Hormone Disrupting Chemicals
Hormones are powerful chemicals that play many roles in our bodies. They control issues like
sexual and gender development, thyroid, blood sugar, appetite and weight control, digestion,
sleep cycles, mood, growth and development, and blood pressure.
There are chemicals that we are exposed to that disrupt such hormones and they are sometimes
called endocrine disrupting chemicals (EDC). One example of this process is that until the 20th
century the average age of girls hitting puberty was 16-17 years old. Currently some are reaching
it before the age of 8. Some of the most widespread and well-studied EDC’s include:
v Bisphenols (BPA and others). They can be found in food and beverage packaging such as
the lining of cans for food, cash register receipts, and other consumer products. It can
leach into food and beverages, as well as enter our skin. ‘BPA-free’ is not necessarily
indicative that a product is safe because the substitute may be equally bad if not worse
such as containing a cousin of BPA. Bisphenols have been linked with cardiac problems
along with greater risk of hormone-related cancers. It can also affect birthweight of
babies, premature birth, developmental defects, and recurrent miscarriage, based on a
meta-review (Journal of Maternal and Fetal Neonatal Medicine, “Bisphenol A and adverse
pregnancy outcomes: a systematic review of the literature” Vasilios Pergialiotis et al, Dec.
2018). Look for plastics labeled 1, 2, or 5, or use glass whenever you can. The best way
to reduce bisphenol intake is to avoid canned foods.
v Phthalates are used in making plastics so they will be more flexible. They can be released
from such plastic into the air, water, saliva, blood, IV solution, nutritional formulas, and
other materials. Depending on how they are used 2-50% of the phthalate content can be
released from the product over its life and so it can obviously get into the environment.
Personal care products may contain 20% or more concentration of such chemicals. Other
consumer products may contain a concentration as high as 80%. Given how ubiquitous
this chemical is it can be detected in the blood or urine of almost everyone. They can be
found in
o packaging (e.g. PVC squeeze bottles, PVC straws)
o plastic wrap
o medical ventilator tubing, nasal cannula tubing, hemodialysis tubing,
cardiopulmonary bypass tubing, catheters, pillow case covers, PVC syringes, PVC
urine bags, PVC blood bags, PVC colostomy bags, PVC dentures, a coating
ingredient for drugs along with a stabilizer for them
o detergents
o auto parts (e.g. PVC auto floor mats)
o candles
o PVC crib rail teether, PVC diaper pants, PVC toys
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o cosmetics (in ‘fragrance’), powders, skin creams, hair spray, nail polish along with
enamels and basecoats and manicuring preparations, aftershave, perfumes, and
colognes. Environmental Working Group, EWG, did a study, “Not too Pretty:
phthalates, beauty products and the FDA” Jane Houlihan et al, 7/8/2002) of 72
name-brand beauty products for the presence of phthalates and found almost
three-fourths of them contained some including 9/14 deodorants, all 17
fragrances, 6/7 hair gels, 4/7 mousses, 14/18 hairs sprays, and 2/9 hand and body
lotions in concentrations ranging from trace amounts to nearly 3% of the product’s
formulation. None listed phthalates on the ingredient label. Loopholes in federal
law allow the chemical to be put into many such products without testing,
labeling, or monitoring of health effects.
o ‘new car smell’ from car seats and parts
o air fresheners
o kids’ toys made from PVC plastic
Phthalates can damage the female reproductive system, but the male system appears to be more
sensitive. Animal research shows that it can damage the testes, prostate gland, epididymis, penis,
and seminal vesicles. Human research is finding many of these problems too although cause and
effect has not been found. They are suspected of contributing to human health effects such as
v declining sperm counts. According to one study average sperm counts in industrialized
countries are declining by about 1%/year
v undescended testicles, which has increased in Western countries. Men born with this are
at a higher risk for testicular and breast cancer.
v testicular cancer
v testicular atrophy and infertility.
v a penile deformity where the urethral opening is at the bottom rather than the tip
(hypospadias).
v causing damage to the liver, kidney, heart, lungs, and for blood clotting
One phthalate is called DBP, and women of child-bearing age appear to receive the highest
exposures so that fetuses can be exposed to it. The CDC found that DBP exposure for over 2
million women of this age may be 20 times greater than is average for the overall population.
Plus, such exposure in this group of women was above the federal safety standard. Popular nail
care products contain DBP such as polishes, topcoats and hardeners, and include brands like
L’Oreal, Maybelline, Oil of Olay and others. An EWG study found 67% of nail polishes contain
DBP. (Nail polish is subject to federal labeling requirements and so the ingredient appears on the
back of such bottles.)
Another type of phthalate is a chemical abbreviated DEHP. Indoor air concentrations as to it being
released by PVC products are such that inhalation of it there is only second to ingestion of DEHP
contaminated food.

