
	
	
 

March 26, 2019  

 

Re: HB-3058  

Submitted to: The Senate Environment and Natural Resources Committee 

Position: In support of HB-3058 

 

Dear Members of the Committee,  

I am an Assistant Professor in the Department of Environmental Medicine and Public Health at the Icahn School 

of Medicine at Mount Sinai in New York. As an environmental epidemiologist, my research seeks to understand 

the relationship between early life exposure to environmental toxicants and adverse neurodevelopmental 

outcomes, including changes in children’s brain structure and function. It is increasingly recognized that prenatal 

and early childhood exposures to environmental toxicants such as chlorpyrifos are contributing to the growing 

rates of neurodevelopmental disorders. Recent advances in brain imaging including magnetic resonance imaging 

(MRI) have opened unprecedented access to study the developing human brain and understand the impact of 

environmental chemicals on the typical developmental trajectory. Discussed in detail below, research conducted 

leveraging these advances demonstrates the persistent impact of prenatal chlorpyrifos exposure on children’s 

brain structure.  I am providing this written testimony as an environmental health expert and as a leading 

researcher in the studies addressing the adverse neurodevelopmental health outcomes associated with early life 

chlorpyrifos exposure. As a researcher at Columbia University, I contributed to the Columbia studies that you 

may hear opponents’ question.  I strongly support the passage of House Bill 3058 to ban all uses of chlorpyrifos 

in the state of Oregon. Consistent evidence across animal studies and epidemiological studies demonstrate that 

chlorpyrifos is a powerful developmental neurotoxicant and that early life exposure to chlorpyrifos is associated 

with persistent adverse outcomes in children including changes in brain structure.   I believe this bill is essential 

to help protect the health of Oregon’s most vulnerable populations, pregnant women and children.  

The scientific evidence of neurotoxic dangers associated with chlorpyrifos exposure is extensive and consistent. 

Three recent epidemiologic studies demonstrate that exposure to chlorpyrifos during pregnancy is harmful to 

children’s brains and that damage associated with early life exposure persists throughout childhood.
1-3

 These 

three studies, based on different populations, located in distinct geographical regions of the US, with different 

routes of exposure, and using different biomarkers of exposure, have produced strongly convergent results. One 

study from the University of California at Berkeley reported reductions in IQ scores among the children of 

agricultural workers in the Salinas Valley.
1
 The second study was undertaken at my institution, the Icahn School 

of Medicine at Mount Sinai, and found similar results in a New York City Hispanic population, whose exposures 

were largely residential.
2
 The third study, also conducted in New York City by investigators at Columbia 

University among a population of African-American and Dominican children determined that prenatal 

chlorpyrifos exposure negatively impacted children’s brain development.
3
 These studies all support the need to 

protect children from early life exposure to chlorpyrifos.  

 

Building upon these epidemiologic studies demonstrating associations between early life chlorpyrifos exposure 

with behavioral and cognitive outcomes in children, Columbia University undertook an MRI study to inform our 

understanding of the influence of prenatal and early childhood chlorpyrifos exposure on brain regions regulating 

behavior and cognition in children.
4
 In this work, I and the other researchers evaluated the brains of 40 children, 

ages 5 to 11, whose mothers were enrolled during pregnancy into the Columbia University Mother’s and 
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Newborn’s Study. This is a non-clinical, representative community-based cohort enrolled from Northern 

Manhattan and the South Bronx in New York City. We compared the brain scans of 20 children with higher levels 

of chlorpyrifos exposure (as measured in umbilical cord blood collected at birth) to 20 age- and sex- matched 

control subjects with lower chlorpyrifos levels. The brain scans of children with higher chlorpyrifos exposure 

looked markedly different compared with those of children exposed to lower levels of chlorpyrifos.  Changes 

were visible across the surface of the brain, with abnormal enlargements of some areas and thinning in others. 

The regions affected are associated with functions such as attention, decision making, language, impulse control 

and working memory. These changes in brain structure are consistent with the cognitive and behavioral deficits 

observed in children exposed to this chemical, as well as consistent with animal literature linking early life 

exposure to low levels of these chemicals to adverse neurodevelopmental outcomes.  

 

In addition, the high chlorpyrifos group also displayed disruption of normal sexual differences in brain structure 

– features that were preserved in the low chlorpyrifos group. Expected sex differences (i.e., enlargement of the 

right inferior frontal lobe) were reversed in the high chlorpyrifos group. These findings are consistent with 

animal models suggesting that chlorpyrifos exposure reverses normal sexual differences in learning, memory 

and emotional behaviors.  

 

Notably, the adverse cognitive and motor outcomes and the brain abnormalities observed in these studies 

appeared to occur following low-level exposures to chlorpyrifos in non-occupationally exposed, community- 

based samples. These exposure levels are below EPA safety standards.
5
 This suggest that the mechanisms 

underlying brain changes may involve other pathways and occur at lower levels than anticipated based on 

systemic toxicity.  The current EPA safety standards do no protect vulnerable populations such as the developing 

infant and small child from the adverse impacts of this neurotoxicant.  

