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I. Introduction

In the 19th century, doctors prescribed Soothing Syrup for
cranky babies. The syrup was actually laudanum, which is
opium, dissolved in water. While it did quiet and calm un-
ruly behaved children, the side effects included addiction
and death.1 Currently, Soothing Syrup prescriptions are on
the rise as more and more 21st century doctors prescribe
psychotropic drugs to misbehaving children.

In January 2003, a study published in The Archives of Pe-
diatrics and Adolescent Medicine2 reported that the number
of children and adolescents who take psychiatric drugs more
than doubled from 1987 to 1996.3 To determine how fre-
quently doctors prescribed drugs to provide relief for behav-
ioral and emotional problems for patients under 20, re-
searchers studied Medicaid programs in two states and one
health maintenance organization.4 The study noted that the
most commonly prescribed drugs were stimulants, like
Ritalin, prescribed for attention deficit disorder (ADD), and
anti-psychotics which assisted with mood stabilization to
manage depression and aggression.5

While the study did confirm that doctors are using medi-
cine to treat depression, attention disorder, severe anxiety,
aggression, and other conditions in children, the study did
not examine why these conditions are increasing in chil-
dren.6 Instead, the study authors suggested that the long-
term effects of the drugs on children are still unknown and
suggested that more studies be done to examine the need for
such drugs and if needed the best way to prescribe.7

The medical community is not the only institution seek-
ing to address behavior management problems in children.
In response to increasing violence in the academic environ-
ment, private and public schools have adopted zero toler-
ance discipline policies.8 These policies provide for strict
punishments such as suspension, expulsion, or law enforce-
ment referrals for violations of school rules.9 Initially, the
policies were created in response to dangerous students
bringing weapons to schools.10 However, recently many
children are being subjected to zero tolerance policies and
punishments for minor, nonviolent offenses. For example,
in 1998 more than 3.1 million children were suspended and
another 87,000 expelled under such policies.11

Both the medical and educational community have spent
valuable time and resources to address the increasing level
of behavior problems by children. While their efforts sought
to manage the problem, there is a continuing call to find the
causes of the increased violence, aggression, and anti-social
behavior exhibited by children.12 One cause that has been
presented to explain the increasing anti-social behavior of
children is their exposure to environmental contaminants.13

Limited, but growing, evidence suggests that children’s ex-
posure to contaminants such as pesticides and toxic metals
is a cause of anti-social behavior such as aggression, learn-
ing disabilities, and other illnesses.14

The government is part of the growing number of institu-
tions that are accepting environmental contaminants as a
possible cause of anti-social behavior.15 The U.S. Depart-
ment of Health and Human Services has expressed interest
in conducting a study to track up to 100,000 children from
the womb to high school to assess the effects of chemical ex-
posure on childhood development.16 This Article first ex-
amines the growing acceptance of the causal link between
pesticide and toxic metal exposure and children’s anti-so-
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cial behavior. The Article then chronicles the federal and
state legislative efforts to protect children from the dangers
of pesticide and toxic metal exposure.

II. Have Pesticides and Toxic Metals Impacted
Children’s Behavior?

The dangers of pesticides to children’s health have been an
area of high concern in the United States since publication in
1993 of the report Pesticides in the Diets of Infants and
Children by a committee of the National Academy of Sci-
ences (NAS).17 The report communicated its concern that
prior approaches to risk assessment of pesticides had not ad-
equately considered the unique susceptibilities of infants
and children.18 The NAS report noted that early exposures to
pesticides can cause disease, including neurologic and be-
havioral dysfunction, both in childhood and adulthood.19

This report has proved to be prophetic as childhood behav-
ioral problems such as learning disabilities, hyperactive be-
havior, and aggression by children have risen in recent
years. The school system has been a front line institution
that has dealt with the effects of these problems. To accom-
modate these learning and behavioral problems, school sys-
tems have had to increase the number of special education
programs available.20 Statistics indicate that the number of
children in special education programs increased 191%
from 1977 to 1994.21