Endocrine Disrupting Chemicals

3

It has been found in almost all freshwater and marine environments, along with sewage
treatment plants. It also has been found in ocean sediments at sewage outfall points. It is also
the most prominent toxic organic chemical found in sewage sludge, and more than 5 billion
pounds of such sludge is spread on to land in the US yearly. It has been found in deep-sea jellyfish
more than 3000 feet below the surface of the Atlantic Ocean. It even has been found in the
Antarctic ice pack (“Aggregate exposures to phthalates in humans” July 2002, Health Care
Without Harm.)
The FDA found it was in hospital supplies and that newborn male babies can be exposed to too
much of it such as it leaching from plastic tubing, IVs, and food bags (Safety assessment of di(2ethylhexyl)phthalate (DEHP) released from PVC medical devices” Feb. 2003, Center for Devices
and Radiological Health, FDA.) People who undergo dialysis are exposed to a lot of DEHP from
PVC tubing and changes in liver enzymes result. About 250,000 people require dialysis in the U.S.
Other research on it (Journal of Applied Toxicology, “Stereoselectivity and the potential
endocrine disrupting activity of di-(2-ethylhexyl) phthalate (DEHP) against human progesterone
receptor: a computational perspective” Ishfaq Sheikh, May 2016) found it has been associated
with:
v abnormalities in the reproductive system especially in male infants
v low sperm counts and lower sperm motility. (One researcher, Shanna Swan out of Mt.
Sinai’s Icahn School of Medicine looked at sperm count in general and found that it had
dropped by almost 60% between 1973-2011. She spoke about an impeding fertility crisis
as a result and projects that if the current trend continues sperm counts could reach zero
in 2045 making people an endangered species.)
v lack of DNA integrity in males
v endometriosis and miscarriage
v placental problems with higher rates of low birth weight, premature birth, and fetal loss
in lab animals
Another of these chemicals, DEP, is less potent in harming the male reproductive system although
it can do damage such as reduced sperm count and abnormally large prostate glands in animals.
But it is of greater concern for women. In 2000 the CDC found the chemical in every women of
childbearing age that was tested at levels that were of “a substantial internal human dose.”
Some studies have shown that phthalates can cause gender confusion in kids exposed to them.
One study published in the International Journal for Reproductive Epidemiology on 145 preschool
kids found that when concentrations of metabolites of DEHP and DBP in mothers’ prenatal urine
are elevated their sons are less likely to play with male-typical toys and games such as trucks and
play fighting. No other phthalate metabolite in-utero was linked to less masculine behavior. Girls’
behavior was not associated with phthalate levels in their mother. Researchers are concerned
that given testosterone producing the masculine brain exposure to the chemical which has antiandrogen qualities has the potential to alter males’ brain development. It has been hypothesized
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that phthalates may lower fetal testosterone production during a critical window - somewhere
within 8-24 weeks of gestation when the testes begin to function, and thereby altering brain
sexual differentiation. Such research is still in the early stages.
Some particulars of the EWG research include:
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There are beauty products without phthalates, such as:
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Other hormone disrupting chemicals include:
v DDT, and a breakdown of that pesticide is DDE. DDT was banned decades ago but is still
used in other countries. It also lingers in soil, water, and people. Men exposed to it in their
teens long ago have defective sperm later in life according to a study and this contributes
to male infertility. DDT was banned in the U.S. in 1973, and an international convention
in Stockholm banned their use and production in 2001, with 170 countries signing on. But
a 2012 report found that “global use of DDT has not changed substantially” since the
Stockholm Convention went into effect (Environmental Health Perspectives, “Global
trends in the use of insecticides to control vector-borne diseases” Henk van den Berg et
al, April 2012).
v PCBs (polychlorinated biphenyls). These were banned in the 1970s but are still in the
environment and people are still contaminated with them. They are especially dangerous
to fetus’ health and development. Researchers from the University of Nottingham took
sperm samples from 11 men and 9 dogs from the same region in the U.K. They exposed
the sperm to DEHP and a PCB153 which are found in the environment. Sperm motility
was decreased, and DNA fragmentation increased. The researchers think dogs may be
‘the canary in the coal mine’ for declines in male fertility and that chemicals used at home
and in work environments are the likely culprit.
v Dioxins, which are a byproduct of paper bleaching and herbicide production. They can
