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Abstract
A 2002 analysis documented $54.9 billion in annual costs of environmentally
mediated diseases in US children. However, few important changes in federal
policy have been implemented to prevent exposures to toxic chemicals. We
therefore updated and expanded the previous analysis and found that the costs
of lead poisoning, prenatal methylmercury exposure, childhood cancer, asthma,
intellectual disability, autism, and attention deficit hyperactivity disorder were
$76.6 billion in 2008. To prevent further increases in these costs, efforts are
needed to institute premarket testing of new chemicals; conduct toxicity testing
on chemicals already in use; reduce lead-based paint hazards; and curb
mercury emissions from coal-fired power plants.
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In 2002 Philip Landrigan and colleagues estimated the annual costs for four
chronic childhood conditions—lead poisoning, childhood cancer, developmental
disabilities, and asthma—that could be attributed to environmental factors. The
authors found that these costs totaled $54.9 billion in 1997 dollars, or
2.8 percent of US health care costs in 1997.1 The intent of this analysis was to
inform decisions by policy makers to allocate sufficient resources toward
prevention of exposures to lead, methylmercury (a form of mercury that has
been found to be harmful to the developing brain), certain pesticides, and
outdoor air pollutants that are hazardous to children’s learning and
development.
In the years since that analysis was completed, legislative efforts have failed to
update the 1973 Toxic Substances Control Act to require that chemicals be
tested for their toxicity, especially in children and other vulnerable populations,
before they are approved by the Environmental Protection Agency (EPA) for
widespread use. 2 The result is that newly produced chemicals lead to health
effects that gain little attention, until studies identify the impact and drive
regulatory action that leads to limits on their ongoing use. Many companies
have committed to helping fill toxicity testing gaps for chemicals produced in
the largest volumes. However, in six years the EPA has completed reviews of
only six chemicals through its Voluntary Children’s Chemical Evaluation
Program. 3
Federal policy action to limit children’s exposure to known chemical hazards
has also been extremely limited. Funding for lead-hazard control programs did
not meet levels projected to be necessary for eliminating childhood lead
poisoning by 2010.4 Regulations intended to undermine restrictions on mercury
emissions from coal-fired power plants set by the Clean Air Act were
5
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overturned by a federal circuit court ruling in 2008. Although the EPA recently
released a plan proposing national emission standards for hazardous air
pollutants from coal- and oil-fired electric-utility steam-generating units,
progress in limiting emissions of mercury from coal-fired power plants has
been severely delayed.6 What’s more, the National Ambient Air Quality
Standards still do not adequately protect children from the respiratory effects of
outdoor air pollutants. 7
Other events also suggest a need to refresh those 2002 cost estimates to reflect
current conditions. Reductions in childhood blood lead levels 8 and particulatematter air pollution, which has been associated with asthma exacerbations, 9,10
may have reduced economic costs that contributed heavily to previous
estimates.11 In addition, management of childhood asthma increasingly relies
on relatively inexpensive outpatient care rather than inpatient care. 12 However,
evidence for the role of chemical factors in chronic childhood conditions has
only increased and now includes attention deficit hyperactivity disorder.13–15
Estimates of lost economic productivity and intellectual disability associated
with mercury pollution have also been completed since the 2002 estimates of
annual costs for childhood conditions that could be attributed to environmental
factors. 16,17
We therefore gathered new estimates for the economic consequences of
diseases of environmental origin in children. The analysis was broadened to
include additional exposures and outcomes, such as prenatal methylmercury
exposure and attention deficit hyperactivity disorder.