While school systems seek to manage students who are
more aggressive and skill-deficient, scientists are looking
for the causes of the rise of behavioral and learning difficul-
ties. Studies have confirmed that children with unacceptable
high toxicity levels may suffer impaired cognitive ability.22

Studies further indicate that this impaired cognitive ability
may manifest itself in learning difficulties and anti-social
behavior.23 The magnitude of this problem is affirmed by the
American Academy of Child and Adolescent Psychiatry
which estimates that one out of every six children in the
United States have blood levels of lead in the toxic range,
and further studies estimate that over 12 million children
suffer from learning, developmental, and behavioral dis-
abilities such as ADD.24

Many researchers now recognize that a variety of chemi-
cals commonly encountered in industry and the home can
contribute to developmental, learning, and behavioral dis-
abilities.25 Pesticides and toxic metals used in homes and

schools are types of chemicals that children encounter and
that impact their behavior. Pesticides, which includes herbi-
cides, insecticides, rodenticides, miticides, and fungicides,
contain a neurotoxicant to kill pests.26 Neurotoxicants are
chemicals that are poisonous to cells or interfere with hor-
mones, neurotransmitters, or growth factors.27 When re-
searchers tested pesticides, which are classified as organo-
phosphates, on animals, it was discovered that a small, sin-
gle dose on a significant day of development could cause
hyperactivity and permanent changes in neurotransmitter
receptor levels in the brain.28 Similar changes in children
can lead to behavior and learning problems.29 Other studies
have found that exposure to toxic metals and pesticides
leads to aggressive and violent behavior by children as the
exposure leads to inhibition of cholinesterase activity in
the brain.30

One of the most definitive studies conducted showing a
direct correlation between pesticide exposure and children’s
behavior was conducted by the University of Arizona’s Dr.
Elizabeth Guillette in 1998.31 She studied children from an
agricultural community that applied pesticides.32 She asked
them to draw a picture of a person and then compared their
drawing to children the same age living in a similar commu-
nity that did not use pesticides.33 The drawings showed di-
minished ability, coordination, and creativity.34 She also noted
that exposed children were more aggressive and had short-
term memory impairment.35 The following chart36 illus-
trates the differences in the drawings between the children
exposed to pesticides and those who were not exposed. The
differences are striking and illustrate how pesticide expo-
sure impacts the mental and physical processes of children.
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Since the 1993 publication of the NAS report, more stud-
ies have been conducted that document the link between
pesticide exposure and toxic metals and children’s behav-
ioral difficulties.37 Many of these studies have supported the
hypothesis that exposure is a cause of behavioral abnormali-
ties in adults and children.38 However, the U.S. Environ-
mental Protection Agency (EPA) and scientists recognize
that greater and long-term studies are needed to further cor-
relate the cumulative effects of pesticide and toxic metals
exposure and children’s behavioral difficulties.39 Time is
therefore of the essence. A delay in funding, commission-
ing, or carrying out these very essential studies, could result
in an over abundance of toxic children.

III. Children Have a Higher Risk of Exposure and
Vulnerability to Toxic Exposure

Children’s exposure to pesticides comes from multiple
fronts. The first front of exposure is the physical environ-
ment in which they play, learn, and live on a daily basis.
They risk exposure at home, school, and day care centers as
well as parks and gardens.40 While most parents would
never think of putting their child in harm’s way, their child’s
daily activities at home and school places them at a great risk
of suffering the harmful effects of pesticide exposure. The
statistics reflect the magnitude and ubiquitousness of pesti-
cide usage in American homes. Over 90% of American
households use pesticides, and in 1995 homeowners pur-
chased over $2 billion in pesticide products.41 Chlorpyrifos,
an organophosphate pesticide, is one of the pesticides that
threatens the children’s environment with serious health
consequences.42

Chlorpyrifos has been used for the past 30 years as a home
and garden pesticide and has been most the common pesti-

cide used in schools to control termites and cockroaches.43

EPA has noted that organophosphates have a common
method of toxicity as they all affect the nervous system by
reducing the ability of an enzyme to deactivate a neurotrans-
mitter that transfers impulses across nerves to muscles.44

