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SENATE BILL NO. 692 
RELATING TO PESTICIDES 

 
Chairpersons Green and Ruderman and Members of the Committees: 
 
 Thank for the opportunity to testify on Senate Bill No. 692.  This bill seeks to 
eliminate the issuance of a Warning Notice to applicators who have misapplied a 
pesticide product and adds a criminal penalty component of any person who causes 
physical harm to another person through the negligent application of a pesticide, and 
shall be guilty of a class C felony and shall on conviction be fined not more than 
$10,000 or imprisoned for not more than five years, or both.  The Hawaii Department of 
Agriculture (HDOA or Department) has strong reservations about SB 692.  

We feel that this bill will impact many homeowners who may inadvertently 
misapply a pesticide that can have large ramifications such as the evacuation of schools 
or causing harm to family members.  While the seriousness of creating a high level 
episode due to misapplication of a pesticide is noted, making felons out of homeowners 
is of concern.   

Furthermore, while our Pesticide Branch enforcement inspectors are trained to 
follow EPA inspection procedures, they are not trained to conduct criminal 
investigations and would need additional training to conduct their 
investigations/inspections according to proper criminal procedures (chain of custody, 
Miranda warnings, etc.) or need the assistance of trained criminal investigators.  This 
would mean enforcement would proceed more slowly and take more of the inspection 
staff’s limited time.  

Thank you for allowing testimony from the Department. 
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Sylvia R. Pager, MD, representing the American Academy of Pediatrics, 
Hawaii Chapter, presented the following testimony the morning of 
February 5th to the Hawaii House Committee on Energy and 
Environmental Protection. 
 
Dr. Pager passed away on Sunday, February 8th following a severe stroke 
that occurred just after she testified at the state Legislature on Thursday.  
 
To honor Dr. Pager’s long-standing service and advocacy on behalf of 
Hawaii’s pregnant women, breast-feeding mothers, and young children, 
the American Academy of Pediatrics, Hawaii Chapter will submit her 
testimony for HB1514 to committee hearings on every bill related to 
disclosure, notification, and buffer zones of toxic, restricted use pesticides 
and to our concern about pesticide exposure that science demonstrates 
negatively impacts the health and well-being of Hawaii’s keiki.  
 
Mahalo for the opportunity to honor Dr. Pager in this way, ensuring the 
voice of the American Academy of Pediatrics, Hawaii Chapter continues to 
be heard throughout this legislative session. 
 
Aloha,  
 
R. Michael Hamilton, MD, MS, FAAP 
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Representative Chris Lee, Chair 
Representative Nicole E. Lowen, Vice Chair 
 
Thursday, February 5, 2015 
8:30am, Conference Room 325 
 
 
Sylvia R. Pager, MD, MS, FAAP, FABM, IBCLC 
Pediatrics Breastfeeding Medicine 
Assoc. Clin. Prof., Dept. of Pediatrics 
JABSOM, University of Hawaii 
AAP Hawaii Chapter Breastfeeding Coordinator 
 
 
TESTIMONY IN STRONG SUPPORT OF HB1514 – RELATING TO 
ENVIRONMENTAL PROTECTION 
 
Aloha Kakou, Members of the Committee on Energy and Environmental 
Protection, 
 
My name is Dr. Sylvia Pager and as a practicing pediatrician for over 38 years, I 
am writing to urge your strong support of HB1514 - Relating to Environmental 
Protection. This bill requires that the state to protect keiki and kupuna health by 
requiring disclosure, notification, and buffer zones of toxic restricted use 
pesticides around schools and nursing homes. 
 
This bill protects our communities who could be potentially impacted by pesticide 
drift by requiring that restricted-use pesticide users disclose the pesticides they 
are spraying and notify communities who could be potentially impacted by 
pesticide drift.  Such regulations are in line with the regulations of 31 other 
states that understand it is vital for states to protect children and sensitive 
populations from the toxic impacts of pesticide use by regulating pesticide 
use on or around schools. 
 
It is critical that the state take action to reduce childhood pesticide 
exposure because toxic exposure to pesticides during fetal,1 neonatal,2 and 
infant life can disrupt critical developmental processes.3 Early life pesticide 
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exposure has been linked to long-term health effects including cancer,4 
decreased cognitive function,5,6,7 behavior problems,8,9 birth defects and other 
adverse birth outcomes,10,11 and asthma.12  
The American Academy of Pediatrics (AAP) recently published a major report 
entitled “Pesticide Exposure in Children” that comprehensively reviewed 195 
medical studies on the subject (see Roberts and Karr 2012).  Among other 
impacts, their chief concerns were as follows: 
 

1) Childhood cancers, especially leukemia and brain tumors; 
2) Neurobehavioral and cognitive deficits, such as reduced IQ and 

attention deficit/hyperactivity disorder;  
3) Adverse birth outcomes, including preterm birth, low birth weight, 

and congenital anomalies; and 
4) Asthma. 

 
We briefly discuss each of these impacts below, with reference to the AAP’s 
comprehensive review. 

  
Childhood cancers: 
Five of six recent case-control studies found a statistically significant relationship 
between pesticide exposure and leukemia (see Roberts and Karr 2012, p. 
e1773-e1774).  Two of the studies had the most detailed exposure assessment 
conducted to date, and found increasing risk with rising exposure, a strong 
indication that the observed associations are real.  Maternal exposure to 
pesticides between the periods of preconception through pregnancy was the 
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primary risk factor.  Maternal use of either herbicides or insecticides was 
associated with nearly double the risk of childhood leukemia (Infante-Rivard et al. 
1999).  A meta-analysis provided additional support, also showing double the risk 
of leukemia in mothers exposed to pesticides while pregnant or while their 
children were young (Wigle et al. 2009).  Monge et al. (2007) also found 
increased risk of leukemia in children borne to parents exposed occupationally to 
pesticides in Costa Rica. 
  
Nine of the ten studies examining pesticides and brain cancer that have been 
conducted since 1998 demonstrated an increased risk estimate of brain 
tumors with maternal and/or paternal exposure to pesticides, though not all 
achieved statistical significance.  One study, which involved 321 cases 
demonstrated that maternal exposure to insecticides before or during 
pregnancy was associated with a 90% greater risk of astrocytoma (a type of 
brain cancer) in the child, as well as a trend to higher risk in exposed fathers (van 
Wijngaarden et al. 2003). 
 
Neurobehavioral and cognitive deficits: 
Exposure to many pesticides causes acute neurological symptoms, such as 
headaches and dizziness.  However, a spate of recent studies is building an 
irrefutable case that long-term, low-level exposure to organophosphate 
insecticides (OPs) in early life (particularly in utero) has profoundly negative 
impacts on children’s neurological development.   
 
The National Institutes of Health and the EPA are sponsoring three large-scale 
studies into this subject, two in urban settings and one in a rural community (see 
Roberts and Karr 2012, e1775-e1776).  Women were enrolled during pregnancy, 
and their exposure to OPs carefully measured.  Their children were tested for 
neurological development in the following years. The studies demonstrate that at 
two to four years of age, higher prenatal OP exposure was associated with 
“significantly poorer mental development,” “pervasive developmental disorder,” 
and in one group “increased scores for attention-deficit/hyperactivity disorder” 
(Eskenazi et al. 2007, Rauh et al. 2006).  At seven years of age, kids more highly 
exposed to OPs in the womb had lower IQ scores in all three groups (Rauh et al. 
2011, Bouchard et al. 2011, Engel et al 2011).  Bouchard et al (2010) similarly 
found increased rates of attention-deficit/hyperactivity disorder in eight to 15-
years olds whose urine had higher levels of OP breakdown products, a sign of 
greater exposure. 
 
These findings are even more concerning when one considers the intensive use 
of chlorpyrifos in Hawai’i’s seed corn operations, coupled with its propensity to 
drift.  Chlorpyrifos has been linked to lung cancer, colorectal cancer, and 
non-Hodgkin’s lymphoma. An examination of California’s Pesticide Illness 
Surveillance Program shows that chlorpyrifos was among the most frequently 
cited culprits in drift-related pesticide illnesses over the past two decades (CA 
PISP 1992-2011).  The US Geological Survey has found “toxic rainfall” 



containing excessive levels of chlorpyrifos (for aquatic life) in California (USGS 
2003).   

Records released by DuPont-Pioneer show the company sprays OPs on Kaua’i 
frequently, once every four days (91 days/year).   The OP insecticide chlorpyrifos 
is also one of the most heavily used RUPs on Kaua’i, and according to the 
Kauai Good Neighbor Program, in the last 13 months 1,975lbs of 
chlorpyrifos has been used on Kauai. Air sampling at Waimea school has 
consistently detected chlorpyrifos. Thus, based on these lines of evidence, there 
is sure reason to expect that chlorpyrifos drift is adversely affecting the health of 
residents.  

