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Pollution, including air pollution, water pollution, pollution 
from lead and other chemicals, and toxic occupational exposures, is the 
leading cause of premature death globally, with more than 90% of pollution-

related deaths occurring in low- and middle-income countries.1 Chemical pollution 
is estimated to be responsible for at least 1.8 million deaths each year.1 This number 
is probably an underestimate, since less than 5% of approximately 350,000 chemicals 
registered for use globally have been adequately studied; most countries do not re-
quire testing for chemical health harms or disclosure of use.2-4

Chemical pollution is driven by the extraction, production, and use of fossil fuels 
(coal, oil, and gas), and fossil fuels are also the primary driver of climate change.5 
Many fossil fuel–derived chemicals (petrochemicals) interfere with the function of 
the endocrine system.5-7 These endocrine-disrupting chemicals (EDCs) are present in 
many industrial and everyday products (e.g., plastics, building materials, children’s 
toys, fabrics and dyes, detergents, cosmetics, and pesticides).2,5,8 Exposures have been 
linked to multiple adverse human health conditions, including cancer, neurodevel-
opmental harm, and infertility.3,4,6,7,9,10

Fossil-fuel consumption and petrochemical production are more than 15 times 
higher than they were in the 1950s.3 Over the past 7 decades, the prevalence of 
multiple chronic health conditions and attributable deaths has been increasing in 
the United States and globally.4,11 In the United States, for example, between 1990 
and 2019, increases in the rates of neurodevelopmental disorders, diabetes, chron-
ic respiratory disease, and cancer ranged from 28% to 150%.12 Numerous medical 
societies, government agencies, and systematic reviews have concluded that expo-
sure to chemicals and pollution, including EDCs, is an important risk factor for 
multiple diseases and health inequities and probably contributes to these increases, 
though temporal associations alone cannot be interpreted as causal.4,8,13-16

More recently, multinational fossil-fuel corporations have increased production 
of plastics and other petrochemicals, as demands increase for making the transi-
tion from oil and gas to renewable energy sources in order to address climate 
change6,17 (Fig. 1). Since the U.S. “shale revolution” (the marked increase in U.S. 
oil and gas production through fracking and horizontal drilling, beginning in the 
early 2000s), the United States now accounts for 40% of the global capacity for 
ethane-based petrochemicals, with a boom in production of single-use plastics as 
a new revenue source.6,21 Producing plastic and plastic-related chemicals can be more 
lucrative than selling methane and ethane for fuel, heat, or electricity.5

Currently, petrochemicals account for 12% of global oil demand but are on 
course to account for more than a third of the growth in worldwide oil demand 
by 2030 and nearly half the growth by 2050.22 As part of petrochemical growth, 
plastic production is predicted to grow by a factor of almost 3, from more than 
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400 million metric tons to 1100 million metric 
tons by 2050.18 Plastic production involves the use 
of numerous EDCs, both in the polymer derived 
from the raw material (e.g., styrene and polyvinyl 
chloride) and in the additives (e.g., f lame retar-
dants, perfluoroalkyl and polyfluoroalkyl sub-
stances [PFASs], and phthalates).6

Recognition of environmental contributors 
to disease has increased among some clinicians, 
particularly specialists in obstetrics and gynecol-
ogy,4,23 pediatrics,24 and endocrinology.7 However, 
the increase in fossil fuel–driven EDC exposures 
and associated health harms requires a broader 
understanding among health professionals of the 
risks associated with EDCs and strategies to miti-
gate and prevent exposures.