Study Data And Methods
We limited our analysis, as Landrigan and colleagues did, to those diseases in
childhood associated with “chemical substances of human origin in
environmental media—air, food, water, soil, the home, and the community,”
and we excluded drugs and social or physical environmental factors. 1 We chose
to exclude cerebral palsy in our analysis (although Landrigan and others
included this condition in their analysis) because of the relative paucity of
evidence to support chemical risk factors. 18
To calculate costs, we multiplied an environmentally attributable fraction by the
prevalence or incidence (whichever is more appropriate for the condition being
examined), the population at risk, and the cost per case. Modeling using
environmentally attributable fraction has been used widely. It enables attribution
of burden and costs for complex conditions that have multiple interacting
origins, such as factors in the social and physical environment. 1,19,20 To
quantify attributable fractions for a particular category of risk factors, the
prevalence of these risk factors is placed into a formula that accounts for the
relative risk of disease associated with the risk factors. 21,22
The approach taken for each condition when assessing population size, cost per
case, and an environmentally attributable fraction is described in greater depth
in the Appendix.23 Selection of disease rate, population at risk, and
environmentally attributable fractions for lead poisoning, childhood cancer,
asthma, intellectual disability, and autism closely followed the previously
published approach.1 Data sources for these factors are provided in the
Appendix.23 Populations at risk and the environmentally attributable fraction
for methylmercury toxicity were also identical to those used by Leonardo
Trasande and colleagues.17 Conversion of prevalence and incidence to the
appropriate population size relied on US census estimates for 2008.24
For attention deficit hyperactivity disorder, we used the cohort of children born
each year as our at-risk population, and we quantified the prevalence among
twelve-year-olds of attention deficit hyperactivity disorder diagnosis combined
with a prescription for stimulant medication in the most recent year available
(from the 2007 National Survey of Children’s Health). 25 The environmentally
attributable fraction was derived by coupling the most recent available
biomarker data on three types of chemical exposures with odds ratios that
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those exposures would result in a diagnosis of attention deficit hyperactivity
disorder.22
The biomarker data included childhood lead exposure (2007–08 National Health
and Nutrition Examination Survey); 13 perfluorinated chemicals—chemicals that
contain fluorine and are used in a large number of household products such as
stick- and stain-resistant products (1999–2000 and 2003–04 National Health
and Nutrition Examination Survey); 14 or exposures to pesticides based on alkyl
phosphates—a type of organic compound (2000–04 National Health and
Nutrition Examination Survey). 15
Additional sources for costs per case and data values are presented in the
Appendix.23 For asthma and childhood cancer, data were from the most recent
and nationally representative sources: the Medical Expenditure Panel Surveys;
Nationwide Inpatient Sample; Nationwide Emergency Department Survey; and
National Hospital Ambulatory Medical Care Survey/National Ambulatory Medical
Care Survey. Data from 2006–08 were merged as a proxy for direct medical
costs in 2008 and were corrected using the Medical Care Consumer Price
Index. 26
Previously published estimates of per case direct or indirect costs, or both, were
used for attention deficit hyperactivity disorder,27 autism,28 lead poisoning,29
and mental retardation. 30 These costs were adjusted to reflect 2008 dollars.
Lifetime economic productivity estimates were provided by the University of
California, San Francisco, Institute for Health and Aging. 31
Other indirect costs were included for asthma using data on work days lost
from a May 2004 national survey of parents with asthma, 32 and death statistics
for children with asthma from the 2007 National Vital Statistics Reports. 33 Lost
economic productivity from these sources was derived using data from Wendy
Max and colleagues.31
Knowledge about the role of chemical factors in childhood disease continues to
evolve. As it does, more precise estimates can be made of the health and
economic consequences of environmental exposures to children. We examined
a range of reasonably possible values that represents the possible economic
costs of these diseases that can be attributed to environmental factors. Factors
incorporated into this sensitivity analysis included ranges for the percentage of
disease that can be attributed to environmental risk factors and per case costs
of chronic childhood conditions. The Appendix describes the ranges for
possible values and the basis for adopting these ranges for each component of
the sensitivity analysis. 23
All results are presented in 2008 dollars. Statistical analyses were conducted
using the statistical software SAS version 9.1.3 and SUDAAN version 9.0.3 to
account for the complex sample designs used in the four data sources
mentioned above and in the Appendix.

Study Results
For childhood lead poisoning, we identified $5.9 million in medical care costs,
as well as an additional $50.9 billion (sensitivity analysis: $44.8–$60.6 billion) in
lost economic productivity resulting from reduced cognitive potential from
preventable childhood lead exposure. Methylmercury toxicity was found to
contribute an additional $5.0 billion in lost economic productivity (sensitivity
analysis: $3.2–$8.4 billion). In our base-case analysis, $5.4 billion in
intellectual disability costs, $7.9 billion in autism costs, and $5.0 billion in costs
for attention deficit hyperactivity disorder could ultimately be attributed to
chemical factors in the environment. Our sensitivity analysis found that $11.6–
$36.1 billion in economic costs of developmental disabilities could be attributed
to hazardous environmental exposures.
We estimated that in 2008, $3.3 billion in direct medical costs and $4.0 billion
in indirect costs, such as lost productivity resulting from parents’ caring for sick
children, could be attributed to asthma. Applying a range of attributable
fractions (10–35 percent), the best estimate of childhood asthma costs in 2008
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that could be associated with environmental factors was $2.2 billion (sensitivity
analysis: $728 million–$2.5 billion). In 2008, $1.9 billion in inpatient,
emergency room, prescription drug, and outpatient costs were attributed to
children diagnosed with malignancies. Of these, $95.4 million (sensitivity
analysis: $38.2–$190.8 million) could be attributed to chemical exposures.
Exhibit 1 shows costs attributed to environmental factors for each condition
studied.

