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There is no question whether pesticides are harmful to people’s health. Pesticides are
designed to manage (kill) pests such as plants, insects, rodents, fungi, and soil-borne
pathogens. Because pesticides are meant to kill living things, they harm people and the

environment—not just pests.

This brief talks about pesticide exposure and the ways in which exposure is categorized,
why some populations are more susceptible to pesticide exposures, and how communities’
health could be better protected from those exposures.

Different kinds of pesticides include: fungicides, herbicides,
insecticides, and rodenticides. When pesticides are used, they
end up in four places in the environment: air, soil, water, and
biota (organisms).

People are exposed to pesticides through the food and water

in their diet, and environmental exposures where they live,
play, and work. This brief focuses on agricultural pesticides,
but residential pesticide use creates an additional route of
exposure that is often overlooked. Examples of pesticide use in
and around the home include applications for indoor pests, on
pets, or on lawns and gardens.

Children’s unique vulnerability

Children are especially vulnerable to pesticide exposure. Children’s
bodies are still developing, and they eat more and breathe in more air
for their size. When it comes to their exposure to pesticides, they take
more into their bodies, pound for pound. A child’s ability to detoxify
toxic compounds like pesticides is very limited early in life, developing
over time as they reach adulthood. These factors can result in adverse
effects from low-dose exposures to environmental chemicals affect a
sensitive process like brain development, with potential for long term
consequences.

Children explore the world using their hands, putting the objects
they find into their mouths. These hand-to-mouth behaviors
increase children’s environmental exposure. The American Academy
of Pediatrics stated in their 2012 report that “Children’s exposure to
pesticides should be limited as much as possible.”

Who is at risk?

Children, farmers, and farmworkers in agricultural
communities

Rural farming communities are the most exposed to pesti-
cides. The majority of reported pesticide drift incidents occur
within a ¥ mile from the application site and sometimes,
pesticides can drift for miles." Children in agricultural com-
munities who are living or going to school near pesticide
applications are more likely to be exposed to pesticides envi-
ronmentally, in addition they are also exposed via their diet. A
report on California schools and pesticides analyzed pesticide
use data near schools with the most intensive use of pesticides
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of public health concern applied nearby. The report found
that Hispanic children were more likely to attend schools
near the highest use of pesticides of public health concern.?
This indicated that Hispanic children are more likely to get
exposed to pesticides while at school in the most agricultur-
ally intensive counties in California.

Farmers, farmworkers, and other groups who work with
pesticides as part of their job are the most highly exposed.
Farmworkers in agricultural communities may also be further
exposed in their homes, through pesticides drifting from
nearby fields and drinking contaminated water.?

Pesticide exposures

People are exposed to pesticides through various routes, such
as ingesting food and water through their diet. Environmen-
tal exposures can happen where people live, play, and work.
This is especially true in agricultural communities where there
is intensive pesticide use.

Exposures to pesticides can be categorized into acute or
chronic exposures. These types of exposures can affect pes-
ticide applicators or bystanders. The four routes of exposure
are dermal (through the skin), respiratory (inhalation), oral
(ingestion), and ocular (through the eyes).?

People can vary biologically in their ability to process toxic
chemicals like pesticides—this is called “intra-individual
variation” and is a part of the natural variations within a
population. For years, scientific experts have recommended
improving chemical risk assessment, in order to account for
populations that are more susceptible or are highly exposed.*

Acute pesticide poisonings

The World Health Organization defines acute pesticide
poisonings as “any illness or health effect resulting from
suspected or confirmed exposure to a pesticide within 48
hours.” Acute pesticide poisoning can result from a dose that
is relatively large or small. One way that an acute exposure

resulting in pesticide-related illness can happen is through
exposure to pesticide drift.!

Factors that influence health effects from pesticide exposure
are: the pesticide’s toxicity (how poisonous it is), who gets
exposed, and the amount, type, and duration of exposure.
Many common symptoms of pesticide poisoning (fatigue,
dizziness, nausea, and vomiting) are also seen with other
illnesses, making it a challenge for medical professionals to
recognize them. Other kinds of symptoms can include skin
irritation, sweating, or pallor.?

