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Agents

ABSTRACT: There is emerging evidence that links exposure to toxic environmental agents and adverse
reproductive and developmental health outcomes. Toxic exposures related to reproductive and developmental
health primarily have been associated with infertility and miscarriage, obstetric outcomes such as preterm birth
and low birth weight, neurodevelopmental delay such as autism and attention deficit hyperactivity disorder, and
adult and childhood cancer. Although there is substantial overlap in the type of exposure and the associated health
outcomes, for the purposes of this document, exposures generally can be grouped into the following categories:
toxic chemicals, air pollution, and climate change-related exposures. Obstetric care clinicians do not need to be
experts in environmental health science to provide useful information to patients and refer patients to appropriate
specialists, if needed, when a hazardous exposure is identified. It is important for obstetrician–gynecologists and
other obstetric care clinicians to become knowledgeable about toxic environmental exposures that are endemic to
their specific geographic areas, such as local water safety advisories (eg, lead-contaminated water), local air quality
levels, and patients’ proximity to power plants and fracking sites. Although exposure to toxic environmental agents
is widespread across populations, many environmental factors that are harmful to reproductive health dispropor-
tionately affect underserved populations and are subsumed in issues of environmental justice. Clinical encounters
offer an opportunity to screen and counsel patients during the prepregnancy and prenatal periods—particularly
individuals most disproportionately affected—about opportunities to reduce toxic environmental health exposures.
This Committee Opinion is revised to integrate more recent literature regarding reducing prepregnancy and pre-
natal toxic environmental exposures.

Recommendations and Conclusions
The American College of Obstetricians and Gynecolo-
gists makes the following recommendations and
conclusions:

c It is important for obstetric care clinicians to be
knowledgeable about toxic environmental agents in
relation to environmental health risk assessment,
exposure reduction, and clinical counseling.

c Obstetrician–gynecologists and other obstetric care
clinicians should consider including questions about
environmental exposures in the patient history dur-
ing prepregnancy visits and prenatal care.

c Typical elements of an environmental health history
include assessment for exposures from the work-
place, home, or recreational activities.

c It may be beneficial to integrate environmental health
into obstetrics and gynecology training and practice.
Advocating for policies that will reduce harmful
exposures and protect the health of pregnant indi-
viduals and their children is encouraged.

Introduction
This Committee Opinion is revised to integrate recent
literature regarding reducing prepregnancy and prenatal
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toxic environmental exposures. Scientific evidence has
emerged over the past 20 years that demonstrates that
prepregnancy and prenatal exposure to toxic environ-
mental agents can have lasting effects on reproductive
health across the life span (1–5). Although there is evi-
dence that connects some exposures to effects on preg-
nancy and fetal health, more research is needed to
explore other environmental exposures and guide recom-
mendations for effective clinical interventions. Still, clin-
ical counseling toward reduction, when possible, of
exposures that are known or considered to be potentially
toxic can be included in care while more evidence is
gathered regarding the clinical efficacy of specific inter-
ventions and questions of causation.

Toxic environmental agents can range from
population-based exposures such as air pollution and
water contamination to specific individual exposures
such as personal care products and food packaging (6).
Exposures may be the result of an acute environmental
crisis, such as the 2014 lead-contaminated water in Flint,
Michigan. They also may result from chronic, often
undetected, periods of continued pollution, such as the
widespread mercury poisoning from methylmercury bi-
oaccumulation in local fish and shellfish after decades of
industrial wastewater being dumped in Minamata Bay,
Japan (7). Notably, this environmental crisis laid the
groundwork for global regulation on mercury pollution
and identified seafood as a potential source of heavy
metal exposure (7).

Background
Unlike pharmaceuticals, most environmental chemicals
have entered the marketplace without comprehensive
and standardized information regarding their reproduc-
tive or other long-term toxic effects (8). Given that intra-
uterine gestation is a critical and particularly susceptible
window of human development, obstetrician–
gynecologists and other obstetric health care clinicians
can be effective in reducing prenatal exposure to envi-
ronmental health threats because they are uniquely
positioned to educate patients about the effects of envi-
ronmental exposure before and during pregnancy.
Therefore, it is important for obstetric care clinicians to
be knowledgeable about toxic environmental agents in
relation to environmental health risk assessment, expo-
sure reduction, and clinical counseling. Clinical
encounters offer an opportunity to screen and counsel
patients during the prepregnancy and prenatal periods—
particularly individuals most disproportionately affected
—about opportunities to reduce toxic environmental
health exposures. The guidance in this document comes
with the understanding that some individuals and
communities may have limited control over such expo-
sures and may need to balance competing risks; there-
fore, recommendations are intended to guide counseling
on reducing exposure where possible and to advocate for
policies that will protect all populations.

Environmental Disparities
Although exposure to toxic environmental agents is
widespread across populations, many environmental
factors that are harmful to reproductive health dispro-
portionately affect underserved populations and are
subsumed in issues of environmental justice (9). In the
United States, individuals in communities of color are
more likely to live in counties with the highest levels of
outdoor air pollution (10, 11) and to be exposed to a
variety of indoor pollutants, including lead, allergens,
and pesticides, than white populations (12). In addition,
the effects of exposure to environmental chemicals can
be exacerbated by injustice, racism, poverty, neighbor-
hood quality, housing quality, psychosocial stress, and
nutritional status (12–14).

Individuals with occupational exposure to toxic
chemicals are additionally vulnerable to adverse repro-
ductive health outcomes because of the risk of higher
exposures in the workplace (15). For example, levels of
organophosphate pesticides and phthalates (often used
in plastics) measured in occupationally exposed popula-
tions are far greater than levels measured in the general
population (16, 17). Immigrant populations working
low-wage labor disproportionately work in occupations
associated with a hazardous workplace environment in
relation to toxic chemical exposures (18, 19).

A 2009 report by the National Academy of Sciences
underscores that the effects of low-dose exposure to an
environmental contaminant may be quite different based
on characteristics such as the underlying health status of
the population and the presence of additional or
background environmental exposure (20).

Environmental Exposures andOutcomes
There is emerging evidence that links exposure to toxic
environmental agents and adverse reproductive and
developmental health outcomes (4, 21–24). However,
more research is needed to understand whether these
associations are linked to causality and, if so, to deter-
mine the levels of exposure to guide recommendations
for clinical interventions. Toxic exposures related to
reproductive and developmental health primarily have
been associated with infertility and miscarriage, obstetric
outcomes such as preterm birth and low birth weight,
neurodevelopmental delay such as autism and attention
deficit hyperactivity disorder, and adult and childhood
cancer (25) (Table 1). Although there is substantial over-
lap in the type of exposure and the associated health
outcomes, for the purposes of this document, exposures
generally can be grouped into the following categories:
toxic chemicals, air pollution, and climate change-related
exposures (6).

Toxic Chemicals

Chemicals can be found in a wide range of consumer
products, personal care products, food packaging, and
household materials, as well as in air and water (26).
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Table 1. Toxic Chemicals or Pollutants and Reported Associations With Adverse Reproductive Health Outcomes*

Chemical or pollutant with reported adverse association
Potential health

effect

Antineoplastic drugs (1), bisphenol A (BPA) (2), cigarette smoke (3), ethylene oxide (4), formaldehyde (5),
polybrominated diphenyl ether (PBDE) flame retardants (6), solvents (7–10)

Infertility and miscarriage

Air pollutants from fracking (11), ambient air pollutants (12–14), antineoplastic drugs (15), cigarette smoke
(16), ethylene oxide (17), formaldehyde (18), perfluorochemicals (PFAS)* (19, 20), pesticides (21), phthalates
(22), polybrominated diphenyl ethers (PBDEs) (23), toluene (24)

Preterm birth and low
birth weight

Ambient air pollutants (25), bisphenol A (BPA) (26), lead (27, 28), mercury (29, 30), pesticides (31, 32),
phthalates (33–35), polybrominated diphenyl ether (PBDE) flame retardants (36–38), polychlorinated biphenyls
(PCBs) (39)

Neurodevelopmental
impairment

Studies designated in bold are supported by the U.S. Agency for Healthcare Research and Quality (U.S. AHRQ) Level 1 evidence systematic review, meta-analysis, or scientific
consensus statement. All other studies are U.S. AHRQ Level II or III experimental studies or well-designed quasi-experimental studies. The level of evidence refers to the
environmental exposure and reported health outcomes; however, the magnitude of the associated risk is not specified. The counseling provided is intended to assist obstetric
care clinicians in reducing toxic exposures for pregnant individuals where possible and is not based on established evidence of limiting the adverse health outcome.