Adverse birth outcomes 
The American Academy of Pediatrics is also concerned about the possible role of 
pesticides in triggering adverse birth outcomes (see Roberts and Karr 2012, 
e1776-e1778).  Two studies in Minnesota have revealed a higher rate of birth 
defects in children fathered by male pesticide applicators in areas of the 
state where chlorophenoxy herbicides (e.g. 2,4-D) and fungicides are most 
heavily applied.  These studies also found a seasonal effect, with children 
conceived in the spring, when herbicide use is heaviest, exhibiting the 
highest birth defect rates (Garry et al. 1996, Garry et al.  2002).  Six additional 
studies described by Roberts and Karr (2012) found higher risk ratios for birth 
defects in mothers exposed to pesticides, with three of them showing statistically 
significant effects.  A study of expectant mothers carried out in New York 
demonstrated an association between exposure to chlorpyrifos and reduced birth 
weight and length (Perera et al. 2003).  Wolff et al. (2007) also found reduced 
birth weight in infants born to mothers exposed to OPs during pregnancy, but 
only in those children with a mutation that reduces their ability to detoxify OPs.  
Another study found that in utero exposure to OPs was associated with reduced 
gestation time (Eskenazi et al. 2004).  Prenatal atrazine exposure has been 
associated with suppression of fetal growth (Chevrier et al 2011) and exposure 
to chlorophenoxy herbicides and certain other classes of herbicide, such 
as triazines (e.g. atrazine), with increased risk of spontaneous abortion 
(Arbuckle et al. 1999, 2001). 
 
Asthma  
The AAP also considers asthma to be a major adverse health outcome of 
pesticide exposure (see Roberts and Karr 2012, e1779).  Asthma is the most 
common, chronic noninfectious disease of childhood, and is estimated to affect 
300 million people worldwide, causing a quarter of a million deaths each year 
(Strina et al. 2014).  Asthma is characterized by intermittent breathing difficulty, 
including chest tightness, wheezing, cough and shortness of breath.  There have 
been few studies of pesticides and asthma in children, but those conducted raise 
serious concerns.  For instance, exposure to either herbicides or insecticides 
in the first year of life was strongly linked to a diagnosis of asthma before 
the age of five in a study carried out in southern California – an over four-fold 
higher risk from herbicides and more than two-fold greater risk from insecticide 



exposure (Salam et al 2004).  Studies of adults provide similar evidence.  
Farmers are at high risk of asthma and other respiratory diseases (Hoppin 
2002), and exposure to organophosphate and carbamate insecticides has been 
linked to asthma in Canadian farmers (Senthilselvan et al. 1992).  Two studies in 
the U.S. have associated exposure to a number of pesticides with wheezing, one 
of the major symptoms of asthma.  Hoppin et al (2002) found a higher incidence 
of wheezing in farmers exposed to the herbicides atrazine, alachlor and 
paraquat, as well as the OP insecticides chlorpyrifos, parathion and malathion.  
All of these pesticides are used heavily and frequently in Hawai’i. These 
findings take on added weight when one considers the testimony of Kaua’i 
physicians that Westside residents are very frequently afflicted with symptoms of 
respiratory distress.  
 
Children may be exposed to and harmed by pesticides even when they are 
exposed only at second hand.  For example, farmworkers exposed to pesticides 
may accumulate residues on their skin and clothing, and thereby inadvertently 
expose their families (Thompson et al., 2003).  Similarly, rural homes have much 
higher levels of pesticide residues in dust than non-rural residences (Simcox et 
al, 1995, 1999; Rull et al., 2009).  These take-home pathways can contribute to 
children’s exposure to pesticides in agricultural communities (Lu et al, 2000). 

 
 

Health Harms Specifically Linked to Pesticide Drift  
The medical studies discussed above address the harms of pesticides from a 
variety of exposure pathways: food, water, dermal contact, inhalation and/or drift.  
Below, we discuss studies that specifically address health outcomes where drift 
is the presumed exposure pathway.  
 
A growing body of research supports the proposition that living near pesticide-
sprayed fields increases the risks of a number of serious diseases, and exposure 
via pesticide drift is the only logical explanation.  Many of these studies have 
been conducted in California, which has an extremely fine-grained pesticide 
reporting system that provides precise information on which pesticides are 
sprayed near any given community, when, and in what amounts.  
Epidemiological studies based on this information have made some troubling 
findings.  For instance, Costello et al. (2009) have found that exposure to 
paraquat and maneb within 500 meters of the home increased the risk of 
Parkinson’s disease by 75%, with those under 60 years of age at higher 
risk.   

 
 

Autism 
Roberts et al. (2007) conducted an analysis, which found that expectant 
mothers residing within 500 meters of fields sprayed with organochlorine 
insecticides (e.g. dicofol and endosulfan) during early pregnancy had a six-
fold higher risk of bearing children with autism spectrum disorder than 



mothers not living near such fields; this ASD risk declined with increasing 
distance from field sites and increased with rising application amounts.  
Shelton et al. (2014) found a 60% increased risk of autism spectrum disorder 
(ASD) in children of mothers who lived near fields sprayed with organophosphate 
insecticides at some point during their pregnancies, with much higher risk when 
exposure occurred in the second trimester of their pregnancies.  Similarly 
increased risk – for both ASD and developmental delay – was found for children 
of mothers near fields treated with pyrethroid insecticides just prior to conception 
or during their third trimester.  Proximity to carbamate-treated fields was also 
linked to higher risk of developmental delay.   

 
Several of the insecticides at issue in this California study are used on Kaua’i and 
likely on other islands as well: one of the three organophosphates (chlorpyrifos); 
four of the five pyrethroid insecticides – permethrin, lambda-cyhalothrin, 
cypermethrin and esfenvalerate; and one of the two carbamates (methomyl). 
With at least 26 schools in Hawaii located within one mile of large 
agricultural companies, this is of grave concern.    
 
The medical evidence is staggering and highly unnerving. As a doctor, it is my 
obligation to tend to the health of my community. I take this responsibility with 
great seriousness. I respectfully urge the committee members to take their role 
as policymakers with the same level of seriousness, and pass this measure to 
protect our keiki.  
 
Thank you for this opportunity to provide testimony, I am happy to provide further 
analysis or respond to follow-up questions from the Committee. 
 
 
Sincerely, 
 
 
 
Sylvia R. Pager, MD 
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Comments: Aloha. Many Pesticides/Herbicides are derived from Weapons of War
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TESTIMONY	
  IN	
  SUPPORT	
  OF	
  SB692	
  
Hawaii	
  State	
  Senate	
  
Thursday,	
  February	
  12,	
  2015	
  
State	
  Conference	
  Room	
  414	
  at	
  3:40p	
  
Submitted	
  by	
  Lynn	
  B.	
  Wilson,	
  PhD	
  
	
  

Chair	
  &	
  Committee	
  Members	
  of	
  the	
  Senate	
  Committees	
  on	
  Health,	
  Agriculture,	
  and	
  
Judicial	
  
	
  
Dear	
  Senators:	
  
	
  
I	
  am	
  a	
  cultural	
  anthropologist	
  who	
  has	
  invested	
  over	
  20	
  years	
  in	
  supporting	
  the	
  health	
  
and	
  well	
  being	
  of	
  young	
  children	
  and	
  their	
  families	
  in	
  Hawaii	
  by	
  partnering	
  with	
  public	
  
and	
  private	
  agencies	
  including	
  the	
  Hawaii	
  State	
  Department	
  of	
  Health,	
  UH	
  JABSOM	
  
Department	
  of	
  Pediatrics,	
  American	
  Academy	
  of	
  Pediatrics/Hawaii	
  Chapter,	
  
community	
  health	
  centers,	
  and	
  early	
  childhood	
  organizations	
  in	
  the	
  areas	
  of	
  health,	
  
early	
  learning,	
  family	
  engagement	
  and	
  support.	
  I	
  have	
  also	
  co-­‐founded	
  small	
  
businesses	
  with	
  Sharon	
  Taba,	
  MEd,	
  Webfish	
  Pacific,	
  LLC	
  &	
  Same	
  Small	
  Boat	
  
Productions,	
  LLC,	
  that	
  have	
  received	
  federal,	
  state,	
  and	
  foundation	
  support	
  to	
  develop	
  
projects	
  supporting	
  young	
  children	
  and	
  their	
  families.	
  
