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Exposure to toxic
environmental agents

ACOG Committee Opinion No. 575

The American College of Obstetricians and Gynecologists Committee on Health Care for Underserved Women, American
Society for Reproductive Medicine Practice Committee, and The University of California, San Francisco Program on
Reproductive Health and the Environment
Reducing exposure to toxic environmental agents is a critical area of intervention for obstetricians, 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; adultmale exposure to pesticides
is linked to altered semen quality, sterility, and prostate cancer; and postnatal exposure to some pesticides can interfere with all develop-
mental stages of reproductive function in adult females, including puberty, menstruation and ovulation, fertility and fecundity, and
menopause. Many environmental factors harmful to reproductive health disproportionately affect vulnerable and underserved popula-
tions, which leaves some populations, including underserved women, more vulnerable to adverse reproductive health effects than other
populations. The evidence that links exposure to toxic environmental agents and adverse reproductive and developmental health out-
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comes is sufficiently robust, and the American College of Obstetricians and Gynecologists and
the American Society for Reproductive Medicine join leading scientists and other clinical prac-
titioners in calling for timely action to identify and reduce exposure to toxic environmental
agents while addressing the consequences of such exposure. (Fertil Steril� 2013;100:931–4.
�2013 by American Society for Reproductive Medicine.)
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REPRODUCTIVE
ENVIRONMENTAL HEALTH
Robust scientific evidence has emerged
over the past 15 years, demonstrating
that preconception and prenatal expo-
sure to toxic environmental agents can
have a profound and lasting effect on
reproductive health across the life course
(1–3). Exposure to toxic environmental
agents also is implicated in increases in
adverse reproductive health outcomes
that emerged since World War II; these
Received June 7, 2013; accepted August 26, 2013.
Nothing to disclose.
This Committee Opinion was developed by the Ame

Committee on Health Care for Underserved Wo
Medicine Practice Committee with the assistan
(UCSF) Program on Reproductive Health and t
Health and the Environment endorses this docu
and scientific advances as of the date issued an
not be construed as dictating an exclusive cour

This article is being published concurrently in the O
Exposure to toxic environmental agents. Com
Obstetricians and Gynecologists. Obstet Gyneco

Correspondence: Practice Committee, American Soci
ery Hwy., Birmingham, Alabama 35216 (E-mail:

Fertility and Sterility® Vol. 100, No. 4, October 2013
Copyright©2013 by the American College of Obstetr

Box 96920, Washington, DC 20090-6920. All rig
http://dx.doi.org/10.1016/j.fertnstert.2013.08.043

VOL. 100 NO. 4 / OCTOBER 2013
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 chemi-
cals and metals in air, water, soil,
food, and consumer products is ubiqui-
tous. An analysis of National Health
and Nutrition Examination Survey
data from 2003–2004 found that virtu-
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ally every pregnant woman in the
United States is exposed to at least 43
different chemicals (4). Chemicals in
pregnantwomen can cross the placenta,
and in some cases, such as with methyl
mercury, can accumulate 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 outcomes. For
example, prenatal exposure to certain
pesticides 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 interfere with all
developmental stages of reproductive
function in adult females, including
puberty, menstruation and ovulation,
fertility and fecundity, and menopause
(8). A group of chemicals called
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endocrine disrupting chemicals has been shown to interfere
with the role of certain hormones, homeostasis, and
developmental 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
comparable to diethylstilbestrol at the cell and developmental
level (10). Likewise, research has clearly shown that many in-
dustrial 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 comprehensive 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 ubiqui-
tous among all patient populations, many environmental fac-
tors harmful to reproductive health also disproportionately
affect vulnerable and underserved populations and are sub-
sumed 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 pesticides than white populations (14). In
turn, the effects of exposure to environmental chemicals
can be exacerbated by injustice, poverty, neighborhood qual-
ity, housing quality, psychosocial stress, and nutritional
status (14, 15).

Women with occupational exposure to toxic chemicals
also are highly vulnerable to adverse reproductive health out-
comes (16). For example, levels of organophosphate pesticides
and phthalates measured in occupationally exposed popula-
tions are far greater than levels measured in the general
population (17, 18). Furthermore, low-wage immigrant
populations disproportionately work in occupations asso-
ciated with a hazardous workplace environment (19, 20).

As underscored by a groundbreaking 2009 report by the
National Academy of Sciences, the effects of low-dose expo-
sure to an environmental contaminant may be quite different
based on vulnerabilities, such as the underlying health status
of the population and the presence of additional or ‘‘back-
ground’’ environmental exposure (21). Recognition of environ-
mental disparities is essential for developing and implementing
successful and efficient strategies for prevention.

