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ACRONYMS

AML¢ Acute myeloid leukemia

BMI¢ Body mass index

CDQ; Centers for Disease Control and Prevention
DNA¢ Deoxyribonucleic acid

EPAc U.S. Environmental Protection Agency
mg/L ¢ Milligramsper liter

OSHA; Occupational Safety and Health Administration

pCiL ¢ Picocuries per liter

PPB; Parts per billion

PV Polyvinyl chloride

UDEQ Utah Department of Environmental Quality




FORWARD

In 2010, cancer was the second leading cause of death in the United States, accounting for
574,743 death$ Differentfactors and complex interactions all play a role in developing cancer
Thesefactorsfall under different categoriegshe environment, genetics, individual behaviors,
and certain medical conditions.

Cancer diagnosis, treatment procedures, and outcomes i@proved over time because of
medical advance®espite these advancethe risk of cancer is still very real: 1 in 2 men and 1
in 3 women will be diagnosed at some point during their lives. Fortunately, there are many
things that can be done to redudke risk of cancer, individually and globally, and all areas in
between. Individuals can replace unhealthy behaviors with ones that promote health;
policymakers can support heaffromoting legislation; and educators can inform students
about ways to redue theirrisk.

This bookleis designed to describe theverall risk of cancer. Insidesaders will find detailed
information about certain risk factorspaps, and cancer statisticall readers are inted to find
more environmental and publicealth dataat the Utah Environmental Public H&aTracking
website fttp://epht.health.utah.goy) and the National Public HehlTracking website
(http://ephtracking.cdc.goy.

The Environmental Epidemiology Program hopes that this publication will provide valuable
information to everyone involved in public health and cancewnprdion, including
policymakerspublic healthand environmental professionalsgducators; health carg@roviders;
and the general public. We hope all community members findiibakletengaging and that it
motivates them to reduce the risk of cancer in our state.
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CANCER RISK FACTORS
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developing a disease or #gNETdis boolet focuses orrisk factors that increase the risk of

cancer. It is important to remember that the mence of a risk factor does notean an

individual willinevitablydevelop caner.

It ispossible that individuals without risk factonsll develop cancer and individuals with risk
factors will not develop cancer. Despite this, it is still highly recommended that individuals
avoid exposure to risk factoms order to help lowetheir risk of cancer and improve their
overall health.

Thissection provides specific information about the following risk factors:

Alcohol

Arsenic

Benzene

Excess weight

Lack of physical activity
Radon

Smoking

Social determinants of health
Vinyl chloride

1
1
1
1
1
1
1
il
il




ALCOHOL

Heavy alcohol drinking has been linkedd®veloping certain cancers, such as cancer of the
esophagus, liver, breast, and oth. Worldwide, it is estimated that 3.6% of all cancers are
attributed to alcoholconsumption® In 2009, alcohol was responsible for about 19,000cean
deaths in the Unitetates and6%- 35% of those deathsccurredin people who drank no
more than 1% drinks of alcohol per diy.

Alcohol Consumption

What is a standard drink of
If you drink alcohaglit is importantto only consume alcohol?

alcohol in moderationModerate dcohd consumption
is considered to be one drink per day for women and
two drinks per day for meAOne standard drink
contains 14 grams of pure alcohol (S&gure }).*

One standard drink contains 14
grams of pure alcohol, or
approximately:

1 12 oz. of beer
People who consistentigonsume high amounts of § 8-9 oz. of malt liquor

alcohol over a long period of time have an increased 1 5 oz. of wine
risk of cancef: ®Standard alcohol consumption T 1.5 oz. of 8gproof spirits

definitions help people gauge their drinking paths. Different brands or types of

Heavy alcohol consumption for médefinedas alcoholic drinks may have

havingfour or moredrinkson any day or mor¢éhan 14 | different alcohol content.
drinks per weekFor women it is defined as having
three or moredrinks on any dgaor severdrinks per Source: U.S. Department of Health and Human Services
week Heavy alcohol consumption is alkknown as

