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Objectives

 To learn about the connection between cancer and the exposure to
toxic substances

 Learn what types of substances are know to cause or likely to cause
cancer

 Learn what can be done to reduce exposures to these subtances

2



What causes cancer?

Cancer develops over several years and has many 
causes

Several factors inside and outside the body
contribute to the development of cancer

Anything outside of the body that interacts with 
people as the “environment”
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Factors Outside the Body (Environmental Factors)

Exposure to a wide variety of natural and man-made 
substances in the environment accounts for at least 2/3 of all 
the cases of cancer in the U.S.

These environmental factors include:
oSmoking
oExcessive alcohol consumption
oPoor diet
oLack of exercise
oExcessive sunlight exposure
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Factors Outside the Body (Environmental Factors)

 Other factors include exposure to:
o Hormones
o Radiation
o Viruses
o Bacteria
o Environmental chemicals that may be present in the air, water, food, and

workplace

 Different environmental exposures are linked to specific kinds of cancer
o Exposure to asbestos is linked to lung cancer
o Exposure to benzidine (chemical found in certain dyes) is linked to bladder cancer
o Smoking is linked to cancers of the lung, bladder, mouth, colon, kidney, throat, 

voice box, esophagus, lip, stomach, cervix, liver, and pancreas
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Environmental carcinogens

Carcinogens are cancer-
causing substances

People differ in their ability to 
eliminate these cancer-causing 
agents from their body or to 
repair DNA damage that was 
caused by such agents
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Protective Factors

Exposure to cancer-causing substances is only a part of 
what determines who will get cancer

For example, some people who smoke do not get lung 
cancer and not all women with HPV will get cervical 
cancer

Scientist believe that there may be some protective 
genes, or other factors such as fruits and vegetables in 
the diet and exercise, that help prevent disease
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Interaction of Environmental Factors and Genes

 The chance that an individual will develop cancer in response to a 
particular environmental agent depends on several interacting factors

oHow long and how often a person is exposed to a particular substance
oTheir exposure to other agents
oGenetic factors
oDiet
oLifestyle
oHealth 
oAge
oGender 
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What substances in the environment are known to 
cause or likely to cause cancer?

 Tobacco
o Exposure to the carcinogens in tobacco products accounts for about one-third of 

all cancer deaths in the U.S. each year. 
o Cigarette, cigar, and pipe smoking, chewing tobacco, snuff, and exposure to 

environmental tobacco smoke (ETS or secondhand smoke) are all linked to 
increased cancer risks. 

o Cigarette, cigar, and pipe smoking have been associated with cancers of the 
lung, mouth, bladder, colon, kidney, throat, nasal cavity, voice box, esophagus, 
lip, stomach, cervix, liver, and pancreas, and with leukemia

o Smokeless tobacco has been linked to cancers of the mouth
o ETS has been implicated in lung cancer. 
o Cigarette smoke contains more than 100 cancer-causing substances. The risk 

for cancers of the mouth, voice box, and esophagus is further increased among 
smokers who also drink more than two drinks/day. 

9



What substances in the environment are known to 
cause or likely to cause cancer?

 Diet/Weight/Physical Inactivity
o Several studies show that heavy consumption of red and preserved meats, salt-

preserved foods, and salt probably increase the risk of colorectal and stomach 
cancers. 

o There is also evidence that a diet rich in fruits and vegetables may decrease the 
risks of esophageal, stomach, and colorectal cancers. 

o Being overweight or obese appears to be one of the most important modifiable 
causes of cancer, after tobacco. 

• The strongest links are with breast cancer in older women, and cancers of the 
endometrium, kidney, colon, and esophagus. 

o There is strong evidence that physical inactivity increases the risk for colon and 
breast cancer. 

• Together, it is estimated that inactivity and obesity account for 25 to 30 percent of 
the cases of several major cancers—colon, breast (postmenopausal), endometrial, 
kidney, and cancer of the esophagus. 
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What substances in the environment are known to 
cause or likely to cause cancer?

Alcoholic drinks
oHeavy drinkers (more than two drinks/day) have an increased 

risk of cancer, particularly among those who also smoke. 
oCancers associated with heavy drinking include cancers of the 

mouth, throat, voice box, liver, and esophagus. There is also 
some evidence linking alcohol and cancer of the breast. 