Ov erv ie w of ED Cs

Health Effects

An EDC is “an exogenous chemical, or mixture 
of chemicals, that interferes with any aspect of 
hormone action.”7 EDCs can disrupt hormonal 
activity through multiple mechanisms, including 
interfering with hormone receptors; altering hor-
mone synthesis, distribution, circulation, and 
metabolism; inducing epigenetic changes; and 
altering hormone receptor expression or transport 
across cell membranes.25 Disrupting hormonal 
activity can increase the risk of multiple down-
stream health conditions, including female and 

male reproductive harms (e.g., impaired ovarian 
development and decreased sperm quality), met-
abolic disorders (e.g., obesity and diabetes), hormone-
sensitive cancers (e.g., breast, prostate, and tes-
ticular cancers), and neurodevelopmental harms 
(e.g., intelligence quotient [IQ] decrements and 
attention deficit–hyperactivity disorder).3,4,7,8,23 
EDCs can increase the risk of disease even at 
very low levels of exposure because of popula-
tion-level factors that can increase disease sus-
ceptibility, including intrinsic factors (e.g., under-
lying medical conditions, life stage, and genetics) 
and extrinsic factors (e.g., food insecurity, pov-
erty, racism, and discrimination), as well as simul-
taneous exposure to multiple EDCs. Consequent-
ly, experts believe that there is no risk-free level 
of exposure to these chemicals across the popu-
lation.26,27

Since it would be unethical to conduct ran-
domized clinical trials of EDC exposure, the 
evidence base linking EDCs to health harms is 
derived largely from experimental studies in ani-
mals and human observational studies.4,7,28 There 
are several types of observational human studies, 
with higher quality studies generally being those 
that have followed participants over time with 
adequate exposure assessment and with analyses 
that have been adjusted for relevant confounders 
that can bias results if not adequately addressed. 
Animal models have reasonable concordance with 
human studies, though the results in animals can 
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•	 Pollution is the leading cause of premature death globally.
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•	 Risks are higher with exposures during fetal and child development and with exposure to multiple 
EDCs and occur at low exposure levels. Exposures are higher in communities of color and low-
income communities and contribute to health inequities.

•	 Clinicians can provide advice to patients toward reducing some exposures, but policy change is 
needed to establish legal requirements for comprehensive safety testing and to reduce health 
threats from petrochemicals. Clinicians are important advocates for these changes.
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underestimate human effects, since they do not 
represent the full range of human variability or 
vulnerability to chemical exposures.29 In vitro as-
says and computer modeling or simulations are 
increasingly used to identify EDCs, primarily 
through interactions with hormone receptors or 
alterations in hormone synthesis, though further 
validation is ongoing.7,25

Systematic reviews, sometimes including 
meta-analyses, adhering to recommended meth-
odologic practices, are considered the highest 
quality method for evaluating and synthesizing 
environmental health evidence.9,27,29,30 Methods 
for evaluating and synthesizing the results of 

observational human studies and animal studies 
in environmental health have been adapted from 
Cochrane systematic review methods to evaluate 
the quality of the evidence, GRADE (grading of 
recommendations, assessment, development, and 
evaluations) to assess the certainty of the evidence, 
including considering potential biases, and envi-
ronmental health frameworks.31,32 These methods, 
including the Navigation Guide and the U.S. 
National Toxicology Program’s Office of Health 
Assessment and Translation methods, provide a 
bottom-line summary of evidence linking envi-
ronmental exposures to health effects and clas-
sifying the hazard to health (ranging from “not 
classifiable” to “probably” to “known,” though 
the nomenclature can vary) and are recommend-
ed by the National Academies of Sciences, Engi-
neering, and Medicine (NASEM).29-32 Other robust 
reviews include those conducted by authoritative 
bodies including state, national, and international 
agencies.

Developmental Exposures

Embryonic and fetal development can be unique-
ly sensitive to EDC-induced perturbations,4,7,8 and 
the health effects of even low-level in utero expo-
sure can be manifested at birth (e.g., low birth 
weight or preterm birth and birth defects), in child-
hood (e.g., neurodevelopmental effects), or in 
adulthood (e.g., cancer and cardiovascular dis-
ease).3,4,7,8 A systematic review of observational 
studies of polybrominated diphenyl ethers (PBDEs), 
a toxic class of flame retardants, showed that there 
was sufficient evidence to conclude that prenatal 
PBDE exposures increase the risk of IQ decre-
ments in children.30 PBDEs can alter thyroid hor-
mone levels during pregnancy. Thyroid hormones 
are critical for brain development,33 and even small 
decrements in maternal thyroid hormone levels, 
including subclinical decrements,34 are associat-
ed with adverse neurodevelopmental outcomes in 
offspring,35 including lower IQ levels.34