View this table:
In this window In a new window

Diseases In US Children, 2008

Exhibit 1
Aggregate Costs Of
Environmentally Mediated

Aggregating the costs of the childhood conditions for which we identified a
strong and preventable risk factor in the chemical environment, and using data
from the National Health Expenditure Accounts, Centers for Medicare and
Medicaid Services, we found that diseases of environmental origin in children
cost $76.6 billion, or 3.5 percent of US health care costs, in 2008.34
Incorporating all of our sensitivity analyses, we estimated a lower bound for
these costs of $59.8 billion (or 2.7 percent of US health care costs) and an
upper bound of $105.8 billion (or 4.8 percent of US health care costs).

Discussion
Our principal finding is that chemical factors in the environment continue to
contribute greatly to childhood morbidity and to health care costs. Between
1997 and 2008, the Consumer Price Index increased by 34.1 percent, and the
Medical Care Consumer Price Index increased by 55.2 percent. The majority of
the costs aggregated in the 2002 analysis by Landrigan and colleagues were
nonmedical costs.
To ensure an accurate comparison, we used both the Consumer Price Index and
the Medical Care Consumer Price Index for 1997 and 2008 to compare the
results obtained in these two analyses more closely. We found that the estimate
of costs in 1997—$54.9 billion in 1997 dollars—would translate to $73.7 billion
in 2008 dollars. As a rough comparison, this would suggest that costs of
childhood diseases attributable to environmental factors did not increase
dramatically.
Comparison to the previous estimate of these costs in this way, however, would
be inappropriate, because our analysis includes some conditions newly
identified with strong evidence for environmental origins and excludes others.
Exhibit 2 attempts to provide a deeper-level comparison of the 1997 and 2008
analyses (published in 2002 and 2011, respectively). For lead poisoning,
asthma, intellectual disability, autism, and childhood cancer, costs were lower in
the more recent analysis ($66.5 billion in 2008 dollars) compared with 1997
($71.4 billion in 2008 dollars).

