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Introduction 

Everyday chemicals that interfere with hormones — called endocrine-disrupting chemicals, or EDCs — 

are now consistently linked to poorer fertility in both women and men. A 2025 systematic review of a 

decade of human studies found consistent associations between EDC exposure and impaired semen 

quality, lower ovarian reserve, infertility, PCOS and altered hormone levels. 

The good news: many of the biggest exposures come from food, packaging, water, cosmetics and 

household products — things you can change. This e-book explains what these chemicals are, where 

they hide, what the evidence actually shows, and a realistic plan for lowering your load. 

A naturopathic approach. This e-book follows the core principles of naturopathy, applied with the best 

available science: 

• Identify and remove the cause - reduce exposures at their source before anything else. 

• Support the healing power of nature - your liver, gut, kidneys, skin and lungs already clear 

toxins every day; good nutrition, movement, hydration, sleep and calm help them do it well. 

• First, do no harm - choose the gentlest effective steps and avoid harsh or unproven “detox” 

regimes. 

• Treat the whole person -  hormones respond to diet, stress, sleep, relationships and 

environment together. 

• Prevention - the months before conception are a powerful window to build health in both 

partners. 

• Doctor as teacher - understanding where toxins come from lets you make informed choices. 

How to use this e-book 

• Chapters 1–2 explain how hormones control fertility and how chemicals interfere with them. 

• Chapters 3–7 profile the main chemical families: where they come from and what they do. 

• Chapters 8–9 summarize effects on women and on men. 

• Chapter 10 is a step-by-step plan for reducing exposure. 

• Chapter 11 shows how nutrition, physical activity, hydration, sleep and stress management 

support your body’s natural elimination pathways. 

• Chapter 12 covers testing and working with your naturopathic and medical practitioners. 

• The final section has quick-reference tables, a checklist, a glossary and sources. 

https://pmc.ncbi.nlm.nih.gov/articles/PMC12299029/
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A note on the evidence. Most human studies are observational: they show that higher exposure tends 

to go with worse outcomes, not that a chemical definitely caused a specific person’s infertility. Infertility 

usually has several causes at once. Use this information to reduce avoidable risks, not to blame yourself. 

Medical disclaimer. This e-book is general education, not medical advice. It works best alongside care 

from a licensed naturopathic doctor and your medical team. If you have been trying to conceive for 12 

months (6 months if you are 35 or older), have irregular cycles, or have known reproductive conditions, 

see a doctor or fertility specialist. 
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Chapter 1: How hormones control fertility 

Fertility in both sexes runs on one chain of command — the hypothalamic–pituitary–gonadal (HPG) axis 

— and small signals at any link can shift the whole system. That is why chemicals active at tiny doses can 

matter. 

The chain of command 

1. Hypothalamus (brain) releases GnRH in pulses. 

2. Pituitary gland responds by releasing two messengers: FSH (follicle-stimulating hormone) and 

LH (luteinizing hormone). 

3. Gonads — ovaries or testes — respond by maturing eggs or sperm and making sex hormones. 

4. Feedback: sex hormones travel back to the brain, which turns GnRH, FSH and LH up or down to 

keep levels balanced. 

In women 

• FSH grows a follicle each cycle; the follicle makes estrogen, which builds the uterine lining. 

• An LH surge triggers ovulation. The empty follicle (corpus luteum) then makes progesterone to 

support a possible pregnancy. 

• AMH (anti-Müllerian hormone) reflects the remaining egg supply, or ovarian reserve. 

In men 

• LH tells Leydig cells in the testes to make testosterone. 

• FSH and testosterone together drive sperm production in Sertoli cells. A full cycle of sperm 

production takes roughly 70–90 days — so changes you make today show up in semen about 

three months later. 

The supporting cast 

• Thyroid hormones set metabolic pace; both underactive and overactive thyroid disrupt cycles 

and sperm. 

• Insulin matters too: insulin resistance drives excess androgens in PCOS. 

• Cortisol (stress hormone) can suppress the HPG axis. 

Endocrine disruptors can act at every level of this chain — brain, pituitary, gonads, thyroid and 

metabolism — which is why their effects are so varied. 
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Chapter 2: What endocrine disruptors are and how they 

act 

An endocrine disruptor is any outside chemical that interferes with how your body makes, moves, uses 

or clears hormones. Researchers describe EDCs as acting by mimicking, blocking, or altering the 

synthesis, transport, metabolism or elimination of natural hormones. 

Five ways they interfere 

• Mimic — fit into a hormone receptor and switch it on. BPA, for example, weakly imitates 

estrogen. 

• Block — sit in a receptor without switching it on, so the real hormone can’t act. Many 

phthalates and some pesticides are anti-androgenic (they oppose testosterone). 

• Change production — interfere with the enzymes that build hormones, such as steroid 

production in Leydig cells or ovarian follicles. 

• Change transport and clearance — alter the proteins that carry hormones in blood, or how fast 

the liver breaks them down. 

• Damage cells directly — trigger oxidative stress and inflammation, which harm eggs, sperm and 

sperm DNA. 

Why “the dose makes the poison” doesn’t fully apply 

• Low doses can matter. Hormones work at parts-per-billion levels, so tiny amounts of a mimic 

can tip the balance. Some EDCs show non-linear effects, where a low dose acts differently from 

a high one. 

• Timing matters most. Exposure in the womb, in early childhood and at puberty can program the 

reproductive system for life. A boy’s exposure before birth may shape his sperm count decades 

later. 

• Mixtures add up. We are exposed to dozens of chemicals at once. Several weak anti-androgens 

together can have a combined effect, even if each alone is below a “safe” level. 

• Persistence varies. Some chemicals leave the body within hours to days (BPA, phthalates, 

parabens), so cutting exposure lowers levels fast. Others stay for years (PFAS, PCBs, DDT, lead in 

bone), so prevention is the main tool. 

How they get in 

• Eating and drinking — the largest route for most people: packaging, can linings, processed food, 

pesticide residues, contaminated water, fatty animal foods for persistent chemicals. 