The European Food Safety Authority conclud-
ed, on the basis of a systematic review, that de-
velopmental exposure to bisphenol A (BPA), a 
plasticizer known to mimic estrogen, is likely to 
increase the risks of immunotoxic effects (e.g., 
asthma or allergy), developmental neurotoxic ef-
fects, and toxic effects on the female reproduc-
tive system (e.g., abnormal ovarian development) 
later in life, even at extremely low levels of expo-
sure.10 BPA is listed as a developmental and re-

Figure 1. Trends in Global Fossil-Fuel Consumption and Primary Plastic 
Production.

Panel A shows global fossil-fuel consumption from 1800 to 2022. Panel B 
shows historical and projected global primary plastic production. The 
shaded area indicates the period known as the “shale revolution” in the 
United States (2000 through 2010). Data are from Geyer,18 the Energy  
Institute,19 and Smil.20
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productive toxicant by the state of California 
under Proposition 65 (which requires the state to 
regularly maintain a list of chemicals that cause 
cancer, reproductive harms, or developmental 
harms).36 In addition, in utero exposure to dichlo-
rodiphenyltrichloroethane (DDT), which can in-
fluence the estrogen system, is associated with 
increased risks of hypertension and breast can-
cer in adulthood.37,38 Finally, there is evidence that 
the effects of EDCs can be transmitted to subse-
quent generations through alterations to the epi-
genome.3,7,8

Sources

Production, distribution, and disposal of plastics 
and other materials made from petrochemicals, 
with subsequent degradation in the environment, 
lead to a perpetual cycle of human exposure to 
EDCs from contaminated air, food, drinking 
water, and soil (Fig. 2).6,21 Exposures also occur in 
home, school, and workplace indoor environments 
from multiple consumer and building products.2,7,8

EDCs contaminate the food supply from 
various sources, including production practices 
(e.g., agricultural pesticide use), processing 
(e.g., leaching of chemicals such as BPA, phthal-
ates, and PFAS from plastic in food-processing 
equipment), and packaging (e.g., plastics and 
petrochemical-derived inks and cardboard and 
canned-food linings), with indirect contamina-
tion from fossil-fuel pollutants in the environ-
ment.6,21,23 Personal care products and cleaning 
products typically include EDCs, such as PFAS, 
phthalates, parabens, nonylphenols, and triclo-
san, which may be individually identified on the 
label or, for some products, hidden under the 
category of “fragrance.”7,23 Flame retardants, PFAS, 
and phthalates are commonly found in building 
materials and consumer products, including arti-
ficial turf, carpets, stain-resistant fabrics, floor-
ing, cabinets, insulation, furniture foam, comput-
ers, and other electronics.7,21,23,39 EDCs can migrate 
from myriad sources and aggregate in dust; peo-
ple are then exposed through inhalation, inges-

Figure 2. Adverse Effects of Chemical Exposures on Health Outcomes.

Chemical exposures from the plastics life cycle (from fossil-fuel extraction and processing to product manufactur-
ing, distribution, and disposal) interact with social vulnerabilities and biologic susceptibilities, resulting in adverse 
health outcomes. These lists are not exhaustive.
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tion, or dermal absorption.40 A systematic review 
identified more than 40 chemicals in household 
dust, many of them EDCs, including flame re-
tardants, phthalates, and PFAS.40 Similarly, oil 
spills, leaching from landfills, and the use and 
contamination of water in shale extraction have 
led to extensive pollution of drinking and ground 
water in the United States from petrochemical-
derived EDCs.6

