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Webinars

Series of scientific webinars 
that provide a forum for 
discourse on scientific 

issues.

Live and On-Demand

Case Conferences 
Journal Clubs
Grand Rounds

CE Available

Online Courses

Interactive and Self-Paced

Evidence-based online 
courses on a variety of 

children's environmental 
health topics.

CE Available

Resource Catalog

Fact sheets, journal 
publications, reports, and 

other resources for 
parents, community 

members, patients and 
healthcare professionals

Topics included: 
Air Quality, Pesticides, 
Natural Disasters, BPA, 

Mold, Lead, Mercury



Riesgos Ambientales: Pesticidas 
Environmental Risks: Pesticides

Beatriz Tapia, MD, MPH, EdD

*Adapted from Environmental Impacts on Reproductive Health: Pesticide Exposure



• Discuss the impact of pesticide exposure during 
pregnancy.

• Identify critical windows of susceptibility for 
pesticide exposures.

• Describe pesticide exposures among pregnant 
women in South Texas.

• Identify resources to facilitate patient counseling of 
risk and risk reduction of hazardous exposures.

Objectives



Pesticides Defined

Chemicals used against unwanted 
organisms:

Insects
Rodents
Plants
Fungi

US EPA, 2009.

Presenter
Presentation Notes
Talking PointsPesticides are chemicals intended to kill, repel, or attract (in order to kill) unwanted organisms.Pesticides are used widely throughout the world, especially in agriculture to protect crops and in commercial greenhouses and nurseries.Reference:US Environmental Protection Agency. About Pesticides: What Is a Pesticide? Available at: http://www.epa.gov/pesticides/about/index.htm. Retrieved July 14, 2009. - - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009. Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core. 



Pesticide Use Is Widespread in United States

Kiely T, et al. 2004
US EPA, 2008

12%

10%

78%

Agriculture

Industry
Homes

More than 1.2 billion pounds used annually

Presenter
Presentation Notes
Talking PointsMore than 1.2 billion pounds of pesticides are used in the United States each year.Commercial agriculture accounts for more than three-quarters of all pesticide use. Industrial, commercial, and government use, combined with household use, accounts for the remainder in roughly equal proportions.ReferencesKiely T, Donaldson D, Grube A. Pesticides Industry Sales and Usage: 2000 and 2001 Market Estimates. Washington, DC: US Environmental Protection Agency; 2004. Available at http://www.epa.gov/oppbead1/pestsales/index.htm. Retrieved January 7, 2009.US Environmental Protection Agency. 2000–2001 Pesticide Market Estimates: Usage. Available at http://www.epa.gov/oppbead1/pestsales/01pestsales/usage2001.htm. Retrieved November 15, 2008.- - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009. Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core. 
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A well-known harmful pesticide

Lesson Learned: DDT

Presenter
Presentation Notes
Talking PointsChemical pesticides have been used in the United States for most of the 20th century.[CLICK]One of the best-known chemical pesticides is DDT, which was developed in 1874.[CLICK]Its properties as a pesticide were discovered in the 1930s.[CLICK]In World War II it was used to combat typhus.[CLICK]In the 1940s, it became available as a pesticide in agriculture.[CLICK]In 1962, Rachel Carson published Silent Spring, which publicized the adverse environmental effects of DDT on birds and wildlife. This book was a seminal influence on the environmental movement.[CLICK]DDT was banned in the United States and in many other places in the world in 1972.ReferenceUS Environmental Protection Agency. DDT Regulatory History: A Brief Survey (to 1975). Available at http://www.epa.gov/history/topics/ddt/02.htm. Retrieved November 18, 2008.- - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009. Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core. 



Types of Pesticides

Délye C, et al. Plant Physiol, 2005
EPA, 2008

Type of Pesticide Target Organisms Chemical Class

Insecticide Aphids, fleas, beetles Organophosphates, 
pyrethroids

Rodenticide Mice, rats Coumarins

Herbicide Invasive grasses
Acetyl-coenzyme A 
carboxylase 
inhibitors

Examples:

Presenter
Presentation Notes
Talking PointsPesticides can be classified by the type of organism they target or by chemical class.Some classes of pesticides are used to target more than one type of organism (e.g., organophosphates are mostly used as insecticides, but some are also used as rodenticides).ReferencesDélye C, Zhang X-Q, Michel S, et al. Molecular bases for sensitivity to acetyl-coenzyme A carboxylase inhibitors in black-grass. Plant Physiol. 2005;137:794–806. Available at http://www.plantphysiol.org/cgi/content/full/137/3/794. Retrieved November 15, 2008.US Environmental Protection Agency. Pesticides. Available at http://www.epa.gov/pesticides. Retrieved November 15, 2008.- - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009. Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core.