• Skin — lotions, cosmetics, fragrance, sunscreen, receipts. 

https://pmc.ncbi.nlm.nih.gov/articles/PMC12299029/
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• Breathing — household dust, air fresheners, vehicle and industrial pollution, smoking. 

• Work — farming, manufacturing, salons, painting, firefighting and plastics work can bring much 

higher exposures. 
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Chapter 3: Plastics chemicals — bisphenols and 

phthalates 

Bisphenols and phthalates are the most common hormone disruptors in daily life, and also the easiest to 

cut: both leave the body within hours to days. In a 2011 study, families who ate only fresh, unpackaged 

food for three days saw urine BPA fall by 66% and DEHP metabolites by 53–56%. 

Bisphenol A (BPA) and its substitutes 

What it is. A building block of hard polycarbonate plastic and the epoxy linings of food and drink cans. 

Where you meet it 

• Canned food and drinks (can linings), especially acidic foods 

• Hard reusable plastic bottles and containers (recycling code 7, “PC”) 

• Thermal paper receipts 

• Some dental sealants and older water pipe coatings 

How it acts. BPA weakly mimics estrogen and can interfere with androgen and thyroid signaling. A 2025 

review called BPA and the phthalate DEHP among the most widespread EDCs affecting female fertility. 

“BPA-free” caveat. Many products swapped BPA for BPS or BPF, which act similarly in lab studies. Treat 

“BPA-free” as “bisphenol-different,” not “hormone-safe.” 

Regulation. The EU banned BPA and other hazardous bisphenols in food-contact materials under 

Regulation (EU) 2024/3190, effective 20 January 2025, with transition periods. This followed a 2023 

EFSA reassessment concluding that typical BPA exposure posed a health risk. In the US, BPA remains 

permitted in most food packaging. 

Phthalates 

What they are. “Plasticizers” that make plastic soft and flexible, and solvents that help scents last. 

Where you meet them 

• Soft PVC/vinyl (recycling code 3): shower curtains, flooring, tubing, some food wrap 

• Processed and fast food — they leach from plastic tubing and gloves in food production 

• “Fragrance” or “parfum” in cosmetics, lotions, cleaners and air fresheners (phthalates are rarely 

listed by name) 

• Nail polish and some hair products 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3222978/
https://pubmed.ncbi.nlm.nih.gov/40977262/
https://trade.ec.europa.eu/access-to-markets/en/content/eu-prohibition-use-and-trade-bisphenol-20-january-2025
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• Household dust 

How they act. Several phthalates are anti-androgenic: they lower testosterone production. A systematic 

review for the US EPA found robust evidence linking DEHP and DBP to male reproductive outcomes such 

as semen quality, testosterone and anogenital distance, and moderate evidence for DINP and BBP. In 

women, phthalates have been linked to endometriosis, fewer mature eggs and poorer IVF outcomes. 

Key names to know: DEHP, DBP (DnBP), DiBP, BBP, DINP, DEP. 

What to do 

• Choose fresh or frozen food over canned; choose glass, stainless steel or cardboard cartons. 

• Never heat food in plastic - no microwaving in plastic containers, no hot liquids into plastic. 

• Cook at home more; fast food and takeout raise phthalate levels. 

• Decline paper receipts, or handle them briefly and wash hands (especially before eating). 

• Pick fragrance-free personal care and cleaning products. 

• Avoid vinyl (PVC, code 3) where you can; swap plastic shower curtains for fabric. 

https://pmc.ncbi.nlm.nih.gov/articles/PMC10825890
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Chapter 4: “Forever chemicals” — PFAS 

PFAS stay in the body for years, so the strategy is to stop new intake, especially water and food 

packaging. In a 2023 Singapore study of women trying to conceive, those with higher blood PFAS had 

roughly a 30–40% lower chance of pregnancy or live birth within a year. 

What they are. Per- and polyfluoroalkyl substances: thousands of man-made chemicals that repel 

water, grease and stains. Their carbon–fluorine bond almost never breaks down, so they build up in the 

environment and in people. PFOA and PFOS have half-lives in the human body of several years. 

Where you meet them 

• Contaminated drinking water — near airports, military bases, factories and sites using 

firefighting foam 

• Grease-resistant food packaging: microwave popcorn bags, fast-food wrappers, pizza boxes, 

some takeout containers 

• Older or scratched non-stick cookware 

• Stain- and water-resistant carpets, upholstery, outdoor clothing 

• Some cosmetics (look for “PTFE” or “perfluoro-” ingredients), dental floss and ski wax 

• Fish from contaminated waters 

Effects on women 

• Fertility: in the Singapore preconception study of 382 women, each step up in exposure to 

individual PFAS cut fecundability by 5–10%. PFDA, PFOS, PFOA and PFHpA contributed most. 

• PCOS and endometriosis: women with PCOS tend to have higher PFAS levels, and PFAS have 

been linked to endometriosis and delayed puberty. 

• Pregnancy: PFAS cross the placenta and have been linked to lower birth weight and pregnancy-

related high blood pressure. 

Effects on men 

• A study of 105 young Danish men found that those with high combined PFOS and PFOA had a 

median of 6.2 million normal sperm vs 15.5 million among men with low levels. 

• Lab studies suggest PFAS can interfere with testosterone production and damage the testes’ 

blood barrier. 

Regulation (as of late 2026). In the US, EPA’s 2024 rule set enforceable drinking-water limits of 4 parts 

per trillion for PFOA and PFOS. Those limits are being kept, but on 18 May 2026 EPA proposed rescinding 

limits for four other PFAS and extending compliance deadlines. Several US states keep their own stricter 

rules, and the EU is moving to restrict PFAS more broadly. 

https://pmc.ncbi.nlm.nih.gov/articles/PMC10234267
https://pmc.ncbi.nlm.nih.gov/articles/PMC10234267
https://pmc.ncbi.nlm.nih.gov/articles/PMC2702407
https://eelp.law.harvard.edu/pfas-in-drinking-water/
https://eelp.law.harvard.edu/pfas-in-drinking-water/
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What to do 

• Check your water utility’s annual Consumer Confidence Report, or test a private well. 