This interaction on the nervous system allows nerve im-
pulses to remain active longer than they normally do and
this results in overstimulation of the nervous system.45 This
overstimulation may cause toxic effects such as headaches,
nausea, dizziness, anxiety, restlessness, and other debilitat-
ing health effects.46 A 1998 study of chlorpyrifos, marketed
under the name Dursban, found that a single spraying of the
pesticide resulted in accumulation on furniture, toys, and
other absorbent surfaces for up to two weeks.47 In the sum-
mer of 2000, EPA and the manufacturer of Dursban agreed
to eliminate its use for nearly all household purposes and to
reduce its use in agriculture.48 The agreement called for pro-
duction to cease and a phaseout to begin for all home, lawn
and garden, and pest control uses.49 This measure as noted
by EPA will offer special protection for children whose ex-
posure to the dangerous pesticide was so great.50

The second front in which children are exposed is diet.51

Children drink more water and eat more food than adults
and therefore are more intensely exposed than adults to pes-
ticides and other toxins that are in food and water.52 Surveys
undertaken by EPA have shown that children consume food
with a high level of pesticide residues.53

While children’s risk of exposure to toxins is great, their
vulnerability to the pesticides and toxic metals is especially
high for several reasons. First, children behave like chil-
dren, not adults.54 They are curious and seek to learn and ex-
plore about their world utilizing all their senses. In the in-
fancy and toddler stage of life, they exhibit hand to mouth
behavior and have a natural tendency to explore.55 Second,
children’s immature systems are less able to handle toxins
because their organ systems are still developing.56 Children
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are not adults in smaller sized bodies.57 For example chil-
dren absorb about 50% of the lead to which they are ex-
posed, while adults absorb only 10% to 15%.58 Lastly, chil-
dren have more time to develop diseases that are initiated by
early exposure.59 Children’s tissues and organ systems are
still developing and evolving at different rates and thus they
are ultra sensitive to environmental contaminants over an
extended period.60

Historically, EPA evaluated and regulated pesticides
based upon an acceptable adult tolerance level and did not
consider the unique vulnerabilities of children.61 However
this approach changed after the publication of the 1993 NAS
report, when the government sought to implement greater
protection for children from pesticide harm.62

IV. The Federal and State Government Response to
the Risk, Exposure, and Vulnerability That Children
Face

After the publication of the 1993 NAS report, the U.S. Con-
gress passed the Food Quality Protection Act (FQPA).63 The
Act amended the Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA)64 as well as the Federal Food,
Drug, and Cosmetic Act (FFDCA)65 in order to protect the
public from harmful exposures to pesticides. Under the
FQPA, within a 10-year period, EPA must reassess estab-
lished tolerances for pesticide residues in foods.66 In the re-
assessment process, EPA is required to first apply an addi-
tional tenfold safety factor in establishing tolerances to safe-
guard the safety of foods for children, unless reliable data
support a different factor.67 They must guarantee that there is
reasonable certainty that no harm will result to children
from mass exposure to a pesticide from food, drinking wa-
ter, and residential sources.68 Finally, they must consider
available information concerning the cumulative effects on
children of pesticides that act in a similar harmful way.69

The FQPA is administered by EPA’s Office of Pesticide
Programs (OPP).70 After the FQPA became law, EPA ini-
tially developed short-term guidelines for determining
whether the additional safety factor should be applied and
these initial guidelines and procedures have continued to
evolve over time.71 The OPP created and still utilizes a

Safety Factor Committee which consist of scientists, man-
agers, and other experts.72 This committee makes recom-
mendations to the OPP management about applying the
safety factor in individual pesticide risk assessments.73 Af-
ter the initial guidelines and procedures were developed,
EPA developed a formal policy document that addresses ap-
plying the 10 times safety factor and other administrative
policies.74 The policy document has a broader reach than the
guidelines and procedures currently followed.75 The policy
document provides more discussion about the legal frame-
work, overall approach and related toxicology and exposure
issues than the procedures and guidelines.76 The policy doc-
ument is not considered a regulation but has been released
for public comment. EPA has now reviewed the public com-
ments and in February 2002 released a final report with its
response to the public feedback.77