*Associations noted are from reports of animal and limited human studies. Although there are reported associations between exposures and adverse obstetric outcomes, an
association does not necessarily mean that the exposure is a cause of the outcome. More research is needed to understand if there is causality and, if so, at what level of
exposure or use of a specific product.
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Chemicals can cross the placenta and, in some cases,
such as with methylmercury, can accumulate in the fetus,
which results in higher fetal concentrations than mater-
nal levels (27–29). Prenatal exposure to specific toxic
environmental chemicals is associated with various
adverse neonatal and childhood health consequences,
and exposure at any point in gestation may lead to harm-
ful reproductive and developmental health outcomes. For
example, scientific consensus among a group of expert
scientists, health professionals, and patient advocates
called Project TENDR (Targeting Environmental
Neuro-Developmental Risk) identified toxic chemical
exposures that may contribute to neurodevelopmental
disorders, including learning disabilities, attention deficit
hyperactivity disorder, autism, and behavioral or intel-
lectual delay (4, 30) (Table 1, Table 2).

Many of these exposures, particularly among the
toxic chemicals, share a common biological pathway that
results in endocrine disruption (31, 32). These endocrine
disrupting chemicals represent a heterogeneous group of
agents used in pesticides, plastics, industrial chemicals,
and fuels.

Air Pollution

Emerging evidence finds that that air pollution, espe-
cially fine particulate matter (PM2.5, or fine inhalable
particles with diameters that are generally 2.5 microme-
ters and smaller), may be associated with adverse fetal
outcomes, including preterm birth (33–39) and low birth
weight (33, 39–42). Supporting intervention studies show
that reducing air pollution exposure may reduce the risk
of preterm birth, as has been reported in populations
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Table 2. Suggested Key Elements of Environmental History and Reported Associated Reproductive Health
Outcomes*

Suggested key
elements of
environmental
history

Toxic environmental
agent Reported associations

Counseling to minimize exposure
to toxic environmental agent

Lead
Recent
emigration

Working with
lead

Living with
someone
identified with
elevated blood
lead level

Leady Neurodevelopmental delay and
lowered intelligence (1, 2)
Attention deficits and behavioral
problems (3, 4)

Use a wet cloth or mop to clean floors and
surfaces. Toxic substances like lead are
present in dust. Sweeping and dusting
with a dry cloth can spread dust into the
air instead of removing it.

There may be lead in house paint, dust,
and garden soil. Any home built before
1978 may have lead paint.

Call the National Lead Information Center
for information about how to prevent
exposure to lead at 1(800) 424-LEAD.

If you have lead paint in your home, cover
it with a fresh coat of paint, wallpaper, or
tiles.

Never sand or remove lead paint yourself.
Hire a contractor who is certified in lead
abatement.

Look for lead-free products.
Additional guidance at: https://www.
acog.org/Clinical-Guidance-and-
Publications/Committee-Opinions/
Committee-on-Obstetric-Practice/Lead-
Screening-During-Pregnancy-and-
Lactation

Home
environment and
lifestyle

Living with
somebody
who smokes

Cigarette smoke Increased risk of low birth weight
infant (5)

Avoid secondhand smoke exposure,
tobacco cessation, and relapse
prevention.

Additional guidance at: https://www.
acog.org/clinical/clinical-guidance/
committee-opinion/articles/2020/05/
tobacco-and-nicotine-cessation-during-
pregnancy

Flame
retardants in
foam furniture

Polybrominated diphenyl
ether (PBDE) flame
retardantsy

Decrease in cognitive and motor
function including lower IQ (2, 6–8)

Choose foam products labeled “flame
retardant free.”

Use a wet cloth or mop to clean floors and
surfaces.

Wash your hands frequently, and always
before eating, as hand gel only kills
bacteria and does not remove toxins.

Location/
region

Polycyclic aromatic
hydrocarbons (PAH’s) air
pollutanty

Preterm birth (9–11)
Low birth weight (12–15)
Neurodevelopment: autism
spectrum (16, 17)

Follow the recommendations of local air
quality alerts or water safety advisories;
consider avoiding outdoor exercise during
peak times for air pollution.

(continued )

e44 Committee Opinion Reducing Prenatal Exposure OBSTETRICS & GYNECOLOGY

https://www.acog.org/Clinical-Guidance-and-Publications/Committee-Opinions/Committee-on-Obstetric-Practice/Lead-Screening-During-Pregnancy-and-Lactation
https://www.acog.org/Clinical-Guidance-and-Publications/Committee-Opinions/Committee-on-Obstetric-Practice/Lead-Screening-During-Pregnancy-and-Lactation
https://www.acog.org/Clinical-Guidance-and-Publications/Committee-Opinions/Committee-on-Obstetric-Practice/Lead-Screening-During-Pregnancy-and-Lactation
https://www.acog.org/Clinical-Guidance-and-Publications/Committee-Opinions/Committee-on-Obstetric-Practice/Lead-Screening-During-Pregnancy-and-Lactation
https://www.acog.org/Clinical-Guidance-and-Publications/Committee-Opinions/Committee-on-Obstetric-Practice/Lead-Screening-During-Pregnancy-and-Lactation
https://www.acog.org/Clinical-Guidance-and-Publications/Committee-Opinions/Committee-on-Obstetric-Practice/Lead-Screening-During-Pregnancy-and-Lactation
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2020/05/tobacco-and-nicotine-cessation-during-pregnancy
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2020/05/tobacco-and-nicotine-cessation-during-pregnancy
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2020/05/tobacco-and-nicotine-cessation-during-pregnancy
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2020/05/tobacco-and-nicotine-cessation-during-pregnancy
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2020/05/tobacco-and-nicotine-cessation-during-pregnancy


Table 2. Suggested Key Elements of Environmental History and Reported Associated Reproductive Health
Outcomes* (continued )

Suggested key
elements of
environmental
history

Toxic environmental
agent Reported associations

Counseling to minimize exposure
to toxic environmental agent

Home
environment and
lifestyle

Cleaning
products

Solvents Miscarriage (18, 19)
Low birth weight (20, 21)

Clean your home with nontoxic products.
Some cleaning products contain solvents.
It is easy and inexpensive to make
effective, nontoxic cleaners. You can use
common items like vinegar and baking
soda.

Avoid dry cleaning your clothes. Many dry
cleaning systems use toxic chemicals,
such as solvents. Use water instead. Most
clothes labeled “dry clean only” can be
washed with water.

Pesticides Pesticidesy Childhood cancer (22, 23)
Autism spectrum disorders (24, 25)
Decreased intelligence quotient
(25)
Decreased working memory (25–
27)

Avoid using pesticides at home, including
sprays, bug bombs, chemical tick-and-flea
collars, flea baths, or flea dips. To help
keep insects and rodents out of your
home:
� Clean up crumbs and spills.
� Store food in tightly closed containers.
� Seal cracks around doors, windowsills,
and baseboards.
� Repair drips and holes.
� Get rid of standing water.
� Use baits and traps.

Personal care
products

Phthalates Neurodevelopmental disorders (2,
28, 29)
Male reproductive outcomes (30,
31)

Decrease use of scented personal care
products.

“Fragrance-free” labels are preferable to
“scented” or “unscented” products; look
for phthalate-free products.

Diet and nutrition
Seafood
consumption

Mercuryy Decreased cognitive function and
decrements in memory (2, 32–34)

Eat fish with lower levels of mercury;
avoid some large fish such as shark,
swordfish, king mackerel, and tilefish.

