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Amajor focus of precon-
ception care (PC) and 
interconception care (IC) 

is identification and mitigation/
management of risk factors to im-
prove health outcomes for women, 
newborns, and children.1 The im-
portance of providing information 
about environmental toxins, as 
part of PC/IC to decrease risks of 
exposure, was recently highlighted 
by the International Federation of 
Gynecology and Obstetrics (FIGO).2 
The American College of Obstetri-
cians and Gynecologists (ACOG) 
includes information about environ-
mental risks in its Good Health Be-
fore Pregnancy: Preconception Care 
patient guide.3 In this article, the au-
thors describe what is known about 
some common environmental tox-
ins and recommend strategies that 
healthcare providers (HCPs) can im-
plement to help patients mitigate 

their risks of exposure. 
Nearly all HCPs are aware 

of the dangers of smoking and 
drinking alcoholic beverages 

both prior to conception and 
during pregnancy, and counsel 
patients to avoid these practices. 
Also, before and after pregnancy 
is achieved, nearly all HCPs review 
patients’ medications to identify 

any potential teratogens and 
make adjustments as needed. 
Most HCPs advise pregnant pa-
tients to avoid eating fish high 
in mercury (e.g., shark, tilefish, 
swordfish, king mackerel).4 It 
also is common knowledge to 
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recommend against consumption 
of soft cheeses and deli meats to 
decrease risk of exposure to listeria, 
and to remind patients to avoid ex-
posure to toxins such as radiation, 
radon, and lead. Therefore, this arti-
cle focuses on environmental risks 
about which HCPs may be less well 
informed.5

Environmental toxins are found in 
the air, in water, and in animals and 
plants that are consumed as food, as 
well as in products and furnishings in 
people’s homes. Adverse effects of ex-
posure to high concentrations of such 
toxins in humans have been reported. 
It remains unclear, however, whether 
the lower concentrations of such 
toxins in the surrounding environ-
ment can potentially have the same 
adverse effects as do higher concen-
trations that are ingested or inhaled 
directly and on a regular basis.6

Endocrine disruptors 
Many of these environmental toxins 
can act as endocrine disruptors; that 
is, they can interfere with endocrine 
system function at multiple levels 
and in multiple ways (Figure). During 
highly sensitive stages of human de-
velopment, even small disturbances 
in endocrine function can have 
profound effects. With regard to the 
reproductive system and pregnancy 
outcomes, potential effects of endo-
crine disruption include fertility prob-
lems for both females and males, 
fetal growth restriction, physical 

malformations, neurologic/cognitive 
developmental disruptions, preterm 
birth, and increased future cancer 
risk.2,4,6-8 Many different categories of 
substances in the environment can 
serve as endocrine disruptors.

Pesticides/herbicides/
fertilizers
Certain pesticides and herbicides 
may adversely affect fertility or 
they may have teratogenic effects if 
conception does occur. In addition, 
exposure to detectable amounts of 
pesticides has been linked to child-
hood leukemia and to neurologic 
and cardiovascular abnormalities in 
offspring.7 For example, exposure to 
organophosphate pesticides such as 
chlorpyrifos and diazinon has been 
associated with abnormal cognitive 
development in offspring.2,4,8

Consuming organically grown 
produce may limit one’s exposure to 
organophosphates used to control 
weeds and pests.7 Some non-or-
ganically grown produce is safer to 
consume than others. Readers are 
advised to check the Environmen-
tal Working Group’s (EWG’s) 
Shopper’s Guide to Pesticides in 
ProduceA, which has information 
on non-organic fruits and vegeta-
bles with low or high residues of 
organophosphates. Of note, residue 
from these organophosphates be-
comes embedded in the skin of the 
produce and/or penetrates into the 
produce and cannot be washed off.

Agricultural runoff from pes-
ticides, herbicides, and fertilizers 
seeps into ground water. Exposure 
to the herbicide atrazine has been 
associated with reduced fetal 
growth.9 Nitrates in groundwater 
coming from fertilizers, manure, 
and human sewage have been as-
sociated with methemoglobinemia 
(blue baby syndrome) in infants and 
thyroid dysfunction in pregnant 
women.9 Although public water 
systems are tested for these contam-
inants and must meet safety stan-
dards, individuals who get drinking 
water from wells should be advised 
to have the water tested. Likewise, 
individuals whose drinking water 
comes from a public water system 
should ask for the latest test results 
for these substances.9 If test results 
are positive, home water filtration 
and/or reverse osmosis systems are 
recommended.

Personal care products/
cleaning products/paints
Many personal care products such as 
fragrances, cosmetics, soaps, lotions, 
and deodorants contain phthalates, 
which can act as endocrine disrup-
tors.5,7 Phthalate exposure both 
prior to and during pregnancy has 
been linked to a risk for preterm 
birth and to neurodevelopmental 
and executive function problems 
in offspring.2,4 Males are more 
likely than females to be adversely 
affected by prenatal exposure to 
phthalates.4 In particular, male re-
productive development abnormal-
ities have been noted from in utero 
exposure to these compounds.4,10 
Best practice is to check the labels 
on personal care products and use 
only those that are phthalate free.