Cumulative Exposures

Given the known widespread exposure in the 
population to multiple petrochemical-derived 
EDCs in products and the environment, national 
biomonitoring data and individual epidemiologic 
studies have measured approximately 150 chemi-
cals in urine and blood, including samples ob-
tained during pregnancy.41,42 These include heavy 
metals (e.g., lead), agrochemicals (e.g., DDT and 
chlorpyrifos), f lame retardants (e.g., PBDEs), 
petrochemicals found in plastics and rubber 
(e.g., BPA, phthalates, and PFAS), personal care 
products and food additives (e.g., phthalates and 
parabens), and chemicals emitted during indus-
trial processes (e.g., polycyclic aromatic hydro-
carbons).2,42 This represents a fraction of potential 
EDC exposures, since standard detection technol-
ogy measures less than 1% of total chemicals in 
use.2 The National Research Council concluded 
that cumulative exposures to multiple EDCs that 
adversely affect the androgen system in utero 
(including phthalates and certain pesticides) in-
crease the risk of adverse male reproductive de-
velopment, as compared with exposure to these 
chemicals individually,43 and recommended ex-
tending cumulative risk assessments to other 
chemicals more generally.

Examples of Fossil Fuel–Derived EDCs

Selected key examples of EDCs derived from fos-
sil fuels used in plastic production are reviewed 
below. (Table 1 includes more information on 
their effects and on other fossil fuel–derived 
EDCs.3,4,7,8,23,30)

PFAS is a class of approximately 15,000 
chemicals widely used in nonstick applications, 
including cookware and food packaging, water- 
and stain-resistant clothing and carpets, and 
plastics production to coat items such as bottles 
and processed-food containers.2,6,56 Systematic re-
views and authoritative bodies have found suf-
ficient evidence linking multiple chemicals of 

this class with an increased risk of adverse 
health outcomes, including reduced fetal growth, 
dyslipidemia, a decreased antibody response to 
vaccines, and an increased risk of kidney cancer.9 
In addition, there is limited suggestive evidence 
of increased risks of gestational hypertension 
and preeclampsia, breast and testicular cancer, 
and thyroid disease and dysfunction.9

Phthalates include dozens of structurally sim-
ilar chemicals that are used to make plastics more 
durable and pliable, to help dissolve other mate-
rials, and to serve as fragrance stabilizers in con-
sumer products.6,43 A number of these chemicals 
have been shown to be antiandrogenic (e.g., in-
hibiting testosterone production in the develop-
ing male fetus), and systematic reviews have 
shown moderate evidence that a subset of these 
chemicals have adverse effects on male and fe-
male reproduction (e.g., infertility, decreased 
sperm count, and decreased ovarian reserve) 
and increase the risks of metabolic disorders 
(e.g., insulin resistance and diabetes).43,44

Bisphenols are a group of aromatic com-
pounds used in polycarbonate plastic products 
(e.g., water bottles, food storage containers and 
packaging, and eyeglasses), epoxy resin liners of 
aluminum cans, and other consumer goods such 
as thermal paper receipts.7 As noted above, ex-
posure to BPA, the most well-known compound 
in this class, has multiple adverse effects on 
health.7,10 Although BPA has been removed from 
several products globally, including certain 
children’s toys, plastic bottles, and some ther-
mal receipt paper (for store receipts), owing to 
its toxicity, the use of similarly toxic substitutes 
such as bisphenol S and bisphenol F has in-
creased.57

En v ironmen ta l Inj us tice

EDC exposures and health outcomes are distrib-
uted unequally. An analysis of nationally repre-
sentative data showed that serum and urine levels 
of multiple EDCs, in particular pesticides, heavy 
metals, and chemicals found in consumer and 
personal care products, among non-Hispanic Black 
women, Hispanic women, women of other racial 
or ethnic groups, and multiracial women were 
persistently higher, sometimes more than 4 times 
higher, than the levels among non-Hispanic White 
women, a finding that is independent of other 
demographic factors.41 Similar racial and ethnic 
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disparities have been found among pregnant 
women.42