	
  
I	
  am	
  writing	
  to	
  urge	
  you	
  to	
  support	
  SB692:	
  Relating	
  to	
  Pesticides,	
  introduced	
  by	
  
Senators	
  Gabbard,	
  Chun	
  Oakland,	
  Green,	
  Ruderman,	
  Galuteria,	
  Ihara.	
  
	
  
This	
  proposed	
  law	
  aims	
  to	
  change	
  laws	
  for	
  negligent	
  application	
  of	
  a	
  pesticide.	
  

Research	
  clearly	
  demonstrates	
  that	
  even	
  low	
  exposures	
  to	
  environmental	
  toxins,	
  such	
  
as	
  pesticides	
  (including	
  fumigants,	
  herbicides,	
  pesticides,	
  etc.),	
  put	
  healthy	
  brain	
  
development	
  in	
  fetuses	
  and	
  young	
  children	
  at	
  tremendous	
  risk.	
  Please	
  see	
  attached	
  
policy	
  statements	
  from	
  the	
  American	
  Academy	
  of	
  Pediatrics	
  and	
  the	
  American	
  College	
  
of	
  Obstetricians	
  and	
  Gynecologists.	
  This	
  research	
  shows	
  pesticide	
  exposure	
  can	
  
negatively	
  impact	
  human	
  motor-­‐neuron	
  systems,	
  increase	
  autism,	
  and	
  result	
  in	
  
endocrine	
  disruption,	
  with	
  dramatic	
  effects	
  on	
  vulnerable	
  populations	
  especially	
  
pregnant	
  women	
  and	
  children.	
  	
  

Therefore,	
  it	
  is	
  critical	
  to	
  establish	
  appropriate	
  penalties	
  for	
  inappropriate	
  application	
  
of	
  pesticide.	
  	
  

Thank	
  you	
  for	
  this	
  opportunity	
  to	
  ask	
  your	
  support	
  of	
  SB692.	
  It’s	
  a	
  critical	
  time	
  to	
  pay	
  
attention	
  to	
  the	
  “upstream”	
  solutions	
  that	
  will	
  play	
  such	
  a	
  prominent	
  role	
  in	
  positively	
  
influencing	
  the	
  health	
  and	
  well-­‐being	
  of	
  Hawaii’s	
  communities,	
  families	
  and	
  young	
  
children	
  for	
  generations	
  to	
  come.	
  
	
  
With	
  Respect	
  &	
  Aloha,	
  	
  
	
  

Lynn	
  B.	
  Wilson,	
  PhD	
  
94-­‐870	
  Lumiauau	
  Street,	
  B204	
  
Waipahu,	
  HI	
  96797	
  



POLICY STATEMENT

Pesticide Exposure in Children

abstract
This statement presents the position of the American Academy of Pe-
diatrics on pesticides. Pesticides are a collective term for chemicals
intended to kill unwanted insects, plants, molds, and rodents. Children
encounter pesticides daily and have unique susceptibilities to their po-
tential toxicity. Acute poisoning risks are clear, and understanding of
chronic health implications from both acute and chronic exposure are
emerging. Epidemiologic evidence demonstrates associations between
early life exposure to pesticides and pediatric cancers, decreased cog-
nitive function, and behavioral problems. Related animal toxicology
studies provide supportive biological plausibility for these findings.
Recognizing and reducing problematic exposures will require attention
to current inadequacies in medical training, public health tracking, and
regulatory action on pesticides. Ongoing research describing toxico-
logic vulnerabilities and exposure factors across the life span are
needed to inform regulatory needs and appropriate interventions. Pol-
icies that promote integrated pest management, comprehensive pes-
ticide labeling, and marketing practices that incorporate child health
considerations will enhance safe use. Pediatrics 2012;130:e1757–e1763

INTRODUCTION

Pesticides represent a large group of products designed to kill or harm
living organisms from insects to rodents to unwanted plants or ani-
mals (eg, rodents), making them inherently toxic (Table 1). Beyond
acute poisoning, the influences of low-level exposures on child health
are of increasing concern. This policy statement presents the position
of the American Academy of Pediatrics on exposure to these products.
It was developed in conjunction with a technical report that provides
a thorough review of topics presented here: steps that pediatricians
should take to identify pesticide poisoning, evaluate patients for
pesticide-related illness, provide appropriate treatment, and prevent
unnecessary exposure and poisoning.1 Recommendations for a regula-
tory agenda are provided as well, recognizing the role of federal agen-
cies in ensuring the safety of children while balancing the positive
attributes of pesticides. Repellents reviewed previously (eg, N,N-diethyl-
meta-toluamide, commonly known as DEET; picaridin) are not discussed.2

SOURCES AND MECHANISMS OF EXPOSURE

Children encounter pesticides daily in air, food, dust, and soil and on
surfaces through home and public lawn or garden application,
household insecticide use, application to pets, and agricultural product

COUNCIL ON ENVIRONMENTAL HEALTH

KEY WORDS
pesticides, toxicity, children, pest control, integrated pest
management
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residues.3–9 For many children, diet
may be the most influential source, as
illustrated by an intervention study
that placed children on an organic
diet (produced without pesticide) and
observed drastic and immediate de-
crease in urinary excretion of pesticide
metabolites.10 In agricultural settings,
pesticide spray drift is important for
residences near treated crops or by
take-home exposure on clothing and
footwear of agricultural workers.9,11,12

Teen workers may have occupational
exposures on the farm or in lawn
care.13–15 Heavy use of pesticides may
also occur in urban pest control.16

Most serious acute poisoning occurs
after unintentional ingestion, although
poisoning may also follow inhalational
exposure (particularly from fumigants)
or significant dermal exposure.17

ACUTE PESTICIDE TOXICITY

Clinical Signs and Symptoms

High-dose pesticide exposure may re-
sult in immediate, devastating, even
lethal consequences. Table 2 summa-
rizes features of clinical toxicity for

the major pesticides classes. It high-
lights the similarities of common clas-
ses of pesticides (eg, organophosphates,
carbamates, and pyrethroids) and
underscores the importance of dis-
criminating among them because treat-
ment modalities differ. Having an index
of suspicion based on familiarity with
toxic mechanisms and taking an envi-
ronmental history provides the oppor-
tunity for discerning a pesticide’s role in
clinical decision-making.18 Pediatric care
providers have a poor track record for
recognition of acute pesticide poison-
ing.19–21 This reflects their self-reported
lack of medical education and self-
efficacy on the topic.22–26 More in-depth
review of acute toxicity and manage-
ment can be found in the accompanying
technical report or recommended
resources in Table 3.

The local or regional poison control center
plays an important role as a resource for
any suspected pesticide poisoning.

There is no current reliable way to de-
termine the incidence of pesticide ex-
posure and illness in US children. Existing
data systems, such as the American
Association of Poison Control Centers’

National Poison Data System or the Na-
tional Institute for Occupational Safety
and Health’s Sentinel Event Notifica-
tion System for Occupational Risks,27,28

capture limited information about acute
poisoning and trends over time.

There is also no national systematic
reporting on the use of pesticides by
consumers or licensed professionals. The
last national survey of consumer pesti-
cide use in homes and gardens was in
1993 (Research Triangle Institute study).29

Improved physician education, accessi-
ble and reliable biomarkers, and better
diagnostic testing methods to readily
identify suspected pesticide illness
would significantly improve reporting
and surveillance. Such tools would be
equally important in improving clinical
decision-making and reassuring fami-
lies if pesticides can be eliminated from
the differential diagnosis.

The Pesticide Label

The pesticide label contains informa-
tion for understanding and preventing
acute health consequences: the active
ingredient; signal words identifying
acute toxicity potential; US Environ-
mental Protection Agency (EPA) regis-
tration number; directions for use,
including protective equipment rec-
ommendations, storage, and disposal;
and manufacturer’s contact informa-
tion.30 Basic first aid advice is pro-
vided, and some labels contain a “note
for physicians” with specific relevant
medical information. The label does
not specify the pesticide class or
“other”/“inert” ingredients that may
have significant toxicity and can ac-
count for up to 99% of the product.