Use trusted sites to find local fish
advisories. Don’t eat the fish you or others
catch before checking these warnings to
make sure the fish is safe to eat.

(continued )
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Table 2. Suggested Key Elements of Environmental History and Reported Associated Reproductive Health
Outcomes* (continued )

Suggested key
elements of
environmental
history

Toxic environmental
agent Reported associations

Counseling to minimize exposure
to toxic environmental agent

Diet and nutrition
Produce Listeria monocytogenes

Pesticidesy

Severe fetal and neonatal
infections that may lead to fetal
loss, preterm labor, neonatal
sepsis, meningitis, and death

Childhood cancers (22, 23)

Autism spectrum disorders (24, 25)

Decreased intelligence quotient
(25)

Decreased working memory (25–
27)

Thoroughly wash raw produce, even if it
will be peeled or cut to reduce bacterial
contamination; it is unclear if this will
reduce other toxic chemical exposures
(eg, perchlorate or PFAS)

Avoid certain foods with a high risk of
contamination with listeria.
Additional guidance at: https://www.
acog.org/clinical/clinical-guidance/
committee-opinion/articles/2014/12/
management-of-pregnant-women-with-
presumptive-exposure-to-listeria-
monocytogenes

Eat foods with limited pesticides, such as
USDA organic, whenever possible.

Food
preparation

Per- and poly- fluorinated
alkyl substances (PFAS),
also known as
perfluorochemicals (PFCs)

Low birth weight (35) Avoid nonstick cookware, if possible.

Food storage
containers

Bisphenol A (BPA) Miscarriage (36–38)
Neurodevelopment disorders (39)

Choose glass, ceramic, or stainless-steel
containers for food and drink instead of
plastic, if possible.

Fast food Phthalates

Per- and poly- fluorinated
alkyl substances (PFAS),
also known as
perfluorochemicals (PFCs)

Neurodevelopmental disorders (2,
28, 29)
Male reproductive outcomes (30,
31)
Low birth weight (35)

Avoid fast food and other processed foods
whenever possible. Increase the number
of meals you make at home and try to use
fresh, local, and seasonal foods.

(continued )
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Table 2. Suggested Key Elements of Environmental History and Reported Associated Reproductive Health
Outcomes* (continued )

Suggested key
elements of
environmental
history

Toxic environmental
agent Reported associations

Counseling to minimize exposure
to toxic environmental agent

Workplace or
occupational
exposure

Agriculture
Manufacturing

Custodial and
cleaning
services
Beauty salon
Health care

Pesticides
Organic solvents, heavy
metals

Organic solvents

Solvents, phthalates
Biologics and radiation

In some cases, cleaning supplies
containing chemicals can be replaced
with less toxic options.

By Occupational Safety and Health
Administration (OSHA) standards,
employers are required to ensure that
exposures to workplace hazards do not
harm workers’ health.

Pregnant individuals have rights to a safe
and healthy workplace.
Additional guidance at: https://www.
acog.org/clinical/clinical-guidance/
committee-opinion/articles/2018/04/
employment-considerations-during-
pregnancy-and-the-postpartum-period

Adapted from McCue K, DeNicola N. Environmental exposures in reproductive health. Obstet Gynecol Clin North Am 2019;46:455–68.

Studies designated in bold are supported by U.S. Agency for Healthcare Research and Quality (U.S. AHRQ) Level 1 evidence systematic review, meta-analysis, or scientific
consensus statement. All other studies are U.S. AHRQ Level II or III experimental studies or well-designed quasi-experimental studies. The level of evidence refers to the
environmental exposure and reported health outcomes, however magnitude of the associated risk is not specified. The counseling provided is intended to assist obstetric care
clinicians in reducing toxic exposures for pregnant individuals where possible and is not based on established evidence of limiting the adverse health outcome.

*Associations noted are from reports of animal and limited human studies. Although there are reported associations between exposures and adverse obstetric outcomes, an
association does not necessarily mean that the exposure is a cause of the outcome. More research is needed to understand if there is causality and, if so, at what level of
exposure or use of a specific product.

yListed in Project TENDR: Targeting Environmental Neuro-Developmental Risks

1. Lanphear BP. The impact of toxins on the developing brain. Annu Rev Public Health 2015;36:211–30.

2. Bennett D, Bellinger DC, Birnbaum LS, Bradman A, Chen A, Cory-Slechta DA, et al. Project TENDR: Targeting Environmental Neuro-Developmental Risks The TENDR
Consensus Statement. American College of Obstetricians and Gynecologists, Child Neurology Society, Endocrine Society, International Neurotoxicology Association,
International Society for Children’s Health and the Environment, International Society for Environmental Epidemiology, National Council of Asian Pacific Islander Physicians,
National Hispanic Medical Association, National Medical Association. Environ Health Perspect 2016;124:A118–22.

3. Eubig PA, Aguiar A, Schantz SL. Lead and PCBs as risk factors for attention deficit/hyperactivity disorder. Environ Health Perspect 2010;118:1654–67.

4. Prevention of childhood lead toxicity. Council on Environmental Health [published erratum appears in Pediatrics 2017;140]. Pediatrics 2016;138:e20161493.

5. Hegaard HK, Kjærgaard H, Møller LF, Wachmann H, Ottesen B. The effect of environmental tobacco smoke during pregnancy on birth weight. Acta Obstet Gynecol Scand
2006;85:675–81.

6. Herbstman JB, Sjodin A, Kurzon M, Lederman SA, Jones RS, Rauh V, et al. Prenatal exposure to PBDEs and neurodevelopment. Environ Health Perspect 2010;118:712–9.

7. Roze E, Meijer L, Bakker A, Van Braeckel KN, Sauer PJ, Bos AF. Prenatal exposure to organohalogens, including brominated flame retardants, influences motor, cognitive, and
behavioral performance at school age. Environ Health Perspect 2009;117:1953–8.

8. Lam J, Lanphear BP, Bellinger D, Axelrad DA, McPartland J, Sutton P, et al. Developmental PBDE exposure and IQ/ADHD in childhood: a systematic review and meta-
analysis. Environ Health Perspect 2017;125:086001.

9. DeFranco E, Moravec W, Xu F, Hall E, Hossain M, Haynes EN, et al. Exposure to airborne particulate matter during pregnancy is associated with preterm birth: a population-
based cohort study. Environ Health 2016;15:6.

10. Avalos LA, Chen H, Li DK, Basu R. The impact of high apparent temperature on spontaneous preterm delivery: a case-crossover study. Environ Health 2017;16:5.

11. Trasande L, Malecha P, Attina TM. Particulate matter exposure and preterm birth: estimates of U.S. attributable burden and economic costs. Environ Health Perspect
2016;124:1913–8.

12. Wilhelm M, Ritz B. Local variations in CO and particulate air pollution and adverse birth outcomes in Los Angeles County, California, USA. Environ Health Perspect
2005;113:1212–21.

VOL. 138, NO. 1, JULY 2021 Committee Opinion Reducing Prenatal Exposure e47

https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2018/04/employment-considerations-during-pregnancy-and-the-postpartum-period
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2018/04/employment-considerations-during-pregnancy-and-the-postpartum-period
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2018/04/employment-considerations-during-pregnancy-and-the-postpartum-period
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2018/04/employment-considerations-during-pregnancy-and-the-postpartum-period
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2018/04/employment-considerations-during-pregnancy-and-the-postpartum-period


13. Dadvand P, Parker J, Bell ML, Bonzini M, Brauer M, Darrow LA, et al. Maternal exposure to particulate air pollution and term birth weight: a multi-country evaluation of
effect and heterogeneity. Environ Health Perspect 2013;121:267–373.

14. Rich DQ, Liu K, Zhang J, Thurston SW, Stevens TP, Pan Y, et al. Differences in birth weight associated with the 2008 Beijing Olympics air pollution reduction: results from a
natural experiment. Environ Health Perspect 2015;123:880–7.