Black, Latinx, or low-income communities 
account for the majority of people who reside 
near the thousands of U.S. facilities producing, 
storing, or using highly toxic chemicals, many of 
which are petrochemical-derived EDCs.58 The resi-
dents of these communities have increased ex-
posure to chemical (and air) pollution.59-62 These 
disproportionate exposure burdens are in part due 
to historically racist policies, such as government-
sanctioned housing discrimination (“redlining”), 
which led to colocation of communities of color 
with polluting industries.63 Workers, particularly 
low-wage workers, in plastic production, construc-
tion, agriculture, cleaning services, beauty and nail 
salons, and health care are also exposed, on 
average, to higher concentrations of EDCs, in-
cluding phthalates, pesticides, and heavy metals, 
than the general public.8,23 In addition, there is 
greater use of certain personal care products 
containing EDCs by communities of color, such 
as certain types of hair products and vaginal 
products used by Black women, attributed in part 
to racist marketing practices promoting Euro-
centric or “White” beauty standards for appear-
ance and exploiting concerns about “odors.”64

Higher EDC exposures in low-income popula-
tions and communities of color occur with other 
factors contributing to disease, including eco-
nomic and social stressors (e.g., poverty and 
discrimination) and biologic susceptibility (e.g., 
preexisting health conditions, developmental life 
stage, and genetic factors) to further exacerbate 
health inequities27 (Fig. 2).

Clinic a l Decision M a k ing  
w i th Limi ted Data

The greatest challenge to reducing harmful EDC 
exposures is the lack of legal requirements for 
comprehensive safety testing before the chemi-
cals are used in production and in the market-
place, unlike the requirement that pharmaceuti-
cals undergo safety testing before they are used 
in production, are sold, or receive regulatory ap-
proval. The United States and most other coun-
tries have limited and sometimes no requirements 
to test chemicals and pesticides for endocrine or 
other health effects before use.14,27 Additional 
challenges arise from frequent delays in regula-
tory action to reduce toxic exposures, owing in 

part to a lack of laws requiring data on potential 
health harms and disclosure of where chemicals 
are used, released, and discarded. Such delays, 
and the substantial health harms that result, have 
occurred even when there is robust evidence of 
harms (e.g., with exposures to lead, asbestos, and 
polychlorinated biphenyls).65 More recently, the 
FDA denied requests to promptly reassess the 
safety of using phthalates in food-contact mate-
rials. Nine phthalates remain in the food supply, 
despite the FDA’s acknowledgment that its ap-
provals for these uses are based on exposure and 
toxicologic information from the 1960s to the 
1980s66 and despite the availability of more recent 
evidence of harm (Table 1).

Contributing to regulatory delays are strate-
gies used by polluting industries, including “weap-
onizing” scientific uncertainty to foster distrust 
in scientific findings and lobbying for weaker 
regulations.71 For example, previously secret in-
dustry documents show that the industries knew 
about the health harms of PFAS decades before 
the scientific and public health community did.72 
In addition, there is evidence that studies spon-
sored by the chemical industry are more likely to 
report findings that are favorable to the indus-
try’s products than are studies without industry 
sponsorship.27 Chemical industry tactics perpet-
uate the life cycle of harmful chemicals and are 
similar to tactics used by the fossil-fuel industry 
to delay action on climate change.73

The result is a growing burden of toxic chemi-
cal exposures, mostly beyond individual and clini-
cal control. Additional challenges for clinicians 
include a lack of required training in environmen-
tal health in medical schools and residency pro-
grams, unfamiliarity with the multitude of chem-
icals to which patients are exposed, and the 
complexity of addressing ways to mitigate chem-
ical exposures and associated hazards. The In-
stitute of Medicine (now the National Academy 
of Medicine) recommended in the 1990s that 
“principles and concepts of environmental health 
must be taught and continually reinforced through-
out undergraduate and postgraduate medical edu-
cation and training,” but implementation is still 
needed.74