• If PFAS are present, use a filter certified to NSF/ANSI 53 or 58 for PFOA/PFOS. Reverse osmosis 

and good activated-carbon filters both reduce PFAS. 

• Replace scratched non-stick pans with stainless steel, cast iron, carbon steel or ceramic-coated 

cookware. 

• Pop popcorn on the stove; eat less fast food and greasy takeout in coated wrappers. 

• Skip stain-guard treatments on new furniture and carpets. 

• Dust with a damp cloth and vacuum with a HEPA filter — PFAS collect in household dust. 
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Chapter 5: Pesticides and herbicides 

The goal is not to eat less produce but to eat less pesticide. In Harvard’s EARTH study, men eating 1.5+ 

daily servings of high-residue produce had a 49% lower total sperm count and 32% fewer normally 

shaped sperm than men eating under half a serving — while total fruit and vegetable intake on its own 

was unrelated to semen quality. 

Main groups of concern 

Chemical group Examples Where exposure comes from Hormone concern 

Organochlorines 

(legacy) 
DDT/DDE, dieldrin, 

PCBs (industrial 

cousins) 

Banned in most countries 

decades ago but persist in fatty 

fish, meat, dairy, and in body fat 

Estrogenic or anti-androgenic; linked 

to lower semen quality at high 

exposure 

Organophosphates Chlorpyrifos, 

malathion 
Residues on conventional 

produce; farm and home pest 

control 

Linked to poorer sperm quality and 

altered hormones 

Triazine herbicides Atrazine Corn and sugarcane farming 

runoff; drinking water in farm 

regions 

Disrupts the brain–pituitary signals 

that trigger ovulation; banned in the 

EU since 2004 but widely used in the 

US 

Pyrethroids Permethrin, 

cypermethrin 
Household insect sprays, pet 

flea treatments, mosquito 

control 

Anti-androgenic activity in lab studies; 

linked to lower sperm quality 

Fungicides Vinclozolin, 

mancozeb 
Fruit, vegetables, vineyards Anti-androgenic; vinclozolin is a classic 

lab model of male reproductive 

disruption 

Glyphosate Roundup and others The most-used herbicide 

worldwide; grains, legumes 
Human hormone evidence is limited 

and debated; lab studies suggest 

effects on steroid production 

Who has higher risk 

• Farmworkers, pesticide applicators, groundskeepers and their families 

• People living next to heavily sprayed fields 

• Private-well users in agricultural areas 

• Pregnant women and young children (developing systems are most sensitive) 

What to do 

• Keep eating plenty of fruit and vegetables — the benefits are clear. 

https://pure.psu.edu/en/publications/fruit-and-vegetable-intake-and-their-pesticide-residues-in-relati/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5507375
https://pmc.ncbi.nlm.nih.gov/articles/PMC5507375
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• Buy organic for the highest-residue crops if budget allows. In the EARTH study, high-residue 

items included peppers, spinach, strawberries, apples and pears; low-residue items included 

peas, beans, onions and grapefruit. The Environmental Working Group’s yearly “Dirty Dozen” 

and “Clean Fifteen” lists help you prioritize.  Find these at EWG.org 

• Soak produce in a mixture of baking soda and lemon juice or vinegar; peel where sensible (such 

as with citrus). This lowers but doesn’t entirely remove residues. 

• Trim fat from meat and choose smaller, low-on-the-food-chain fish to reduce persistent 

organochlorines. 

• Avoid home and garden pesticide sprays and “bug bombs”; use traps, screens and baits instead. 

• Leave shoes at the door — pesticides track in on soles and build up in dust. 

• If you work with pesticides: wear gloves and protective gear, change clothes before going home, 

and wash work clothes separately. 

http://ewg.org/
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Chapter 6: Personal care and household chemicals 

What you put on your skin each day is a major and very changeable source of exposure. In the 

HERMOSA study, 100 teenage girls who switched to products free of phthalates, parabens, triclosan and 

oxybenzone for just three days cut methyl and propyl parabens by about 44–45%, triclosan by 36%, 

oxybenzone by 36% and the fragrance phthalate DEP by 27%. 

Women tend to carry more of these chemicals because they use more products: about 12 a day for 

adult women and 17 for teenage girls, according to one survey. 

Chemical 
What it does in 

products Where it hides Label words to watch 

Parabens Preservative Lotions, makeup, shampoo, some 

foods and drugs 
methylparaben, 

propylparaben, butylparaben 

Phthalates 

(esp. DEP) 
Makes scent last Perfume, body spray, scented lotion, 

air fresheners, candles 
“fragrance,” “parfum” — 

rarely listed by name 

Triclosan, 

triclocarban 
Antibacterial Older antibacterial soaps, some 

toothpastes, deodorants, 

“antimicrobial” textiles and cutting 

boards 

triclosan, triclocarban, 

“Microban” 

Oxybenzone (BP-3) 

and other UV filters 
Absorbs UV light Chemical sunscreens, moisturizers and 

lip balm with SPF 
oxybenzone, benzophenone-

3, octinoxate, homosalate 

Cyclic siloxanes Smooth, silky feel Hair products, deodorants, foundations cyclopentasiloxane (D5), 

cyclotetrasiloxane (D4) 

Flame retardants Slow burning Older foam furniture, carpet padding, 

electronics, car seats 
PBDEs, organophosphate 

flame retardants (rarely 

labeled) 

Alkylphenols Detergent/surfactant Some industrial cleaners, paints, 

pesticides 
nonylphenol, octylphenol, 

“nonoxynol” 

How they act 

• Parabens weakly mimic estrogen; longer-chain ones (propyl-, butyl-) are more potent. 

• Triclosan can disrupt thyroid hormone and has been linked to lower ovarian reserve in some 

studies. The US FDA removed it from over-the-counter antibacterial hand soaps in 2016. 

• Oxybenzone shows estrogen- and androgen-disrupting activity in lab studies. 

• Flame retardants (PBDEs) interfere with thyroid hormone and have been linked to longer time 

to pregnancy. 

https://escholarship.org/uc/item/64p8s32t
https://pmc.ncbi.nlm.nih.gov/articles/PMC5047791/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5047791/
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What to do 

• Cut the number of products you use daily — fewer products means fewer exposures. 