Sources of Pesticide Exposure

EPA, 2008
NPIC, 2008

Personal use

Residues on 
food

Tap water

Community 
applications

Occupational 
exposure

Household use

Presenter
Presentation Notes
Talking PointsMost common sources of pesticide exposure:Residues on food. In a recent survey, the US Department of Agriculture (USDA) found that 64% of sampled fresh fruit and vegetables and 59% of processed fruit and vegetables had detectable pesticide residues.Tap water that contains small amounts of pesticides (e.g., from nearby agricultural runoff or seepage into groundwater)Area-wide insecticide or herbicide applicationsOccupational exposures (e.g., pesticide applicators, fruit and vegetable harvesters, farm and industrial workers)Household use of insecticides, rodent traps, herbicides, or pet flea products are sources of pesticide exposure. Personal use of pesticides:Contaminated dust from any of these products—this is an especially important source of exposure for childrenPets tracking pesticides into the home from the outdoors after coming in contact with pesticide-treated areasUse of mosquito and other insect repellentsUse of herbal medications in plant or seed formReferencesNational Pesticide Information Center (NPIC). http://npic.orst.edu/index.html. Retrieved November 15, 2008.US Environmental Protection Agency. Pesticides. Available at http://www.epa.gov/pesticides. Retrieved November 15, 2008.- - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009. Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core.



75% of US households use at least 1 
pesticide product indoors. 

May be used to: 
Eliminate insects and rodents
Care for lawn and garden
Prevent fleas and ticks

US EPA, 2008

Household Use Is Common

Presenter
Presentation Notes
Talking PointsAccording to a recent survey, 75 percent of U.S. households used at least one pesticide product indoors during the past year. Reasons for use may be:To eliminate insect or rodent infestationsFor lawn and garden careOn domestic pets to eliminate and prevent fleasIn addition to chemical pesticides, there are also biopesticides, which are derived from natural materials (e.g., so-called beneficial insects and bacteria). This unit addresses only chemical or chemically derived pesticides.This course provides the reproductive health professional with basic knowledge about the reproductive-related effects of the more commonly encountered pesticides.ReferenceUS Environmental Protection Agency. Indoor Air Quality: An Introduction to Indoor Air Quality. Available at: http://www.epa.gov/iaq/pesticid.html. Retrieved July 14, 2009. US Environmental Protection Agency. Pesticides: Regulating Pesticides. What are Biopesticides? Available at: http://www.epa.gov/pesticides/biopesticides/whatarebiopesticides.htm. Retrieved July 14, 2009. - - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009. Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core. 



Cox C. Environ Health Perspect, 2006
PANNA, 2008

more…

BenignInert

Pesticides Contain Active and Inert Ingredients

Presenter
Presentation Notes
Talking PointsPesticides are formulated from both “active” and “inert” ingredients.The more than 1,300 active ingredients in pesticides have different structures, toxicities, and mechanisms of action. “Inert” does not mean “benign” or “harmless,” however.ReferencesCox C, Surgan M. Unidentified inert ingredients in pesticides: implications for human and environmental health. Environ Health Perspect. 2006;114(12):1803–6.Pesticide Action Network North America. http://www.panna.org. Retrieved November 15, 2008.- - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009. Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core.



Some inert ingredients have been found 
to:
• Decrease heart rate and blood 

pressure
• Reduce mitochondrial activity 
• Be toxic to human placenta cell 

cultures

Data come primarily from animal studies
Cox C. Environ Health Perspect, 2006
Richard S, et al. Environ Health Perspect, 2005

Inert Ingredients: Examples of Effects

Presenter
Presentation Notes
Talking PointsThe term “inert” is not a measure of health risk, but a functional designation.Inert ingredients are included in the chemical composition of pesticides to, for example, increase their efficacy or facilitate their delivery.Some of these ingredients may actually increase the toxicity of the pesticide to which they are added.ReferencesCox C, Surgan M. Unidentified inert ingredients in pesticides: implications for human and environmental health. Environ Health Perspect. 2006;114(12):1803–6.Richard S, Moslemi S, Sipahutar H, et al. Differential effects of glyphosphate and Roundup on human placental cells and aromatase. Environ Health Perspect. 2005;113:716–20.- - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009. Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core.



