Autism and the Environment
Research has shown that environmental factors likely
play a role in autism.1 Studies also indicate that genetics
contribute to the disorder.2 The National Institute of
Environmental Health Sciences (NIEHS) supports research
to discover how the environment may influence autism.
This important environmental research offers real promise
for prevention — because you can’t change your genes,
but you can change your environment.

What is autism?
Autism is a group of developmental brain disorders,
known as autism spectrum disorders, that begin early in
life and affect how a person acts and interacts with others,
communicates, and learns.

What are the symptoms?
Although people with autism have a variety of
symptoms that vary in severity, they all have difficulties
communicating and interacting with others, and show
restricted and repetitive patterns of behavior and interests.
Most symptoms are noticeable by the time a child is
2-3 years old, but many children are not diagnosed until
later. Early intensive behavioral intervention can improve
communication, learning, and social skills in children
with autism.

NIEHS Autism
Research Funding
NIEHS funding of autism research
reached $7.5 million in 2013.
ARRA indicates funds
from the American Recovery
and Reinvestment Act of 2009.

NIEHS Funding (in millions)

Autism affects people for their entire lives, and often
comes with other conditions, such as epilepsy, sleep
disturbances, and gastrointestinal problems. Currently,
no drugs have proven effective for treating core
autism symptoms.
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How is NIEHS contributing to autism research?
NIEHS has steadily increased funding of autism research
over the last decade, and this investment is producing
important new discoveries that may help prevent autism.
For example, NIEHS-funded researchers have shown that
taking folic acid and avoiding infections during pregnancy
can help lower autism risk. Researchers have also shown
that problems with the immune system are involved in
autism, and that early-life exposure to high levels of air
pollution may increase risk, especially for children whose
genetic makeup causes them to be more susceptible.
The NIEHS Autism Research Program has attracted talented
scientists from toxicology, epidemiology, and other areas.
These researchers are using new ways to measure prenatal
exposures, screen for contaminants that affect brain
development, and understand how environmental
factors interact with genes to lead to autism.
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Prenatal conditions
Researchers funded by NIEHS discovered that problems
with the immune system, as well as maternal conditions
during pregnancy, are linked with higher autism risk.
• Research showed that some children are born to
mothers with antibodies that interfere with fetal brain
development in ways that could lead to autism.8
• Maternal diabetes and obesity, which are associated with
inflammation, both have strong links to the likelihood
of having a child with autism or another developmental
disability.9

The impact of autism
• Autism affects about one in 68 children.3

• During pregnancy, elevated levels of inflammation,
which can come from an infection, were linked with an
increased risk of having a child with autism. This finding
may help to identify preventive strategies.10

• The number of children with autism more than
doubled from 2000 to 2010.3
• Autism is nearly five times more common in boys,
one in 42, than girls, one in 189.3
• People with autism had average medical expenses
of $4,110 to $6,200 more per year than people
without autism.4
• Nearly half of children with autism, 46 percent,
have average or above average intellectual ability.5

Environmental factors play a role in autism
Air pollution
Work supported by NIEHS indicates that early-life
exposure to air pollution is a risk factor for autism.
• A 2011 study reported that children living within 1,014
feet, or a little less than 3.5 football fields, of a freeway,
at birth, were twice as likely to develop autism.5
• Building on those findings, in 2013, researchers reported
an association between exposure to traffic-related air
pollution, as well as components of regional air pollution,
and an increased risk of autism.6
• A 2014 study pointed to a likely gene-environment
interaction. Children whose genetic makeup causes
them to be more susceptible to the health effects of high
levels of air pollution showed the highest risk for autism.7

Nutrition
According to NIEHS-funded research, prenatal vitamins
may help lower autism risk.
• Women who took a daily prenatal vitamin during the
three months before and during the first month of
pregnancy, were less likely to have a child with autism
than women not taking the supplements. This was more
evident in genetically susceptible women or children,
suggesting that a gene-environment interaction could
be responsible.11
• A later study identified folic acid as the source of the
protective effects of prenatal vitamins. Women who
consumed the daily recommended dosage during the
first month of pregnancy had a reduced risk of having
a child with autism.12

Mercury and other contaminants
There continues to be concern about autism and mercury
exposure. NIEHS funds research examining this and
exposures to other contaminants.
• Eating fish is the primary way that we are exposed to
organic mercury. A 2013 study examined people in
the Republic of Seychelles, where fish consumption is
high. The study found no association between prenatal
organic mercury exposure and autism behaviors.13
• Scientists can test for recent exposure to organic
mercury with blood tests. Researchers found that after
adjusting for dietary and other mercury sources, children
with autism had blood mercury levels that were similar
to those found in children without autism.14
• Researchers are also studying other contaminants,
such as bisphenol A (BPA), phthalates, heavy metals,
flame retardants, polychlorinated biphenyls (PCBs), and
pesticides, to see if they affect early brain development
and play a role in autism.

Collaborations
Much of the research funded by NIEHS addresses
priorities identified by the Interagency Autism Coordinating
Committee, which coordinates all autism efforts within
the U.S. Department of Health and Human Services.
NIEHS also collaborates with the U.S. Environmental
Protection Agency, other NIH institutes, and various
autism research and advocacy groups.

Population-based research
Studies that look at large numbers of people can
reveal patterns that may indicate the involvement of
environmental factors in autism. NIEHS funds studies with
participants in various parts of the United States, as well
as in Australia, Denmark, Finland, Israel, Norway, Sweden,
and South Korea. Key projects include the following:
CHARGE – The Childhood Autism Risks from Genetics
and the Environment study seeks to identify causes and
contributing factors for autism, by conducting medical
exams and collecting biological samples from children,
and obtaining information on environmental exposures,
health, lifestyle, sociodemographics, and behavior from
their parents. Launched in 2003, this study is enrolling
children with autism, children with developmental delay
but not autism, and children with typical or expected
development.
MARBLES and EARLI – The Markers of Autism Risk
in Babies – Learning Early Signs (MARBLES), and Early
Autism Risk Longitudinal Investigation (EARLI) studies
are following women at high risk of giving birth to a child
with autism. Women are enrolled during early pregnancy
and their children followed to age 3. By collecting data
from mothers and their babies throughout critical
periods, these studies can better identify and measure
environmental exposures that may impact the very early
stages of brain development.
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What’s next?
In addition to identifying environmental factors that
may influence autism risk, NIEHS-funded researchers
are investigating how these factors may interact with
a person’s genes. This information could identify new
targets for prevention and therapies, and also point to
areas that need to be examined in human studies.
• Researchers are studying early-life exposures, using
blood samples from participants in the MARBLES study.
The investigators want to understand whether these
exposures cause DNA to change in a way that influences
brain development and affects risk of autism.

• Stem cells from people with fragile X syndrome are
being studied for gene-environment interactions.
By using these stem cells to create sets of neurons
that are identical, except for a gene known to be
involved in autism, researchers can better understand
how different forms of this gene influence susceptibility
to environmental factors.
• Using data on genes known to be involved with autism,
investigators are screening chemicals that interact with
those genes, to identify which chemicals may increase
autism risk. This research will help reveal environmental
factors that increase autism risk and provide information
about specific gene-environment interactions.

For more information on the National Institute of Environmental Health Sciences,
go to www.niehs.nih.gov.
To learn more about NIEHS autism research, visit
www.niehs.nih.gov/research/supported/dert/programs/autism
or contact the program lead, Cindy Lawler, Ph.D., at lawler@niehs.nih.gov.
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