• Choose “fragrance-free” (not “unscented,” which can contain masking fragrance). 

• Skip antibacterial soaps; plain soap and water work just as well. 

• Use mineral sunscreens (zinc oxide or titanium dioxide) when sun protection is needed. 

• Replace plug-in air fresheners, scented candles and fabric softener sheets with essential oils, 

ventilation, unscented options or nothing. 

• Use simple cleaners: plain soap, vinegar, baking soda, or certified “Safer Choice” products.    

• When replacing a sofa or mattress, look for no added flame retardants (in California, the TB117-

2013 label discloses this). 

• Apps and databases such as EWG.org’s Skin Deep or Think Dirty can help you assess the toxic 

impact of different products, but they are guides, not definitive safety ratings. 
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Chapter 7: Heavy metals, air pollution and lifestyle 

toxins 

Metals, polluted air, tobacco and alcohol harm fertility mainly through oxidative stress and hormone 

disruption — and smoking alone delivers several of them at once. A 2025 review concluded that metals 

such as arsenic, cadmium, chromium, mercury and lead reduce sperm quality in men and interfere with 

egg maturation and ovarian function in women, even at low levels. 

Heavy metals 

Metal Main sources Reproductive concerns 

Lead Old paint (pre-1978 homes), old pipes, some 

imported ceramics, spices and cosmetics, firing 

ranges, renovation dust 

Lower sperm count and quality; stored in bone and 

released during pregnancy; miscarriage and fetal 

harm 

Cadmium Cigarette smoke (the biggest source), some rice, 

leafy greens and shellfish grown in polluted soil, 

batteries, pigments 

Damages the testes’ blood barrier; acts as a 

“metalloestrogen”; linked to poorer sperm and egg 

quality 

Mercury Large predatory fish (swordfish, shark, king 

mackerel, bigeye tuna), old dental amalgam, some 

skin-lightening creams 

Linked to infertility and poorer semen quality; 

harmful to the developing fetal brain 

Arsenic Well water in some regions, rice and rice products Oxidative stress, lower sperm motility; pregnancy 

complications 

Air pollution 

Fine particles (PM2.5) from traffic, industry and wildfire smoke are linked to lower ovarian reserve and 

poorer sperm. In a Boston fertility clinic study, every 2 µg/m³ increase in PM2.5 was associated with a 

7.2% lower antral follicle count — a sign air pollution may speed up reproductive aging. Even in young 

egg donors, higher PM2.5 was linked to 6–8% fewer mature eggs. 

Tobacco, vaping, alcohol and cannabis 

• Smoking exposes you to cadmium, lead, polycyclic aromatic hydrocarbons and many other 

toxins. It speeds egg loss, can bring menopause earlier, and lowers sperm count, motility and 

DNA quality. Secondhand smoke matters too. 

• Vaping is less studied, but e-liquids and aerosols contain nicotine, metals and flavoring 

chemicals; nicotine itself affects hormones. 

• Alcohol at heavy levels lowers testosterone and disrupts ovulation. Experts advise no alcohol 

once you may be pregnant. 

https://nutrition-evidence.com/article/538213/heavy-metals-and-human-reproductive-toxicity-mechanisms-pregnancy-outcomes-and-mitigation-strategies
https://nutrition-evidence.com/article/538213/heavy-metals-and-human-reproductive-toxicity-mechanisms-pregnancy-outcomes-and-mitigation-strategies
https://pmc.ncbi.nlm.nih.gov/articles/PMC6550330
https://www.pubmed.ncbi.nlm.nih.gov/38103346/
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• Cannabis has been linked to lower sperm counts and disrupted ovulation in some studies. 

Heat and the body (for men) 

Heat isn’t a chemical, but it compounds toxin effects on sperm: hot tubs, saunas, laptops on the lap and 

tight underwear can all temporarily lower sperm quality. 

What to do 

• Stop smoking — the single biggest reduction in toxic metal exposure for smokers. Ask your 

doctor about support; both partners benefit. 

• Test your home for lead if built before 1978, and use lead-safe methods for renovations. Check 

imported pottery, spices and cosmetics. 

• Choose low-mercury fish (salmon, sardines, trout, anchovies, shrimp, cod) 2–3 times a week; 

avoid shark, swordfish, king mackerel, tilefish, marlin and bigeye tuna. 

• Cook rice in plenty of water (like pasta) and drain it to lower arsenic; vary your grains.  Always 

wash rice well before cooking! 

• Test private well water for arsenic, lead and nitrates. 

• On bad air days, limit outdoor exercise near traffic; use a HEPA air purifier at home, especially 

during wildfire smoke. 

• Keep alcohol low (or none while trying to conceive) and avoid cannabis. 
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Chapter 8: Effects on women’s fertility 

In women, endocrine disruptors are most consistently linked to a smaller egg supply, hormone 

conditions such as PCOS and endometriosis, and lower success with IVF. Because a woman is born with 

all the eggs she will ever have, damage to the ovarian reserve can’t be replaced — which makes 

prevention especially valuable. 

Outcome Chemicals most often linked What studies show 

Lower ovarian reserve (AMH, 

antral follicle count) 
Phthalates, BPA, PFAS, air 

pollution (PM2.5), smoking 
Fewer follicles; earlier reproductive aging; cigarette 

smoking can bring menopause forward by 1–4 years 

Ovulation and cycle problems BPA, PFAS, atrazine, heavy 

metals 
Irregular or longer cycles; disrupted LH surge 

PCOS BPA, PFAS Women with PCOS often have higher blood levels; BPA 

may raise androgens and worsen insulin resistance 

Endometriosis Phthalates, PFAS, dioxins, 

PCBs 
Associations with higher risk; estrogen-like chemicals 

may feed lesions 

Egg quality and IVF results BPA, phthalates, PFAS, PM2.5 Chemicals found in follicular fluid; fewer mature eggs, 

lower fertilization and implantation rates 

Time to pregnancy PFAS, phthalates, flame 

retardants 
Longer time to conceive; in one PFAS study, 30–40% 

lower odds of pregnancy within a year 

Pregnancy outcomes Lead, mercury, PFAS, 

phthalates, air pollution 
Miscarriage, preterm birth, low birth weight, 

pregnancy high blood pressure 

Early menopause Smoking, PFAS, phthalates, 

some pesticides 
Earlier loss of ovarian function 

Key points 

• The womb is a critical window. A mother’s exposures during pregnancy can affect her 

daughter’s future egg supply — and her son’s future sperm count (see Chapter 9). 