more…

Inhalation

Ingestion

Skin contact

In utero exposure
(fetus)

Klaassen C. In: Casarett & Doull’s Toxicology: The Basic Science of 
Poisons. 7th ed. 2007

Routes of Exposure

Presenter
Presentation Notes
Talking PointsPesticides can enter the body through inhalation, oral ingestion, or skin exposure. During pregnancy, the fetus can be exposed in the uterus.ReferenceKlaassen C. Casarett & Doull's Toxicology: The Basic Science of Poisons. 7th edition. New York; McGraw-Hill Professional; 2007. - - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009. Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core.



Acute exposure 
• Increase likelihood to identify the source 
• Initial insult can be responsible for various health 

effects 

Chronic exposure
• Not obvious to patient thus less likely to be 

reported to physicians as a health concern

Acute vs. Chronic Pesticide Exposure 

Presenter
Presentation Notes
“The associated health effects of chronic pesticide exposure in children vary, reflecting the diversity of toxicological properties of this broad group of differing chemicals. Some of the important end points of concern include an increased risk of cancer, abnormal neurodevelopment, asthma, perturbation of gestational growth, and endocrine-mimicking effects. Health effects of pesticides and the current relative strength of the evidence base are reviewed in subsequent sections for each of these health outcomes.”



Stillerman, et al. Reprod Sci, 2008  

Environmental Exposures and Adverse Pregnancy Outcomes



Stillerman, et al. Reprod Sci, 2008  

Environmental Exposures and Adverse Pregnancy Outcomes  (cont)

Presenter
Presentation Notes
Talking PointsPesticides studies (Insecticides and Herbicides) linked to adverse pregnancy outcomes from 1995-2006ReferenceStillerman KP, Mattison DR, Giudice LC, Woodruff TJ. Environmental exposures and adverse pregnancy outcomes: a review of the science. Reprod Sci. 2008 Sep;15(7):631-50. 



Woodruff  TJ, et al. Environ Health Perspect, 2011 

NHANES: Chemicals in Pregnant Women 



Woodruff  TJ, et al. Environ Health Perspect, 2011 

NHANES: Chemicals in Pregnant Women 



“…every child conceived today in the 
Northern hemisphere is exposed to 
pesticides from conception 
throughout gestation and lactation 
regardless of where it is born.”

Colborn T.
Environ Health Perspect. 2006

Reproduction-Related Effects

Presenter
Presentation Notes
Talking PointsPesticide exposure is ubiquitous, especially in the Northern hemisphere.ReferenceColborn T. A case for revisiting the safety of pesticides: a closer look at neurodevelopment. Environ Health Perspect. 2006;114(1):10–17.- - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009. Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core.



Pesticide Exposure During Pregnancy among 
Hispanic Women in South Texas

Research Question:
How do pesticide exposures of pregnant women living 
in the Lower Rio Grande Valley compare with those of 
pregnant women living in New York City (NYC)? 
(in partnership with U.S. Hispanic Nutrition Research and 
Education Center)

http://www.google.com/url?sa=i&rct=j&q=shape+of+new+york&source=images&cd=&cad=rja&docid=nSKsFl_XroLBYM&tbnid=Dh8UjjXFn7ux7M:&ved=0CAUQjRw&url=http://www.craftcuts.com/craft-shapes/painted-wooden-shapes/flags-and-maps.html&ei=AIw-UcuEKYXh2QW_woGIBA&bvm=bv.43287494,d.aWc&psig=AFQjCNEK_c7zBHz7CigG0WjUX68xjRNq6w&ust=1363139924666256
http://www.google.com/url?sa=i&rct=j&q=shape+of+new+york&source=images&cd=&cad=rja&docid=nSKsFl_XroLBYM&tbnid=Dh8UjjXFn7ux7M:&ved=0CAUQjRw&url=http://www.craftcuts.com/craft-shapes/painted-wooden-shapes/flags-and-maps.html&ei=AIw-UcuEKYXh2QW_woGIBA&bvm=bv.43287494,d.aWc&psig=AFQjCNEK_c7zBHz7CigG0WjUX68xjRNq6w&ust=1363139924666256


Prenatal insecticide exposure, birth weight and length among 
an urban minority cohort. Whyatt, et al. Environ Health 
Perspect. 2004 Jul; 112(10):1125-32.