View this table:
In this window In a new window

Mediated Diseases In US Children

Exhibit 2
Comparison Of 1997 And
2008 Costs Of Environmentally

Major factors that contributed to reductions in these common costs were
diminished childhood lead exposure8 and a decrease in use of health care
services for asthma. Childhood asthma health care costs may have fallen, in
part, as a result of nationwide reductions in outdoor air pollution observed
between 1990 and 2005 and attributed to the 1990 Clean Air Act, which gave
the EPA greater power to reduce emissions from automobiles and other
sources.35,36 A decline in outdoor air pollution probably played a role in
decreasing use of health care services for childhood asthma. However, it is
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important to recognize that at the same time, asthma management shifted to
emphasize less costly outpatient management of the condition. 37 Both factors
were major contributors to the cost differences we describe here.
Growing Evidence Base
Another theme borne out through comparison of the 2002 and this analysis is
that studies continue to unearth increasing evidence that environmental
chemicals play an increasing role in childhood disease. Our analysis was highly
conservative in that we included only conditions that have the strongest
evidence of cause from environmental origins.
Emerging evidence, for example, is beginning to support the notion that
endocrine-disrupting chemicals may contribute to the development of
childhood obesity. 38,39 Such chemicals are found in the environment, food, or
consumer products and interfere with metabolism or normal hormone control or
reproduction. A recent analysis found that the cohort of twelve-year olds in
2005 is estimated to incur $3.46 billion in direct medical expenditures during
childhood and another $5.60 billion during adulthood (2005 dollars) that are
attributable to childhood obesity. 40–42
If confirmatory evidence supports even 1–3 percent of these costs and
consequences to be attributable to chemical factors in the environment, then
the estimates obtained here would increase further. Similar comments could be
made about cardiovascular risks, which have been associated with perinatal
(just before and immediately following birth) exposure to methylmercury. 43,44
Childhood lead exposure has also been associated with criminal activity
including homicides and robberies later in life, which have broader economic
consequences.45 Adult consequences and costs associated with childhood
exposures are likely and may dwarf the economic estimates obtained here,
because children have many more years of life.
Need For Further Research
Analyses such as ours identify large economic costs that represent only a small
portion of actual costs that can be attributed to chemical factors in the
environment. These analyses underline the need for further investments in
surveillance of chronic childhood conditions and research—such as the National
Children’s Study—to identify preventable factors. 38,46–49
In the absence of data to narrowly define relationships between exposures and
health effects, estimates of the environmentally attributable fraction for
conditions such as developmental disabilities frequently rely upon expert
estimates and literature reviews. The approach used for the environmentally
attributable fractions for childhood lead exposure, intellectual disability, autism,
asthma, and childhood cancer fortunately has a strong foundation. This
foundation dates to work described in 1981 by the Institute of Medicine in
assessing the proportion of disease of environmental origin in the United
States,20 and it is widely supported.50,51
Rising Costs
As gaps in the knowledge of environmental exposures and their role in chronic
childhood disease are filled, 52,53 future cost estimates of environmentally
mediated diseases in children may also continue to increase. The US regulatory
process permits the approval of chemicals without a stringent requirement for
toxicity testing data to assess potential risks of exposure to children, pregnant
women, and other vulnerable populations.2 This allows those new chemical
exposures, which actually increase risk for chronic childhood disease, to occur
in an uncontrolled fashion. A large portion of the costs described in our analysis
could have been prevented through proactive screening of the chemicals that
are identified as having adverse consequences, as documented in premarket
laboratory studies.
Although childhood lead poisoning continues to recede, ongoing efforts are
needed to further reduce the associated annual costs of this condition. Multiple
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studies have documented the highly favorable cost-benefit profile of
eliminating lead-based paint hazards. 54,55 Similarly, great economic savings
can be achieved by preventing methylmercury contamination of fish, which is
the major source of human exposure to this chemical. 16,56,57
In the United States, the leading source of mercury emissions is coal-fired
power plants. Although it will be some years after reductions in emissions that
we see proportionate reductions in fish contamination,58 reducing mercury
emissions is an important component of preventing prenatal exposure to
methylmercury with its health and human consequences.59,60 Given evidence
that current ambient air quality standards remain insufficiently protective for
children, 7 ongoing efforts are needed to reduce outdoor air pollutant emissions
and their consequences for children’s breathing.
Reductions in morbidity for very costly illnesses do not always lead to great
economic benefits, because interventions do not necessarily eliminate all
treatments associated with these conditions. 61 However, analyses such as these
provide a sense of the scope of possible economic benefits, and they remind
policy makers that these economic benefits must be considered alongside the
economic costs of pollution prevention. 62 This analysis reemphasizes for policy
makers the implications of failing to prevent toxic chemical exposures not only
for the health of children but also for the health of our economy.

Acknowledgments
The authors thank Philip Landrigan of the Mount Sinai School of Medicine and
Clyde Schechter of the Albert Einstein College of Medicine for their mentorship
on previous manuscripts describing economic consequences of methylmercury
toxicity that contributed to data published in an updated form in this article.
The authors also thank Landrigan and Schechter and the other authors of the
2002 article for its clarity in communicating methodological details, which were
critical to accurate updating of the economic estimates found here.

ABOUT THE AUTHORS: LEONARDO TRASANDE & YINGHUA
LIU
In this issue of Health Affairs , Leonardo Trasande and Yinghua Liu update a
2002 study by Philip Landrigan and colleagues of the costs of environmental
exposures for children. They find that the costs of ailments stemming from
these exposures, such as lead poisoning and childhood cancers, have increased
dramatically in recent years—reaching an estimated $76.6 billion in 2008.
Trasande says that he and Liu undertook this updated study because of the
absence of any major policy changes in response to the 2002 study. Although
the costs of these environmentally induced childhood illnesses generally
increased, some costs did dip substantially over the past decade, including
those from asthma, Trasande says. He believes that decrease is probably due to
policy changes in the 1990s to reduce lead and air pollution exposure. “This is
a significant reminder that the rewards of environmental policy changes often
continue for generations to come,” he says. Trasande now hopes that this
article’s findings will spur further policy action and lead to a decline in
environmental exposures.
Trasande is both an associate professor and an assistant attending doctor at
the Mount Sinai School of Medicine, in New York City. His specialty is preventive
medicine and pediatrics. He previously served as the codirector of the
Children’s Environmental Health Center at Mount Sinai, and he sat on the
steering committee of the National Children’s Study, sponsored and conducted
by the National Institute for Child Health and Human Development, National
Institutes of Health. That study is examining the effects of the environment on
a group of children from birth to age twenty-one. Trasande received both his
medical degree and his master’s degree in health care policy from Harvard
University.
Liu is an associate scientist at the National Children’s Study New York–Northern
New Jersey Center. He received his medical degree from Anhui College of
Medicine in China and a doctorate in medical sociology from Renmin University