Ultraviolet (UV) radiation
oUV radiation from the sun, sunlamps, or tanning beds causes 

premature aging of the skin and DNA damage that can lead to 
melanoma and other forms of skin cancer. 

oThe incidence of skin cancers is rapidly increasing. 
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What substances in the environment are known to 
cause or likely to cause cancer?

 Viruses and bacteria
o Infectious agents such as viruses and bacteria clearly contribute to the 

development of several types of cancer. 
o HPV is the primary cause of cervical and anal cancer.

• However, even though infection with HPV is the primary cause of cervical cancer, 
most infections do not result in cancer. 

o Hepatitis B (HBV) and hepatitis C (HCV) viral infections are major causes of liver 
cancer. 

• Risk factors for HBV include occupational exposure to blood products, injection drug 
use, and high-risk sexual behavior (unprotected sex with multiple partners).

• A vaccine is available to prevent infection with HBV. 
• The rising incidence of liver cancer in the United States is thought to be due to HCV. 
• The strongest risk factor for HCV infection is injection drug use, but sexual 

transmission is also possible
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What substances in the environment are known to 
cause or likely to cause cancer?

 Viruses and bacteria
oEpstein-Barr virus (EBV), which is linked to some types of lymphoma. 

• EBV is the virus that causes mononucleosis. 
oKaposi’s sarcoma-associated herpesvirus (KSHV), also known as 

human herpesvirus 8 (HHV-8), is linked to a particular type of sarcoma 
called Kaposi’s sarcoma. 

• KSHV infection only occurs through close person-to-person contacts
oHelicobacter pylori, a bacterium, is widespread and is the primary 

cause of peptic ulcers and chronic gastritis (inflammation of the 
stomach). 

• H. pylori contributes to the development of stomach cancer. 
• Most H.pylori infections, however, result in neither symptoms nor cancer. 
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What substances in the environment are known to 
cause or likely to cause cancer?
 Ionized radiation

o Ionizing radiation is invisible, high-frequency radiation that can damage the DNA or genes inside the 
body. 

• Everyone is exposed to very small doses of ionizing radiation from cosmic rays (rays that enter the earth’s 
atmosphere from outer space). 

• Radiation from this source may account for a very small percentage (about 1 percent) of our total cancer 
risk. 

o Some homes have elevated levels of radon, a naturally occurring radioactive gas found at low levels 
in most soil. 

• Radon is produced by the breakdown of uranium, which naturally releases low levels of ionizing radiation. 
• Higher levels of radon can be found in certain types of rocky soil. 
• The health effects of radon were first seen in the elevated levels of lung cancer found in underground 

uranium miners in the United States and around the world. 
• Radon gas seeps into homes from the surrounding soil through cracks and other openings in the 

foundation. 
• About 1 out of 20 homes has elevated levels of radon. 
• Even though the cancer risks for radon exposure in the home are much lower than for radon-exposed 

miners, it is estimated that about 20,000 lung cancer deaths every year are caused by radon exposure in 
homes. 
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What substances in the environment are known to 
cause or likely to cause cancer?
 Ionized radiation

oRadioactive substances released by atomic bombs or nuclear weapons 
known as “fallout.” 

• The doses of ionizing radiation received by the atomic bomb survivors in 
Japan resulted in increased risks of leukemia and cancers of the breast, 
thyroid, lung, stomach, and other organs. 

oMedical procedures
• Some patients who receive radiation to treat cancer or other conditions may 

be at increased cancer risk. 
• X-rays used to diagnose or screen for a disease are also forms of ionizing 

radiation. 
• The dose of radiation from procedures used to diagnose or screen for a 

disease is much lower than the dose received to treat a disease.
• Most studies on the long-term effects of exposure to radiation used to 

diagnose or screen for cancers have not shown an elevated cancer risk
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What substances in the environment are known to 
cause or likely to cause cancer?