• Inner city of NYC has highest pesticide application rates in 
NY State, principally used for roach control in low-income 
housing.

• Measured pesticides in dust, air, maternal blood, etc.

Results:   Babies born to mothers exposed to organophosphate 
pesticides had decreased birth length and head circumference.  
Currently assessing cognitive/behavioral measures up to age 
seven.  N=314

Whyatt, et al. Environ Health Perspect, 2004 

Pesticide Exposure in New York

Presenter
Presentation Notes
In our study, household dust and air pesticide levels will be measured for comparative purposesWhyatt et al. tested for only nine pesticides, we will be measuring approximately 45.



Study Population:
25 pregnant Hispanic Women, 18-35 y/o, 30-34 
weeks gestation, recruited from maternity clinics in 
Hidalgo County

Inclusion criteria:
• Stable residency within drivable distance
• Non smoker/no illicit drugs/moderate drinker
• No major health problems (DM, AHT, HIV, NS)
• Homemakers who spend majority day in home

Pesticide Exposure in South Texas



Methods:
 Questionnaire covering demographics, home characteristics, 

residential history, and lifestyle
 Installation of PUF sampler in home
 Two weeks later - follow-up questionnaire 
 All samples (air and dust) sent for analysis

Pesticide Exposure in South Texas



Organophosphates
• Azinophos-methyl
• Chlorpyrifos
• Diazinon
• Ethyl Parathion
• Malathion
• Methyl parathion
• Propetamophos

Carbamates
• Bendiocarb
• Carbaryl
• Carbofuran
• Fenoxycarb (also IGR)
• Propoxur

Synergists
• MGK 264
• Piperonyl butoxide

Fungicides
• Captan

Synthetic Pyrethroids
• Bioallethrin
• Bifenthrin
• Cis-permethrin
• Cyfluthrin
• Cypermethrin
• Deltamethrin/tralomethrin
• Fenvalerate
• Lamda-cyhalothrin
• Prallethrin
• Sumithrin
• Tetramethrin
• Trans-permethrin

Pesticides analyzed in home air and dust  
(~45 total)



Insect Growth Retardant (IGR)
• Fenoxycarb (also carbamate)
• Hydroprene
• Methoprene

Organochlorines
• 4,4’-DDD
• 4,4,’-DDE
• 4,4’-DDT
• Alpha-chlordane
• Dieldrin
• Gamma-chlordane
• Heptachlor
• Lindane

Herbicides
• Atrazine
• Metolachlor
• Pendimethalin
• Simazinc
• Trifluralin

Others
• Fipronil
• Ortho-

phenylphenol
• Sulfluramid

Pesticides Analyzed (continued)



Pesticide Exposure in South Texas

Results:
 68% of these households reported pesticide use vs. 
85% of previously studied NYC households
 35% used two or more pest control methods
 14 pesticides detected including several 
organophosphates: ortho-phenylphenol in 92% of 
home air samples, followed by chlorpyrifos in 80%, 
propoxur in 76%, diazinon in 72%, and trifluralin in 
60% 

Presenter
Presentation Notes
By far, most methods were used for cockroach control, followed by rodent control (rats and mice) and those used against other pests like ants. Antioxidant levels for the women appeared to vary randomly between first and second visits thus no association could be found. Air concentrations of 14 pesticides or their degradation products monitored over a 2-week period for 25 women during their third trimester of pregnancy.  We detected ortho-phenylphenol in 92% of the air samples, followed by chlorpyrifos in 80%, propoxur in 76%, diazinon in 72%, and trifluralin in 60%.  The other nine pesticides detected were found in less than one-third of homes, including detectable air concentrations of the 3 pesticides bifenthrin, cypermethrin, and MGK 264 (N-Octyl Bicycloheptene Dicarboximide), and 1 fungicide trifluralin.



Pest control methods used and target pests for Texas women who 
reported pest control measures used in their homes during 
pregnancy.  N=17



Conclusions Result cont. 