Chronic toxicity information is not in-
cluded, and labels are predominantly
available in English. There is significant
use of illegal pesticides (especially in
immigrant communities), off-label use,
and overuse, underscoring the impor-
tance of education, monitoring, and
enforcement.31

TABLE 1 Categories of Pesticides and Major Classes

Pesticide category Major Classes Examples

Insecticides Organophosphates Malathion, methyl parathion, acephate
Carbamates Aldicarb, carbaryl, methomyl, propoxur
Pyrethroids/pyrethrins Cypermethrin, fenvalerate, permethrin
Organochlorines Lindane
Neonicotinoids Imidacloprid
N-phenylpyrazoles Fipronil

Herbicides Phosphonates Glyphosate
Chlorophenoxy herbicides 2,4-D, mecoprop
Dipyridyl herbicides Diquat, paraquat
Nonselective Sodium chlorate

Rodenticides Anticoagulants Warfarin, brodifacoum
Convulsants Strychnine
Metabolic poison Sodium fluoroacetate
Inorganic compounds Aluminum phosphide

Fungicides Thiocarbamates Metam-sodium
Triazoles Fluconazole, myclobutanil, triadimefon
Strobilurins Pyraclostrobin, picoxystrobin

Fumigants Halogenated organic Methyl bromide, Chloropicrin
Organic Carbon disulfide, Hydrogen cyanide, Naphthalene
Inorganic Phosphine

Miscellaneous Arsenicals Lead arsenate, chromated copper arsenate,
arsenic trioxide

Pyridine 4-aminopyridine
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CHRONIC EFFECTS

Dosing experiments in animals clearly
demonstrate the acute and chronic
toxicity potential of multiple pesticides.
Many pesticide chemicals are classi-
fied by the US EPA as carcinogens. The

past decade has seen an expansion
of the epidemiologic evidence base

supporting adverse effects after

acute and chronic pesticide exposure

in children. This includes increasingly

sophisticated studies addressing

combined exposures and genetic
susceptibility.1

Chronic toxicity end points identified in
epidemiologic studies include adverse
birth outcomes including preterm
birth, low birth weight, and congenital

TABLE 2 Common Pesticides: Signs, Symptoms, and Management Considerationsa

Class Acute Signs and Symptoms Clinical Considerations

Organophosphate and N-methyl carbamate
insecticides

• Headache, nausea, vomiting, abdominal pain, and
dizziness

• Obtain red blood cell and plasma cholinesterase
levels

• Hypersecretion: sweating, salivation, lacrimation,
rhinorrhea, diarrhea, and bronchorrhea

• Atropine is primary antidote

• Muscle fasciculation and weakness, and respiratory
symptoms (bronchospasm, cough, wheezing, and
respiratory depression)

• Pralidoxime is also an antidote for organophosphate
and acts as a cholinesterase reactivator

• Bradycardia, although early on, tachycardia may be
present

• Because carbamates generally produce a reversible
cholinesterase inhibition, pralidoxime is not
indicated in these poisonings

• Miosis
• Central nervous system: respiratory depression,
lethargy, coma, and seizures

Pyrethroid insecticides • Similar findings found in organophosphates
including the hypersecretion, muscle fasciculation,
respiratory symptoms, and seizures

• At times have been mistaken for acute
organophosphate or carbamate poisoning

• Headache, fatigue, vomiting, diarrhea, and irritability • Symptomatic treatment
• Dermal: skin irritation and paresthesia • Treatment with high doses of atropine may yield

significant adverse results
• Vitamin E oil for dermal symptoms

Neonicotinoid insecticides • Disorientation, severe agitation, drowsiness,
dizziness, weakness, and in some situations,
loss of consciousness

• Supportive care

• Vomiting, sore throat, abdominal pain • Consider sedation for severe agitation
• Ulcerations in upper gastrointestinal tract • No available antidote

• No available diagnostic test
Fipronil (N-phenylpyrazole insecticides) • Nausea and vomiting • Supportive care

• Aphthous ulcers • No available antidote
• Altered mental status and coma • No available diagnostic test
• Seizures

Lindane (organochlorine insecticide) • Central nervous system: mental status changes
and seizures

• Control acute seizures with lorazepam

• Paresthesia, tremor, ataxia and hyperreflexia • Lindane blood level available as send out
Glyphosate (phosphonate herbicides) • Nausea and vomiting • Supportive care

• Aspiration pneumonia type syndrome • Pulmonary effects may be secondary to organic
solvent

• Hypotension, altered mental status, and oliguria in
severe cases

• Pulmonary effects may in fact be secondary to
organic solvent

Chlorophenoxy herbicides • Skin and mucous membrane irritation • Consider urine alkalinization with sodium
bicarbonate in IV fluids• Vomiting, diarrhea, headache, confusion

• Metabolic acidosis is the hallmark
• Renal failure, hyperkalemia, and hypocalcemia
• Probable carcinogen

Rodenticides (long-acting anticoagulants) • Bleeding: gums, nose, and other mucous
membrane sites

• Consider PT (international normalized ratio)

• Bruising • Observation may be appropriate for some clinical
scenarios in which it is not clear a child even
ingested the agent

• Vitamin K indicated for active bleeding (IV vitamin K)
or for elevated PT (oral vitamin K)

IV, intravenous; PT, prothrombin time.
a Expanded version of this table is available in the accompanying technical report.1
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anomalies, pediatric cancers, neuro-
behavioral and cognitive deficits, and
asthma. These are reviewed in the
accompanying technical report. The
evidence base is most robust for
associations to pediatric cancer and
adverse neurodevelopment. Multiple
case-control studies and evidence re-
views support a role for insecticides in
risk of brain tumors and acute lym-
phocytic leukemia. Prospective con-
temporary birth cohort studies in the
United States link early-life exposure to
organophosphate insecticides with
reductions in IQ and abnormal behav-
iors associated with attention-deficit/
hyperactivity disorder and autism. The
need to better understand the health
implications of ongoing pesticide use
practices on child health has benefited
from these observational epidemiologic
data.32

EXPOSURE PREVENTION
APPROACHES

The concerning and expanding evidence
base of chronic health consequences of
pesticide exposure underscores the
importance of efforts aimed at de-
creasing exposure.

Integrated pest management (IPM) is
an established but undersupported
approach to pest control designed to
minimize and, in some cases, replace
the use of pesticide chemicals while
achieving acceptable control of pest
populations.33 IPM programs and
knowledge have been implemented in
agriculture and to address weeds and
pest control in residential settings
and schools, commercial structures,
lawn and turf, and community gar-
dens. Reliable resources are available
from the US EPA and University of
California—Davis (Table 3). Other local
policy approaches in use are posting
warning signs of pesticide use, restrict-
ing spray zone buffers at schools, or
restricting specific types of pesticide
products in schools. Pediatricians canTA

BL
E
3

Pe
st
ic
id
e
an
d
Ch
ild

He
al
th

Re
so
ur
ce
s
fo
r
th
e
Pe
di
at
ri
ci
an

To
pi
c/
Re
so
ur
ce

Ad
di
tio
na
l
In
fo
rm

at
io
n

Co
nt
ac
t
In
fo
rm

at
io
n

M
an
ag
em

en
t
of

ac
ut
e
pe
st
ic
id
e
po
is
on
in
g

Re
co
gn
iti
on

an
d
M
an
ag
em

en
t
of

Pe
st
ic
id
e
Po
is
on
in
gs

Pr
in
t:
fi
fth

(1
99
9)

is
av
ai
la
bl
e
in
Sp
an
is
h,
En
gl
is
h;
6t
h
ed
iti
on

av
ai
la
bl
e

20
13

ht
tp
://
w
w
w
.e
pa
.g
ov
/p
es
tic
id
es
/s
af
et
y/
he
al
th
ca
re
/h
an
db
oo
k/

ha
nd
bo
ok
.h
tm

Re
gi
on
al

Po
is
on

Co
nt
ro
l
Ce
nt
er
s

1
(8
00
)
22
2-
12
22

Ch
ro
ni
c
ex
po
su
re

in
fo
rm

at
io
n
an
d
sp
ec
ia
lty

co
ns
ul
ta
tio
n

Th
e
Na
tio
na
l
Pe
st
ic
id
e
M
ed
ic
al

M
on
ito
ri
ng

Pr
og
ra
m

(N
PM

M
P)

Co
op
er
at
iv
e
ag
re
em

en
t
be
tw
ee
n
Or
eg
on

St
at
e
Un
iv
er
si
ty
an
d
th
e
US

EP
A.