GKAIK NRA]l RNAY|AYy3IToDE

Between 2009 and 2012, 36 of the adulpopulation n Utah(ageadjusted rate)engaged in
chronic drinkingwhich isdefinedasdrinkingmore than30 drinks per month for women or
drinkingmore than60 drinks per month for mefThepercentage of the populatiomho
engaged in chronic drinking in Utah is presente#igure 1

Alcohol and Cancer Risk

When alcohol is digested, it results in certain changes in the body that can increase the risk of
cancer. After consuming alcohol, the body produaesertain chemicalltat can damage a

LIS N& 2 yADamaged DNIA cahen lead to abnormal cells multiplying improperly. As the
abnormal cells continue to grow, they forantumor. Researchers hateund that alcohol

makes it difficult for the body to use important vitamins améherals? When the body is

unable to properly process these minesat may incease the risk of cancer.




Alcoholalsomakes the body produce higher amounts of estrogen, which is a hormone that has
been linked to breast cancéPeople who use both tmacco and alcohol havegreater risk of
developing cancer of the oral cavity, throat, larynx, and esophdgukis case, the risk of

canceris even greatethan the risk posed by tobacco and alcohol segialy.

Figure 1 AgeAdjusted Percenbf Adult Population who engaged int@onic
Drinking, by County, Utah, 2002012
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Source: Utah BehaviorRisk Factor Surillance System. Retrieved June 20, 2bdvh Utah
Department of Health, Center for Health DdtadicatorBased Information System for Public
Health websitehttp://ibis.health.utah.gov

Note: Ageadjusted to the U.S. 2000 standard population.

*Use caution interpreting. Estimates have a coefficient of variation >8@¥therefore
deemed unreliable by UDOH standards.
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ARSENIC

Arsenic is a metdike element that occurs naturally in the soil and is coom throughout the
environment though in small quantities It can appear as a greyish metallic solid, but when it
bonds with other elements, it can also appear as a pale powder. Different forms of arsenic are
created when it bonds with different elements. When arsenic bonds with carbon or hyaroge

it is called organic arsenic.hdn it bonds with other elements likexygen, chlorine, or sulfur, it

is called inorganic arsenfche toxicity between organic and inorganic arsenic is very different:
inorganic arsenic is very toxic and is mainly responsible for harm to human health whereas
organic arsenic is hardly toxitall ®

Arsenic Sources and Exposure

People are exposed to arsenic through the environment and through human activitiese is

a small amount that everyone is exposed to through air, soil, drinking water, and food because
arsenic occurs naturally in the environme@X these four exposure sources, drinking water and
food are responsible for most arsenic exposure. To miopeiblic drinking water sources, the
U.SEnvironmental Protection Agen@@EPAmaximum arsenic contamination level is 10 parts
per billion (ppb) for all public water systerfiSesting is based on total arsenic levels, which
includes both organic andanganic asenic.

Common sources of arsenitfood are seafood (primarily organic arsenic), rice and rice cereal,
mushrooms, and poultrfAs plants grow, they uptake some angethat is already in the soil.
When people consume the plants, they are exga$o arsenic. In places where inorganic

arsenic pesticides were once used, soil arsenic levels may be higher and consequently lead to
more arsenic uptake by plants. However, this is notagor source of arsenic exposufe.

Human advities contribute toarsenic exposur&o. Copper and lead smelting and leaching

from hazardous waste sites are other sources of arsenic exposure. In the past, other sources
included pressurgreated wood, some animal feed, and pesticides that used inorganic arsenic.
With regads to pressurdreated wood, a voluntary phasing out of wood treated with arsenic in
residential building began in 2003. Even though arsenic is being replaced with other chemicals,
there is still an arsenic exposure rigkhomes built with pressurgreated wood prior to the

phasing out.