 Household pesticide exposures during pregnancy in 
South Texas were similar to those in NYC
 In both Hidalgo County and NYC, the principal 
reason for organophosphate pesticide use were 
roaches
 Offspring of mothers exposed in NYC showed 
significant neurodevelopmental problems
 Neurodevelopmental studies among South Texas 
children exposed to pesticides are lacking



Limitations impeding research:
• Human trials precluded by ethical considerations
• Difficulties in assessing impacts
• Difficulties in measuring outcomes

Studying Pesticide Exposure Has Inherent Challenges

Presenter
Presentation Notes
Talking PointsBecause it is not ethically feasible to conduct prospective, randomized clinical trials on the effects of pesticide exposure in humans, most of the data that we do have come from animal studies and epidemiological observations.There is a large body of work in this area, but opinions are divided as to the extent that the results can be applied to humans.- - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009. Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core.



Reproductive 
health &
fetal/child

development

Adapted from Hubbs-Tait, et al. Psychological Science in the Public 
Interest, 2005

Many Complex Factors Interact to Affect the Impact of Exposures

Presenter
Presentation Notes
Talking PointsGenes and gene expression, social environments, diet and nutrition, and exposure to environmental toxicants all interact with one another to affect reproductive health and the development of the fetus or child.These factors interact to increase or decrease resilience to environmental exposures.ReferenceAdapted from Hubbs-Tait L, Nation JR, Krebs NF, Bellinger DC. Neurotoxicants, micronutrients, and social environments: individual and combined effects on children’s development. Psychological Science in the Public Interest. 2005;6(3):57–121.- - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009. Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core.



Woodruff TJ, et al. Fertil Steril, 2008

Environmental Exposures and Critical Windows of 
Susceptibility

Presenter
Presentation Notes
Talking PointsEnvironmental exposures to toxicants such as pesticides can affect people at all life stages, including before birth and during childhood, adolescence, and adulthood. These exposures can have direct effects at all stages of life, not just during pregnancy.Exposures can influence the ability to conceive and can affect fetal/child development.The effects of environmental exposures can emerge when a couple tries to conceive,[CLICK]during pregnancy, once conception has occurred,[CLICK]during the development of the embryo and fetus,[CLICK]in the newborn after birth,[CLICK]or later in life—including that baby’s personal health and eventual fertility as an adult.An online tool called “Critical Windows of Development” is available from The Endocrine Disruption Exchange (TEDX). It provides a timeline of human embryonic/fetal development, along with animal research on low-dose exposure to endocrine-disrupting chemicals (EDCs) during development and altered health outcomes. More information about this online tool will be provided at the end of this presentation.ReferenceWoodruff TJ, Carlson A, Schwartz JM, Giudice LC. Proceedings of the Summit on Environmental Challenges to Reproductive Health and Fertility: executive summary. Fertil Steril. 2008;89(Suppl 1):e1–20.- - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009. Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core.



Pesticide exposure

Effects on fertility

Spontaneous abortion
Stillbirth
Premature birth
Low birth weight/small for 

gestational age
Developmental defects
Reproductive system 
effects

Mechanisms of action

Bretveld RW, et al. Reprod Biol Endocrinol, 2006

Reproduction-Related Effects: Women

Presenter
Presentation Notes
Talking PointsIn women, pesticide exposure may affect reproductive processes and outcomes through several mechanisms:Direct damage to cell structureInterference with cell functionBiotransformation that results in toxic metabolitesA number of adverse reproductive outcomes have been linked to pesticide exposure.ReferenceAdapted from Bretveld RW, Thomas CMG, Scheepers PTJ, et al. Pesticide exposure: the hormonal function of the female reproductive system disrupted? Reprod Biol Endocrinol. 2006;4:30.- - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009. Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core.



Changes in Menstrual Cycle (1.5 ↑ odds )
▪ Longer cycles
▪ Missing periods 
▪ Bleeding mid cycle

Consequently affecting Fertility!

Pesticides: Lindane, atrazine and mancozeb

Farr SL, et al.  Am J Epidemiol, 2004

Reproduction-Related Effects: Women



• Testicular damage:
 Azoospermia, oligospermia
 Damage to germinal epithelium
 Genetic alterations in sperm
 Reduced fertility

• Altered hormone function

Figà-Talamanca I, et al. Occup Med, 2001
Whorton MD, et al. Lancet, 1977

Reproduction-Related Effects: Men

Presenter
Presentation Notes
Talking PointsPotential reproductive effects of pesticides in men include testicular damage, which may result in genetic alterations to sperm and reduced fertility.Other effects include altered hormonal function.ReferencesFigà-Talamanca I, Traina ME, Urbani E. Occupational exposures to metals, solvents, and pesticides: recent evidence on male reproductive effects and biological markers. Occup Med. 2001;51(3):174–88.Whorton MD, Krauss RM, Marshall S, Milby TH. Infertility in male pesticide workers. Lancet. 1977;2:1259–61.Zober A, Hoffman G, Ott MG, et al. Study of morbidity of personnel with potential exposure to vinclozolin. Occup Environ Med. 1995;52:233–41.- - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009. Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core.  