• The chemicals reach the egg. BPA, phthalates and PFAS have all been measured in the follicular 

fluid that surrounds developing eggs. 

• Effects may add to other factors. Age, weight, insulin resistance and stress all affect fertility. 

Obesity can increase the body’s store of fat-soluble chemicals, and EDCs may themselves 

promote weight gain (“obesogens”). 

• Many links come from fertility-clinic patients. These women are more likely to have existing 

problems, so results may not apply equally to everyone — but they are most relevant to people 

trying to conceive. 
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Signs worth discussing with a doctor 

• Cycles shorter than 21 or longer than 35 days, or very irregular 

• No periods for 3+ months (when not pregnant) 

• Signs of high androgens: acne, excess facial or body hair, scalp hair thinning 

• Very painful periods or pain with sex (possible endometriosis) 

• Not pregnant after 12 months of trying (6 months if 35+) 

• Two or more miscarriages 
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Chapter 9: Effects on men’s fertility 

Sperm counts have fallen by about half in under 50 years, and anti-androgenic chemicals are a leading 

suspect. A 2022 meta-analysis of 57,000+ men across 53 countries found average sperm concentration 

dropped from about 101 million/mL to 49 million/mL between 1973 and 2018, with the decline 

speeding up from 1.2% a year to 2.6% a year after 2000. 

That study didn’t test causes, and some experts argue older counting methods inflate the early 

numbers. The average today is still within the WHO normal range (above 15 million/mL). But the decline 

tracks other worrying trends — rising testicular cancer, falling testosterone and more genital birth 

defects — that point to hormone disruption, especially before birth. 

Outcome Chemicals most often linked What studies show 

Lower sperm count 

and concentration 
Phthalates (DEHP, DBP), PFAS, pesticides, 

PCBs, lead, cadmium, air pollution, 

smoking 

Consistent associations across many studies; high 

pesticide-residue produce linked to 49% lower 

total count in one cohort 

Poor motility and 

shape 
Phthalates, PFAS, organophosphates, 

pyrethroids, heavy metals 
Fewer normally formed and fast-swimming sperm 

Sperm DNA damage Phthalates, BPA, PAHs from smoke and 

pollution, metals 
Higher DNA fragmentation, linked to lower 

fertilization rates and miscarriage 

Lower testosterone Phthalates, PFAS, BPA, cadmium, some 

pesticides 
Phthalates block testosterone production in Leydig 

cells 

Birth defects in sons Mother’s phthalate exposure in 

pregnancy 
Shorter anogenital distance, undescended testes, 

hypospadias — together called testicular 

dysgenesis syndrome 

Key points 

• Two windows matter. A man’s fertility depends both on his mother’s exposures while he was in 

the womb and on his own exposures now. 

• The 3-month rule. Sperm take about 70–90 days to develop. Changes you make today — 

quitting smoking, cutting phthalates, avoiding heat — show up in a semen test about three 

months later. That makes men’s fertility unusually responsive to lifestyle change. 

• Men’s exposures affect pregnancy too. Sperm DNA damage can affect embryo quality and 

miscarriage risk, so preconception care is for both partners. 

• Occupation matters. Farmers, pesticide applicators, painters, welders, firefighters and plastics 

or battery workers can have much higher exposures. 

Signs worth discussing with a doctor 

https://gigazine.net/gsc_news/en/20221116-sperm-count-declining-accelerating-worldwide
https://www.downtoearth.org.in/news/health/reproductive-crisis-sperm-counts-dropping-rapidly-worldwide-86247
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• Not conceiving after 12 months (6 if your partner is 35+) — a semen analysis is simple and 

should happen early, alongside testing for her 

• Low libido, erectile problems, fatigue or loss of muscle (possible low testosterone) 

• Testicular pain, swelling or a lump 

• History of undescended testes, chemotherapy or known high chemical exposure at work 
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Chapter 10: Your practical action plan 

Start with the few changes that cut the most exposure for the least effort, ideally at least three months 

before trying to conceive — both partners together. Perfection isn’t the goal; steady reduction is. 

Phase 1: The big five (this week) 

1. Stop smoking and avoid secondhand smoke. The largest single toxic load for smokers. 

2. Stop heating food in plastic. Microwave and store hot food in glass or ceramic. 

3. Swap canned food for fresh, frozen, dried or glass-jarred. Cuts BPA quickly. 

4. Go fragrance-free. Lotion, laundry detergent, air fresheners, candles — the main hidden 

phthalate source. 

5. Check your water. Read your utility report or test your well; filter if PFAS, lead or arsenic show 

up. 

Phase 2: Kitchen and food (this month) 

• Cook from fresh ingredients more often; cut fast food and takeout. 

• Buy organic for high-residue produce when you can; wash all produce well. 

• Replace scratched non-stick pans with stainless steel, cast iron or ceramic. 

• Store leftovers in glass or stainless steel; use beeswax wraps or parchment instead of cling film 

on hot or fatty foods. 

• Choose low-mercury fish; trim fat from meat; eat a varied diet. 

• Avoid microwave popcorn bags and greasy paper wrappers. 

Phase 3: Bathroom and personal care (next 1–3 months) 

• Replace products as they run out — no need to throw everything away at once. 

• Choose paraben-free, triclosan-free and fragrance-free options. 

• Switch to mineral sunscreen. 

• Simplify: fewer products, fewer exposures. 

• For nail polish and hair dyes, use less often and in well-ventilated spaces. 

Phase 4: Home environment (ongoing) 

• Shoes off at the door. 
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• Wet-dust and HEPA-vacuum weekly — dust carries flame retardants, phthalates, PFAS and 

pesticides. 