http://content.healthaffairs.org/content/early/2011/05/02/hlthaff.2010.1239.full[5/9/2011 5:09:22 PM]

Reducing The Staggering Costs Of Environmental Disease In Children, Estimated At $76.6 Billion In 2008

of China.

NOTES
1.

↵ Landrigan PJ, Schechter CB, Lipton JM, Fahs MC, Schwartz J.
Environmental pollutants and disease in American children: estimates of
morbidity, mortality, and costs for lead poisoning, asthma, cancer, and
developmental disabilities. Environ Health Perspect . 2002;110(7):721–8.

Medline

2.

↵ Environmental Protection Agency. Summary of the Toxic Substances
Control Act [Internet]. Washington (DC): EPA; [cited 2009 Mar 24].
Available from: http://www.epa.gov/lawsregs/laws/tsca.html

3.

↵ Environmental Protection Agency. Interim VCCEP evaluation summary of
comments on the VCCEP pilot program [Internet]. Washington (DC): EPA;
[cited 2011 Feb 18]. Available from:
http://www.epa.gov/oppt/vccep/pubs/summaryrpt.pdf

4.

↵ President’s Task Force on Environmental Health Risks and Safety Risks
to Children. Eliminating childhood lead poisoning: a federal strategy
targeting lead paint hazards . Washington (DC): The Task Force; 2000.

5.

↵ United States Court of Appeals for the District of Columbia Circuit.
Opinions—US Court of Appeals for the DC Circuit, 05-1097 State of New
Jersey vs. EPA [Internet]. Washington (DC): US Court of Appeals for the DC
Circuit; 2008 [cited 2010 Aug 11]. Available from:
http://pacer.cadc.uscourts.gov/docs/common/opinions/200802/051097a.pdf

6.

↵ Environmental Protection Agency. National emission standards for
hazardous air pollutants from coal- and oil-fired electric utility steam
generating units and standards of performance for fossil-fuel-fired
electric utility, industrial-commercial-institutional, and small industrialcommercial-institutional steam generating units [Internet]. Washington
(DC): EPA; 2010 [cited 2011 Feb 18]. Available from:
http://www.epa.gov/airquality/powerplanttoxics/pdfs/proposal.pdf

7.

↵ Kim JJ, American Academy of Pediatrics Committee on Environmental
Health. Ambient air pollution: health hazards to children. Pediatrics .
2004;114(6):1699–707. Abstract/FREE Full Text

8.

↵ Jones RL, Homa DM, Meyer PA, Brody DJ, Caldwell KL, Pirkle JL, et al.
Trends in blood lead levels and blood lead testing among US children aged
1 to 5 years, 1988–2004. Pediatrics . 2009;123(3):e376.

9.

Trasande L, Thurston GD. The role of air pollution in asthma and other
pediatric morbidities. J Allergy Clin Immunol . 2005;115(4):689–99.

10.

Roy A, Sheffield PE, Wong K, Trasande L. Incremental costs and charges
for childhood asthma hospitalizations associated with outdoor air
pollutants. Med Care . 2011 Mar 21. [Epub ahead of print].

11.

↵ Environmental Protection Agency. Air trends: particulate matter
[Internet]. Washington (DC): EPA; 2010 [cited 2010 Dec 15]. Available from:
http://www.epa.gov/airtrends/pm.html

12.

↵ Akinbami LJ, Moorman JE, Garbe PL, Sondik EJ. Status of childhood
asthma in the United States, 1980–2007. Pediatrics . 2009;123(Suppl
3):S131–45. Abstract/FREE Full Text

13.