Wigle DT, et al. J Toxicol Environ Health B Crit Rev, 2008

• Preconception
• Prenatal
• Postnatal (lactation)Exposure

• Childhood and adult cancer
• Delayed development
• Childhood asthma and allergies
• Infections
• Postnatal growth effects

Critical windows of susceptibility:

Delayed Effects of Exposure

Presenter
Presentation Notes
Talking PointsUnlike obvious physical birth defects, the effects of pesticides on development may not be evident at birth but may manifest later in life.Preconception, prenatal, and postnatal (via lactation) exposure of both women and men to pesticides has been found to be associated with adverse reproductive outcome in their offspring:Childhood and adult cancerDelayed developmental milestonesNew-onset childhood asthmaChildhood lung and middle-ear infections, allergies, and effects on postnatal growthReferenceWigle DT, Arbuckle TE, Turner MC, et al. Epidemiologic evidence of relationships between reproductive and child health outcomes and environmental chemical contaminants. J Toxicol Environ Health B Crit Rev. 2008;11(5-6):373–517.- - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009. Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core.



Barker DJ. Trends Endocrinol Metab, 2002; Woodruff TK, Walker CL. 
Fertil Steril, 2008; Woodruff TJ, et al. Fertil Steril, 2008

“Exposures to adverse insults during 
critical…windows of development can 
permanently reprogram normal 
physiologic responses, and thus give 
rise to…disorders later in life.”

Woodruff TJ, et al.
Fertil Steril. 2008

The Barker Hypothesis

Presenter
Presentation Notes
Talking PointsIn the 1990s, a number of studies revealed that adverse environmental conditions and/or exposures—such as poor maternal nutrition—during fetal development could lead to an increased risk of coronary heart disease and other chronic conditions during adulthood.These discoveries led to the Barker Hypothesis, also called the developmental origins of disease hypothesis.The hypothesis states that adverse environmental exposures during critical periods of fetal development can lead to metabolic and endocrinologic diseases later in life.This hypothesis is becoming increasingly well established for a number of diseases and conditions. ReferencesBarker DJ. Fetal programming of coronary heart disease. Trends Endocrinol Metab. 2002;13:364–8.Woodruff TK, Walker CL. Fetal and early postnatal environmental exposures and reproductive health effects in the female. Fertil Steril. 2008;89(Suppl 1):e47–51.Woodruff TJ, Carlson A, Schwartz JM, Giudice LC. Proceedings of the Summit on Environmental Challenges to Reproductive Health and Fertility: executive summary. Fertil Steril. 2008;89(Suppl 1):e1–20.- - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009. Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core. 



Strong evidence implicating pesticides and 
developmental disorders, including PDD-
NOS

Organochlorine exposure in utero

• > abnormal reflexes in neonates
• ↓Psychomotor ↓mental at 12 months
• ↓General cognitive, memory, verbal and 

executive functions at 4 years
Rosas LG, et al. Currt Opin Pediatr, 2008

Delayed Development

Presenter
Presentation Notes
Talking PointsDelayed developmental milestonesReference



• Parkinson Disease
• ↑ evidence that the environment plays a major role
• Animal studies of faulty neurochemistry in offspring 

are linked to low level exposure of pesticides.
• Alterations to the CNS may induce a “silent” state of 

dopamine dysfunction leaving individuals vulnerable 

Stillerman, et al. Reprod Sci, 2008  

Fetal Origin of Adult Disease



• Science regarding environmental 
exposures and reproductive health is:
 Primarily based on animal studies
 Warrants guidance to limit/avoid exposure

• Approach patients on case-by-case basis
• Exposure is unavoidable, but specific 

changes can make a difference

Expert Medical  Advisory Committee on Environmental Impacts on 
Reproductive Health, 2009 

“So What Do I Do?”