• Open windows daily for fresh air (unless outdoor air quality is poor); use a HEPA air purifier 

during smoke events. 

• Avoid pesticide sprays indoors and on lawns. 

• Choose furniture, mattresses and carpets without stain-guard or added flame retardants when 

replacing them. 

• If your home was built before 1978, test for lead before renovating. 

Phase 5: Work 

• Know what chemicals you handle; ask for safety data sheets. 

• Use the gloves, masks and ventilation provided. 

• Change out of work clothes and shoes before going home; wash them separately. 

• If you’re planning a pregnancy, talk to your employer or occupational health about reducing 

exposure. 

Next: support your body’s own elimination pathways (Chapter 11) 
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Chapter 11: Lowering your toxic burden naturally 

Your body already runs a sophisticated elimination system every day; nutrition, movement, hydration, 

sleep and calm keep it working well. Cutting exposure (Chapter 10) always comes first — these five 

pillars then help your body clear what still gets in. Some of the evidence comes from clinical trials, some 

is early or from animal studies; each section says which. 

Your elimination pathways 

Organ What it does Chemicals it handles How to support it 

Liver Phase I enzymes (CYP450) alter chemicals; phase II 

attaches a molecule (glucuronide, sulfate, 

glutathione, methyl group) to make them water-

soluble. Also breaks down used estrogen 

BPA, phthalates, 

parabens, pesticides, 

hormones 

Cruciferous vegetables, 

adequate protein, B 

vitamins, little or no alcohol 

Gut Bile carries processed chemicals and spent estrogens 

into the intestine for removal in stool. Some gut 

bacteria can undo this work and let them be 

reabsorbed 

Estrogens, PCBs, 

dioxins, some metals 
Fiber, fermented foods, 

plants for a diverse 

microbiome, daily bowel 

movements 

Kidneys Filter water-soluble metabolites into urine Most BPA, phthalate, 

paraben and pesticide 

metabolites 

Good hydration 

Skin Releases some compounds in sweat Some metals, BPA, 

phthalates (not PFAS) 
Regular sweat-inducing 

exercise 

Lungs Exhale volatile compounds Solvents and other 

volatile chemicals 
Clean indoor air, aerobic 

activity 

1. Nutrition: feed your detox pathways 

Eat cruciferous vegetables daily. Broccoli, broccoli sprouts, kale, cabbage, Brussels sprouts, cauliflower, 

arugula and watercress contain glucoraphanin, which becomes sulforaphane — a strong activator of 

phase II enzymes and glutathione. In a 12-week trial of 291 people in a polluted region of China, a daily 

broccoli-sprout drink increased urinary excretion of benzene by 61% and acrolein by 23% compared with 

placebo. Crucifers also contain compounds (indole-3-carbinol, DIM) involved in healthy estrogen 

metabolism. 

• Tip: chop or chew crucifers well and let chopped broccoli sit for a few minutes before cooking; 

lightly steam rather than boil; sprinkle mustard seed powder on cooked crucifers to restore the 

enzyme that makes sulforaphane. 

https://peeref.com/zh/works/7946328
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Get 25–38 g of fiber a day. Fiber binds bile-excreted chemicals and spent estrogens in the gut so they 

leave in stool rather than being reabsorbed. Human evidence is limited but supportive: in a clinical trial 

in patients poisoned with PCB-contaminated rice oil, rice bran fiber plus cholestyramine increased PCB 

excretion, and animal studies show various fibers increase fecal excretion of PCBs and dioxins. Good 

sources: ground flaxseed, chia, oats, legumes, vegetables, berries, whole grains. 

Eat enough protein. Phase II detoxification uses amino acids — glycine, cysteine, taurine, glutamine. 

Include legumes, eggs, fish, poultry, nuts and seeds at each meal. 

Build glutathione, your master antioxidant. Sulfur-rich foods (garlic, onions, leeks, eggs, crucifers), 

selenium (1–2 Brazil nuts a day — no more), and vitamin C (citrus, kiwi, peppers) all support it. 

Support methylation. Folate (leafy greens, legumes), B12 (animal foods or supplement), B6 and choline 

(eggs) are needed for clearing hormones and chemicals — and for a healthy pregnancy. 

Use minerals to block toxic metals. Toxic metals compete with essential minerals for absorption, so a 

diet rich in calcium, iron and zinc absorbs less lead and cadmium, and selenium binds mercury. In a 

randomized trial of 670 pregnant women in Mexico City, 1,200 mg of daily calcium lowered blood lead 

by 11% on average, and by 24% in women who took it consistently. Avoid bone-meal or dolomite 

calcium, which can contain lead. 

Protect eggs and sperm with antioxidants. Oxidative stress is a main way toxins damage eggs, sperm 

and sperm DNA. Eat a rainbow of vegetables and fruit, nuts, seeds, olive oil and oily low-mercury fish 

(omega-3s). Supplements such as CoQ10, vitamin E, zinc and selenium are widely used in naturopathic 

fertility care; trial evidence is mixed, so use food first and discuss supplements with your practitioner. 

Lighten the liver’s load. Limit alcohol (it competes for liver capacity and depletes glutathione), added 

sugar and ultra-processed foods. 

About liver herbs. Herbs such as milk thistle, dandelion root and turmeric are traditional naturopathic 

liver supports. They are mainly studied in liver disease rather than chemical clearance, and some are not 

advised when trying to conceive or during pregnancy — use them only with a qualified practitioner. 

2. Physical activity: move and sweat 

Why it helps 

• Builds muscle and improves insulin sensitivity, which helps balance hormones in PCOS and 

supports testosterone in men. 

• Reduces body fat, the main storage site for persistent chemicals. 

• Boosts circulation, lymph flow and bowel regularity. 