Triclosan, parabens, and triclocar-
bans, which are added to personal 
care products to provide antibacte-
rial and antifungal effects, have been 
identified as endocrine disruptors 

When absorbed in the body, an endocrine disruptor can decrease or increase normal hormone 
levels (left), mimic the body’s natural hormones (middle), or alter the natural production of hor-
mones (right).

Source: NIH, National Institute of Environmental Health Sciences. niehs.nih.gov/health/topics/agents/endocrine/index.cfm

Figure. Effects of endocrine disruptors on cells

(continued on page 38)
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(continued from page 36)

that have been associated with 
preterm birth and low birth weight 
(LBW). In addition, exposure to tri-
closan may have thyrotoxic effects 
on the mother, which would have an 
adverse impact on the fetus.10 The 
EWG’s web page on Consumer 
ProductsB is a good resource for in-
formation on high- and low-risk per-
sonal care and cleaning products.

Some organic compounds are 
not tightly chemically bound to the 
products containing them and can 
be released into the atmosphere 
in a process called off-gassing. Off-
gassed compounds can be inhaled 
directly from the atmosphere, but 
they also may settle on surfaces and 
be absorbed through the dermis 
by contact with such contaminated 
surfaces, or they may be ingested by 
hand-to-mouth transfer. This phe-
nomenon is a concern when using 
latex-based paints and enamels. 
Exposure to these volatile organic 
compounds (VOCs) has been asso-
ciated with increased allergy-related 
conditions in offspring such as rhi-
nitis, asthma, and eczema.7 Use of 
low VOC-containing paints—recog-
nizable by labels indicating this sta-
tus—is recommended.

Housewares/furnishings/
flame retardants
Many hard plastic containers contain 
bisphenol A (BPA), which acts as an 
endocrine disruptor and which has 
been associated with LBW in new-
borns and persistent wheezing, be-
havioral problems, and neurodevel-
opmental abnormalities, including 
problems with executive function, in 
offspring.2,4,7 Heating may increase 
release of BPA from these containers. 
Best practice is to not use these hard 
plastic containers or at least not use 
them to heat food in a microwave 
oven. Containers marked with a 
triangle containing the number 3 or 
the number 7 are made of soft plas-

tics containing phthalates and pose 
the same risks as do personal care 
products containing phthalates.11

Perfluorochemicals (PFCs) are 
used to make fluoropolymer coat-
ings and products that resist heat, 
oil, stains, grease, and water. Fluo-
ropolymer coatings can be used in 
products such as clothing, furniture, 
adhesives, food packaging, heat-re-
sistant non-stick cooking surfaces, 
and the insulation of electrical wire. 
PFCs have been voluntarily elimi-
nated from the market. However, 
because of their long half-lives, 
they persist in the environment and 
in wildlife and humans previously 
exposed to them. PFCs have been 
linked to thyroid problems and to 
adverse pregnancy outcomes re-
lated to prenatal exposure, although 
study results are inconsistent.9 As a 
health advisory, the Environmental 
Protection Agency has recom-
mended that drinking water be 
evaluated for presence of perfluoro-
alkyl substances (PFASs), including 
PFCs such as perfluorooctanoic acid 
and perfluorooctanesulfonic acid.12 
These PFASs can be removed from 
drinking water by carbon filtration 
and/or reverse osmosis.12

Additive flame retardants such 
as polybrominated diphenyl ethers 
(PBDEs), widely used in furniture 
starting in the 1960s and 1970s, have 
been linked to endocrine disruption, 
impaired neurodevelopment, and 
increased risk for papillary thyroid 
cancer.2,7 Exposure to organophos-
phate flame retardants (PFRs), as 
quantified by urinary concentration 
of PFR metabolites in a study sample 
of 211 women, was shown to signifi-
cantly impede the success of in vitro 
fertilization.13 Because of PBDEs’ long 
half-lives, any accumulation remains 
in the body for years.14

PBDEs were banned in Europe 
and voluntarily taken off the market 
in the United States in 2004. They 

were replaced by the flame retar-
dant tris(1,3-dichloro-2-propyl)phos-
phate (TDCPP), which also disrupts 
endocrine function and has carcino-
genic properties. TDCPP was volun-
tarily withdrawn from the market 
in 2015. However, both products—
PBDE and TDCPP—were widely used 
in the foam of upholstered furniture, 
as well as in other foam cushion 
products (e.g., foam mattresses, 
pillows, bumper pads, automobile 
seats) and electronics. These chem-
icals are unstable in the foam and 
are released into the atmosphere 
via off-gassing, enabling them to be 
inhaled. In addition, these gases set-
tle into household dust and create 
pathways for accumulation in the 
body through dermal absorption. 

TDCPP is included in California 
Proposition 65’s list of carcinogenic 
products. Good hand washing can 
decrease exposure to this com-
pound.14,15 Another recommended 
practice is to check the tag on up-
holstered furniture to determine 
whether it meets California TB117 fire 
safety standards and then avoid such 
furniture to limit exposure to these 
flame retardants.16,17 Finally, if pos-
sible, polyurethane foam should be 
avoided in favor of products that use 
polyester fiber filling for cushioning. 
Polyester fiber fillings are not treated 
with flame-retardant chemicals. 