NP
M
M
P
pr
ov
id
es

in
fo
rm

at
io
na
l
as
si
st
an
ce

by
E-
m
ai
l
in

th
e
as
se
ss
m
en
t

of
hu
m
an

ex
po
su
re

to
pe
st
ic
id
es

np
m
m
p@

or
eg
on
st
at
e.
ed
u
or

by
fa
x
at

(5
41
)
73
7-
90
47

Pe
di
at
ri
c
En
vi
ro
nm

en
ta
l
He
al
th

Sp
ec
ia
lty

Un
its

(P
EH
SU
s)

Co
or
di
na
te
d
by

th
e
As
so
ci
at
io
n
of

Oc
cu
pa
tio
na
l
an
d
En
vi
ro
nm

en
ta
l
Cl
in
ic
s

to
pr
ov
id
e
re
gi
on
al

ac
ad
em

ic
al
ly
ba
se
d
fr
ee

co
ns
ul
ta
tio
n
fo
r
he
al
th

ca
re

pr
ov
id
er
s

w
w
w
.a
oe
c.
or
g/
PE
HS
U.
ht
m
;t
ol
l-f
re
e
te
le
ph
on
e
nu
m
be
r
(8
88
)

34
7-
AO
EC

(e
xt
en
si
on

26
32
)

Re
so
ur
ce
s
fo
r
sa
fe
r
ap
pr
oa
ch
es

to
pe
st

co
nt
ro
l

US
EP
A

Co
ns
um

er
in
fo
rm

at
io
n
do
cu
m
en
ts

w
w
w
.e
pa
.g
ov
/o
pp
fe
ad
1/
Pu
bl
ic
at
io
ns
/C
it_

Gu
id
e/
ci
tg
ui
de
.p
df

Ci
tiz
en
s
Gu
id
e
to

Pe
st

Co
nt
ro
l
an
d
Pe
st
ic
id
e
Sa
fe
ty

•
Ho
us
eh
ol
d
pe
st

co
nt
ro
l

•
Al
te
rn
at
iv
es

to
ch
em

ic
al

pe
st
ic
id
es

•
Ho
w
to

ch
oo
se

pe
st
ic
id
es

•
Ho
w
to

us
e,
st
or
e,
an
d
di
sp
os
e
of

th
em

sa
fe
ly

•
Ho
w
to

pr
ev
en
t
pe
st
ic
id
e
po
is
on
in
g

•
Ho
w
to

ch
oo
se

a
pe
st
-c
on
tr
ol

co
m
pa
ny

Co
nt
ro
lli
ng

pe
st
s

Re
co
m
m
en
de
d
sa
fe
st

ap
pr
oa
ch
es

an
d
ex
am

pl
es

of
pr
og
ra
m
s

w
w
w
.e
pa
.g
ov
/p
es
tic
id
es
/c
on
tr
ol
lin
g/
in
de
x.
ht
m

Th
e
Un
iv
er
si
ty

of
Ca
lif
or
ni
a
In
te
gr
at
iv
e
Pe
st

M
an
ag
em

en
t

Pr
og
ra
m

In
fo
rm

at
io
n
on

IP
M

ap
pr
oa
ch
es

fo
r
co
m
m
on

ho
m
e
an
d
ga
rd
en

pe
st
s

w
w
w
.ip
m
.u
cd
av
is
.e
du

Ot
he
r
re
so
ur
ce
s

Na
tio
na
l
re
se
ar
ch

pr
og
ra
m
s
ad
dr
es
si
ng

ch
ild
re
n’
s
he
al
th

an
d
pe
st
ic
id
es

•
NI
EH
S/
EP
A
Ce
nt
er
s
fo
r
Ch
ild
re
n’
s
En
vi
ro
nm

en
ta
l
He
al
th

&
Di
se
as
e
Pr
ev
en
tio
n

Re
se
ar
ch

w
w
w
.n
ie
hs
.n
ih
.g
ov
/r
es
ea
rc
h/
su
pp
or
te
d/
ce
nt
er
s/
pr
ev
en
tio
n

•
Th
e
Na
tio
na
l
Ch
ild
re
n’
s
St
ud
y

w
w
w
.n
at
io
na
lc
hi
ld
re
ns
st
ud
y.g
ov
/P
ag
es
/d
ef
au
lt.
as
px

US
EP
A

Pe
st
ic
id
e
pr
od
uc
t
la
be
ls

w
w
w
.e
pa
.g
ov
/p
es
tic
id
es
/r
eg
ul
at
in
g/
la
be
ls
/p
ro
du
ct
-la
be
ls
.

ht
m
#p
ro
je
ct
s

Th
e
Na
tio
na
l
Li
br
ar
y
of

M
ed
ic
in
e
“T
ox

To
w
n”

Se
ct
io
n
on

pe
st
ic
id
es

th
at

in
cl
ud
es

a
co
m
pr
eh
en
si
ve

an
d
w
el
l-o
rg
an
iz
ed

lis
t
of

w
eb

lin
k
re
so
ur
ce
s
on

pe
st
ic
id
es

ht
tp
://
to
xt
ow

n.
nl
m
.n
ih
.g
ov
/t
ex
t_
ve
rs
io
n/
ch
em

ic
al
s.
ph
p?
id
=2
3

e1760 FROM THE AMERICAN ACADEMY OF PEDIATRICS
 by guest on February 2, 2015pediatrics.aappublications.orgDownloaded from 

http://www.epa.gov/pesticides/safety/healthcare/handbook/handbook.htm
http://www.epa.gov/pesticides/safety/healthcare/handbook/handbook.htm
www.aoec.org/PEHSU.htm
www.epa.gov/oppfead1/Publications/Cit_Guide/citguide.pdf
www.epa.gov/pesticides/controlling/index.htm
www.ipm.ucdavis.edu
www.niehs.nih.gov/research/supported/centers/prevention
www.nationalchildrensstudy.gov/Pages/default.aspx
www.epa.gov/pesticides/regulating/labels/product-labels.htm#projects
www.epa.gov/pesticides/regulating/labels/product-labels.htm#projects
http://toxtown.nlm.nih.gov/text_version/chemicals.php?id=23
http://pediatrics.aappublications.org/


play a role in promotion of develop-
ment of model programs and practices
in the communities and schools of
their patients.

RECOMMENDATIONS

Three overarching principles can be
identified: (1) pesticide exposures are
common and cause both acute and
chronic effects; (2) pediatricians need
to be knowledgeable in pesticide iden-
tification, counseling, and management;
and (3) governmental actions to improve
pesticide safety are needed. Whenever
new public policy is developed or ex-
isting policy is revised, the wide range of
consequences of pesticide use on chil-
dren and their families should be con-
sidered. The American Academy of
Pediatrics, through its chapters, com-
mittees, councils, sections, and staff, can
provide information and support for
public policy advocacy efforts. See http://
www.aap.org/advocacy.html for addi-
tional information or contact chapter
leadership.

Recommendations to Pediatricians

1. Acute exposures: become familiar
with the clinical signs and symp-
toms of acute intoxication from
the major types of pesticides. Be
able to translate clinical knowledge
about pesticide hazards into an
appropriate exposure history for
pesticide poisoning.

2. Chronic exposures: become familiar
with the subclinical effects of chronic
exposures and routes of exposures
from the major types of pesticides.

3. Resource identification: know lo-
cally available resources for acute
toxicity management and chronic
low-dose exposure (see Table 3).

4. Pesticide labeling knowledge: Under-
stand the usefulness and limitations
of pesticide chemical information on
pesticide product labels.

5. Counseling: Ask parents about pes-
ticide use in or around the home to

help determine the need for provid-
ing targeted anticipatory guidance.
Recommend use of minimal-risk
products, safe storage practices,
and application of IPM (least toxic
methods), whenever possible.

6. Advocacy: work with schools and
governmental agencies to advocate
for application of least toxic pesti-
cides by using IPM principles. Pro-
mote community right-to-know
procedures when pesticide spray-
ing occurs in public areas.

Recommendations to Government

1. Marketing: ensure that pesticide
products as marketed are not at-
tractive to children.

2. Labeling: include chemical ingredi-
ent identity on the label and/or the
manufacturer’s Web site for all
product constituents, including inert
ingredients, carriers, and solvents.
Include a label section specific to
“Risks to children,” which informs
users whether there is evidence
that the active or inert ingredients
have any known chronic or develop-
mental health concerns for children.
Enforce labeling practices that en-
sure users have adequate informa-
tion on product contents, acute and
chronic toxicity potential, and emer-
gency information. Consider printing
or making available labels in Span-
ish in addition to English.

3. Exposure reduction: set goal to re-
duce exposure overall. Promote appli-
cation methods and practices that
minimize children’s exposure, such
as using bait stations and gels, advis-
ing against overuse of pediculicides.
Promote education regarding proper
storage of product.

4. Reporting: make pesticide-related
suspected poisoning universally re-
portable and support a systematic
central repository of such inci-
dents to optimize national surveil-
lance.

5. Exportation: aid in identification of
least toxic alternatives to pesticide
use internationally, and unless
safer alternatives are not available
or are impossible to implement,
ban export of products that are
banned or restricted for toxicity
concerns in the United States.