Sweat as an exit route. Small studies by Genuis and colleagues found BPA in the sweat of 16 of 20 

people, including some with none detectable in blood or urine, and some phthalates and metals in 

sweat too. However, PFAS were not excreted efficiently in sweat. This is promising but early evidence. 

https://pubmed.ncbi.nlm.nih.gov/7628813/
https://pubmed.ncbi.nlm.nih.gov/7628813/
https://webarchive.library.unt.edu/eot2008/20090118171030/http:/www.ehponline.org/members/2008/11868/11868.html
https://webarchive.library.unt.edu/eot2008/20090118171030/http:/www.ehponline.org/members/2008/11868/11868.html
https://search.emarefa.net/en/detail/BIM-452811-human-excretion-of-bisphenol-a-blood-urine-and-sweat-bus-lrm
https://search.emarefa.net/en/detail/BIM-452811-human-excretion-of-bisphenol-a-blood-urine-and-sweat-bus-lrm
https://pmc.ncbi.nlm.nih.gov/articles/PMC3776372
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A caution on heat. Saunas are a traditional naturopathic tool, but heat temporarily lowers sperm quality 

— men trying to conceive should skip saunas and hot tubs and sweat through exercise instead. Women 

who may be pregnant should avoid overheating. 

Lose weight gradually. Fat stores persistent chemicals, and losing it releases them: a review found blood 

levels of most persistent pollutants rose 2–4% per kilogram lost, staying elevated a year later. The 

benefits of reaching a healthy weight still outweigh this, but aim for slow, steady loss with a high-fiber, 

plant-rich diet, ideally well before trying to conceive. 

How much: about 150 minutes of moderate activity a week plus two strength sessions. Very intense 

training can suppress ovulation and sperm production — balance is the aim. 

3. Hydration: keep the kidneys flowing 

• Your kidneys clear most metabolites of BPA, phthalates, parabens and pesticides in urine. 

Steady fluid intake keeps that route open. 

• Aim for pale-yellow urine. As a guide, total daily fluid from all drinks and food is about 2.7 L for 

women and 3.7 L for men, more in heat or with exercise. 

• Make your water clean: filter tap water if testing shows contaminants (Chapter 4), and carry it in 

glass or stainless steel rather than plastic. 

• Herbal teas such as ginger, peppermint or rooibos count toward fluids; check pregnancy safety 

for others. 

• Keep caffeine moderate (under about 200 mg a day when trying to conceive) and avoid sugary 

drinks. 

4. Sleep: the nightly reset 

• Deep sleep is when the body repairs tissue and the brain’s waste-clearing (glymphatic) system is 

most active.  This is especially true during the period between 10 PM and 2 AM, so sleep by 10 

PM is important!  

• Reproductive hormones follow sleep rhythms: testosterone rises during sleep, and melatonin 

acts as an antioxidant in the fluid around developing eggs. 

• Short or disrupted sleep raises cortisol and insulin resistance and is linked to lower testosterone; 

shift work is linked to menstrual irregularity. 

Habits that help 

• 7–9 hours a night on a consistent schedule 

• A dark, cool, quiet bedroom; screens off an hour before bed 

• Morning daylight to set your body clock 

• Little caffeine after midday and little alcohol in the evening 

https://pubmed.ncbi.nlm.nih.gov/28051929/
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5. Stress management: calm the hormone axis 

• Chronic stress raises cortisol, which can suppress the brain’s fertility signals (GnRH, LH, FSH) — 

leading to irregular ovulation, lower testosterone and poorer sperm. 

• Stress and chemical toxins act through the same routes: oxidative stress and inflammation. 

• Stress also drives poor sleep, comfort eating and alcohol — undermining every other pillar. 

• Trying to conceive is itself stressful, for both partners. 

Practices that help 

• Daily mind–body practice: breathwork, meditation, yoga or tai chi (even 10 minutes) 

• Time in nature and gentle outdoor movement 

• Connection: friends, partner time, support groups, counseling 

• Acupuncture and adaptogenic herbs (such as ashwagandha) are common in naturopathic 

fertility care; evidence is mixed, and some herbs are not suitable in pregnancy — use them 

under professional guidance. 

Approaches to use with care or avoid 

• Juice cleanses and prolonged fasts can mobilize stored chemicals quickly while starving the liver 

of the protein it needs for phase II detoxification. 

• Unsupervised chelation, “heavy metal detox” kits, colonics and detox foot pads are unproven 

and some are harmful. 

• Herbal detox supplements while trying to conceive or pregnant should only be used with a 

qualified practitioner. 

• An evidence-based option for high PFAS: in a randomized trial of 285 firefighters, donating 

plasma every 6 weeks lowered PFAS by about 30% over a year, and blood every 12 weeks by 

about 10%. This may suit people with known high levels who are eligible donors — but not 

during pregnancy; discuss it with your practitioner. 

A sample supportive day 

• Morning: a glass of filtered water; 10 minutes of daylight and gentle movement; breakfast of 

oats with ground flaxseed, berries and nuts. 

• Midday: lunch with a big serving of leafy or cruciferous vegetables, legumes or fish, and olive oil; 

a brisk 20–30 minute walk. 

• Afternoon: refill your water bottle; herbal tea instead of a second coffee. 

• Evening: dinner with colorful vegetables and protein; screens off an hour before bed; 10 

minutes of breathwork or stretching; lights out for 7–9 hours. 

https://theconversation.com/new-evidence-shows-blood-or-plasma-donations-can-reduce-the-pfas-forever-chemicals-in-our-bodies-178771
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Chapter 12: Testing, your practitioners, and keeping 

perspective 

Standard fertility tests come first; chemical testing is optional and mostly useful for persistent chemicals 

or known high exposure. A normal fertility workup tells you far more about your chances than a toxin 

panel. 

Standard fertility tests to ask about 

For Test What it shows 

Women AMH and antral follicle count (ultrasound) Ovarian reserve (egg supply) 

Women Day 2–5 FSH, LH, estradiol Ovarian and pituitary function 

Women Mid-luteal progesterone Whether ovulation happened 

Women TSH, prolactin, testosterone, glucose/insulin Thyroid, pituitary and PCOS screening 

Women Tubal test (HSG or HyCoSy) Whether fallopian tubes are open 

Men Semen analysis (repeat if abnormal) Count, motility, shape, volume 

Men Testosterone, LH, FSH Hormone production 

Men Sperm DNA fragmentation (in selected cases) DNA damage, e.g. after repeated IVF failure or miscarriage 

Both Blood lead Useful if older housing, certain jobs or hobbies 

Chemical (biomonitoring) testing 

• PFAS blood test. The US National Academies recommend PFAS testing for people with likely 

elevated exposure (for example, contaminated water or occupational exposure). Results help 

guide care and future exposure reduction. 