Since the passage of the FQPA, other measures have been
taken at the federal level which recognize the risk that chil-
dren face from pesticides and seek to provide greater protec-
tion for children. In 1997, President William J. Clinton is-
sued an Executive Order78 which required all federal agen-
cies to make it a high priority to identify and assess environ-
mental health and safety risks that may disproportionately
affect children. It further required that all federal agencies
verify that their policies, programs, activities, and standards
address disproportionate risks to children that result from
environmental health or safety risks.79

In addition to making the protection of children a priority,
the order called for the establishment of the Task Force on
Environmental Health Risks and Safety Risks to Children.80

The task force sought to recommend strategies to protect
children’s environmental health and safety.81 In 1998, the
task force identified four important areas for prompt action
including childhood asthma, unintentional injuries, devel-
opmental disorders, and childhood cancer.82 The Adminis-
tration of President George W. Bush continues to support
the task force, and in October 2001, President Bush signed
Executive Order No. 13229,83 which extended the work of
the task force by another 18 months. The task force will con-
tinue to evaluate current programs and develop new ones to
meet its goal.84 It identified its first task as an examination of
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programs that combat childhood lead poisoning and the in-
creased incidence of asthma.85

To further enhance the commitment to protecting chil-
dren from environmental health risks, EPA established the
Office of Children’s Health Protection (OCHP).86 This of-
fice seeks to make the protection of children’s health a fun-
damental goal of public health and environmental protec-
tion in the United States.87

Congress has also responded to President Clinton’s initial
call to protect children. Recent proposed legislation has at-
tempted to provide greater protections for children against
environmental threats. On May 24, 1999, the Children’s En-
vironmental Protection Act (CEPA) of 1999 was introduced
in the U.S. Senate.88 CEPA while broad in scope, sought to
protect children and sub-populations from exposure to envi-
ronmental pollutants, including pesticide exposure in
schools and to provide parents with information concerning
toxic chemicals that pose risk to children, and for other pur-
poses.89 While this bill showed great promise and had 147
members of the House of Representatives supporting it, it
was referred to the House Subcommittee on Health and En-
vironment and did not survive the committee process.90

The Children’s Protection and Community Clean Up Act
of 199991 was another proposed bill that sought to provide
additional safeguards for children. This bill included provi-
sions on many issues related to environmental health for
children and offered other protective devices to afford addi-
tional safeguards for children.92 This bill was referred to the
House Subcommittee on Finance and Hazardous Materials.
The bill as written did not survive the committee process
and will not be reintroduced in the 108th Congress.93

While these early efforts to legislate greater protection for
children against pesticides were unsuccessful, the need to
protect children from pesticide exposure at school is still be-
ing intensely pursued by legislators. Since 1999, legislators
have sought to enact the School Environmental Protection
Act (SEPA) recognizing the risk of harm that pesticide use
in school may bring to children.94 SEPA would require all
public schools and local educational agencies to follow an
Integrated Pest Management (IPM) program so to minimize
the use of pesticides in schools. It also seeks to provide par-
ents, and other interested parties with notice of the use of
pesticides in schools.95 IPM is a viable alternative to routine

pesticide use.96 Instead of relying upon routine pesticide
spraying, IPM relies on preventive measures to limit or stop
pest access and further relies on monitoring to determine
whether problems exist and to what degree.97 Routine
spraying is replaced by routine housekeeping such as daily
room cleaning or trash pick up and maintenance strategies
that eliminate pest attractions and habitats.98 SEPA does not
ban pesticide use but seeks to reduce and eliminate its use
through promotion of nonchemical methods and using the
least toxic pesticides.

