of a health-based chemical policy would be a legally mandated,
strictly enforced requirement that all new chemicals be assessed for potential toxicity before
they enter the market.

A third pillar of a health-based chemical policy would be continued research to examine the
impact of chemicals on children’s health. Such research is an essential complement to toxicity
testing. It provides direct evidence of the effects of chemicals on human health. It also provides
an evidentiary basis for assessing the impact on children’s health of policy interventions.

Conclusion.

The discussion draft of the “Chemicals in Commerce Act” that is currently before us is not
satisfactory. It will not protect the health of America’s children — born and unborn. It will not
protect America’s environment. It will not reduce health care costs. It will not benefit the United
States of America. It will perpetuate the mistakes of the past and jeopardize the health and
well-being of America’s children today and in the future.

Nonetheless, | applaud the United States Congress for seriously considering chemical safety
legislation and for recognizing that the Toxic Substances Control Act of 1976 is outmoded,
ineffective and failed legislation that needs to be replaced. | salute the legacy of the late Senator
Frank Lautenberg of New Jersey who for so many years pioneered the reform of chemical
safety legislation in the United States. | stand ready to assist you in your continuing
deliberations.

Thank you.

References

1. Landrigan PJ, Etzel RA. Textbook of Children’s Environmental Health. London and New
York: Oxford University press, 2013.

2. Centers for Disease Control and Prevention. National Center on Birth Defects and
Developmental Disabilities (NCBDDD). Autism Spectrum Disorders. Atlanta: 2013.
Available at: http://www.cdc.gov/ncbddd/autism/data.html. Accessed March 10, 2014.

3. Pastor PN, Reuben CA. Diagnosed attention deficit hyperactivity disorder and learning
disability: United States, 2004—2006. Vital Health Stat 10. 2008;(237):1-14.

4. Landrigan PJ, Goldman LR. Children's Vulnerability To Toxic Chemicals: A Challenge
And Opportunity To Strengthen Health And Environmental Policy. Health Affairs, 30,
no.5 (2011):842-850.

5. Centers for Disease Control and Prevention. . National Biomonitoring Program. Atlanta:
2013. Available at: http://www.cdc.gov/biomonitoring/. Accessed March 10, 2014.

10


http://www.cdc.gov/ncbddd/index.html
http://www.cdc.gov/ncbddd/index.html
http://www.cdc.gov/ncbddd/autism/data.html
http://www.cdc.gov/biomonitoring/

6.

Woodruff TJ, Zota AR, Schwartz JM. Environmental chemicals in pregnant women in the

US: NHANES 2003-2004. Environ Health Perspect 2011; 119:878-85.

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Landrigan PJ, Whitworth RH, Baloh RW, Barthel WF, Staehling NW, Rosenblum BF:
Neuropsychological dysfunction in children with chronic low-level lead absorption. Lancet
1:708-712, 1975.

Needleman HL, Gunnoe C, Leviton A, et al. Deficits in psychologic and classroom
performance of children with elevated dentine lead levels. N Engl J Med . 1979;
300(13):689-695.

Selikoff 13, Churg J, Hammond EC. Asbestos Exposure and Neoplasia. JAMA. 1964 Apr
6;188: 22-6.

Lenz W. Chemicals and malformations in man. In: Second International Conference on
Congenital Malformation, International Medical Congress. In Fishbein Med. New York:
1963:263-271.

Jacobson JL, Jacobson SW. Intellectual impairment in children exposed to
polychlorinated biphenyls in utero. N Engl J Med . 1996; 335(11):783-789.

Herbst AL, Hubby MM, Azizi F, Makii MM. Reproductive and gynecologic surgical
experience in diethylstilbestrol-exposed daughters. Am J Obstet Gynecol .
1981;141(8):1019-1028.

Rowland FS. Stratospheric ozone depletion. Philos Trans R Soc Lond B Biol Sci. 2006
May 29;361(1469):769-90.

Rauh VA, Perera FP, Horton MK, Whyatt RM, Bansal R, Hao X, Liu J, Barr DB, Slotkin
TA, Peterson BS. Brain anomalies in children exposed prenatally to a common
organophosphate pesticide. Proc Natl Acad Sci U S A. 2012 May 15;109(20):7871-6.

Herbstman JB, Sjodin A, Kurzon M, Lederman SA, Jones RS, Rauh V, Needham LL,
Tang D, Niedzwiecki M, Wang RY, Perera F. Prenatal Exposure to PBDEs and
Neurodevelopment. Environ Health Perspect. 2010

Engel SM, Miodovnik A, Canfield RL, Zhu C, Silva MJ, Calafat AM, Wolff MS. Prenatal
phthalate exposure is associated with childhood behavior and executive functioning.
Environ Health Perspect. 2010 Apr;118(4):565-71.

Swan SH. Prenatal phthalate exposure and anogenital distance in male infants. Environ
Health Perspect. 2006 Feb;114(2):A88-9.

National Academy of Sciences. Pesticides in the Diets of Infants and Children.
Washington, DC: National Academy Press, 1993.

Harada H: Congenital Minamata disease: Intrauterine methylmercury poisoning. Teratol
1978; 18:285-288.