↵ Braun JM, Kahn RS, Froehlich T, Auinger P, Lanphear BP. Exposures to
environmental toxicants and attention deficit hyperactivity disorder in US
children. Environ Health Perspect . 2006;114(12):1904. Medline

14.

↵ Hoffman K, Webster TF, Weisskopf MG, Weinberg J, Vieira VM. Exposure
to polyfluoroalkyl chemicals and attention deficit/hyperactivity disorder in
US children 12–15 years of age. Environ Health Perspect .
2010;118(12):1762–7. CrossRef Medline

15.

↵ Bouchard MF, Bellinger DC, Wright RO, Weisskopf MG. Attentiondeficit/hyperactivity disorder and urinary metabolites of organophosphate
pesticides. Pediatrics . 2010;125(6):e1270–7. Abstract/FREE Full Text

16.

↵ Trasande L, Schechter CB, Haynes KA, Landrigan PJ. Mental retardation
and prenatal methylmercury toxicity. Am J Ind Med . 2006;49(3):153–8.

17.

Trasande L, Landrigan PJ, Schechter C. Public health and economic
consequences of methyl mercury toxicity to the developing brain. Environ
Health Perspect . 2005;113(5):590–6. Medline

18.

↵ Pakula AT, Van Naarden Braun K, Yeargin-Allsopp M. Cerebral palsy:
classification and epidemiology. Phys Med Rehabil Clin N Am .
2009;20(3):425–52. Medline

Abstract/FREE Full Text

↵

CrossRef

Medline

↵

CrossRef

Medline

↵

http://content.healthaffairs.org/content/early/2011/05/02/hlthaff.2010.1239.full[5/9/2011 5:09:22 PM]

Reducing The Staggering Costs Of Environmental Disease In Children, Estimated At $76.6 Billion In 2008

19.

↵ Leigh JP, Markowitz SB, Fahs M, Shin C, Landrigan PJ. Occupational
injury and illness in the United States: estimates of costs, morbidity, and
mortality. Arch Intern Med . 1997;157(14):1557–68. Abstract/FREE Full Text

20.

↵ Institute of Medicine. Costs of environment-related health effects .
Washington (DC): National Academies Press; 1981.

21.

↵ Smith KR, Corvalan CF, Kjellstrom T. How much global ill health is
attributable to environmental factors? Epidemiology . 1999;10(5):573–84.

CrossRef

22.

Medline

↵ Hanley JA. A heuristic approach to the formulas for population
attributable fraction. J Epidemiol Community Health . 2001;55:508–14.

Abstract/FREE Full Text

23.

↵ To access the Appendix, click on the Appendix link in the box to the
right of the article online.

24.

↵ Census Bureau. Population estimates [Internet]. Washington (DC):
Census Bureau; [cited 2010 Dec 15]. Available from:
http://www.census.gov/popest/national/asrh/NC-EST2009-asrh.html

25.

↵ Visser SN, Bitsko RH, Danielson ML, Perou R, Blumberg SJ. Increasing
prevalence of parent-reported attention-deficit/hyperactivity disorder
among children—United States, 2003 and 2007. MMWR Morb Mortal Wkly
Rep . 2010;59(44);1439–43. Medline

26.

↵ Bureau of Labor Statistics. Consumer Price Index [Internet]. Washington
(DC): BLS; [cited 2010 Dec 14]. Available from: http://www.bls.gov/cpi/

27.

↵ Birnbaum HG, Kessler RC, Lowe SW, Secnik K, Greenberg PE, Leong SA,
et al. Costs of attention deficit hyperactivity disorder (ADHD) in the US:
excess costs of persons with ADHD and their family members in 2000.
Curr Med Res Opin . 2005;21(2):195–205. CrossRef Medline

28.

↵ Ganz ML. The lifetime distribution of the incremental societal costs of
autism. Arch Pediatr Adolesc Med . 2007;161(4):343–9.

29.

Gould E. Childhood lead poisoning: conservative estimates of the social
and economic benefits of lead hazard control. Environ Health Prospect .
2009;117(7):1162–7.

30.

↵ Centers for Disease Control and Prevention. Economic costs associated
with mental retardation, cerebral palsy, hearing loss, and vision
impairment—United States, 2003. MMWR Morb Mortal Wkly Rep .
2004;53(3):57–9. Medline

31.