• Blood lead and mercury. Widely available and meaningful. 

• Urine BPA, phthalates and parabens. These reflect only the last day or two, so a single result 

says little about long-term exposure. Better used before and after changes, or in research. 

• Be cautious with direct-to-consumer “toxin panels” and hair analysis — methods vary, and 

results are often hard to interpret. 

Working with your naturopathic doctor and medical team 

• Consider a naturopathic doctor (ND) to coordinate diet, lifestyle, herbs and supplements safely 

alongside your GP, gynecologist, urologist or fertility specialist — and make sure each knows 
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what the other recommends. Bring a short exposure history: your water source, job, hobbies, 

home age, smoking, fish intake and product use. 

• Ask: “Could environmental exposures be relevant for us, and is any testing worthwhile?” 

• Ask for a semen analysis early — male factor is involved in about half of couples’ infertility. 

• Organizations such as ACOG (American College of Obstetricians and Gynecologists) and FIGO 

(International Federation of Gynecology and Obstetrics) recommend that clinicians counsel 

patients about reducing toxic environmental exposures, so this is a legitimate question. 

Keeping perspective 

• Exposure is universal; harm depends on dose, timing and mixtures. Nearly everyone carries 

some of these chemicals. Having them doesn’t mean you will be infertile. 

• Small, steady changes work. Short-lived chemicals drop within days of reducing exposure. 

• Don’t let worry crowd out the basics. Age, timing intercourse in the fertile window, a healthy 

weight, not smoking and treating medical conditions remain the biggest factors you control. 

• Stress and guilt don’t help. You cannot remove every chemical. Focus on the big wins and let 

the rest go. 

• Advocate as well as adapt. Personal choices help, but the largest reductions come from 

regulation — supporting stronger chemical safety rules protects everyone, including those who 

can’t afford organic food or water filters. 
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Quick reference 

At-a-glance chemical guide 

Chemical 
Stays in 

body Top sources Best single swap 

BPA / bisphenols Hours Can linings, hard plastics, receipts Fresh or frozen instead of canned 

Phthalates Hours–days Fragrance, vinyl, processed and fast 

food 
Fragrance-free products; cook at 

home 

Parabens Hours–days Lotions, makeup, shampoo Paraben-free personal care 

Triclosan Days Antibacterial soaps and products Plain soap 

Oxybenzone Days Chemical sunscreen Mineral sunscreen 

PFAS Years Water, grease-proof packaging, non-

stick pans 
Certified water filter; stainless or 

cast iron pans 

Pesticides (current-use) Days Conventional high-residue produce, 

home sprays 
Organic for high-residue crops; no 

home sprays 

Legacy organochlorines, 

PCBs 
Years Fatty animal foods, contaminated fish Trim fat; choose smaller fish 

Lead Years (bone) Old paint, pipes, imported goods Test home and water 

Mercury Weeks–

months 
Large predatory fish Low-mercury fish 

Cadmium Decades Cigarette smoke Quit smoking 

Preconception checklist (both partners, about 3 months ahead) 

• ☐ Stop smoking and vaping; avoid secondhand smoke 

• ☐ Limit or stop alcohol; avoid cannabis 

• ☐ Check water quality; install a certified filter if needed 

• ☐ No more heating food in plastic 

• ☐ Replace canned food with fresh, frozen or jarred 

• ☐ Switch to fragrance-free personal care, laundry and cleaning products 

• ☐ Replace scratched non-stick cookware 

• ☐ Buy organic for highest-residue produce where possible 
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• ☐ Choose low-mercury fish 

• ☐ Shoes off at the door; damp-dust and HEPA-vacuum weekly 

• ☐ Review workplace exposures and protective gear 

• ☐ Book a preconception check-up; ask about semen analysis and relevant tests 

• ☐ Women: start folic acid as advised 

• ☐ Eat cruciferous vegetables daily and 25–38 g of fiber 

• ☐ Drink enough filtered water for pale-yellow urine 

• ☐ Move 150+ minutes a week, with strength work twice 

• ☐ Sleep 7–9 hours on a regular schedule 

• ☐ Practice a daily stress-reduction habit 

• ☐ Men: skip saunas, hot tubs and laptops on the lap 
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Glossary 

• AMH (anti-Müllerian hormone): blood marker of remaining egg supply. 

• Anogenital distance: distance from anus to genitals; shorter in boys is a marker of lower 

testosterone exposure before birth. 

• Anti-androgenic: blocking or lowering the action of male hormones such as testosterone. 

• Antral follicle count: number of small egg-containing follicles seen on ultrasound. 

• EDC (endocrine-disrupting chemical): an outside chemical that interferes with hormones. 

• Estrogenic: mimicking the female hormone estrogen. 

• Fecundability: the chance of conceiving in a single menstrual cycle. 

• Glutathione: the body’s main antioxidant, used by the liver to neutralize and package toxins. 

• Half-life: time for the body to clear half of a chemical. 

• HPG axis: the hypothalamus–pituitary–gonad hormone chain that controls fertility. 

• Naturopathic doctor (ND): a practitioner trained in natural therapies, nutrition and lifestyle 

medicine; licensing varies by country and state. 

• Obesogen: a chemical that may promote fat gain by disrupting metabolism. 

• PCOS (polycystic ovary syndrome): a common hormone disorder causing irregular ovulation 

and high androgens. 

• PFAS: per- and polyfluoroalkyl substances, or “forever chemicals.” 

• Phase I / phase II detoxification: the liver’s two-step process of altering chemicals and then 

attaching a molecule so they can be excreted. 

• PM2.5: fine particles in air pollution, 2.5 micrometers or smaller. 

• Sulforaphane: a compound from broccoli and other crucifers that switches on detoxification 

enzymes. 

• Testicular dysgenesis syndrome: a cluster of male reproductive problems (low sperm, testicular 

cancer, genital defects) thought to start before birth. 
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