Pesticides
oOf the nearly 900 active ingredients in registered pesticides in the 

US, about 20 have been found to be carcinogenic in animals, 
although not all have been tested. 

oIn the US, a number of pesticides have been banned or their use 
has been restricted

oStudies of people with high exposures to pesticides, such as 
farmers, pesticide applicators, crop duster pilots, and 
manufacturers, have found high rates of blood and lymphatic 
system cancers, cancers of the lip, stomach, lung, brain, and 
prostate, as well as melanoma and other skin cancers. 
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What substances in the environment are known to 
cause or likely to cause cancer?

 Solvents
oSeveral solvents used in paint thinners, paint and grease removers, and 

in the dry cleaning industry are known or suspected of being cancer-
causing in animal studies. 

oThese include benzene, carbon tetrachloride, chloroform, 
dichloromethane (methylene chloride), tetrachloroethylene, and 
trichloroethylene. 

oHuman studies are suggestive, but not conclusive, except for benzene. 
Therefore, with the exception of benzene, these substances are listed 
as likely to be cancer-causing in humans. 

• Benzene is known to cause leukemia in humans. It has widespread use as a 
solvent in the chemical and drug industries and as a gasoline component.

• Inhaling contaminated air is the primary method of exposure.  



What substances in the environment are known to 
cause or likely to cause cancer?
Fibers, fine particles and dust

oExposures to various fibers, fine particles, and dust occur in 
several industrial settings and are associated with increased 
cancer risks. 

oAsbestos fibers and all commercial forms of asbestos are human 
carcinogens. 

• Increased rates of mesothelioma, a rare cancer of the lining of the 
lung and abdominal cavity, and cancer of the lung have been 
consistently observed in a variety of occupations involving asbestos 
exposure. 

• Asbestos exposures account for the largest percent of occupational 
cancer, with the greatest risks among workers who smoke. 
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What substances in the environment are known to 
cause or likely to cause cancer?
Fibers, fine particles and dust

oCeramic fibers are now used as insulation materials and are a 
replacement for asbestos. Because they can withstand high 
temperatures, they are used to line furnaces and kilns. These 
fibers cause lung cancer in experimental animals. 

oSilica dusts are associated with an excess risk of lung cancer in 
humans and are found in industrial and occupational settings such 
as coal mines, mills, granite quarrying and processing, crushed 
stone and related industries, and sandblasting operations. 

oWood dust, associated with cancers of the nasal cavities and 
sinuses, is a known carcinogen for unprotected workers who are 
exposed regularly from sanding operations and furniture 
manufacturing. 
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What substances in the environment are known to 
cause or likely to cause cancer?

 Polycyclic aromatic hydrocarbons (PAHs)
oA number of studies show increased incidence of cancer (lung, skin, 

and urinary cancers) in humans exposed to mixtures of polycyclic 
aromatic hydrocarbons (PAHs). 

oThe primary source of PAHs is from burning carbon-containing 
compounds. 

oPAHs in air are produced by burning wood and fuel for homes. 
oThey are also contained in gasoline and diesel exhaust, soot, coke, 

cigar and cigarette smoke, and charcoal-broiled foods. 
o In addition, they are the byproducts of open fires, waste incinerators, 

coal gasification, and coke oven emissions. 
oFoods that contain small amounts of PAHs include smoked, barbecued, 

or charcoal-broiled foods, roasted coffees, and sausages. 
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What substances in the environment are known to 
cause or likely to cause cancer?

Metals
oArsenic compounds are associated with many forms of skin, 

lung, bladder, kidney, and liver cancers, particularly when 
high levels are consumed in drinking water. 

oBeryllium compounds are known to cause lung cancer based 
primarily on studies of workers in beryllium production 
facilities. 

• The general population can be exposed to trace amounts of 
beryllium by inhaling air and consuming food contaminated with 
beryllium residues. Small concentrations have been reported in 
drinking water, food, and tobacco.
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What substances in the environment are known to 
cause or likely to cause cancer?

Diesel exhaust
oThe particles in diesel exhaust are suspected of being 

carcinogens because of the elevated lung cancer rates found 
in occupational groups exposed to diesel exhaust, such as 
railroad workers, mine workers, bus garage workers, trucking 
company workers, car mechanics, and people who work 
around diesel generators. 

oCancer risks from lower exposures in day-to-day living are 
not known. 
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Bisphenol A (BPA)

 Bisphenol A (BPA) is an industrial chemical found in polycarbonate 
plastics, epoxy resins, dental sealants and thermal paper used in 
receipts and other substances. 