Chronic effects

Chronic, or persistent, effects are often thought of as aris-
ing due to low-level exposures over a longer period of time.
However, chronic illness can also happen after an acute
exposure to a pesticide.” In children, chronic health effects
associated with pesticide exposure include neurodevelop-
mental effects and childhood cancers. These health outcomes
and others have been discussed in previous PAN reports on
children’s health and pesticides.®”

The dose doesn’t make the poison

There’s a “truism” about chemical exposures that is not
scientifically accurate, but is often repeated when discussing
pesticides: “The dose makes the poison.” This saying assumes
that only doses above a certain threshold will cause nega-
tive effects, but that is not always true. Not every chemical
follows a linear dose-response curve, where higher doses
cause increasingly worse effects. A non-linear dose response
is called a “non-monotonic” dose response, and real world

How the body processes pesticide

exposure

Exposure to pesticides may result in the pesticide being processed or
transformed by the body and excreted by the kidneys and the liver in
arelatively short period of time, causing acute and chronic effects.?
Depending on a pesticide’s physical properties and persistence, a
pesticide may bioaccumulate, or stay in the body, typically for longer
periods of time. Bioaccumulated pesticides have been found in

the milk of humans and other mammalian species. Examples of
bioaccumulating substances are organochlorine pesticides, many of
which were listed for a global ban under the Stockholm Convention
for Persistent Organic Pollutants.?
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examples of this have been described by researchers, with
many examples among endocrine-disrupting chemicals.®

There are other examples of environmental chemicals
where a threshold dose can’t be determined. Lead, a

well known environmental contaminant, has been
described as having “no safe threshold” for exposure.
When it comes to pesticides, strong scientific evidence
has indicated that even at low doses, some pesticides have
a profound and long-term effect on health, particularly
when exposure occurs at key stages of development in
children. In 2019, the European Union determined that
the organophosphate insecticide chlorpyrifos has “no safe
exposure level” due to uncertainty around its toxicity to
brain development, as well as its potential for genotoxic-

ity (DNA damage).’

Early or prenatal exposure to low doses of chlorpyrifos is
known to affect neurodevelopment. Long-term studies
of pregnant mothers who were exposed to chlorpyrifos
when it was allowed for indoor use in the U.S. found a
number of adverse effects on their children, many years
after they were born. The effects on the children have
been extensively studied by researchers from multiple
research centers, including the Columbia University
Center for Children’s Environmental Health Research.
The effects of chlorpyrifos exposure early in life include
adverse effects on motor skills and observed differences
in the architecture of the brain many years after exposure
in the womb."

Chlorpyrifos was listed for a global ban under the Stock-
holm Convention for Persistent Organic Pollutants in
2025, after years of consideration by an expert review
committee.'!

Chlorpyrifos is very well-studied, but there are many
other pesticides that have neurotoxic effects on humans

where very little research has been done. And a number

of other health effects have been associated with pesticide
exposure, such as cancers, neurological diseases, and negative
effects on fertility and pregnancy.?

How are people exposed to pesticides?

Pesticide drift: in the air and in our communities

When pesticides are applied, they can move through the

air to nearby homes and farms. Drifting pesticides can be
noticed as a cloud of spray droplets, as dust during applica-
tion, or they can be detected by their odor. Pesticide drift can
also be invisible and odorless, and can remain in the air for
several days after use when the pesticide volatilizes, or forms
a vapor.' In addition, drifting pesticides can also land on
plants, soil or water, contaminating the environment.

What is the impact of pesticide drift? It can pose serious
health risks, especially to children, who are particularly vul-
nerable to the harms of chemical exposure. Health problems
resulting from drift exposure can be immediate—as in the
case of an acute poisoning—or long-term chronic effects,
like cancer, reproductive harm or developmental damage.

Drift incidents are highly likely to be underreported. Inci-
dent data in a comprehensive study of drift reports from
1991 to 2006 in 11 U.S. states found that 47% of the cases
were exposed at work, 92% had low-level illness, and 14% of
the cases were children.!

Dietary exposures to pesticides

For the majority of people in the U.S., a primary route of
exposure is dietary— through food and water. When pesti-
cides are used, some residues will end up on the food we eat.

Nationally, pesticides on food are monitored by the Pesticide
Data Program (PDP) at the U.S. Department of Agricul-



ture (USDA). Several batches and types of food are tested
throughout the year, with the PDP testing a total of 133
commodities since the program began in 1991. The foods
tested are from nine U.S. states, are chosen based on U.S.
EPA’s data needs, and are high-consumption foods, especially
those consumed by infants and children. In 2023, the PDP
tested 9,832 food samples from 23 different commodities,
and found detectable pesticide residues on about 61% of the
samples tested, with less than 1% exceeding legal tolerances."
We are exposed to more than one pesticide residue at a time
through dietary exposures.

California’s Department of Pesticide Regulation (DPR) also
issues a report on monitoring of food residues, focused on
California produce. In 2023, California DPR found exceed-
ances on over 40 conventional commodity crops. Of the
crops that were tested, one of the most concerning types of
pesticides found were organophosphate pesticides, which
affect the nervous system."® The U.S. still uses pesticides that
many other countries have banned.' Some, like the highly
toxic organophosphate insecticide chlorpyrifos—listed for a
global ban, banned in the European Union, and still used in
the U.S.—are still used on food crops.”