Polycyclic aromatic 
hydrocarbons and 
particulate matter
Living near a highway, which in-
creases one’s exposure to polycyclic 
aromatic hydrocarbons (byproducts 
of fuel burning) and high levels of 
particulate matter (PM), is associated 
with increased risk for preterm labor 
and the development of autism 
spectrum disorder (ASD) and other 
cognitive problems in offspring.4,7,18 
Preterm labor and ASD have also 
been associated with spending a lot 
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of time driving in internal combus-
tion engine-powered vehicles, with 
resultant higher exposure to exhaust 
containing benzene and other vola-
tile gases such as polycyclic aromatic 
hydrocarbons.4,7,18 Traffic-related 
exposure to nitrogen dioxide and 
to PM <2.5 micrometers in diameter 
(PM2.5) and <10 micrometers in di-
ameter (PM10) is also associated with 
ASD development.18 The risk related 
to long commutes or an occupation 
involving driving an internal com-
bustion engine-powered vehicle can 
be mitigated by having a good filtra-
tion system in the vehicle.7 

Exposure to ozone and fine PM 
(PM2.5 and PM10) in the air also is 
associated with preterm delivery 
and risk for pregnancy-related hy-
pertension.7 Therefore, paying at-
tention to low-quality air alerts and 
staying indoors in a setting with a 
good filtration system for cooling 
and heating systems is a prudent 
practice for every woman of child-
bearing age, not just those with 
chronic respiratory conditions.

Solvents
In its Good Health Before Pregnancy: 
Preconception Care patient guide, 
ACOG advises women to check with 
their employers about potential 
exposure to solvents.3 Prenatal ex-
posure to solvents such as toluene 
has long been known to be harmful 
to offspring. Exposure to chlorinated 
solvents has been associated with 
increased risk for ASD.18 Presence 
in drinking water of a product used 
in dry cleaning, tetrachoroethylene 
(perchlorethylene or PERC), has been 
linked to neurologic problems and 
the development of neurodegener-
ative disorders such as Parkinson’s 
disease later in life.4 Although many 
dry cleaners are replacing PERC with 
safer chemicals, long-term exposure 
remains a concern and is associated 
with adverse pregnancy outcomes.7,19

Potential emerging 
environmental risks
Concern exists regarding the possibility 
that banned substances such as poly-
chlorinated biphenyls (PCBs), which 
have been associated with adverse neu-
rodevelopmental effects, may increase 
again in the environment.9 The return 
of PCBs is related to melting of the polar 
ice caps in which they may be trapped. 
Information is also emerging about 
possible harms from electromagnetic 
radiation exposures, nanoparticles, and 
genetically modified organisms.7 These 
risks need further study before inclusion 
in PC/IC recommendations.

Resources and 
recommendations
Preconception care and intercon-
ception care should include the pro-
vision to patients of evidence-based 
information on potential environ-
mental toxins and how to reduce 
risks of exposure. In today’s often 
time-limited visits, HCPs may have 
difficulty covering everything im-
portant in PC/IC. Written materials 
such as ACOG’s Good Health Before 
Pregnancy: Preconception Care and 
websites such as those listed in the 
Box can be helpful.

Healthcare providers are encour-
aged by FIGO to engage in advocacy 
to decrease the widespread use of 
identified environmental toxins.2 In 
2015, scientists, health profession-

als, and children’s health advocates 
joined together in Project TENDR: 
Targeting Environmental Neuro- 
Developmental Risks. Project TENDR 
developed a consensus statement 
supporting assessment, monitoring, 
and reduction of exposures to envi-
ronmental toxins in order to promote 
health for children in the U.S.20 The 
seriousness of the risks to the current 
generation and the potential inter-
generational risks related to possible 
epigenetic changes associated with 
toxic environmental exposures make 
providing information to patients 
about these risks imperative.  =
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A. ewg.org/foodnews/

B. ewg.org/key-issues/consumer-prod-
ucts#.WX9RrYTyuJA

A complete list of references 
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at npwomenshealthcare.
com/?p=6706.

Box.  Preconception care and interconception care: Resources 
regarding environmental toxic exposures

•  CDC. Planning for Pregnancy: cdc.gov/preconception/planning.html
•  Wisconsin Association for Perinatal Care. Resources for Parents and Consumers: 

perinatalweb.org/for-parents-and-consumers/other-resourses
•  Wisconsin Environmental Health Network. Prenatal Environmental Health: 

WEHNonline.org/prenatal
•  Wisconsin Association for Perinatal Care. Planning for a Healthy Future. Algorithm 

for Providers Caring for Women of Childbearing Age: beforeandbeyond.org/
uploads/wapc_pcc_algorithm.pdf

•  Environmental Working Group website: ewg.org/
•  Duke University Foam Project: foam.pratt.duke.edu/
•  Preconception Health + Healthcare Initiative: Before, Between & Beyond Pregnancy: 

beforeandbeyond.org/
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