PREVENTION
The evidence that links exposure to toxic environmental
agents and adverse reproductive and developmental health
outcomes is sufficiently robust, and the American College of
Obstetricians and Gynecologists (the College) and the Amer-
ican Society for Reproductive Medicine (ASRM) join
numerous other health professional organizations 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 preventing prenatal exposure to
932
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 knowl-
edgeable 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 exposure, eg, fresh fruit and vegeta-
bles, unprocessed food, outdoor activities, and a safe and
nurturing physical and social environment. By the first prena-
tal care visit, exposure to toxic environmental agents and dis-
ruptions 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_re
sources.html. Once this exposure inventory has been
completed, information should be given regarding the avoid-
ance 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 appropriate specialists when a
hazardous exposure is identified. Existing clinical experience
and expertise in communicating risks of treatment are largely
transferable to environmental health. Physician contact time
with a patient does not need to be the primary point of inter-
vention; information and resources about environmental
hazards can be successfully incorporated into a childbirth
class curriculum or provided in written materials to help par-
ents 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 described in a case
report of a stillbirth (27). Physicians in the United States are
required to report illnesses or injuries that may be work
related, and reporting requirements vary by state. No author-
itative national list of physician-reporting requirements by
state exists. Resources for information about how to report
occupational and environmental illnesses include local and
state health agencies and the Association of Occupational
and Environmental Clinics (http://www.aoec.org/about.htm).
Illnesses include acute and chronic conditions, such as a
skin disease (eg, contact dermatitis), respiratory disorder
VOL. 100 NO. 4 / OCTOBER 2013
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(eg, occupational asthma), or poisoning (eg, lead poisoning or
pesticide intoxication) (28).

Patient-centered actions can reduce body burdens of
toxic chemicals (ie, the total amount of chemicals present in
the human body at any one time) (29–32). For example,
research results document that when children's diets change
from conventional to organic, the levels of pesticides in
their bodies decrease (29, 30). Likewise, study results
document that avoiding canned food and other dietary
sources of bisphenol A can reduce measured levels of the
chemical in children and adult family members (31), and
that short-term changes in dietary behavior may significantly
decrease exposure to phthalates (32).

Clinicians should encourage women in the preconception
period and women who are pregnant or lactating to eat fruit,
vegetables, beans, legumes, and whole grains every day, to
avoid fast food and other processed foods whenever possible,
and to limit foods high in animal fat, while providing informa-
tion about how certain types of food affect health and how in-
dividuals can make changes. Also, patients should be advised
that some large fish, such as shark, swordfish, king mackerel,
and tilefish, are known to contain high levels of methylmer-
cury, which is known to be teratogenic. As such, women in
the preconception period and women who are pregnant or
lactating should avoid these fish. To gain the benefits of
consuming fish, while avoiding the risks of methylmercury
consumption, pregnantwomen should be encouraged to enjoy
a variety of other types of fish, including up to 12 ounces a
week (two average meals) of a variety of fish and shellfish
that are low inmercury. Five of themost commonly eaten sea-
food items that are low in mercury are shrimp, canned light
tuna, salmon, pollock, and catfish. White (albacore) tuna has
more mercury than canned light tuna and should be limited
to no more than 6 ounces per week. Pregnant women and
breastfeeding women should also check local advisories
regarding the safety of fish caught in local lakes, rivers, and
coastal areas. If no advice is available, they should consume
no more than 6 ounces per week (one average meal) of fish
caught in local waters and no other fish during that week (33).
PRIMARY PREVENTION: THE ROLE OF
REPRODUCTIVE CARE PROFESSIONALS
BEYOND THE CLINICAL SETTING
Ultimately, evidence-based recommendations for preventing
harmful environmental exposure must involve 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 perpetu-
ated by poverty. The incorporation of the authoritative voice
of health care professionals in policy arenas is critical to
translating emerging scientific findings into prevention-
oriented action on a large scale. Accordingly, many medical
associations have taken steps in that direction (23).

For example, in 2009, the Endocrine Society called for
improved public policy to identify and regulate endocrine
VOL. 100 NO. 4 / OCTOBER 2013
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 formulation of EDC [endo-
crine disrupting chemical] policy’’ (36). Consistent with the
clinical imperative to ‘‘do no harm,’’ the precautionary princi-
ple states, ‘‘When an activity raises threats of harm to human
health or the environment, precautionary measures should be
taken even if some cause and effect relationships are not fully
established 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 address-
ing the consequences of such exposure. 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 ac-
tions when reviewing substances to guarantee health and
safety. In addition, the College and ASRM fully support
rigorous scientific investigation into the causes and preven-
tion of birth defects, including linkages between environ-
mental 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 envi-
ronmental 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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