6. Safety: continue to evaluate pesti-
cide safety. Enforce community
right-to-know procedures when pes-
ticide spraying occurs in public
areas. Develop, strengthen, and en-
force standards of removal of con-
cerning products for home or child
product use. Require development
of a human biomarker, such as
a urinary or blood measure, that
can be used to identify exposure
and/or early health implications
with new pesticide chemical regis-
tration or reregistration of existing
products. Developmental toxicity,
including endocrine disruption,
should be a priority when evaluat-
ing new chemicals for licensing or
reregistration of existing products.

7. Advance less toxic pesticide alter-
natives: increase economic incen-
tives for growers who adopt IPM,
including less toxic pesticides. Sup-
port research to expand and im-
prove IPM in agriculture and
nonagricultural pest control.

8. Research: support toxicologic and
epidemiologic research to better
identify and understand health risks
associated with children’s exposure
to pesticides. Consider supporting
another national study of pesticide
use in the home and garden setting
of US households as a targeted ini-
tiative or through cooperation with
existing research opportunities (eg,
National Children’s Study, NHANES).

9. Health provider education and sup-
port: support educational efforts
to increase the capacity of pediatric
health care providers to diag-
nose and manage acute pesticide

PEDIATRICS Volume 130, Number 6, December 2012 e1761

FROM THE AMERICAN ACADEMY OF PEDIATRICS

 by guest on February 2, 2015pediatrics.aappublications.orgDownloaded from 

http://www.aap.org/advocacy.html
http://www.aap.org/advocacy.html
http://pediatrics.aappublications.org/


poisoning and reduce pesticide ex-
posure and potential chronic pesti-
cide effects in children. Provide
support to systems such as Poison
Control Centers to provide timely,
expert advice on exposures. Require
the development of diagnostic tests
to assist providers with diagnosing
(and ruling out) pesticide poisoning.
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An error occurred in this article by Spooner, titled “We Are Still Waiting for Fully
Supportive Electronic Health Records in Pediatrics” published in the December
2012 issue of Pediatrics (2012;130[6]:e1674–e1676; originally published online
November 19, 2012; doi:10.1542/peds.2012-2724). On page e1674, on line 33, this
reads: “The alarming result from the survey was that only 3% of AAP Fellows
reported that they had a system that provided all of the items listed by Leu and
colleagues.” This should have read: “The alarming result from the survey was
that only 9.6% of AAP Fellows reported that they had or planned to adopt within
12 months a system that provided all of the five “pediatric-supportive” items
listed by Leu and colleagues.”
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Hospitalized With Asthma Exacerbations. Pediatrics. 2013;131(1):64–70

An error occurred in this article by Auger et al, titled “Medical Home Quality and
Readmission Risk for Children Hospitalized With Asthma Exacerbations” pub-
lished in the January 2013 issue of Pediatrics (2013;131[1]:64–70; doi:10.1542/
2012-1055). On page 69, in Table 2 under the heading Adjusted HR, on the line
Medicaid, this reads: “0.28 (0.51–1.34).” This should have read: “0.82 (0.51–1.34).”
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Council on Environmental Health. Policy Statement: Pesticide Exposure in
Children. Pediatrics. 2012;130(6):e1757–e1763

A couple of errors occurred in this AAP Policy Statement titled “Pesticide Exposure
in Children” published in the December 2012 issue of Pediatrics (2012;130[6]:
e1757–e1763; originally published online November 26, 2012; doi:10.1542/
peds.2012-2757). In Table 2, in the second and third columns where glyphosate
is discussed, the words “organic solvent” should be replaced with the word
“surfactant.” On page e1758, in the first paragraph of the left-hand column, im-
mediately beneath Table 1, the first full sentence should be amended to read: “For
many children, diet may be the most influential source, as illustrated by an in-
tervention study that placed children on an organic diet (produced without most
conventional pesticides) and observed drastic and immediate decrease in uri-
nary excretion of organophosphate pesticide metabolites.”
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Robert JR, Karr CJ; Council on Environmental Health. Technical Report:
Pesticide Exposure in Children. Pediatrics. 2012;130(6):e1765–e1788

Several inaccuracies occurred in this AAP Technical Report titled “Pesticide Ex-
posure in Children” published in the December 2012 issue of Pediatrics (2012;130
[6]:e1765–e1788; originally published online November 26, 2012; doi:10.1542/
peds.2012-2758). On page e1773 and in Tables 1 and 2 where the phosphonate
herbicide glyphosate is discussed, changes should be noted. In the first para-
graph of the first column on page e1773 about acute glyphosate poisoning, the
word “intentional” should be substituted for the word “unintentional.” In this
same paragraph as well as in Tables 1 and 2, the word “surfactant” should re-
place the words “hydrocarbon solvent” and “organic solvent, respectively.” The
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Reproductive Environmental Health
Robust scientific evidence has emerged over the past 15 
years, demonstrating that preconception and prenatal 
exposure to toxic environmental agents can have a pro-
found and lasting effect on reproductive health across 
the life course (1–3). Exposure to toxic environmental 
agents also is implicated in increases in adverse reproduc-
tive health outcomes that emerged since World War II; 
these changes have occurred at a rapid rate that cannot  
be explained by changes in genetics alone, which occur 
at a slower pace. For additional information, a detailed 
review is available at www.acog.org/goto/underserved.

Exposure to environmental chemicals and metals 
in air, water, soil, food, and consumer products is ubiq-
uitous. An analysis of National Health and Nutrition 

Examination Survey data from 2003–2004 found that 
virtually every pregnant woman in the United States is 
exposed to at least 43 different chemicals (4). Chemicals 
in pregnant women can cross the placenta, and in 
some cases, such as with methyl mercury, can accu-
mulate in the fetus, resulting in higher fetal exposure 
than maternal exposure (5–7). Prenatal exposure to 
environmental chemicals is linked to various adverse 
health consequences, and patient exposure at any point 
in time can lead to harmful reproductive health out-
comes. For example, prenatal exposure to certain pes-
ticides has been documented to increase the risk of 
cancer in childhood; adult male exposure to pesticides 
is linked to altered semen quality, sterility, and prostate 
cancer; and postnatal exposure to some pesticides can 
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ABSTRACT: Reducing exposure to toxic environmental agents is a critical area of intervention for obstetri-
cians, gynecologists, and other reproductive health care professionals. Patient exposure to toxic environmental 
chemicals and other stressors is ubiquitous, and preconception and prenatal exposure to toxic environmental 
agents can have a profound and lasting effect on reproductive health across the life course. Prenatal exposure to 
certain chemicals has been documented to increase the risk of cancer in childhood; adult male exposure to pesti-
cides is linked to altered semen quality, sterility, and prostate cancer; and postnatal exposure to some pesticides 
can interfere with all developmental stages of reproductive function in adult females, including puberty, menstrua-
tion and ovulation, fertility and fecundity, and menopause. Many environmental factors harmful to reproductive 
health disproportionately affect vulnerable and underserved populations, which leaves some populations, including 
underserved women, more vulnerable to adverse reproductive health effects than other populations. The evidence 
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interfere with all developmental stages of reproduc- 
tive function in adult females, including puberty, men-
struation and ovulation, fertility and fecundity, and 
menopause (8). A group of chemicals called endocrine 
disrupting chemicals has been shown to interfere with the 
role of certain hormones, homeostasis, and developmen-
tal processes (9). They represent a heterogeneous group 
of agents used in pesticides, plastics, industrial chemicals, 
and fuels. One study shows that the endocrine disrupting 
chemical bisphenol-A works in a fashion that is compa-
rable to diethylstilbestrol at the cell and developmental 
level (10). Likewise, research has clearly shown that 
many industrial chemicals can affect thyroid function 
(9, 11). Because of deficiencies in the current regulatory 
structure, unlike pharmaceuticals, most environmental 
chemicals have entered the marketplace without com-
prehensive and standardized information regarding their 
reproductive or other long-term toxic effects (12). 

Vulnerable Populations and 
Environmental Disparities
Although exposure to toxic environmental agents is 
ubiquitous among all patient populations, many envi-
ronmental factors harmful to reproductive health also 
disproportionately affect vulnerable and underserved 
populations and are subsumed in issues of environmental 
justice. In the United States, minority populations are 
more likely to live in the counties with the highest levels of 
outdoor air pollution (13) and to be exposed to a variety 
of indoor pollutants, including lead, allergens, and pesti-
cides than white populations (14). In turn, the effects of 
exposure to environmental chemicals can be exacerbated 
by injustice, poverty, neighborhood quality, housing qual-
ity, psychosocial stress, and nutritional status (14, 15).