In 1999, House Bill H.R. 327599 and Senate Bill S.
1716100 were introduced in the 106th Congress. As written
in both bills, the 1999 SEPA sought to amend FIFRA at sev-
eral levels. The Act had several components that impacted
the federal and state level. At the federal level, the Act estab-
lished several new management and oversight bodies to de-
velop standards and monitor the various provisions of
SEPA. It required the administrator of EPA to establish a
National School Integrated Pest Management Advisory
System to develop and update nationwide standards for im-
plementing IPM systems in schools.101 SEPA additionally
mandated that the EPA administrator establish a National
School Integrated Pest Management Advisory Board.102

The board had many oversight and coordination duties in-
cluding the responsibility to review pesticides used in
schools for their short-term and long-term toxic effects.103

The Act also required the EPA administrator to create and
fill a position for school pest management in the OPP.104

This position would be responsible for the coordination of
integrated pest management systems in schools.105

While the Act made changes at the federal level, it also
mandated changes at the state level. First, it mandated that
the local educational agencies create and administer IPM
systems in compliance with the Act.106 Schools were also re-
quired to prohibit the application of a pesticide when the
school or school grounds were occupied or in use. If an area
or room was treated by a pesticide, other than a least-toxic
pesticide, the school was prohibited from using the room 24
hours after the application.107 The Act stated that all local
educational agencies were required to maintain informa-
tion about the pesticides used at each school and to make
the information available to the public.108 SEPA further re-
quired the school to notify parents, students, and other in-
terested parties at the beginning of the school year that the
school was using IPM.109 If the school failed to provide this
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universal notification, then they were prohibited from using
a pesticide.110

The Act also addressed what procedures must be fol-
lowed if a pest was unable to be controlled via the IPM sys-
tem or the least-toxic pesticides.111 These procedures in-
cluded notifying parents and other interested parties of fu-
ture spraying when used and posting warning signs after the
application.112 The Act had very specific requirements
about time of posting and sign content.113

The Act established civil penalties but did have a cap on
the amount of fine that could be leveled for violations of
specific provisions in the Act.114 The Act created an IPM
Trust Fund which was funded by the civil penalties paid by
offenders.115 The trust fund sought to remedy the harm
caused by offenders by funding education, training, and
other developmental activities used by IPM systems in
schools.116 The provisions in the Act provided immediate
short-term protection and were excellent initial steps to pro-
tect children.

SEPA of 1999 did not progress out of the committee pro-
cess and failed to come to the House or Senate floor for a
vote.117 However, legislators tried again in the 107th Con-
gress to pass SEPA. The SEPA of 2002 was not introduced
as an independent standing bill but was added as an
amendment to the Senate Elementary and Secondary Ed-
ucation Act Authorization Bill118 and a House bill.119 The
SEPA amendment of 2002 was withdrawn from these bills
in the committee process and again failed to be enacted
by legislators.120

After the 107th Congress failed to enact SEPA of 2002,
the SEPA of 2003 was introduced in the 108th Congress as
House Bill H.R. 121.121 The bill was referred to the House
Committee on Agriculture.122 In previous years, SEPA has
encountered opposition in the House Committee on Agri-
culture but the bill sponsor Rep. Rush Holt (D-N.J.) has af-
firmed his commitment to the bill and its goal of protecting
children from pesticide harm.123

While the federal government has struggled to pass legis-
lation that seeks to protect children from pesticide usage,
many states, including Representative Holt’s home state of
New Jersey, have passed laws that seek to protect children
from pesticide threats. A survey of state laws regarding pes-
ticides and their use in schools indicates that seven states
recognize the importance of controlling toxic drift by limit-

ing pesticide applications in areas located near a school.124

Moreover, 16 states require posting of signs when a school
applies pesticides indoors, and 25 states require sign notifi-
cation when pesticides are applied on the school grounds.125

Further, 21 states require that schools provide prior written
notice to students, parents, and staff before a pesticide is ap-
plied, and IPM systems, in some form, are recommended or
required in 16 states.126