Wasserman GA, Liu X, Parvez F, Ahsan H, Factor-Litvak P, Kline J, van Geen A,
Slavkovich V, Loiacono NJ, Levy D, Cheng Z, Graziano JH. Water arsenic exposure and
intellectual function in 6-year-old children in Araihazar, Bangladesh. Environ Health
Perspect. 2007 Feb;115(2):285-9. Epub 2006

Wasserman GA, Liu X, Parvez F, Ahsan H, Levy D, Factor-Litvak P, Kline J, van Geen
A, Slavkovich V, Lolacono NJ, Cheng Z, Zheng Y, Graziano JH. Water manganese
exposure and children’s intellectual function in Araihazar, Bangladesh. Environ Health
Perspect 114(1):124-129, 2006.

11


http://www.ncbi.nlm.nih.gov/pubmed/14107207
http://www.ncbi.nlm.nih.gov/pubmed/16627294
http://www.ncbi.nlm.nih.gov/pubmed/22547821
http://www.ncbi.nlm.nih.gov/pubmed/22547821
http://www.ncbi.nlm.nih.gov/pubmed/20056561
http://www.ncbi.nlm.nih.gov/pubmed/20056561
http://www.ncbi.nlm.nih.gov/pubmed/20106747
http://www.ncbi.nlm.nih.gov/pubmed/20106747
http://www.ncbi.nlm.nih.gov/pubmed/16451842
http://www.ncbi.nlm.nih.gov/pubmed/17384779
http://www.ncbi.nlm.nih.gov/pubmed/17384779
http://www.ncbi.nlm.nih.gov/pubmed/16393669?ordinalpos=3&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16393669?ordinalpos=3&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Rosas LG, Eskenazi B. Pesticides and child neurodevelopment. Curr Opin Pediatr. 2008
Apr;20(2):191-7.

Braun JM, Yolton K, Dietrich KN, Hornung R, Ye X, Calafat AM, Lanphear BP. Prenatal
bisphenol A exposure and early childhood behavior. Environ Health Perspect. 2009.

Perera FP, Tang D, Wang S, Vishnevetsky J, Zhang B, Diaz D, Camann D, Rauh V.
Prenatal polycyclic aromatic hydrocarbon (PAH) exposure and child behavior at age 6-7
years. Environ Health Perspect. 2012 Jun;120(6):921-6.

Stein CR, Savitz DA. Serum perfluorinated compound concentration and attention
deficit/hyperactivity disorder in children 5-18 years of age. Environ Health Perspect.
2011 Oct;119(10):1466-71.

Grandjean P, Landrigan PJ. Neurobehavioural effects of developmental toxicity. Lancet
Neurol. 2014 Mar; 13 (3):330-338

Grandjean P, Landrigan PJ. Developmental neurotoxicity of industrial chemicals. Lancet.
2006 Dec 16;368(9553):2167-78.

Weiss B. Quantitative perspectives on behavioral toxicology. Toxicol Lett. 1988
Oct;43(1-3):285-93

Trasande L, Liu Y Reducing the staggering costs of environmental disease in children,
estimated at $76.6 billion in 2008. Health Affairs. 2011 May; 30 (5):863-70.

Ganz ML. The costs of autism. In: Moldin SO, Rubenstein JLR, eds. Understanding
Autism: From Basic Neuroscience to Treatment. Boca Raton, Fla: Taylor and Francis
Group; 2006.

Pelham WE, Foster EM, Robb JA. 2007. The economic impact of attention-deficit/
hyperactivity disorder in children and adolescents. J Pediatr Psychol 32(6): 711-27.

Chambers JG, Parrish T, Harr JJ. What are we spending on special education services
in the United States, 1999-2000?,Advance Report #1: American Institutes for Research;
2002 March 2002.

Annest, JL, Pirkle, JL, Makuc, D, Neese, JW, Bayse, DD, Kovar, MG. Chronological
trend in blood lead levels between 1976 and 1980. N Engl J Med 1983; 308: 1373-1377

Grosse SD, Matte TD, Schwartz J, Jackson RJ. Economic gains resulting from the
reduction in children's exposure to lead in the United States. Environ Health Perspect .
2002; 110(6):563-569.

12


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rosas%20LG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Eskenazi%20B%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Curr%20Opin%20Pediatr.');
http://www.ncbi.nlm.nih.gov/pubmed/20049216
http://www.ncbi.nlm.nih.gov/pubmed/20049216
http://www.ncbi.nlm.nih.gov/pubmed/22440811
http://www.ncbi.nlm.nih.gov/pubmed/22440811
http://www.ncbi.nlm.nih.gov/pubmed/21665566
http://www.ncbi.nlm.nih.gov/pubmed/21665566
http://www.ncbi.nlm.nih.gov/pubmed/24556010
http://www.ncbi.nlm.nih.gov/pubmed/17174709
http://www.ncbi.nlm.nih.gov/pubmed/3176070
http://www.ncbi.nlm.nih.gov/pubmed/21543421
http://www.ncbi.nlm.nih.gov/pubmed/21543421