15. Stieb DM, Chen L, Eshoul M, Judek S. Ambient air pollution, birth weight and preterm birth: a systematic review and meta-analysis. Environ Res 2012;117:100–11.

16. Lam J, Sutton P, Kalkbrenner A, Windham G, Halladay A, Koustas E, et al. A systematic review and meta-analysis of multiple airborne pollutants and autism spectrum
disorder. PLoS One 2016;11:e0161851.

17. Flores-Pajot MC, Ofner M, Do MT, Lavigne E, Villeneuve PJ. Childhood autism spectrum disorders and exposure to nitrogen dioxide, and particulate matter air pollution: a
review and meta-analysis. Environ Res 2016;151:763–76.

18. Hruska KS, Furth PA, Seifer DB, Sharara FI, Flaws JA. Environmental factors in infertility. Clin Obstet Gynecol 2000;43:821–9.

19. Kyyronen P, Taskinen H, Lindbohm ML, Hemminki K, Heinonen OP. Spontaneous abortions and congenital malformations among women exposed to tetrachloroethylene in
dry cleaning. J Epidemiol Community Health 1989;43:346–51.

20. Vaktskjold A, Talykova LV, Nieboer E. Low birth weight in newborns to women employed in jobs with frequent exposure to organic solvents. Int J Environ Health Res
2014;24:44–55.

21. Ahmed P, Jaakkola JJ. Exposure to organic solvents and adverse pregnancy outcomes. Hum Reprod 2007;22:2751–7.

22. Wigle DT, Turner MC, Krewski D. A systematic review and meta-analysis of childhood leukemia and parental occupational pesticide exposure. Environ Health Perspect
2009;117:1505–13.

23. Van Maele-Fabry G, Lantin AC, Hoet P, Lison D. Childhood leukaemia and parental occupational exposure to pesticides: a systematic review and meta-analysis. Cancer
Causes Control 2010;21:787–809.

24. Rauh VA, Garfinkel R, Perera FP, Andrews HF, Hoepner L, Barr DB, et al. Impact of prenatal chlorpyrifos exposure on neurodevelopment in the first 3 years of life among
inner-city children. Pediatrics 2006;118:e1845–59.

25. Gonzalez-Alzaga B, Lacasana M, Aguilar-Garduno C, Rodriguez-Barranco M, Ballester F, Rebagliato M, et al. A systematic review of neurodevelopmental effects of prenatal
and postnatal organophosphate pesticide exposure. Toxicol Lett 2014;230:104–21.

26. Bouchard MF, Chevrier J, Harley KG, Kogut K, Vedar M, Calderon N, et al. Prenatal exposure to organophosphate pesticides and IQ in 7-year-old children. Environ Health
Perspect 2011;119:1189–95.

27. Rauh V, Arunajadai S, Horton M, Perera F, Hoepner L, Barr DB, et al. Seven-year neurodevelopmental scores and prenatal exposure to chlorpyrifos, a common agricultural
pesticide. Environ Health Perspect 2011;119:1196–201.

28. Engel SM, Zhu C, Berkowitz GS, Calafat AM, Silva MJ, Miodovnik A, et al. Prenatal phthalate exposure and performance on the Neonatal Behavioral Assessment Scale in a
multiethnic birth cohort. Neurotoxicology 2009;30:522–8.

29. Ejaredar M, Nyanza EC, Ten Eycke K, Dewey D. Phthalate exposure and childrens neurodevelopment: a systematic review. Environ Res 2015;142:51–60.

30. Radke EG, Braun JM, Meeker JD, Cooper GS. Phthalate exposure and male reproductive outcomes: a systematic review of the human epidemiological evidence [published
erratum appears in Environ Int 2019;125:606]. Environ Int 2018;121:764–93.

31. National Academies of Sciences, Engineering, and Medicine. Application of systematic review methods in an overall strategy for evaluating low-dose toxicity from
endocrine active chemicals. Washington, DC: National Academies Press; 2017.

32. Debes F, Budtz-Jorgensen E, Weihe P, White RF, Grandjean P. Impact of prenatal methylmercury exposure on neurobehavioral function at age 14 years. Neurotoxicol Teratol
2006;28:536–47.

33. Orenstein ST, Thurston SW, Bellinger DC, Schwartz JD, Amarasiriwardena CJ, Altshul LM, et al. Prenatal organochlorine and methylmercury exposure and memory and
learning in school-age children in communities near the New Bedford Harbor Superfund site, Massachusetts. Environ Health Perspect 2014;122:1253–9.

34. Bellinger DC, O’Leary K, Rainis H, Gibb HJ. Country-specific estimates of the incidence of intellectual disability associated with prenatal exposure to methylmercury. Environ
Res 2016;147:159–63.

35. Lam J, Koustas E, Sutton P, Johnson PI, Atchley DS, Sen S, et al. The Navigation Guide—evidence-based medicine meets environmental health: integration of animal and
human evidence for PFOA effects on fetal growth. Environ Health Perspect 2014;122:1040–51.

36. Sugiura-Ogasawara M, Ozaki Y, Sonta S, Makino T, Suzumori K. Exposure to bisphenol A is associated with recurrent miscarriage. Hum Reprod 2005;20:2325–9.

37. Pergialiotis V, Kotrogianni P, Christopoulos-Timogiannakis E, Koutaki D, Daskalakis G, Papantoniou N. Bisphenol A and adverse pregnancy outcomes: a systematic review of
the literature. J Matern Fetal Neonatal Med 2018;31:3320–7.

38. Sifakis S, Androutsopoulos VP, Tsatsakis AM, Spandidos DA. Human exposure to endocrine disrupting chemicals: effects on the male and female reproductive systems.
Environ Toxicol Pharmacol 2017;51:56–70.

39. Rochester JR. Bisphenol A and human health: a review of the literature. Reprod Toxicol 2013;42:132–55.

e48 Committee Opinion Reducing Prenatal Exposure OBSTETRICS & GYNECOLOGY



surrounding retired coal power plants (43). Proximity to
fracking sites also has been associated with low birth
weight (44).

Climate Change and Regional Exposures

The American College of Obstetricians and Gynecolo-
gists recognizes that climate change is an urgent women’s
health concern as well as a major public health challenge
(45). Along with air pollution, extreme heat and extreme
cold may be associated with adverse fetal outcomes,
including preterm birth (33–38) and low birth weight
(33, 40–42, 46).

Clinical Assessment and Counseling
Environmental Health History

Obstetrician–gynecologists and other obstetric care
clinicians should consider including questions about
environmental exposures in the patient history during
prepregnancy visits and prenatal care (Table 2). An
environmental health history is the key first step in
identifying specific types of potentially harmful expo-
sures to the pregnant individual and fetus to tailor
appropriate exposure reduction strategies. Typical ele-
ments of an environmental health history include
assessment for exposures from the workplace, home, or

recreational activities (Table 2). For example, prepreg-
nancy and prenatal counseling can include an assess-
ment of lead exposure in these domains. Screening
questions for lead exposure are further reviewed in
ACOG Committee Opinion No. 533, “Lead Screening
During Pregnancy and Lactation” (47).

After an environmental health history and assess-
ment is completed, obstetrician–gynecologists and other
obstetric care clinicians are encouraged to provide
information regarding reducing exposure to toxic agents
at home, in the community, and at work, being mindful
of economic and other costs that reduction may entail. If
an exposure is identified, patients can be educated
regarding avoiding or reducing exposure to toxic agents
where possible and, when necessary, referred to occu-
pational medicine programs or to the United States
Pediatric Environmental Health Specialty Units (48).