stay in the body for years and build up over time. They may cause cancer, diabetes,
learning disabilities and delays, and impact reproductive processes including permanently
decreasing sperm quality and count. The number one source for their getting into our
bodies is through food. And estimates are that 90% of the dioxins people consume come
from beef, dairy, milk, chicken, pork, fish, and eggs. Fish is worst, eggs are #2, and cheese
is runner up for high levels. They can also be found in feminine hygiene products. The
reason why girls are hitting puberty sooner is from getting more protein from animal
sources than plants. And a Korean study (British Journal of Nutrition, “Dietary patterns
are associated with sexual maturation in Korean children” Shan Ji Li et all, August 2005)
found that dioxins and PCBs in meat and especially fish may be the real cause.
This is a graph from a recent study. The
red horizontal line is where the EPA says
there’s a significantly increased risk of
cancer. What it shows: every age group
is at a PCB level roughly 10 times higher
than what is considered safe. And DDT –
it is right around the danger level for
every age.
https://nutritionfacts.org/video/dioxins-in-the-food-supply/
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One of the more striking research findings (Diabetes Care, “A strong dose-response relation
between serum concentrations of persistent organic pollutants and diabetes” Duk-Hee Lee, et al,
July 2006, looking at over 2,000 adults in the national NHANES study 1999-2002) is that there is
a higher rate of diabetes among those heavily exposed to toxic pollutants including dioxins, PCBs,
and DDE. Those who had the highest level of such chemicals in their blood were 38 times more
likely to be diabetic. What was shocking is that “there was no association between obesity and
diabetes among subjects with non-detectable limits of [pollutants].” i.e. It is not being
overweight, but perhaps only the toxic chemicals above a certain dangerous level in the extra fat
we carry that are causing us to become diabetic. Given that such chemicals are getting into us
often through food we eat, especially those of animal origin and in particular seafood, it is
possible that the relationship could be pointing to still other contaminants in animal products.
v PFAS (known sometimes as ‘forever chemicals’ because they last so long). They are used
in non-stick pans (e.g. Teflon), firefighting foams such as those used at airports, and in
textile coatings. These chemicals can also be found in cleaning products, polishes, waxes,
paint, stain resistant carpeting, waterproof clothing (e.g. Gore-tex), and beauty products
that start with fluoro- or perfluoro- such as shaving cream, powders, and lotions. It can
be found in some parchment papers used in cooking. (‘If you care,’ ‘Gifbera,’ and ‘Katbite’
parchment papers were found not to have it at least at detectable levels. They use silicone
rather PFAS to make the paper non-stick. It was found in Reynold’s, and Costco’s brand
(Kirkland). https://www.mamavation.com/food/safest-non-toxic-parchment-paper-withoutpfas-forever-chemicals.html. It mimics androgen and so a man’s body thinks it is getting
sufficient testosterone and hence levels of that actual hormone go down, which has
various consequences including for reproductive purposes. It also has adverse effects on
the immune system which has implications relative to responding to vaccines by making
antibodies, or just fighting off various bugs and the like. Other health effects of PFAS
include increased cholesterol levels, changes in liver enzymes, increased risk for high
blood pressure, increased risk for preeclampsia, increased risk of some cancers including
kidney, pancreatic, lymphoma, bladder, prostate, leukemia, and testicular, and a small
decrease in infant birth weight. There was also a decade long study (Diabetes Care,
Associations of Perfluoroalkyl and polyfluoroalkyl substances with incident diabetes and
microvascular disease” Andres Cardena et al, Sept. 2019) on nearly 1,000 people looking
at PFOA in the blood of people. A doubling of that amount was associated with a 14%
increase in the risk of diabetes. However, a healthier lifestyle (e.g. weight control, diet
modification, and proper exercise) mitigated such an increase in risk of becoming
diabetic. Thyroid hormone concentrations along with sex hormones can also be impacted
by the chemicals. It is in soil and water supplies, and research done between 2006-2018
found it in rainwater gathered from all 30 sites tested (Environmental Science &
Technology, “Perfluoroalkyl acids in Great Lakes precipitation and surface water (20062018) indicate response to phase-outs, regulatory action, and variability in fate and
transport processes” Sarah Gewurtz et al, 6/24/19). An interactive map showing PFAS
contamination can be found at https://www.ewg.org/interactive-maps/pfas_contamination/map/.
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There is no known way to remove PFAS from the human body as of 2022. What to do?
Avoid it as much as you can, especially if you are pregnant.
o