Protecting health and advancing health equity 
require that clinicians take a precautionary ap-
proach and act on uncertain evidence.9,14 A 2022 
NASEM review of clinical decision-making for 
PFAS exposures recommends that clinicians base 
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their decisions on the following considerations: 
proportionality (balancing plausible harms and 
benefits proportionally), justice (advancing health 
equity and respecting human rights; considering 
the sociohistorical context, existing structural 
inequalities, and issues of agency [the power a 
community has to advocate for itself in con-
flicts]), autonomy (providing for informed deci-
sion making by patients and respecting their 
values), feasibility (considering resource availabil-
ity), and adaptability (responding to new informa-
tion about harms, benefits, and other relevant 
considerations).9

Clinical Practice Recommendations

Clinicians may be reluctant to address environ-
mental exposures because of competing demands 
on clinical time and lack of preparation for as-
sessing environmental exposures and answering 
patients’ questions.3 However, even without spe-
cial expertise, clinicians can provide a basic as-
sessment and general guidance for minimizing 
toxic exposures.

Patients — particularly those at high risk for 
disproportionate exposures (e.g., people who work 
in or live near manufacturing or waste-processing 
facilities75 — should be asked about exposures in 
the workplace, home, and recreational activities. 
(An example of an environmental exposure his-
tory is provided in the Supplementary Appendix, 
available with the full text of this article at 
NEJM.org.) Referral to a specialist is appropriate 
if toxic exposure is suspected but there is uncer-
tainty about how to assess or manage it. A Pedi-
atric Environmental Health Specialty Unit, located 
in every region of the United States, offers clini-
cal guidance for reproductive and child health 
and environmental exposures.67 Occupational and 
environmental health specialists can provide ex-
pertise and advice regarding workplace exposures 
and workers’ rights, particularly for pregnant 
workers, who should be advised of their right to 
minimize potentially harmful workplace expo-
sures.68,76

Table 2 provides guidance for reducing toxic 
exposures that can be shared with patients; many 
of the recommendations can be implemented 
easily and at low cost.4,23,24,67-69 (Additional mate-
rials are provided in the Supplementary Appen-
dix.77) The feasibility of some recommendations, 
however, varies according to economic status and 
other factors (e.g., buying pesticide-free organic 
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produce), underscoring the need for systemic 
changes that provide equitable access to nontoxic 
foods and products.

Currently, there are standard clinical measure-
ments for only a handful of pollutants (e.g., lead 
and mercury), and testing is usually limited to 
patients identified as having a high risk of expo-
sure. For most chemicals, access to testing is lim-
ited to participants in research studies. Recently, 
NASEM recommended that clinicians offer PFAS 

testing to patients likely to have a history of el-
evated exposure, on the basis of testing of local 
water systems and certain jobs such as firefight-
ing and food or hospitality work.9

Public Health and Societal Interventions

People can reduce exposures to some chemicals 
through individual actions,4,78 but most exposures 
are beyond individual control. For example, al-
though washing fresh produce is recommended 

Table 2. Examples of Recommendations for Reducing Exposure to Toxic Chemicals.*

Recommendation Category Examples

Diet and food preparation 
and storage

Consume less meat and more fruits, vegetables, and whole grains, because certain 
chemicals can concentrate in animal fat.

Eat fresh (and if accessible and feasible, organic) produce whenever possible; always 
wash raw produce to decrease exposure to pesticides.

Avoid or minimize intake of foods with a high risk of contamination (e.g., fish containing 
high levels of mercury, such as swordfish and bluefin tuna).

Avoid fatty foods, because persistent chemicals concentrate in fats.
Avoid packaged and highly processed foods (e.g., fast food) when possible, to decrease 

exposures to chemicals such as phthalates and PFAS.
Store food in nonplastic containers, such as glass, ceramic, or stainless steel contain-

ers (if accessible and feasible), instead of plastic containers, and avoid microwaving 
food or drinks in plastic containers.

Substitute cookware made from nontoxic materials (e.g., cast iron, stainless steel, and 
ceramic cookware) for nonstick cookware.