Counseling About Environmental Exposures

Obstetric care clinicians do not need to be experts in
environmental health science to provide useful informa-
tion to patients and to refer patients to appropriate
specialists, if needed, when a hazardous exposure is
identified. Existing clinical experience and expertise in
communicating risks of treatment are largely transferable

Box 1. Fish Choices

Best choices
Eat 2–3 servings a week

Anchovy
Atlantic croaker
Atlantic mackerel
Black sea bass
Butterfish
Catfish
Clam
Cod
Crab
Crawfish

Flounder
Haddock
Hake
Herring
Lobster, American and spiny
Mullet
Oyster
Pacific chub mackerel
Perch, freshwater and ocean

Pickerel
Plaice
Pollock
Salmon
Sardine
Scallop
Shad
Shrimp
Skate

Smelt
Sole
Squid
Tilapia
Trout, freshwater
Tuna, canned light (includes
skipjack)
Whitefish
Whiting

Good choices
Eat 1 serving a week

Bluefish
Buffalofish
Carp
Chilean sea bass/
Patagonian toothfish
Grouper

Halibut
Mahi mahi/dolphinfish
Monkfish
Rockfish
Sablefish
Sheepshead
Snapper

Spanish mackerel
Striped bass (ocean)
Tilefish (Atlantic Ocean)
Tuna, albacore/white, canned
and fresh/frozen

Tuna, yellowfin
Weakfish/seatrout
White croaker/Pacific croaker

Choices to Avoid
Highest mercury levels

King mackerel
Marlin
Orange roughy

Shark
Swordfish

Tilefish (Gulf of Mexico) Tuna, bigeye

U.S. Food and Drug Administration. Advice about eating fish: for women who are or might become pregnant, breastfeeding mothers, and young children. Silver Spring, MD:
FDA; 2019. Available at: https://www.fda.gov/food/consumers/advice-about-eating-fish. Retrieved March 25, 2021.
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to environmental health. Many of the opportunities for
counseling on environmental exposures occur during
routine elements of prenatal and prepregnancy care
when discussing topics such as food and water-related
exposures, personal care products, and lifestyle modifi-
cation (Table 2).

The Precautionary Principle states that in cases of
serious or irreversible threats to the health of humans or
ecosystems, acknowledged scientific uncertainty should
not be used to postpone preventive measures (22). This
principle can help guide clinical counseling about reduc-
tion of exposures that are known or considered to be
potentially toxic until more evidence is gathered regard-
ing the clinical efficacy of specific interventions. Clini-
cian contact time with a patient does not need to be the
primary point of intervention. Information and resources
about environmental hazards can be successfully incor-
porated into a childbirth class curriculum or provided to
patients in the form of written materials to help parents
identify opportunities to reduce exposure for themselves
and their children (49).

Workplace and Occupational Exposures

Employment sectors at particular risk of potentially
hazardous exposures during pregnancy include agriculture
(pesticides), manufacturing (organic solvents and heavy
metals), dry cleaning (solvents), custodial and cleaning
services (organic solvents), beauty salons (solvents and
phthalates), and health care (biologics and radiation) (48).
In some cases, cleaning supplies containing chemicals can
be replaced with less toxic options. By Occupational Safety
and Health Administration (OSHA) standards, employers
are required to ensure that exposures to workplace haz-
ards do not harm workers’ health (51). Additionally, there
are rights that employees have to a safe and healthy work-
place, and obstetrician–gynecologists and other obstetric
care clinicians can provide information and resources to
their patients and partners that might help them better
understand these rights. (51, 52).

Food-Related Exposures

Patients should be advised that some large fish, such as
shark, swordfish, king mackerel, and tilefish, are known
to contain high levels of methylmercury, which is
teratogenic (53). Individuals in the prepregnancy period
and those who are pregnant or lactating should avoid
these fish and be encouraged to eat a variety of other
types of fish (Box 1). Pregnant and lactating individuals
also should check local advisories regarding the safety of
fish caught in local lakes, rivers, and coastal areas (53).

Food preparation and storage can play a role in toxic
exposure reduction. Patients can be advised to thor-
oughly wash raw produce to reduce bacterial contami-
nation, even if it will be peeled or cut; however, it is
unclear whether this will reduce all toxic chemical
exposures (eg, perchlorate or pre- and polyfluoroalkyl
substances [PFAS]) (54, 55). Although there is limited

evidence available, heating foods in plastic containers,
including polystyrene, may increase exposure to plastic
resins that may have endocrine-disrupting effects.
Patients can be counseled that preparing and storing
foods in glass or nonplastic containers may reduce their
risk of exposure to these plastic resins. In addition,
because consuming fast food has been associated with
exposure to endocrine disruptors such as phthalates, rec-
ommendations to prepare meals at home or avoid fast
food have the potential to reduce these exposures (56,
57).

Individuals can take actions to reduce their expo-
sures to toxic chemicals (58–60). For example, research
has shown that when children’s diets change from con-
ventional to organic, the levels of pesticides in their bod-
ies decrease (59, 60). Likewise, avoiding dietary sources
of bisphenol A (BPA) (eg, some canned food) can reduce
measured levels of the chemical in children and adult
family members, and short-term changes in dietary
behavior may substantially decrease exposure to phtha-
lates (58, 59). Although these data underscore the impor-
tance of selecting foods without pesticides, BPA, and
phthalates whenever possible, it should be acknowledged
that not all individuals will have ready physical or finan-
cial access to these food options. In addition, future
research on the efficacy of implementing modifiable
interventions to reduce these environmental exposures
and effects is needed.

Personal Care Products

Personal care and cosmetic products may contain
unrecognized toxins. Products marketed to individuals
of color (particularly skin lighteners and hair straight-
eners) have been found to contain mixtures of
endocrine-disrupting chemicals (eg, parabens and phtha-
lates), but these chemicals often are not listed on the
labels (62, 63). Although there are reported associations
between exposure to endocrine-disrupting chemicals and
adverse obstetric outcomes, more research is needed to
understand if there is causality and, if so, at what levels of
exposure or use of a specific product. Of note, although
studies are limited, there is no evidence suggesting that
the use of hair dye in pregnancy is associated with
adverse obstetric outcomes.

Selecting products labeled “fragrance-free” rather
than “unscented” may help reduce exposure to
endocrine-disrupting chemicals because unscented prod-
ucts may contain multiple scents, still bound by phtha-
lates, that are mixed to cancel each other out. Patients
can be counseled that selecting cosmetic and personal
care products without phthalates, parabens, oxybenzone,
and triclosan may lower their exposure (64).

Regional Environmental Exposures

It is important for obstetrician–gynecologists and other
obstetric care clinicians to become knowledgeable about
toxic environmental exposures that are endemic to their
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specific geographic areas, such as local water safety
advisories (eg, lead-contaminated water), local air quality
levels, and patients’ proximity to power plants and frack-
ing sites. Clinical counseling can include recommending
avoidance of outdoor exercise during peak times for air
pollution and relaying key messages from local safety
advisories. Obstetrician–gynecologists and other obstet-
ric care providers in communities near coal power plants
or fracking sites can stay apprised of potential adverse
obstetric outcomes associated with proximity to these
sites (43, 44).

The Role of Obstetric Care Clinicians in
Environmental Health Beyond the
Clinical Setting
Reporting identified hazards is critical to prevention of
further exposures and poor obstetric outcomes. Local
and state health agencies and the Association of Occu-
pational and Environmental Clinics serve as resources
for reporting occupational and environmental illnesses.

More research is needed to confirm and better
understand the mechanisms between specific environ-
mental health exposures and adverse obstetric outcomes
and to guide clinical recommendations. The American
College of Obstetricians and Gynecologists fully supports
rigorous scientific investigation into links between envi-
ronmental hazards and adverse reproductive and devel-
opmental health outcomes. Systematic review methods
based on best practices in clinical medicine (eg, Co-
chrane and GRADE) have been developed and used for
evaluating environmental health science, and their
application should be expanded to improve the eviden-
tiary basis for decision making (65). Environmental
health surveillance, including measuring and tracking
chemicals in individuals and the environment, is critical
to this effort (32).