Women with occupational exposure to toxic chemi-
cals also are highly vulnerable to adverse reproductive 
health outcomes (16). For example, levels of organo-
phosphate pesticides and phthalates measured in occu-
pationally exposed populations are far greater than levels 
measured in the general population (17, 18). Furthermore, 
low-wage immigrant populations disproportionately 
work in occupations associated with a hazardous work- 
place environment (19, 20). 

As underscored by a groundbreaking 2009 report by 
the National Academy of Sciences, the effects of low-dose 
exposure to an environmental contaminant may be quite 
different based on vulnerabilities, such as the underlying 
health status of the population and the presence of addi-
tional or “background” environmental exposure (21). 
Recognition of environmental disparities is essential for 
developing and implementing successful and efficient 
strategies for prevention. 

Prevention
The evidence that links exposure to toxic environmen-
tal agents and adverse reproductive and developmental 
health outcomes is sufficiently robust, and the American 

College of Obstetricians and Gynecologists  (the College) 
and the American Society for Reproductive Medicine 
(ASRM) join numerous other health professional orga-
nizations in calling for timely action to identify and 
reduce exposure to toxic environmental agents while 
addressing the consequences of such exposure (1, 22, 23). 
Reproductive care providers can be effective in prevent-
ing prenatal exposure to environmental threats to health 
because they are uniquely poised to intervene before and 
during pregnancy, which is a critical window of human 
development. An important outcome of pregnancy is no 
longer just a healthy newborn but a human biologically 
predisposed to be healthy from birth to old age (3, 24). 

Providing Anticipatory Guidance
It is important for health care providers to become 
knowledgeable about toxic environmental agents that are 
endemic to their specific geographic areas. Intervention 
as early as possible during the preconception period is 
advised to alert patients regarding avoidance of toxic 
exposure and to ensure beneficial environmental expo-
sure, eg, fresh fruit and vegetables, unprocessed food, 
outdoor activities, and a safe and nurturing physical 
and social environment. By the first prenatal care visit, 
exposure to toxic environmental agents and disruptions 
of organogenesis may have already occurred. Obtaining a 
patient history during a preconception visit and the first 
prenatal visit to identify specific types of exposure that 
may be harmful to a developing fetus is a key step and 
also should include queries of the maternal and paternal 
workplaces. A list of key chemical categories, sources 
of exposure, and clinical implications are provided in 
the online companion document to this Committee 
Opinion (www.acog.org/goto/underserved). Examples 
of an exposure history are available at http://prhe.ucsf.
edu/prhe/clinical_resources.html. Once this exposure 
inventory has been completed, information should be 
given regarding the avoidance of exposure to toxic agents 
at home, in the community, and at work with possible 
referrals to occupational medicine programs or United 
States Pediatric Environmental Health Specialty Units if 
a serious exposure is found (25). 

Reproductive care professionals do not need to be 
experts in environmental health science to provide useful 
information to patients and refer patients to appropri-
ate specialists when a hazardous exposure is identified. 
Existing clinical experience and expertise in communicat-
ing risks of treatment are largely transferable to environ-
mental health. Physician contact time with a patient does 
not need to be the primary point of intervention; informa-
tion and resources about environmental hazards can be 
successfully incorporated into a childbirth class curricu-
lum or provided in written materials to help parents make 
optimal choices for themselves and their children (26). 

Reporting identified hazards is critical to prevention. 
For example, the reproductive toxicity of a common 
solvent used in many consumer products was first 

http://www.acog.org/About_ACOG/ACOG_Departments/Health_Care_for_Underserved_Women
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policy change (34). Action at the individual level can 
reduce exposure to some toxic chemicals (29, 31, 32) and 
informed consumer-purchasing patterns can send a signal 
to the marketplace to help drive societal change (35). 
However, individuals alone can do little about exposure 
to toxic environmental agents, such as from air and 
water pollution, and exposure perpetuated by poverty. 
The incorporation of the authoritative voice of health 
care professionals in policy arenas is critical to translat-
ing emerging scientific findings into prevention-oriented 
action on a large scale. Accordingly, many medical asso-
ciations have taken steps in that direction (23).

For example, in 2009, the Endocrine Society called 
for improved public policy to identify and regulate 
endocrine disrupting chemicals and recommended that 
“until such time as conclusive scientific evidence exists to 
either prove or disprove harmful effects of substances, a 
precautionary approach should be taken in the formula-
tion of EDC [endocrine disrupting chemical] policy” (36). 
Consistent with the clinical imperative to “do no harm,” 
the precautionary principle states, “When an activity  
raises threats of harm to human health or the environ-
ment, precautionary measures should be taken even if 
some cause and effect relationships are not fully estab-
lished scientifically” (37). 

The College and the ASRM join these associations 
and call on their members to advocate for policies to 
identify and reduce exposure to environmental toxic 
agents while addressing the consequences of such expo-
sure. Advancing policies and practices in support of a 
healthy food system should be pursued as a primary 
prevention strategy to ensure the health of pregnancies, 
children, and future generations. The College and ASRM 
urge the U.S. Environmental Protection Agency and 
other federal and state agencies to take all necessary 
actions when reviewing substances to guarantee health 
and safety. In addition, the College and ASRM fully sup-
port rigorous scientific investigation into the causes and 
prevention of birth defects, including linkages between 
environmental hazards and adverse reproductive and 
developmental health outcomes. Timely and effective 
steps must be taken to ensure the safety of all mothers 
and infants from toxic environmental agents. Because 
data are lacking on the safety of most chemicals, careful 
consideration of the risks posed must be given while the 
potential immediate and long-term health and genetic 
risks are evaluated. A chemical should never be released if 
a concern exists regarding its effect on health. 
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February 12, 2015 
 
 
 
Testimony To: Senate Committee on Health 
   Senator Josh Green, Chair 
 
   Senate Committee on Agriculture 
   Senator Russell E. Ruderman, Chair 
 
 
Presented By: Tim Lyons, CAE 
   Executive Director 
 
 
Subject: S.B. 692 - Relating to Pesticides. 
 
 
 
Chair Green, Chair Ruderman and Members of the Joint Committee: 
 

I am Tim Lyons, Executive Director of the Hawaii Pest Control Association, an organization that 

represents those who treat structures for pest control and elimination.  We are opposed to this 

bill. 

 

We think it important to remember that many of the companies that are involved in structural 

pest control are family businesses and some are even "one man shows".  It would appear to us 

that the warning notice was created in order to allow for some sort of system to advise those 

who are regulated about violations of the law.  Sometimes these are done in ignorance, 

sometimes these are done without any harm; in other words, an administrative procedure.  We 



think the warning notice serves a good purpose and should be retained as part of the overall 

violation and penalty structure. 

 

Just as 149A-41(a)(2) allows for a reduced fine for private applicators, we think the same thing 

should apply to commercial operators. 

 

In short, we are worried about overreach on this bill and unintended consequences.  Under the 

criminal penalty section we are not quite sure what "physical harm" means and what "negligent 

application" could mean.  Both of these would seem to need definitions.  As an example, even 

though homeowners are not regulated specifically by this chapter, would it be a negligent 

application and physical harm if a neighbor's spraying caused another neighbor to feel a little 

nauseous and that appeared to be the only repercussion.  If so, is that worth $10,000.00?  

Again, we are not quite sure and we only raise these questions because we would like to see a 

clean application of the law. 

 

Thank you. 
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TESTIMONY FOR SENATE BILL 692, RELATING TO PESTICIDES

Senate Committee on Health
Hon. Josh Green, Chair

Hon. Glenn Wakai, Vice Chair

Senate Committee on Agriculture
Hon. Russell E. Ruderman, Chair

Hon. Gil Riviere, Vice Chair

Thursday, February 12, 2015, 3:40 PM
State Capitol, Conference Room 414

Honorable Chair Green, Chair Ruderman, and committee members:

I  am  Kris  Coffield,  representing  IMUAlliance,  a  nonpartisan  political  advocacy
organization that currently boasts over 300 local members. On behalf of our members, we offer
this  testimony  in  support  of,  with  proposed  amendments  for Senate  Bill  692,  relating  to
pesticides.

In the debate over regulating pesticides, there is one thing that everyone should agree to
condemn: causing harm to other people. Unfortunately, Hawai'i's pesticide code allows chemical
abuse to go unchecked. Today, the Department of Agriculture must warn pesticide abusers before
investigating potential  legal violations. A farm that fails to take caution when using harmful
chemicals, therefore, may suffer no consequences for its actions, since the warning will  give
owners ample time to hide any evidence of their crimes. Even when caught, chemical criminals
face minimal penalties. State law currently grades pesticide abuse as a misdemeanor offense,
meaning farm operators who apply dangerous doses of restricted use pesticides are met with a
maximum, rarely-enforced one-year prison sentence.  