One study looked at over 300 mostly conventional makeup products and it was
found to be in them overwhelmingly. ‘Stays longer’ and ‘waterproof’ varieties are
likely to contain PFAS.

o

‘Stain proof’ items are also likely to have it.

o

If you live by an airport or a military base the water may well be contaminated
(from firefighting chemicals), and so use of a water filtration system is advised.
Duke University did one study on a number of water filtration systems as to their
ability to remove PFAS chemicals. (Environmental Science & Technology Letter,
‘supporting information for:’ “Assessing the effectiveness of point-of-use
residential drinking water filters for Perflouroalkyl substances (PFAS)” Nicholas
Herkert et al, Nicholas School of the Environment, 2020.)

o

One study on sports bras found PFAS in 65% of them especially in the breathable
mesh adjacent to the breast and nipples. https://www.mamavation.com/productinvestigations/sports-bras-pfas-forever-chemicals-purchasing-guide.html.

o

Active wear and yoga pants also have been found to contain PFAS in 25% of items
tested
https://www.mamavation.com/product-investigations/non-toxic-activewearguide-pfas-workout-leggings-yoga-pants.html

v

Triclosan, which is in anti-microbial and personal care products like liquid body wash,
foaming soaps, underarm deodorants, mouthwash, laundry detergents and fabric
softeners, some toothpaste, and even in baby toys. It can enter the body through oral
mucosa from teeth brushing and skin through hand soaps etc., and affect hormones.
Colleen Rogers, a lead microbiologist at the FDA has said “there currently is no evidence
that antibacterial soaps are more effective than plain soap and water”
(https://www.fda.gov/consumers/consumer-updates/antibacterial-soap-you-can-skip-it-use-

plain-soap-and-water?source=govdelivery). It interferes with estrogen, androgen, and

thyroid hormones, increases the risk of breast cancer due to its estrogenic nature and
may stimulate growth of estrogen dependent breast cancer. It may also interfere with
sperm production and affect sperm and testicular health. And it can contribute to
antibiotic resistance which is becoming a bigger problem over time - and potentially a
deadly one. It can also penetrate the skin and so microbes inside your body come into
contact with the chemical. It can therefore alter both gut microbiota and endocrine
function and impact body weight according to some researchers at Stanford U. (PLoS 1,
“Urinary triclosan is associated with elevated body mass index in NHANES”, J. Lankester
et al, 2013).
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v PBDE (polybrominated diphenyl
ethers) that are in flame retardants such
as for carpets or foam in furniture and
they are known to ‘off gas’ into the air,
attach to dust, and then are breathed in
by people. The amount of this chemical
found in human breast milk has doubled
every five years since 1972. American
women have more than those from any
other nation in the world. They build up
over time in the human body and can
impact the thyroid, cause cancer,
reproductive problems, and lower IQ.
Getting a good air filter to remove such
contaminated dust is one means to
reduce inhaling the stuff.