Obstetrician–gynecologists and other obstetric care
clinicians can be effective in reducing prenatal exposure
by recognizing and responding to environmental expo-
sures and counseling patients appropriately (66, 67).
Action at the individual level can reduce exposure to
some toxic chemicals (58–60), but individuals alone
cannot reduce many exposures. Evidence-based recom-
mendations for preventing harmful environmental expo-
sure ultimately must also include policy change (68–69).
Policies to limit the manufacturing and use of harmful
chemicals are effective in reducing exposures (71–73).
Accordingly, many medical associations have taken steps
in that direction. The American College of Obstetricians
and Gynecologists and the American Society for Repro-
ductive Medicine have joined the American Academy of
Pediatrics and numerous other health professional orga-
nizations in calling for timely action to identify and
reduce exposure to toxic environmental agents while ad-
dressing the consequences of such exposure (2, 74, 75).

Conclusion
Environmental health is an important consideration for
healthy individuals, pregnancies, fetuses, and infants.
Obstetrician–gynecologists can help to optimize the
long-term and short-term health of the pregnant indi-
vidual and the fetus by assessing for risks of toxic expo-
sure and counseling about exposure reduction.
Obstetrician–gynecologists and other obstetric care cli-
nicians do not need be experts in environmental health
science to provide useful information to patients and to
refer patients to appropriate specialists, if needed, when a
hazardous exposure is identified. It may be beneficial to
integrate environmental health into obstetrics and
gynecology training and practice. Advocating for policies
that will reduce harmful exposures and protect the health
of pregnant individuals and their children is encouraged.

References
1. Boekelheide K, Blumberg B, Chapin RE, Cote I, Graziano

JH, Janesick A, et al. Predicting later-life outcomes of early-
life exposures. Environ Health Perspect 2012;120:1353–61.

2. Gore AC, Chappell VA, Fenton SE, Flaws JA, Nadal A,
Prins GS, et al. EDC-2: The Endocrine Society’s Second
Scientific Statement on endocrine-disrupting chemicals.
Endocr Rev 2015;36:E1–150.

3. Woodruff TJ, Janssen SJ, Guillette LJ Jr. Environmental
impacts on reproductive health and fertility. New York,
NY: Cambridge University Press; 2010.

4. Bennett D, Bellinger DC, Birnbaum LS, Bradman A, Chen
A, Cory-Slechta DA, et al. Project TENDR: Targeting Envi-
ronmental Neuro-Developmental Risks The TENDR Con-
sensus Statement. American College of Obstetricians and
Gynecologists, Child Neurology Society, Endocrine Society,
International Neurotoxicology Association, International
Society for Children’s Health and the Environment, Inter-
national Society for Environmental Epidemiology, National
Council of Asian Pacific Islander Physicians, National His-
panic Medical Association, National Medical Association.
Environ Health Perspect 2016;124:A118–22.

5. Lanphear BP. The impact of toxins on the developing
brain. Annu Rev Public Health 2015;36:211–30.

6. DeNicola N, Zlatnik MG, Conry J. Toxic environmental
exposures in maternal, fetal, and reproductive health. Con-
temp Ob/Gyn 2018;63:34–8. Available at: https://www.con-
temporaryobgyn.net/article/toxic-environmental-expo-
sures-maternal-fetal-and-reproductive-health. Retrieved
March 25, 2021.

7. Kessler R. The Minamata Convention on Mercury: a first
step toward protecting future generations. Environ Health
Perspect 2013;121:A304–9.

8. Vogel SA, Roberts JA. Why the toxic substances control act
needs an overhaul, and how to strengthen oversight of
chemicals in the interim. Health Aff (Millwood) 2011;30:
898–905.

9. Morelli V, Ziegler C, Fawibe O. Environmental justice and
underserved communities. Prim Care 2017;44:155–70.

VOL. 138, NO. 1, JULY 2021 Committee Opinion Reducing Prenatal Exposure e51

https://www.contemporaryobgyn.net/article/toxic-environmental-exposures-maternal-fetal-and-reproductive-health
https://www.contemporaryobgyn.net/article/toxic-environmental-exposures-maternal-fetal-and-reproductive-health
https://www.contemporaryobgyn.net/article/toxic-environmental-exposures-maternal-fetal-and-reproductive-health


10. Woodruff TJ, Parker JD, Kyle AD, Schoendorf KC. Dispar-
ities in exposure to air pollution during pregnancy. Environ
Health Perspect 2003;111:942–6.

11. Mikati I, Benson AF, Luben TJ, Sacks JD, Richmond-Bry-
ant J. Disparities in distribution of particulate matter emis-
sion sources by race and poverty status. Am J Public Health
2018;108:480–5.

12. Adamkiewicz G, Zota AR, Fabian MP, Chahine T, Julien R,
Spengler JD, et al. Moving environmental justice indoors:
understanding structural influences on residential exposure
patterns in low-income communities. Am J Public Health
2011;101(suppl 1):S238–45.

13. Morello-Frosch R, Zuk M, Jerrett M, Shamasunder B, Kyle
AD. Understanding the cumulative impacts of inequalities
in environmental health: implications for policy. Health Aff
(Millwood) 2011;30:879–87.

14. Vesterinen HM, Morello-Frosch R, Sen S, Zeise L, Wood-
ruff TJ. Cumulative effects of prenatal-exposure to exoge-
nous chemicals and psychosocial stress on fetal growth:
systematic-review of the human and animal evidence. PLoS
One 2017;12:e0176331.

15. Figa-Talamanca I. Occupational risk factors and reproduc-
tive health of women. Occup Med (Lond) 2006;56:521–31.

16. Centers for Disease Control and Prevention. Fourth
national report on human exposure to environmental
chemicals. Updated tables, January 2019, volume 1. Atlan-
ta, GA: CDC; 2009. Available at: https://www.cdc.gov/ex-
posurereport/pdf/FourthReport_UpdatedTables_Vol-
ume1_Jan2019-508.pdf. Retrieved March 25, 2021.

17. Hines CJ, Nilsen Hopf NB, Deddens JA, Calafat AM, Silva
MJ, Grote AA, et al. Urinary phthalate metabolite concen-
trations among workers in selected industries: a pilot bio-
monitoring study. Ann Occup Hyg 2009;53:1–17.

18. McCauley LA. Immigrant workers in the United States:
recent trends, vulnerable populations, and challenges for
occupational health. AAOHN J 2005;53:313–9.

19. Pransky G, Moshenberg D, Benjamin K, Portillo S, Thack-
rey JL, Hill-Fotouhi C. Occupational risks and injuries in
non-agricultural immigrant Latino workers. Am J Ind Med
2002;42:117–23.

20. National Research Council. Science and decisions: advanc-
ing risk assessment. Washington, DC: National Academies
Press; 2009.

21. Sutton P, Perron J, Giudice LC, Woodruff TJ. Pesticides
matter: a primer for reproductive health physicians. Oak-
land, CA: The Regents of the University of California; 2011.
Available at: https://prhe.ucsf.edu/pesticides-matter-
resources. Retrieved March 25, 2021.

22. United Nations Environment Programme, World Health
Organization. State of the science of endocrine disrupting
chemicals 2012. Nairobi: UNEP; Geneva: WHO; 2013.
Available at: https://www.who.int/ceh/publications/endo-
crine/en/. Retrieved March 25, 2021.

23. Doherty LF, Bromer JG, Zhou Y, Aldad TS, Taylor HS. In
utero exposure to diethylstilbestrol (DES) or bisphenol-A
(BPA) increases EZH2 expression in the mammary gland:
an epigenetic mechanism linking endocrine disruptors to
breast cancer. Horm Cancer 2010;1:146–55.

24. Zota AR, Park JS, Wang Y, Petreas M, Zoeller RT, Wood-
ruff TJ. Polybrominated diphenyl ethers, hydroxylated pol-
ybrominated diphenyl ethers, and measures of thyroid
function in second trimester pregnant women in Califor-
nia. Environ Sci Technol 2011;45:7896–905.

25. Di Renzo GC, Conry JA, Blake J, DeFrancesco MS, DeNi-
cola N, Martin JN Jr, et al. International Federation of
Gynecology and Obstetrics opinion on reproductive health
impacts of exposure to toxic environmental chemicals. Int J
Gynaecol Obstet 2015;131:219–25.