In the islands, pesticide misuse poses major health risks. According to an investigation
conducted last  year by the  Cascadia Times,  pesticide application  by four  large agrichemical
companies on Kaua'i–Syngenta, BASF Plant Science, DuPont Pioneer, and Dow AgroSciences–
is ten times the national average. In their report, Cascadia found that a number of restricted use
pesticides were overused, including chlorpyrifos, atrazine, and paraquat. A study published in the
medical journal The Lancet Neurology, last March, found that the neurotoxin chlorpyrifos led to
developmental  disabilities  in  children.  Similarly,  atrazine  and  paraquat  are  banned  in  the
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European Union. Atrazine is known to contaminate groundwater supplies, while paraquat has
been linked to the onset of Parkinson's disease. Yet, both herbicides remain widely popular in the
United  States,  where  the  Environmental  Protection  Agency  has  declared  with  “reasonably
certainly” that neither carry a significant risk of harm. 

Pesticide abuse is not limited to the outer islands. On O'ahu, anti-trafficking advocates
have provided services to cancer-stricken sprayers of restricted use pesticides, some of whom
have  are  also  victims  of  labor  trafficking.  Not  only  were  clients  provided  with  little  to  no
information about the health risks of the pesticides placed in their hands, they were not given
equipment to protect themselves from harm. To clamp down on pesticide abuse, local lawmakers
must pass legislation eliminating all warning notice requirements from the state's pesticide code.
That way, investigators will be able to fully probe allegations of noncompliance without tipping
off their targets. Additionally, policymakers should raise the penalties for restricted use pesticide
violations  that  result  in  bodily  harm  or  death.  Carelessness  should  not  excuse  assault  or
homicide, even if industrial chemicals are the culprit. 

Accordingly, we urge you to add an additional subsection to the bill that raises the grade
of offense for a person who causes death through the negligent use of a restricted use pesticide.
We suggest grading this offense to be consonant with negligent homicide in the first degree as a
B-class felony by using the following language: “Any person who causes the death of another
person through the negligent application of a pesticide shall be guilty of a class B felony.”
We also suggest deleting the $10,000 fine and five-year imprisonment term stated on page 5,
lines 2-3 of the bill, since these penalties are already stated in HRS §706-660.

If we wait, our children will breathe in the fallout for generations to come. Mahalo for the
opportunity to testify in support of this bill.

Sincerely,
Kris Coffield
Executive Director
IMUAlliance
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From: mailinglist@capitol.hawaii.gov
To: HTHTestimony
Cc: lho@hawaiipublicpolicy.com
Subject: *Submitted testimony for SB692 on Feb 12, 2015 15:40PM*
Date: Wednesday, February 11, 2015 2:00:34 PM

SB692

Submitted on: 2/11/2015

Testimony for HTH/AGL on Feb 12, 2015 15:40PM in Conference Room 414

Submitted By Organization
Testifier

 Position

Present at

 Hearing

Adolph Helm Dow Agrosciences Oppose No

Comments: 

Please note that testimony submitted less than 24 hours prior to the hearing,

 improperly identified, or directed to the incorrect office, may not be posted online or

 distributed to the committee prior to the convening of the public hearing.

Do not reply to this email. This inbox is not monitored. For assistance please email

 webmaster@capitol.hawaii.gov
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From: mailinglist@capitol.hawaii.gov
To: HTHTestimony
Cc: warrenmcfb@gmail.com
Subject: *Submitted testimony for SB692 on Feb 12, 2015 15:40PM*
Date: Wednesday, February 11, 2015 11:57:37 AM

SB692

Submitted on: 2/11/2015

Testimony for HTH/AGL on Feb 12, 2015 15:40PM in Conference Room 414

Submitted By Organization
Testifier

 Position

Present at

 Hearing

Warren Watanabe
Maui County Farm

 Bureau
Oppose No

Comments: 

Please note that testimony submitted less than 24 hours prior to the hearing,

 improperly identified, or directed to the incorrect office, may not be posted online or

 distributed to the committee prior to the convening of the public hearing.

Do not reply to this email. This inbox is not monitored. For assistance please email

 webmaster@capitol.hawaii.gov
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From: mailinglist@capitol.hawaii.gov
To: HTHTestimony
Cc: gottlieb@hawaii.rr.com
Subject: *Submitted testimony for SB692 on Feb 12, 2015 15:40PM*
Date: Wednesday, February 11, 2015 2:39:36 PM

SB692

Submitted on: 2/11/2015

Testimony for HTH/AGL on Feb 12, 2015 15:40PM in Conference Room 414

Submitted By Organization
Testifier

 Position

Present at

 Hearing

Alan Gottlieb
Hawaii Cattlemen's

 Council
Oppose No

Comments: 

Please note that testimony submitted less than 24 hours prior to the hearing,

 improperly identified, or directed to the incorrect office, may not be posted online or

 distributed to the committee prior to the convening of the public hearing.

Do not reply to this email. This inbox is not monitored. For assistance please email

 webmaster@capitol.hawaii.gov
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From: mailinglist@capitol.hawaii.gov
To: HTHTestimony
Cc: mark.phillipson@syngenta.com
Subject: *Submitted testimony for SB692 on Feb 12, 2015 15:40PM*
Date: Wednesday, February 11, 2015 3:26:54 PM

SB692

Submitted on: 2/11/2015

Testimony for HTH/AGL on Feb 12, 2015 15:40PM in Conference Room 414

Submitted By Organization
Testifier

 Position

Present at

 Hearing

Mark Phillipson Syngenta Hawaii Oppose No

Comments: 

Please note that testimony submitted less than 24 hours prior to the hearing,

 improperly identified, or directed to the incorrect office, may not be posted online or

 distributed to the committee prior to the convening of the public hearing.

Do not reply to this email. This inbox is not monitored. For assistance please email

 webmaster@capitol.hawaii.gov
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From: mailinglist@capitol.hawaii.gov
To: HTHTestimony
Cc: irisiwami@yahoo.com
Subject: *Submitted testimony for SB692 on Feb 12, 2015 15:40PM*
Date: Wednesday, February 11, 2015 3:25:20 PM

SB692

Submitted on: 2/11/2015

Testimony for HTH/AGL on Feb 12, 2015 15:40PM in Conference Room 414

Submitted By Organization
Testifier

 Position

Present at

 Hearing

Iris Iwami Individual Oppose No

Comments: 

Please note that testimony submitted less than 24 hours prior to the hearing,

 improperly identified, or directed to the incorrect office, may not be posted online or

 distributed to the committee prior to the convening of the public hearing.

Do not reply to this email. This inbox is not monitored. For assistance please email

 webmaster@capitol.hawaii.gov
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February 12, 2015 
 
TO: COMMITTEE ON HEALTH   COMMITTEE ON AGRICULTURE 
 Senator Josh Green, Chair   Senator Russell E. Ruderman, Chair 
 Senator Glenn Wakai, Vice Chair  Senator Gil Riviere, Vice Chair 
 
FR: Renee Pinel, President and CEO 
 Western Plant Health Association 
 
RE: S.B. 692 Relating to Pesticides. 
 Position:  Oppose 

Dear Chairs Green and Ruderman, Vice Chairs Wakai and Riviere and members, 
 
On behalf of the Western Plant Health Association (WPHA) I am writing to express our concern regarding SB 
692 which would mandate certain penalties for pesticide application violations regardless if the violation is a 
first time violation or accidental. WPHA represents the interests of fertilizer and pesticide manufacturers, 
agricultural biotechnology providers, and agricultural retailers in Hawaii, California and Arizona.  
 
WPHA and its members take seriously the importance of the safe use and application of pesticide products, 
and believe users should be held responsible for their management of products. However, we believe 
additional consideration needs to be incorporated into SB 692. While SB 692 mandates any application that 
results in physical harm would be categorized as a class C felony; however, no definition of what physical harm 
would include is included. SB 692 also automatically mandates that a negligent application that results in 
physical harm automatically will result in a felony charge regardless if it is a first time violation. We believe is a 
higher violation level is going to be implemented that the definition should be a “knowingly negligent” 
application. We also believe that the department of agriculture should have the discretion of determining 
whether a higher level of prosecution is appropriate via issues including if the violation is a first time violation, 
if it was a knowingly negligent application, or other mitigating factors. 
 
While WPHA appreciates the intent of the author to assure the safe use of pesticide products. However, as 
stated above we believe that SB 692 should not move forward until definitions to clarify standards for 
negligence and harm are developed. We thank you for your consideration of our comments. 
 
Sincerely, 
 

 
Renee Pinel 
President/CEO 
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