Drinking water

It’s clear how pesticide residues can get into food, as they are
used to manage pests attracted to a given crop. But how do
pesticides get into drinking water?

Pesticides can drift on to, or run off into surface water

when applied. Surface water sources are bodies of water on
the ground, like lakes, rivers, and streams. Surface water is
exposed to the elements (sunlight and weather), which result
in degradation of contaminants. Eventually, some portion of
pesticides applied to fields will make its way into the sur-
rounding environment, including surface water and ground-
water.' Some geological features, like karst, a type of rock,
are more permeable than others, leaving the groundwater
below more likely to get contaminated."”

Drinking water can come from surface water sources or
from groundwater through wells, private and public. Water
monitoring in rural communities has found pesticides in
public water systems that rely on surface water, and in well
water. Private wells may be older, not well maintained, and
thus more vulnerable to environmental contaminants posing
health risks to users.'®

How can we protect community health?

The pesticides used on our food are applied in agricultural
communities, exposing the people who live there. Taking
into consideration the health harms linked to pesticides,

the ways in which humans are exposed, and the regulatory
framework in place in the U.S., what changes can be made to
ensure public health is prioritized over corporate profit?

Individuals can make choices to protect their and their
family’s health. Some of these options are listed below. How-
ever, the system change we need to establish truly healthy
communities becomes possible when we come together in
our communities and organize to demand health-protective
policies, regulations and programs from our local, state and
federal public agencies and elected officials. The collective
strategies for action presented below build power to win
systemic change.

There is a need to strengthen policies to protect the public’s
health from pesticide exposures. This can be accomplished by
reducing intensive pesticide use, and disallowing the use of
the most hazardous pesticides. Adopting organic or agroeco-
logical farming systems eliminates or minimizes synthetic
pesticide use and increases the resilience of our food and
farming systems.

Agroecology combines social change, scientific discovery,
cultural and inherited knowledge with agricultural practice to
create holistic food production systems that respond to com-
munity need as opposed to corporate profits. For example, a
major component of agroecology is food sovereignty, which
is the right of people and communities to control the ways
they grow and consume food. Sustainable farming methods
are used in an effort to adjust our agriculture to the land,
rather than our land to our agriculture. Agroecology relies
on ecological principles for pest management, minimizing
the use of synthetic pesticides, while prioritizing the deci-
sion-making power of farmers and agricultural workers."



Actions to protect community health
Individual strategies:

Choose foods grown without pesticides when possible.
Grow some of your own food if you are able, buying from
local farms, or looking for pesticide-free food at a grocery
store. Farms that grow food without pesticides may have a
variety of certifications including but not limited to:

= USDA Certified Organic
* Certified Naturally Grown
* Real Organic

Don’t use pesticides in your home, yard, or garden.
Ensure any commercial mowing, landscaping, or pest
management services you use are aware of your prefer-
ences. Ask about the tools and chemicals they use if you're
unsure.

Register to vote and stay engaged with your local, state,
and federal representatives. Tell your legislators that you
are concerned about pesticides in your food and in the
food system.

Collective strategies:

Hold corporations accountable for the influence they have
over our food system.

* Don’t allow pesticide companies to unfairly protect
themselves with litigation shield laws.

* When possible, support food companies or small farms
that are committed to keeping pesticides out of their
supply chain.

* Advocate for legislation and policies that prevent exposure
to pesticides

® Pesticide use reporting to ensure communities are aware
of what pesticides are being sprayed when, and where
in their communities. The only state that currently does
publicly accessible annual pesticide use reporting is
California.

= School buffer zones that ensure that the most hazardous
pesticides are not sprayed within a certain distance of
schools. The only known policy in the United States is
in California.

* State and federal bans or phase-outs of pesticides.

* Advocate for policies and programs that reduce reliance
on pesticides and support system-wide transitions to
healthy ecological food and farming

* Policies that promote alternatives to pesticide reliance
such as California’s Sustainable Pest Management Road-
map.

* Federal legislation promoting system-wide transitions
to biodiverse, agroecological food and farming systems,
such as by establishing and funding programs that
provide increased technical assistance and incentives to
farmers to adopt or continue such farming practices.

Check out PAN’s Action Center where we often have specific
calls to action related to pesticide regulation. By engaging in
political action to change our food system, you'll help ensure
that protections are gained for frontline communities—and
that everyone can eat their meals without pesticides on the
side.
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promote viable and vibrant solutions based in agroecology, and achieve health, resilience and justice in food and farming.
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