Cleaning and other  
products

Use nontoxic cleaning products (e.g., baking soda, vinegar, and lemon).
Use a wet mop or wet cloth to clean floors and surfaces in order to avoid distributing 

dust containing chemicals in the air.
Remove shoes before entering the house to avoid tracking in contaminants.
Minimize use of toxic insect control methods; prioritize alternative control methods 

(e.g., eliminate standing water, which provides an insect breeding ground; use 
screens on doors and windows; protect skin with clothing as much as possible).

Substitute professional wet cleaning for chemical dry cleaning.
Use volatile organic compound–free or water-based home improvement materials.
Select flame retardant–free foam products.
Use less-toxic personal care products (e.g., those that are paraben-free and unscented).
Avoid synthetic turf fields. (If synthetic turf must be used for sports, do not eat or place 

water bottles on field; on returning home, keep sneakers or cleats outside, shower, 
and wash clothes separately.)

Work Pregnant people or those planning a pregnancy who are exposed to toxic chemicals at 
work should request a change in duties to avoid these exposures. (Guidance can be 
obtained from an occupational health specialist or union representative.)

Request information and training about hazardous substances in the workplace. 
Employers are required by law to provide such information and training, including 
access to handouts about toxic substances, called Safety Data Sheets.

Request information about substitutes for toxic substances and other ways to prevent 
harmful exposures, such as use of personal protective gear (which should be pro-
vided by employers).

People who work with toxic chemicals should shower and change clothing immediately 
after returning home from work and should keep work tools and clothing away from 
other people and living areas in the home.

Advocacy Engage in partnerships and advocacy to support policies that reduce exposure to toxic 
chemicals and promote decarbonization and detoxification through reductions in 
fossil-fuel dependence and production of harmful EDCs.

*	�These recommendations are based on clinical guidelines from professional societies and health organizations.4,23,24,67-70 
Recommendations at the individual level can help lower exposures to toxic chemicals, but because of deficiencies in 
the law, most exposures are beyond individual control.
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to avoid pesticide exposure, chemicals such as the 
carcinogen 1,4-dioxane are pervasive in drinking 
water and water used to grow crops. Lack of dis-
closure of chemicals in most products and lack 
of health hazard information for most petro-
chemicals pose further challenges.4,7,27 Although 
purchasing choices can send signals to the mar-
ketplace and foster changes in chemical use, this 
approach unfairly places the burden on the con-
sumer and has limited success without wide-
spread consumer demand. In addition, removing 
an individual chemical from products often results 
in the substitution of a similar toxic chemical.79

Policy changes at the state and federal levels, 
through legislation and regulation, are essential 
to increase transparency, systematically reduce 
harmful chemical exposures, improve human and 
environmental health, and protect the most af-
fected communities. Many medical societies have 
recommended government policies to reduce ex-
posure to harmful environmental agents.4,7,14,23 
Reducing health harms from petrochemicals re-
quires policies that promptly and substantively 
reduce fossil-fuel extraction, production, and use 
— an approach known as decarbonization and 
detoxification.5,70 Examples of relevant legislation 
include requirements for stricter safety testing of 
chemicals before approval and for disclosure and 
tracking of where chemicals are used throughout 
their life cycle, full or partial bans of harmful 
chemicals, bans on single-use plastics, and bans 

or reductions of pesticides and other contaminants 
in food.4,7,14,23 Health professionals — individu-
ally or through professional societies — have an 
important role in advocating for legislation to re-
duce chemical exposures, particularly among sub-
groups of the population that are most exposed 
and most susceptible.

Conclusions

There is an urgent need for the clinical commu-
nity to address the growing burden of exposure 
to EDCs, largely derived from petrochemicals, in 
order to prevent a broad range of associated health 
harms. With projected increases in fossil-fuel pro-
duction in the United States and globally, despite 
the recommendations of the United Nations In-
tergovernmental Panel on Climate Change and 
other groups to rapidly reduce production, the 
problem will continue to grow.80 In addition to 
counseling their patients, clinicians can be criti-
cal advocates for policy changes to both decarbon-
ize and detoxify the economy in order to address 
the combined health threats of petrochemical-
derived EDCs and climate change.
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