26. Woodruff TJ, Zota AR, Schwartz JM. Environmental chem-
icals in pregnant women in the United States: NHANES
2003–2004. Environ Health Perspect 2011;119:878–85.

27. Barr DB, Bishop A, Needham LL. Concentrations of xeno-
biotic chemicals in the maternal-fetal unit. Reprod Toxicol
2007;23:260–6.

28. Rollin HB, Rudge CV, Thomassen Y, Mathee A, Odland
JO. Levels of toxic and essential metals in maternal and
umbilical cord blood from selected areas of South Africa
—results of a pilot study. J Environ Monit 2009;11:618–27.

29. Stern AH, Smith AE. An assessment of the cord blood:
maternal blood methylmercury ratio: implications for risk
assessment. Environ Health Perspect 2003;111:1465–70.

30. Kahn LG, Philippat C, Nakayama SF, Slama R, Trasande L.
Endocrine-disrupting chemicals: implications for human
health. Lancet Diabetes Endocrinol 2020;8(8)703–718.

31. National Research Council. Phthalates and cumulative risk
assessment: the tasks ahead. Washington, DC: National
Academies Press; 2008.

32. National Academies of Sciences, Engineering, and Medi-
cine. Application of systematic review methods in an over-
all strategy for evaluating low-dose toxicity from endocrine
active chemicals. Washington, DC: National Academies
Press; 2017.

33. Bekkar B, Pacheco S, Basu R, DeNicola N. Association of
air pollution and heat exposure with preterm birth, low
birth weight, and stillbirth in the US: a systematic review
JAMA Netw Open 2020;3:e208243.

34. Avalos LA, Chen H, Li DK, Basu R. The impact of high
apparent temperature on spontaneous preterm delivery: a
case-crossover study. Environ Health 2017;16:5.

35. DeFranco E, Moravec W, Xu F, Hall E, Hossain M, Haynes
EN, et al. Exposure to airborne particulate matter during
pregnancy is associated with preterm birth: a population-
based cohort study. Environ Health 2016;15:6.

36. Hao H, Chang HH, Holmes HA, Mulholland JA, Klein M,
Darrow LA, et al. Air pollution and preterm birth in the U.
S. state of Georgia (2002–2006): associations with concen-
trations of 11 ambient air pollutants estimated by combin-
ing community multiscale air quality model (CMAQ)
simulations with stationary monitor measurements. Envi-
ron Health Perspect 2016;124:875–80.

37. Chang HH, Reich BJ, Miranda ML. Time-to-event analysis
of fine particle air pollution and preterm birth: results
from North Carolina, 2001–2005. Am J Epidemiol 2012;
175:91–8.

e52 Committee Opinion Reducing Prenatal Exposure OBSTETRICS & GYNECOLOGY

https://www.cdc.gov/exposurereport/pdf/FourthReport_UpdatedTables_Volume1_Jan2019-508.pdf
https://www.cdc.gov/exposurereport/pdf/FourthReport_UpdatedTables_Volume1_Jan2019-508.pdf
https://www.cdc.gov/exposurereport/pdf/FourthReport_UpdatedTables_Volume1_Jan2019-508.pdf
https://prhe.ucsf.edu/pesticides-matter-resources
https://prhe.ucsf.edu/pesticides-matter-resources
https://www.who.int/ceh/publications/endocrine/en/
https://www.who.int/ceh/publications/endocrine/en/


38. Wilhelm M, Ritz B. Local variations in CO and particulate
air pollution and adverse birth outcomes in Los Angeles
County, California, USA. Environ Health Perspect 2005;
113:1212–21.

39. Li X, Huang S, Jiao A, Yang X, Yun J, Wang Y, et al.
Association between ambient fine particulate matter and
preterm birth or term low birth weight: an updated sys-
tematic review and meta-analysis. Environ Pollut 2017;227:
596–605.

40. Stieb DM, Chen L, Eshoul M, Judek S. Ambient air pollu-
tion, birth weight and preterm birth: a systematic review
and meta-analysis. Environ Res 2012;117:100–11.

41. Ha S, Zhu Y, Liu D, Sherman S, Mendola P. Ambient
temperature and air quality in relation to small for gesta-
tional age and term low birthweight. Environ Res 2017;155:
394–400.

42. National Institutes of Health. Extreme temperatures may
increase risk for low birth weight at term, NIH study sug-
gests. Available at: https://www.nih.gov/news-events/news-
releases/extreme-temperatures-may-increase-risk-low-
birth-weight-term-nih-study-suggests. Accessed August 15,
2018.

43. Casey JA, Karasek D, Ogburn EL, Goin DE, Dang K, Brave-
man PA, et al. Retirements of coal and oil power plants in
California: association with reduced preterm birth among
populations nearby. Am J Epidemiol 2018;187:1586–94.

44. Currie J, Greenstone M, Meckel K. Hydraulic fracturing
and infant health: new evidence from Pennsylvania. Sci
Adv 2017;3:e1603021.

45. American College of Obstetricians and Gynecologists. Cli-
mate change and women’s health. Position Statement.
Washington, DC: American College of Obstetricians and
Gynecologists; 2018. Available at: https://www.acog.org/
clinical-information/policy-and-position-statements/posi-
tion-statements/2018/climate-change-and-womens-health.
Retrieved November 18, 2019.

46. Sun Z, Zhu D. Exposure to outdoor air pollution and its
human health outcomes: a scoping review. PLoS One 2019;
14:e0216550.

47. Lead screening during pregnancy and lactation. Committee
Opinion No. 533. American College of Obstetricians and
Gynecologists. Obstet Gynecol 2012;120:416–20.

48. Prepregnancy counseling. ACOG Committee Opinion No.
762. American College of Obstetricians and Gynecologists.
Fertil Steril 2019;111:32–42.

49. Ondeck M, Focareta J. Environmental hazards education
for childbirth educators. J Perinat Educ 2009;18:31–40.

50. UCSF Program on Reproductive Health and the Environ-
ment. Work matters. Available at: https://prhe.ucsf.edu/
work-matters. Retrieved March 25, 2021.

51. Occupational Safety and Health Administration. Available
at: https://www.osha.gov/. Retrieved March 25, 2021.

52. Employment considerations during pregnancy and the
postpartum period. ACOG Committee Opinion No. 733.
American College of Obstetricians and Gynecologists. Ob-
stet Gynecol 2018;131:e115–23.

53. U.S. Food and Drug Administration. Advice about eating
fish: for women who are or might become pregnant, breast-
feeding mothers, and young children.Silver Spring, MD:
FDA; 2019. Available at: https://www.fda.gov/food/con-
sumers/advice-about-eating-fish. Retrieved March 25,
2021.

54. Management of pregnant women with presumptive expo-
sure to Listeria monocytogenes. Committee Opinion No.
614. American College of Obstetricians and Gynecologists.
Obstet Gynecol 2014;124:1241–4.

55. Centers for Disease Control and Prevention. Listeria (liste-
riosis). Atlanta, GA: CDC; 2019. Available at: https://www.
cdc.gov/listeria/prevention.html. Retrieved March 25, 2021.

56. Varshavsky JR, Morello-Frosch R, Woodruff TJ, Zota AR.
Dietary sources of cumulative phthalates exposure among
the U.S. general population in NHANES 2005–2014. Envi-
ron Int 2018;115:417–29.

57. Zota AR, Phillips CA, Mitro SD. Recent fast food con-
sumption and bisphenol A and phthalates exposures
among the U.S. population in NHANES, 2003–2010. Envi-
ron Health Perspect 2016;124:1521–8.

58. Ji K, Lim Kho Y, Park Y, Choi K. Influence of a five-day
vegetarian diet on urinary levels of antibiotics and phtha-
late metabolites: a pilot study with "Temple Stay" partici-
pants. Environ Res 2010;110:375–82.

59. Rudel RA, Gray JM, Engel CL, Rawsthorne TW, Dodson
RE, Ackerman JM, et al. Food packaging and bisphenol A
and bis(2-ethyhexyl) phthalate exposure: findings from a
dietary intervention. Environ Health Perspect 2011;119:
914–20.