 BPA is one of the highest volume chemicals produced worldwide and is 
found pervasively in the environment worldwide. 

 Human exposure to BPA occurs primarily through food consumption and 
through skin contact with thermal paper. 

 Over the past 10 to 15 years there has been high concern about the 
health effects of BPA, although it has been known to be an endocrine 
disrupting chemical since 1936.

 BPA can act as an endocrine disrupting chemical. They interfere with the 
body’s normal endocrine processes. 

 Exposure to BPA has been associated with significantly increased 
mammographic density — a known risk factor for breast.



Polybrominated Diphenyl Ethers (PBDEs)

 Polybrominated diphenyl ethers (PBDEs) are a class of over 
200 chemicals known as organohalogenated compounds

 PBDEs are widely used as flame retardants due to their 
chemical properties.

 PBDEs are found in foams, textiles, plastics, electronic 
devices, building materials, furnishings, airplanes, motor 
vehicles and more.

 Due to their widespread use as flame retardants in a broad 
spectrum of materials over the past 30 years, PBDEs are 
now found almost universally in the environment. In fact, 
PBDEs are now one of the most abundant environmental 
pollutants.

 PBDEs are endocrine disrupting chemicals which interfere 
with the body’s normal endocrine processes. 
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What can you do to reduce your risk of developing 
cancer?
 Don’t smoke cigarettes, pipes, or cigars. Don’t chew tobacco or dip snuff. Avoid 

smoke-filled rooms. The use of tobacco products is linked to many cancers. 

 Lose weight if you are overweight. Obesity is strongly linked to breast cancer in older 
women and cancers of the endometrium, kidney, colon, and esophagus. 

 Exercise regularly, at least 30 minutes per day for most days of the week. There is 
strong evidence that exercise by itself reduces the risk of colon and breast cancer. 
Risk is decreased the most among very active people. 

 Avoid high-calorie, high-fat food. The chief causes of obesity are a lack of physical 
activity and eating too much high-calorie food. 

 Avoid consuming large amounts of red and preserved meats, salt, and salt-preserved 
foods. These may increase the risk of colorectal and stomach cancers. 
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What can you do to reduce your risk of developing 
cancer?
 Eat a daily diet that includes a variety of foods from plant sources, such as fresh fruits, 

vegetables, whole grains, and whole grain breads and cereals. Fruits and vegetables 
contain substances (e.g., antioxidants) that help defend against toxic agents and 
disease. 

 Drink alcohol in moderation, if at all, especially if you smoke. (One or two alcoholic 
drinks a day is considered moderate.) Heavy drinking is linked to cancers of the 
mouth, throat, esophagus, voice box, liver, and breast. 

 Avoid too much sunlight, particularly if you are fair skinned, by avoiding sun exposure 
at midday (10 a.m.–4 p.m., when sun exposure is strongest), wearing protective 
clothing, and using sunscreen. Many of the more than one million skin cancers 
diagnosed every year can be prevented by protection from the sun’s rays. Avoid 
tanning beds and other artificial sun or UV exposure. 

27



What can you do to reduce your risk of developing 
cancer?
 Avoid viral or bacterial infections: 

o Do not engage in unprotected or otherwise unsafe sexual intercourse that may result in 
HIV, HPV, hepatitis B, or hepatitis C infection. 

o Do not use recreational injection drugs, such as heroin or cocaine, that may result in HIV, 
hepatitis B, or hepatitis C infection. 

o Get vaccinated against hepatitis B infection, an easy and safe procedure if you are 18 
years of age or younger. Also, get vaccinated if you are over 18 and at risk of infection. At-
risk people include health care workers, IV drug users, and homosexual men. Currently, 
there is no vaccine for hepatitis C. 

o Seek medical attention for chronic stomach problems because they might be caused by H. 
pylori infection, which can be treated. 

 Seek medical attention and adhere to recommended treatments if you have HIV or 
hepatitis C infection. These infections increase your risk of developing certain cancers. 
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What can you do to reduce your risk of developing 
cancer?
 Because repeated exposure to diagnostic X-rays could be harmful, talk to your doctor 

about the need for each X-ray and the use of shields to protect other parts of the body. 