 

This critical study demonstrates that residential exposure to chlorpyrifos in a non-clinical, community-based 

sample is associated with persistent changes in the morphology of brain regions that support cognitive and 

behavioral outcomes. These associations occur at levels below the threshold for systemic toxicity suggesting 

that the fetal and developing brain is uniquely vulnerable to this chemical.  These findings, together with 

decades of animal and epidemiologic research confirm the toxic dangers posed by exposure to even low levels 

of chlorpyrifos.  

 

The economic costs associated with neurodevelopmental problems cannot be ignored. It is estimated that, on 

average, it costs twice as much to educate a child with learning or developmental disabilities in the U.S. 

compared to the costs associated with educating children without these disabilities.
6
 A recent analysis in the 

European Union reported that annual costs linked to the loss of IQ points and learning disabilities due to 

chemical exposures, including OP pesticides, were estimated to be $169.43 billion dollars.
7
 The detrimental 

effects of the OP chlorpyrifos on health place children and other vulnerable populations at a clear disadvantage, 

limiting their ability to become contributing members of our society and resulting in economic consequences to 

our state and our nation. 

In summary, the science is clear and consistent: chlorpyrifos is putting the health of our children and other 
vulnerable populations at risk .I strongly support the passage of House Bill 3058 to ban all uses of chlorpyrifos 
in the state of Oregon and urge our decision makers to not dismiss the use of sound science and the current 
weight of the evidence in decision-making to promote and ensure public health.  

 

 

 

Megan K. Horton 

Assistant Professor, Environmental Medicine and Public Health 

Icahn School of Medicine at Mount Sinai 

 

 

 



References:  

 

1. Bouchard M.F., Chevrier J., Harley K.G., Kogut K., Vedar M., Calderon N., Trujillo C., Johnson C., Bradman 

A., Barr D.B., and Eskenazi B., Prenatal exposure to organophosphate pesticides and IQ in 7-year-old 
children. Environ Health Perspect, 2011. 119(8): p. 1189-95. 

2. Engel, S.M., Wetmur J, Chen J, Zhu C, Barr DB, Canfield RL, Wolff MS. Prenatal exposure to 

organophosphates, paraoxonase 1, and cognitive development in childhood. Environ Health Perspect. 

2011.  Aug;119(8):1182-8. 

3. Rauh V.A., Perera F.P., Horton M.K., Whyatt R.M., Bansal R., Hao X., Liu J., Barr D.B., Slotkin T.A., and 

Peterson B.S., Brain anomalies in children exposed prenatally to a common organophosphate pesticide. 
Proc Natl Acad Sci U S A, 2012. 109(20): p. 7871-6. 

4. Rauh V, Arunajadai S, Horton M, Perera F, Hoepner L, Barr DB, Whyatt R. Seven-year 

neurodevelopmental scores and prenatal exposure to chlorpyrifos, a common agricultural pesticide. 

Environ Health Perspect. 2011 Aug;119(8):1196-201. Apr 21. 

5. Bellanger M., Demeneix B., Grandjean P., Zoeller R.T., and Trasande L., Neurobehavioral deficits, 
diseases, and associated costs of exposure to endocrine-disrupting chemicals in the European Union. J 
Clin Endocrinol Metab, 2015. 100(4): p. 1256-66. 

6. Chambers JG P.T., Harr JJ. What Are We Spending on Special Education Services in the United States, 1999-

2000? Washington, DC: American Institutes for Research. Available: http://www.csef-

air.org/publications/seep/national/AdvRpt1.pdf. Accessed: February 25, 2019. 2004. 

7. U.S. EPA. Chlorpyrifos: Revised Human Health Risk Assessment for Registration Review. US Environmental 

Protection Agency Washington, DC; 2016. Document ID: EPA-HQ-2015-0653-0454. Available from: 

https://www.regulations.gov/document?D=EPA-HQ-OPP-2015-0653-0454. 

 

 

Megan	K.	Horton,	PhD,	MPH	is	an	Assistant	Professor	of	Environmental	Medicine	and	Public	Health	at	the	
Icahn	School	of	Medicine	at	Mount	Sinai.		

Dr. Horton is an environmental health scientist with expertise in environmental epidemiology, child 

neurodevelopment and pediatric neuroimaging. Following her doctoral training in environmental health at 

Columbia University, she completed a postdoctoral fellowship in  neuroepidemiology where she learned to 

apply magnetic resonance imaging (MRI) to investigate the impact of prenatal exposure to pesticides and 

secondhand smoke on neuropsychological and behavioral function throughout childhood. In 2010, she received 

a prestigious NIH-funded career transition award to study co-exposure to endocrine disrupting chemicals (e.g., 

polybrominated flame retardants, perchlorate, pyrethroid insecticides) and structural and functional brain 

outcomes in a New York-based longitudinal birth cohort. This award included extensive training in study design 

and statistical approaches for linking early life exposures to complex chemical mixtures with neuroimaging data 

to evaluate changes in brain structure and function in children. Her work has been highlighted at national and 

international meetings.  

 