Both graphs above and below come from: https://nutritionfacts.org/video/flame-retardant-chemical-contamination-2/

Where is the PBDE coming from?
Fire retardants in food! Dairy,
beef, bacon, fish and especially
chicken. Vegans have lower
levels, and the longer one stays
vegan the lower PBDE levels can
fall. It can take 20 years to get to
something like an 85% reduction,
but eventually one’s body can
cleanse itself of this chemical.

v other pesticides such as Roundup (glyphosate), 2,4-D, Atrazine, Chlorpyrifos, Parathion,
Malathion, and other organophosphate pesticides. Organophosphates interfere with how
testosterone communicates with cells, lowers that hormone, and alters thyroid hormone
levels too. Atrazine is heavily used on corn, sugar cane, winter wheat, sorghum, and lawn
turf. A biologist at UC Berkeley, Tyrone Hayes, has hypothesized that atrazine turns on an
enzyme, aromatase, that causes testosterone to be converted into estrogen, which
obviously impacts sperm production. Research on frogs with atrazine found that the
chemical led to “gonadal abnormalities such as retarded development and
hermaphroditism” in 10-92% of a particular frog species. Atrazine has been banned in
the European Union but is the second most widely used herbicide in the U.S. The National
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Defense Research Council found “pervasive” contamination of water across the Midwest
and South. It was in 80% of drinking water samples taken from 153 public water systems.
Of 20 watersheds sampled in 2007-2008 16 had average concentrations of atrazine at
levels higher than shown to harm plants and wildlife. The best way to avoid this chemical
is to buy organic produce and to use a drinking water filter.
v mercury (such as from eating fish that contain it). It is ranked third by the US
government’s Agency for Toxic Substances and Disease Registry (behind lead and
arsenic). It may disrupt the pituitary, thyroid, adrenal glands, and pancreas. Hormones
most affected by it are thought to be insulin, estrogen, testosterone, and adrenaline.
Toxic levels of the metal in the pituitary can lead to low function of the gland and appears
to be a major factor in teens and others committing suicide. It binds in particular to a
hormone regulating the menstrual cycle and ovulation.
v arsenic can kill you in various ways such as causing skin, bladder, and lung cancer. It can
also impact the hormonal system that regulates how we process sugar and carbs. This can
impact weight gain or loss, suppression of the immune system, insulin resistance (which
can then lead to diabetes), osteoporosis, growth retardation, and high blood pressure.
One way to avoid arsenic exposure is through a water filter that lowers it.
v lead and cadmium which can be found in food, as well as women’s make-up, and kids’
toys. Lead harms almost every organ in the body. As to hormones, it lowers sex hormone
levels and can disrupt the major stress system (called the HPA axis).
v parabens which can be found in personal care products like
o lotions
o sunscreens
o face and skin cleansers
o toothpaste
o moisturizers
o concealers
o blush
o mascara
o shampoo and conditioners
o shaving gels and cream
o some deodorants
o makeup
Parabens can also be found in some baked goods, beverages, syrups, jellies, jams, and preserves.
They can affect fertility and might make it into the bloodstream and affect a fetus and birth
outcomes such as premature birth and low birth weight. They can mimic estrogen and bind to
those receptors on cells, and in some case increase breast cell division and growth of tumors and
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hence increase breast cancer risk. Adding estrogen-like loads to the body can disrupt body fat
and sugar metabolism making people more susceptible to diabetes. EWG also says they can cause
changes in the menstrual cycle, decrease sperm production and lower testosterone levels (at
least in animal studies), cause skin irritation and rashes. Females, adults under age 60, and nonHispanic Blacks were found to have the highest levels in their urine based on a CDC study in 2006.
Wearing less makeup helps avoid this chemical. A study found that adolescent girls who wore
makeup daily had significantly higher levels of propylparaben in their urine compared to those
who rarely wore makeup (Journal of Exposure Science & Environmental Epidemiology, “Personal
care product use as a predictor of urinary concentrations of certain phthalates, parabens, and