 Check your home for high levels of radon. Radon levels in a home can be greatly 
reduced by a professionally installed ventilation system in the basement. Visit the 
Environmental Protection Agency Web site: www.epa.gov/iaq/radon

 Avoid contact with pesticides. Exposure to pesticides comes largely through the skin. If 
contact occurs, wash up quickly. 

 Make sure the room is well ventilated when working with solvents. Work outside, if 
possible, or open the windows. 

 If you work in an environment with high exposures to fine particles, fibers, or dusts, 
wear the appropriate protective mask over your nose and mouth and make sure it fits 
properly and does not obstruct your view. 
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What can you do to reduce your risk of developing 
cancer?
 Use good work practices when handling chemicals in the home or workplace. 

Wear proper personal protective equipment, keep protective equipment well 
maintained, clean spills immediately, keep work surfaces as free of dust and 
chemicals as possible, and use wet cleaning methods to avoid generating dust. 

 Be aware that certain occupations are known to be associated with high cancer 
risks. Some of these include painters, furniture makers, workers in the iron, 
steel, coal, and rubber industries, and workers involved in boot and shoe 
manufacture or repair. 

o call the National Institute for Occupational Safety and Health toll-free number, 1-800-
356-4674 

 Make sure your employer has put in place appropriate engineering controls 
such as local exhaust ventilation. 
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What can you do to reduce your risk of developing 
cancer? BPA & PBDE

 “Environmental chemicals” can be in the air we breathe, the food we eat, the 
water we drink, and things we touch and put on our skin. Both individual 
behavior and laws can reduce or eliminate these exposures.

 The relationship between environmental chemicals and cancer risk is 
suspected but not proven. Much more research is needed before a direct 
relationship can be proven. However, there are precautionary steps that can be 
taken to reduce exposures to BPA and PBDE chemicals.
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In What You Eat and Drink

 Choose fresh or frozen food instead of canned food as much as possible.

 Store food in nonplastic containers, like glass, stainless steel and lead-free 
ceramic.

 Avoid covering food with plastic wrap.

 Avoid microwaving food in plastic containers. Use heat-resistant glass or lead-
free ceramic containers in the microwave.

 Avoid products made from polystyrene (Styrofoam). Use paper cups and 
paper, glass or lead-free containers for storage.

 Use reusable stainless steel or glass water bottles instead of plastic water 
bottles.

 Avoid plastic water bottles with a “7”, “6” or “3” in the triangle on the bottom ♻.

 Avoid leaving plastic water bottles in your car, out in the sun or in high heat 
areas.



In Your Home

 Wash your hands often, especially before eating or preparing food. It will eliminate 
germs and reduce exposure to unsafe chemicals

 Repair or replace furniture that is torn or has exposed or crumbling foam.

 Furniture and baby gear made with polyester, down, wool or cotton are unlikely to 
contain added flame retardant chemicals. Minimize your contact with such chemicals 
as much as possible.

 Foam carpet padding and some draperies are likely to contain flame-retardants. 
Minimize these in your home to reduce your exposure to the chemicals they contain.

 Open windows to ventilate your home regularly.

 Clean your floors regularly and use a damp cloth to dust.

 Learn to read labels on your cleaning and laundry products. Use natural substances 
like vinegar to clean windows and lemons to eliminate odors.

33



In Your Personal Care

 Wash your hands after handling store receipts.

 Avoid using hand sanitizer before handling store receipts. 
The alcohol in hand sanitizers increases the chance of 
absorbing the chemicals in these receipts.

 Learn to read the labels of ingredients in your personal care 
products.

 Use plant based, fragrance-free products, including when 
choosing a deodorant.

 Choose sunscreens with mineral-based filters like zinc oxide 
or titanium dioxide. Wear a hat and sit in the shade when 
possible.
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Detecting Cancers at an Early Stage

 Sometimes exposures to toxic substances cannot be avoided. Certain 
diagnostic procedures will not reduce the exposure to substances in the 
environment but may detect cancers at an early stage before they spread to 
other parts of the body. 

 Tell your health care provider about the chemicals you use at work or at home. 
With this information, your health care provider can perform appropriate 
medical screening tests for early detection of cancer. 