The Montgomery County, Maryland, public school IPM
program is a school district that has successfully imple-
mented IPM and which now serves as a model program that
other schools study.127 The Montgomery County IPM pro-
gram has been implemented at 200 sites.128 In 1985, the 200
sites used 5,000 applications of pesticides.129 The county
implemented the IPM program and four years later no pesti-
cides were used. This practice saved the school district
$1,800 per school and $30,000 at the food service ware-
house.130 Currently over 150 schools districts nationally
have policies or programs that utilize one or more IPM pro-
vision, such as posting notifications of pesticides, providing
parents with prior notification of planned pesticide usage,
and prohibiting use of some pesticides.131 The national trend
indicates that more schools are seeking to adopt IPM poli-
cies.132 It is obvious that IPM has a successful history of re-
ducing and eliminating pesticide usage in schools. Hope-
fully this successful record at the state level will be noted by
legislators as they debate and review the SEPA of 2003. The
passage of H.R. 121 would establish a federal policy regard-
ing pesticide use and provide tremendous protection for
children throughout the United States against the dangers of
environmental toxins.

V. Conclusion

Society continues to seek out an explanation for the increas-
ing number of children who exhibit learning and behavioral
difficulties. Scientific studies continue to document links
between environmental contaminants and behavioral and
learning difficulties in children. Pesticides and toxic metals
are one of the many contaminants that children are exposed
to through their daily activities at school, home, and play.133

Studies of pesticides, such as chlorpyrifos, have shown the
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damaging effects that pesticides have on the developing
bodies and organ systems of children.134

As a result of the above-stated studies, state and federal
legislators have noted that children have greater susceptibil-
ity to pesticide harm and sought to enact legislation and di-
rect resources to ensure that children are protected from the
hazards of pesticide exposure.135 The passage of the FQPA
in 1996 was probably the first step in a series of federal ef-
forts to respond to the growing number of scientific studies
that highlight the unique dangers that children face from ex-
posure to pesticides. Although many of their efforts and
laws appear to be evolving, much more remains to be done
to secure greater protections for children.

While the federal efforts are slowly emerging, many
states have taken initiative and passed legislation that seeks
to protect children from one of the greatest sources of pesti-
cide harm they face, the school environment.136 Hopefully
as science continues to study and prove the correlation be-
tween the cumulative effects of pesticide and toxic metals
exposure to children’s behavioral difficulties, federal and
state legislators will pass legislation that protects children
from these harmful contaminants.

These environmental contaminants capture and place
children in a vicious and often life-changing cycle. First,
they are exposed to a multitude of environmental contami-
nants through daily activities at school, home, and play ar-
eas.137 Their developing bodies are unable to handle these
contaminants and, consequently, suffer adverse effects,
which include, but are not limited to, impaired cognitive de-
velopment and physical damages, such as brain damage.138

The children, due to these adverse effects often experience
behavioral, educational, and emotional problems and have
difficulty learning or exhibit other anti-social behavior.139

Often such anti-social behavior is exhibited in schools and
punished by strict policies—such as zero tolerance—when

such punished behavior may be environmentally caused.140

In response to their children’s behavior at school, concerned
parents seek help for their children. In visiting their family
doctor, they encounter a medical community that quickly
prescribes a mood-altering drug which attempts to alleviate
the problems caused by the environmental contaminants.
But this cure may be another form of chemical poisoning in
their developing bodies.141

While this cycle may seem unrealistic to many, the U.S.
Court of Appeals for the Ninth Circuit noted in the recent
case Caro v. Woodford142 that the counsel of a criminally ac-
cused defendant was ineffective for failing to investigate the
effects of his troubled background of childhood abuse and
lifelong exposure to neurotoxins on his mental capacity.143

The court acknowledged that pesticide exposure may have
lead to the defendant’s aggressive behavior,144 and re-
manded the case to the district court to hold an evidentiary
hearing to determine if the defendant suffered brain damage
due to his exposure to neurotoxicants and his personal back-
ground. The district court found that brain damage had been
sustained and vacated the defendant’s death sentence and
ordered a new trial.145 The Caro case illustrates that the
evolving cycle of environmental poisoning of children is not
fiction, but instead a reality that can no longer be ignored.
Society must respond with all possible haste to stop the sys-
temic cycle of environmental poisoning and punishment
that children face today.
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