↵ Max W. Present value of lifetime earnings, 2007 . San Francisco (CA):
University of California, San Francisco, Institute for Health and Aging;
2010. (Unpublished tables).

32.

↵ GlaxoSmithKline. Children and asthma in America . Philadelphia (PA):
GlaxoSmithKline; 2004 [cited 2010 Dec 8]. Available from:
http://www.asthmainamerica.com

33.

↵ Xu J, Kochanek KD, Murphy SL, Tejada-Vera B. Deaths: final data for
2007 [Internet]. Hyattsville (MD): National Center for Health Statistics;
2010 [cited 2010 Dec 8]. Available from:
http://www.cdc.gov/NCHS/data/nvsr/nvsr58/nvsr58_19.pdf

34.

↵ Centers for Medicare and Medicaid Services. NHE fact sheet: national
health expenditure data [Internet]. Baltimore (MD): CMS; [cited 2010 Dec
15]. Available from:
https://www.cms.gov/NationalHealthExpendData/25_NHE_Fact_Sheet.asp

35.

↵ Environmental Protection Agency. Clean Air Act: history of the Clean Air
Act [Internet]. Washington (DC): EPA; [cited 2011 Feb 18]. Available from:
http://www.epa.gov/air/caa/caa_history.html

36.

↵ Environmental Protection Agency. Report on the environment: outdoor
air [Internet]. Washington (DC): EPA; [cited 2011 Feb 18]. Available from:
http://cfpub.epa.gov/eroe/index.cfm?
fuseaction=list.listBySubTopicDiscuss&lv=list.listByChapter&ch=46&s=341

37.

↵ National Heart Lung and Blood Institute. Expert panel report 3 (EPR3):
guidelines for the diagnosis and management of asthma [Internet].
Bethesda (MD): NHLBI; [cited 2011 Feb 18]. Available from:
http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.htm

38.

↵ Trasande L, Cronk C, Durkin M, Weiss M, Schoeller DA, Gall EA, et al.
Environment, obesity, and the National Children’s Study. Environ Health
Perspect . 2009;117(2):159–66. Medline

39.

↵ Elobeid MA, Allison DB. Putative environmental-endocrine disruptors
and obesity: a review. Curr Opin Endocrinol Diabetes Obes .
2008;15(5):403–8. Medline

Abstract/FREE Full Text

40.

↵

↵

Trasande L, Liu Y, Fryer G, Weitzman M. Effects of childhood obesity on

http://content.healthaffairs.org/content/early/2011/05/02/hlthaff.2010.1239.full[5/9/2011 5:09:22 PM]

Reducing The Staggering Costs Of Environmental Disease In Children, Estimated At $76.6 Billion In 2008

hospital care and costs, 1999–2005. Health Aff (Millwood) .
2009;28(4):w751–60.DOI: . Abstract/FREE Full Text
41.

↵ Trasande L, Chatterjee S. The impact of obesity on health service
utilization and costs in childhood. Obesity . 2009;17(9):1749–54.

CrossRef

42.

Medline

↵ Trasande L. How much should the US invest in childhood obesity
prevention? Health Aff (Millwood) . 2010;29(3):372–78.

Abstract/FREE Full Text

43.

↵ Sørensen N, Murata K, Budtz-Jørgensen E, Weihe P, Grandjean P.
Prenatal methylmercury exposure as a cardiovascular risk factor at seven
years of age. Epidemiology . 1999;10(4):370–5. CrossRef Medline

44.

↵ Grandjean P, Murata K, Budtz-Jørgensen E, Weihe P. Cardiac autonomic
activity in methylmercury neurotoxicity: 14-year follow-up of a Faroese
birth cohort. J Pediatrics . 2004;144(2):169–76. CrossRef Medline

45.

↵ Nevin R. Understanding international crime trends: the legacy of
preschool lead exposure. Environ Res . 2007;104(3):315–36. Medline

46.

↵ Trasande L, Landrigan PJ. The National Children’s Study: a critical
national investment. Environ Health Perspect . 2004;112(14):A789–90.

47.

Trasande L, Cronk CE, Leuthner SR, Hewitt JB, Durkin MS, McElroy JA,
et al. The National Children’s Study and the children of Wisconsin. WMJ .
2006;105(2):50–4. Medline

48.

↵ Landrigan PJ, Trasande L, Thorpe LE, Gwynn C, Lioy PJ, D’Alton ME,
et al. The National Children’s Study: a 21-year prospective study of
100,000 American children. Pediatrics . 2006;118(5):2173–86.