 Ask your physician if there are increased cancer risks associated with your 
family or personal medical history or medical drugs you are taking. Appropriate 
screening procedures may be advised. 
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Detecting Cancers at an Early Stage

 Get a screening test on a regular basis for these cancers:
oBreast

• Women who are 50 to 74 years old should be screened for breast cancer 
every two years. 

• Women between 40-49 years old should talk to a healthcare provide about 
their risk of breast cancer and whether they should get a mammogram. 

o Cervical
• Beginning at age 21, regardless of onset of sexual activity.
• Women ages 21 through 29 should be screened with a Pap test every 3 

years. 
• Women ages 30 through 65 can then be screened every 5 years with Pap 

and HPV co-testing or every 3 years with a Pap test alone.
o Colorectal

• CRC screening should begin at 45-50 years old and continue until you are 75
years old
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Detecting Cancers at an Early Stage

oProstate
• Men who are 55-69 years old should make an individual decision to 

be screened for prostate cancer with a prostate specific antigen (PSA) 
test.

• The prostate-specific antigen (PSA) test and the digital rectal 
examination (DRE) should be offered annually, beginning at age 50, to 
men who have a life expectancy of at least 10 years.

• Men at high risk (African-American men and men with a strong family 
history of one or more first-degree relatives diagnosed with prostate 
cancer at an early age) should begin testing at age 45.

oLung cancer
• 55-80 years old
• Currently smoke or quit smoking in the last 15 years
• Smoked 30 pack years or more
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Detecting Cancers at an Early Stage

 Be alert for changes in your body. Cancer may cause a variety of symptoms. Here are some: 

o Thickening or lump in any part of body

o Obvious change in a wart or mole

o A sore that does not heal

o Nagging cough or hoarseness

o Changes in bowel or bladder habits

o Indigestion or difficulty swallowing

o Unexplained changes in weight

o Unusual bleeding or discharge 

 These symptoms are NOT always caused by cancer. It is important to see a doctor about these or other 
physical changes that continue for some time. However, certain cancers have no obvious symptoms, so 
routine physical exams are recommended. 
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Detecting Cancers at an Early Stage

 Stay informed and be proactive. 
o Ask your doctor questions. 

o If you suspect that you are exposed to a carcinogen in your work or home environment, 
try to find out more. 

o Get involved in activities aimed at reducing our exposure to cancer-causing substances. 
Government agencies, industries, health professionals, and individuals can all contribute 
to reducing the risks in the environment. 

• For example, in order to control the obestiy epidemic, efforts to increase physical activity and 
promote healthy eating are needed in many parts of society, including families, schools, day care 
centers, food companies, restaurants, work sites, health care systems, and departments of 
transportation and city-planning. 
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GOOD PLACES TO LOOK 

 For local environmental issues: 
o www.cdc.gov/other.htm#states

 For workplace issues: 
o www.cdc.gov/niosh/topics/chemical-safety

 For health effects of ingredients in common household 
products: 

o householdproducts.nlm.nih.gov

 Other resources/Apps
o Think Dirty App

o Environmental Working Group www.ewg.org

o EWG Tap Water database https://www.ewg.org/tapwater/

o Zero Breast Cancer www.zerobreastcancer.org

o Breast Cancer and the Environment Research Program 
bcerp.org

o Silent Spring Institute silentspring.org

o Breast Cancer Prevention Partners www.bcpp.org

o Environmental Protection Agency (EPA) www.epa.gov

o Consumer Product Safety Commission www.cpsc.gov

o Food and Drug Administration www.fda.gov

o Occupational Safety and Health Administration 
www.osha.gov

o US Dept. of Agriculture www.usda.gov

o Agency for Toxic Substances and Disease Registry 
www.atsdr.cdc.gov

o National Institute of Environmental Health Sciences 
www.niehs.nih.gov

o Los Angeles County Dept of Public Health 
http://publichealth.lacounty.gov/eh/
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Breast Cancer and the Environment Community 
Workshop

 Saturday May 22, 2021

 9am-1pm

 Via Zoom 

 For more information contact Mayra Serrano at maserrano@coh.org
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Questions/Comments
maserrano@coh.org
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