phenols in the HERMOSA study” Kimberly Berger et al, Jan 2019).
Parabens are commonly used as a preservative such as to prevent bacteria, mold, and fungus
from growing. It is legal to use them in many products that directly come into contact with our
skin. (You can find various prefixes before -paraben in such products such as methyl-, propyl-,
butyl-, ethyl-, isobutyl-, and isopropyl-. The FDA says they are not harmful. Isopropyl- and
isobutylparaben have been banned by the EU and ten southeast Asian countries. Propyl- and
butylparaben have greater estrogenic activity and hormone-related issues.
v Perchlorate which is a by-product of aerospace, weapon and drug companies and can be
found in drinking water and fireworks. It robs your thyroid of iodine, and also impact your
brain and how well your organs function. It can be found in some boxes of mac ‘n’ cheese,
salami, bologna, and plain bagels. Raw produce like broccoli, milk, collard greens or
cauliflower may test high in it as well. It is said to be hard to avoid but one way to reduce
its effects is to make sure you have enough iodine in your diet.
v chlorine can rob cells of iodine, and also interfere with the production of testosterone.
One study found that boys who spent a lot of time in pools prior to puberty were three
times as likely to be in the bottom 10% for testosterone levels. Chlorine can obviously be
found in many city water supplies, laundry detergents, dyes, insecticides, paint, hot tubs,
and paper products.
v fluoride. It is probably best known as something added to many city water supplies, and
to toothpastes and mouthwashes. Twenty-five percent of pharmaceutical drugs are
fluorinated. Fluoride displaces iodine which can lead to thyroid dysfunction and
autoimmune diseases likes Hashimoto’s, thyroiditis, and Grave’s disease. It can also lower
IQ, and can decrease bone health.
v glycol ethers are commonly found in cleaning products and paint. Common products that
include chemicals contain it, such as propylene glycol, ethylene glycol, tripropylene glycol,
dipropylene glycol, triethylene glycol, oven cleaners, glass cleaners, floor cleaners,
varnishes and lacquers, perfumes, inks and dyes, and cosmetic products. Its effects
include reduced fertility, decreased sperm count and quality, testicular atrophy,
miscarriage, and harm to developing fetuses. They can also cause extreme liver damage,
kidney damages, or pulmonary edema. They may also cause autoimmune disease,
anemia, and decreased bone marrow production. Kids exposed to them from paint in
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their bedrooms had substantially more asthma and allergies. You can avoid them by
reading labels and looking for ingredients like 2-butoxyethanlol (EGBE) and
methoxydiglycol (DEGME).
What to do about all this toxic stuff that is probably in your life? Make attempts to avoid it as
best you can such as
v not using plastic containers and wrap, and storing food in glass containers
v avoid plastic kids’ toys and use ones made of natural substances such as wood
v read labels on cosmetics to help avoid phthalates
v avoid ‘fragrance’ in your products
v eat fresh, raw whole foods and avoid or at least quickly remove plastic food packaging
that may contain phthalates
v handle cash register receipts, made with BPA, as little as possible
v use natural cleaning products or make your own
v avoid fabric softeners and dryer sheets
v filter your tap water if you are concerned about its purity with such chemicals
v do not drink from the garden hose which may contain phthalates
v avoid fast food and greasy carryout food which often come in PFAS treated wrappers
v be wary of all fabrics labeled stain- or water repellant, or carry Gore-Tex, Scotchgard,
Polartec, Stainmaster, or Teflon tags
v avoid microwave popcorn bags in that they are often coated with PFAS chemicals on the
inside
v avoid nonstick pans and pots, and opt for stainless steel or cast iron
v avoid personal care products that have PTFE or fluoro- ingredients (e.g. Oral-B glide floss
is made with PTFE).
v skip optional stain-repellant treatments on new furniture and carpets which are often
made with PFAS chemicals.
In contrast, EWG has some online resources to help you make better choices, such as for
o

personal care products (https://www.ewg.org/skindeep/?inlist=Y)

o

cleaners (https://www.ewg.org/skindeep/?inlist=Y)

o food (https://www.ewg.org/foodscores/?inlist=Y) including EWG’s ‘Dirty Dozen’
additives to avoid (parabens are among them).