Medline

↵

Abstract/FREE Full Text

49.

↵ Landrigan PJ, Trasande L, Swanson JM. Genetics, altruism, and the
National Children’s Study. Am J Med Genet A . 2008;146(3):294–6.

Medline

50.

↵ Fink A, Kosecoff J, Chassin M, Brook RH. Consensus methods:
characteristics and guidelines for use. Am J Public Health .
1984;74(9):979–83. Abstract/FREE Full Text

51.

↵ Brook RH, Chassin MR, Fink A, Solomon DH, Kosecoff J, Park RE. A
method for the detailed assessment of the appropriateness of medical
technologies. Int J Technol Assess Health Care . 1986;2(1):53–63. Medline

52.

↵ Environmental Protection Agency. Chemical hazard data availability
study: what do we really know about the safety of high production volume
chemicals? Washington (DC): EPA; 1998.

53.

↵ Environmental Protection Agency. Chemicals-in-commerce information
system (Chemical Update System Database) . Washington (DC): EPA; 1998.

54.

↵ Gould E. Childhood lead poisoning: conservative estimates of the social
and economic benefits of lead hazard control. Environ Health Perspect .
2009;117(7):1162–7. Medline

55.

↵ Brown MJ. Costs and benefits of enforcing housing policies to prevent
childhood lead poisoning. Med Decis Making . 2002;22(6):482–92.

56.

Trasande L, Landrigan PJ, Schechter C. Public health and economic
consequences of methyl mercury toxicity to the developing brain. Environ
Health Perspect . 2005;113:590–6. Medline

57.

↵ Trasande L, Schechter C, Haynes KA, Landrigan PJ. Applying cost
analyses to drive policy that protects children: mercury as a case study.
Ann N Y Acad Sci . 2006;1076:911–23. CrossRef Medline

58.

↵ Griffiths C, McGartland A, Miller M. A comparison of the monetized
impact of IQ decrements from mercury emissions. Environ Health Perspect .
2007;115(6):841–7. CrossRef Medline

59.

↵ Selin NE, Sunderland EM, Knightes CD, Mason RP. Sources of mercury
exposure for US seafood consumers: implications for policy. Environ Health
Perspect . 2010;118:137–43. Medline

60.

↵ Trasande L, Landrigan PJ, Schechter CB, Bopp RF. Methylmercury and
the developing brain. Environ Health Perspect . 2007;115(8):A396–7.

61.

Grosse SD, Teutsch SM, Haddix AC. Lessons from cost-effectiveness
research for United States public health policy. Annu Rev Public Health .
2007;28(1):365–91. CrossRef Medline

62.

↵ Trasande L. Economics of children’s environmental health. Mt Sinai J
Med . 2011;78(1):98–106. CrossRef Medline

Abstract/FREE Full Text

↵

CrossRef

Medline

↵

http://content.healthaffairs.org/content/early/2011/05/02/hlthaff.2010.1239.full[5/9/2011 5:09:22 PM]

Reducing The Staggering Costs Of Environmental Disease In Children, Estimated At $76.6 Billion In 2008

INFORMATION FOR
READERS

Back to Top
AUTHORS AND REVIEWERS

LIBRARIES AND INSTITUTIONS

MEDIA

HELP AND CONTACT
INFORMATION

Manage My Account

Submit a Paper

Manage My Account

Press Releases

Subscribe (Individual)

Check Status of Paper

Subscribe

Events

Help

Subscribe (Student)

Help for Authors

Customer Service

Embargo Policy

Customer Service

Shop for Articles

Submit a Peer Review

Information for Agent

Media Queries

FAQs

Shop for Issues

Help for Reviewers

Media Alerts

New on healthaffairs.org

Reprints and Permissions

Letters to Editors

Jobs at Health Affairs
Contact Us

Terms and Conditions|Privacy|Project HOPE
Copyright 2010 by Project HOPE: The People-to-People Health Foundation, Inc., eISSN 1544-5208. Health Affairs is pleased to offer Free Access for low-income countries, and is a signatory to the DC Principles for
Free Access to Science. Health Affairs gratefully acknowledges the support of many funders.

http://content.healthaffairs.org/content/early/2011/05/02/hlthaff.2010.1239.full[5/9/2011 5:09:22 PM]