Presenter
Presentation Notes
Talking PointsThe question of what to do about environmental exposures is a difficult one for a number of reasons:Because experiments cannot be carried out in humans for ethical reasons, most of the current scientific knowledge of environmental exposures is based on studies in animals, the results of which cannot always be easily or directly extrapolated to people.That said, there is enough reliable evidence to suggest that some guidance can be offered to patients to avoid or at least limit their exposures where this is practical.Each patient must be considered individually on the basis of his or her particular environmental and personal circumstances and factors.Finally, although some degree of exposure to environmental toxicants is unavoidable, specific changes can and do make a difference.ReferenceExpert Clinical Advisory Committee on Environmental Impacts on Reproductive Health. 2009. - - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009.  Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core.



Using your flip chart 



Using your flip chart



• For male and female adolescents
• For male and female patients who 

experience unintended pregnancy 
• For women and men during pregnancy 

planning
• For pregnant women
• For male and female patients with 

newborns 
and children

Expert Medical  Advisory Committee on Environmental Impacts on 
Reproductive Health, 2009 

Focus on Windows of Susceptibility

Presenter
Presentation Notes
Talking PointsPatient counseling should focus on critical windows of susceptibility for all patients.ReferenceExpert Clinical Advisory Committee on Environmental Impacts on Reproductive Health. 2009. - - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009.  Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core.



The Environmental Health History

Identify and reduce 
or eliminate 

potentially harmful 
exposures

H
ow

?
W

hy
?

When?
Vulnerable Stages:
• Early childhood
• Puberty
• Adolescence
• Preconception planning 

(men & women)
• Pregnancy

Expert Medical  Advisory Committee on Environmental Impacts on 
Reproductive Health, 2009 

Environmental Health History Should Be Routine

Presenter
Presentation Notes
Talking PointsAn environmental history should be incorporated into reproductive health histories of both women and men to determine whether there are potentially harmful exposures and to help guide patients in making decisions. This is especially important at vulnerable stages such as early childhood, puberty, adolescence, preconception planning, and pregnancy.ReferenceExpert Clinical Advisory Committee on Environmental Impacts on Reproductive Health. 2009. - - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009.  Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core.



Identifying and reducing exposures to 
potentially harmful toxicants now, when 

couples plan (or not) a pregnancy, 
increase the likelihood of a successful 

outcome. 

Expert Medical  Advisory Committee on Environmental Impacts on 
Reproductive Health, 2009

An Important Take-Home Message

Presenter
Presentation Notes
Talking Points: When talking to both male and female patients, remember that identifying and reducing exposures to potentially harmful toxicants now increases the likelihood of a successful pregnancy outcome. Reference:Expert Medical Advisory Committee on Environmental Impacts on Reproductive Health. 2009. - - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009.  Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core.



Learn more at the ARHP Website:
• Click on Environmental and Reproductive 

Health topic area 
• www.arhp.org/topics/enviro-repro-health
 Fact Sheet: Environmental and Reproductive Health 

Resources for Health Care Providers
 Patient handout: Health Matters: The Connection 

Between Your Health and the Environment

Association of Reproductive Health Professionals 
(ARHP) Resources

Presenter
Presentation Notes
Talking PointsThe ARHP Web site provides information on environmental and reproductive health, including news articles, continuing education, research, and patient resources.- - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009.  Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core.

http://www.arhp.org/topics/enviro-repro-health


• Fact sheets from CDC’s National Agricultural 
Safety Database (http://nasdonline.org/)

• National Pesticide Information Center 
(http://npic.orst.edu/)

• EPA’s Pesticides Information Web site 
(includes information for children) 
(www.epa.gov/pesticides)

• Pesticide Action Network (PAN) database 
(www.pesticideinfo.org)

Pesticide Resources

Presenter
Presentation Notes
Talking PointsThese are some resources to help guide patients’ decision-making.In addition, most universities have occupational health clinics staffed by physicians with expertise in occupational and environmental medicine.A number of states have pesticide poisoning surveillance programs (see http://www.cdc.gov/niosh/topics/pesticides/Statebase.html for a list).- - -Original content for this slide submitted by the Expert Clinical Advisory Committee on Environmental Impacts on Reproductive Health in March 2009. Original funding received by the Richard and Rhoda Goldman Fund through an independent educational grant. This slide is available at www.arhp.org/core.



Questions?

Thank you!
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