60. Lu C, Toepel K, Irish R, Fenske RA, Barr DB, Bravo R.
Organic diets significantly lower children’s dietary expo-
sure to organophosphorus pesticides. Environ Health Per-
spect 2006;114:260–3.

61. Smith-Spangler C, Brandeau ML, Hunter GE, Bavinger JC,
Pearson M, Eschbach PJ, et al. Are organic foods safer or
healthier than conventional alternatives? A systematic
review. Ann Intern Med 2012;157:348–66.

62. Zota AR, Shamasunder B. The environmental injustice of
beauty: framing chemical exposures from beauty products
as a health disparities concern. Am J Obstet Gynecol 2017;
217:418.e1–6.

63. Helm JS, Nishioka M, Brody JG, Rudel RA, Dodson RE.
Measurement of endocrine disrupting and asthma-
associated chemicals in hair products used by Black
women. Environ Res 2018;165:448–58.

64. Harley KG, Kogut K, Madrigal DS, Cardenas M, Vera IA,
Meza-Alfaro G, et al. Reducing phthalate, paraben, and
phenol exposure from personal care products in adolescent
girls: findings from the HERMOSA Intervention Study.
Environ Health Perspect 2016;124:1600–7.

65. Woodruff TJ, Sutton P. The Navigation Guide systematic
review methodology: a rigorous and transparent method for
translating environmental health science into better health
outcomes. Environ Health Perspect 2014;122:1007–14.

66. Institute of Medicine. Environmental medicine: integrating
a missing element into medical education. Washington,
DC: National Academies Press; 1995.

VOL. 138, NO. 1, JULY 2021 Committee Opinion Reducing Prenatal Exposure e53

https://www.nih.gov/news-events/news-releases/extreme-temperatures-may-increase-risk-low-birth-weight-term-nih-study-suggests
https://www.nih.gov/news-events/news-releases/extreme-temperatures-may-increase-risk-low-birth-weight-term-nih-study-suggests
https://www.nih.gov/news-events/news-releases/extreme-temperatures-may-increase-risk-low-birth-weight-term-nih-study-suggests
https://www.acog.org/clinical-information/policy-and-position-statements/position-statements/2018/climate-change-and-womens-health
https://www.acog.org/clinical-information/policy-and-position-statements/position-statements/2018/climate-change-and-womens-health
https://www.acog.org/clinical-information/policy-and-position-statements/position-statements/2018/climate-change-and-womens-health
https://prhe.ucsf.edu/work-matters
https://prhe.ucsf.edu/work-matters
https://www.osha.gov/
https://www.fda.gov/food/consumers/advice-about-eating-fish
https://www.fda.gov/food/consumers/advice-about-eating-fish
https://www.cdc.gov/listeria/prevention.html
https://www.cdc.gov/listeria/prevention.html


67. Gehle KS, Crawford JL, Hatcher MT. Integrating environ-
mental health into medical education. Am J Prev Med
2011;41:S296–301.

68. Sathyanarayana S, Alcedo G, Saelens BE, Zhou C, Dills RL,
Yu J, et al. Unexpected results in a randomized dietary trial
to reduce phthalate and bisphenol A exposures. J Expo Sci
Environ Epidemiol 2013;23:378–84.

69. Zota AR, Singla V, Adamkiewicz G, Mitro SD, Dodson RE.
Reducing chemical exposures at home: opportunities for
action. J Epidemiol Community Health 2017;71:937–40.

70. Sutton PM, Giudice LC, Woodruff TJ. Moving from aware-
ness to action on preventing patient exposure to toxic envi-
ronmental chemicals. Am J Obstet Gynecol 2016;214:555–8.

71. Clune AL, Ryan PB, Barr DB. Have regulatory efforts to
reduce organophosphorus insecticide exposures been effec-
tive? Environ Health Perspect 2012;120:521–5.

72. Zota AR, Calafat AM, Woodruff TJ. Temporal trends in
phthalate exposures: findings from the National Health and
Nutrition Examination Survey, 2001–2010. Environ Health
Perspect 2014;122:235–41.

73. Parry E, Zota AR, Park JS, Woodruff TJ. Polybrominated
diphenyl ethers (PBDEs) and hydroxylated PBDE metabo-
lites (OH-PBDEs): A six-year temporal trend in Northern
California pregnant women. Chemosphere 2018;195:777–
83. Pransky G, Moshenberg D, Benjamin K, Portillo S,
Thackrey JL, Hill-Fotouhi C. Occupational risks and

injuries in non-agricultural immigrant Latino workers.
Am J Ind Med 2002;42:117–23.

74. Zoeller RT, Brown TR, Doan LL, Gore AC, Skakkebaek NE,
Soto AM, et al. Endocrine-disrupting chemicals and public
health protection: a statement of principles from the Endo-
crine Society. Endocrinology 2012;153:4097–110.

75. Medical Society Consortium on Climate and Health.2017
annual report. Fairfax, VA: George Mason University Cen-
ter for Climate Change; 2017. Available at: http://ms2ch.
org/wp-content/uploads/2018/05/2017_MS2CH_Annual-
Report.pdf. Retrieved March 25, 2021.

76. Kassotis C, Vadenberg L, Demeneix B, Porta M, Slama R,
Trasande L. Endocrine-disrupting chemicals: economic,
regulatory, and policy implications. Lancet Diabetes Endo-
crinol 2020;8:71930.

Published online on June 24, 2021.

Copyright 2021 by the American College of Obstetricians and Gyne-
cologists. All rights reserved. No part of this publication may be re-
produced, stored in a retrieval system, posted on the internet, or
transmitted, in any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise, without prior written permis-
sion from the publisher.

American College of Obstetricians and Gynecologists

409 12th Street SW, Washington, DC 20024-2188

Reducing prenatal exposure to toxic environmental agents. ACOG
Committee Opinion No. 832. American College of Obstetricians and
Gynecologists. Obstet Gynecol 2021;138:e40–54.

This information is designed as an educational resource to aid clinicians in providing obstetric and gynecologic care, and use of this information is
voluntary. This information should not be considered as inclusive of all proper treatments or methods of care or as a statement of the standard of care. It
is not intended to substitute for the independent professional judgment of the treating clinician. Variations in practice may be warranted when, in the
reasonable judgment of the treating clinician, such course of action is indicated by the condition of the patient, limitations of available resources, or
advances in knowledge or technology. The American College of Obstetricians and Gynecologists reviews its publications regularly; however, its publi-
cations may not reflect the most recent evidence. Any updates to this document can be found on acog.org or by calling the ACOG Resource Center.

While ACOG makes every effort to present accurate and reliable information, this publication is provided “as is” without any warranty of accuracy,
reliability, or otherwise, either express or implied. ACOG does not guarantee, warrant, or endorse the products or services of any firm, organization, or
person. Neither ACOG nor its officers, directors, members, employees, or agents will be liable for any loss, damage, or claim with respect to any liabilities,
including direct, special, indirect, or consequential damages, incurred in connection with this publication or reliance on the information presented.

All ACOG committee members and authors have submitted a conflict of interest disclosure statement related to this published product. Any potential
conflicts have been considered and managed in accordance with ACOG’s Conflict of Interest Disclosure Policy. The ACOG policies can be found on
acog.org. For products jointly developed with other organizations, conflict of interest disclosures by representatives of the other organizations are ad-
dressed by those organizations. The American College of Obstetricians and Gynecologists has neither solicited nor accepted any commercial involvement
in the development of the content of this published product.

e54 Committee Opinion Reducing Prenatal Exposure OBSTETRICS & GYNECOLOGY

http://ms2ch.org/wp-content/uploads/2018/05/2017_MS2CH_AnnualReport.pdf
http://ms2ch.org/wp-content/uploads/2018/05/2017_MS2CH_AnnualReport.pdf
http://ms2ch.org/wp-content/uploads/2018/05/2017_MS2CH_AnnualReport.pdf
http://acog.org
http://acog.org