Water Quality Testing and Private Drinking Wells

Drinking water contamination is a common source of inorganic arsenic exposure. Water that is
contaminated with arsenic does not have a unique smethste. The only way © determine
O2y il YAYlLyl tS@Sta Aa GKNRdIdzZZAK (GSadAay3a GKS




water quality is tested at the source of the water wdlhe average arsenic levels for all source
water wells and groundwater testing from 19782013 before treatment is shown in Figure 1.
It does not reflect the levels of arsenic in the public drinking waystem Figure Ican be used
to estimate areas in Utah that have higher lev@isirsenic in the groundwater.

If a water well tests higher than the maximum contaminant level allowethbyEPA, then the
well owner and thdJtah Department of Environmental QualityDEQestablish a treatment
plan to make sure the water is safe before the public consumes it. Howténgers only true for

those who receive their ater from a ” X arink or ot I
. you get your drinking water from a private well,
public water system. i/ate wells are you can protect your health by doing the

not regulated by the EPA or the UDEQ.| following:
The Utah Administrate Code defines a q
hanpublic water SySt?m as one that has 1 Use a well cap or other protective seal
less than 15 connections or servesver 1 Check for broken or corroded well caps of
than 25 people€.Because private wells well casings

are not regulated, it is important that Keep specific records of all well
people who use them regularly test thei maintenance and testing, including test

] results
water to protect themselves from high Do not mix any chemical or pollutant near

levels of arsenic (ahother harmful the well; they may leach into the ground
contaminant3. If you have questions or and contaminate the water

Test for contaminants once a year

concerns. or want me information Do not dump waste or chemicals in or nesg
’ dry or unused wells

about private wells and private well
testing, Contacyour local health Source: U.EnvironmentaProtection Agency
department (see Appendix B).

Effects of Arsenic on Human Health

The negative health effects of arsenic depend on how much arsenic a person is exposed to and
the durationof that exposure. Exposure to extremely high levels of arsenic over a short period
of time is called acute arseniggosure, or arsenic poisoningggosure to lower levels of

arsenic over a long period of time is called chronic arsenic exposure. AcutdramniC arsenic
exposures manifeshemselvesn different ways. Signs of acute exposure include abdamin

pain, diarrhea, and vomitingighs of chronic exposure include changes in the skin, such as
warts on the soles of the feet and palms of the h&nang term arsenic exposure has been

linked to cancer of the lung, liver, bladder, gmastate cancer, as well apnmelanomaskin

cancer. For this reason, the EPA set a maximum contamination level in drinking water to make
sure longterm exposure to arsdnisat levels low aough to not harm human health.




Figure 1. Arsenic Levels Above the EPA Limit of 10 ppb for All So
Water Wells and Ground Water Testing from 192013, Utah*
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Less than 10 ppb
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*This map does not show the levels of arsenipublic drinking water systemall water that passes
through a public drinking water system must meet EPA requirements before public consumption.

SourcelJ.S Geological Survey




BENZENE

Benzene is a liquid chemical that has a sweet scent armlao. It is not only harmful to
human health because it is very flammable, but because it quickly evaporates into the air,
which makes it easier to breathe Benzene is commonly used to manufacture different
chemicals and products?

Benzene Emissi and Exposure

Both natural and mamade sources can cause benzene to get in to thevailcanoes and
forestfires are major natural sourcesutdmobile exfaust, coal and oil burningasoline
evaporation from gastations and industrial solvents are oimon manmade sources:*
Emissions from human activities account for the majority of exposure to berfZEme percent
contribution from different sectors to overall benzene emissions in the United States is shown
in Figure 1. Total benzene emissionsbynty in Utah are shown in Figure 2.

Figure 1. Percent Contribution to Overall Benzene People are often exposed to
Emiss$ons in the United States, 2005 benzene by breathing air that is

. 1 ‘ 1 : . contaminated with benzeneOne
Mobile Onroad | (39% .
eplleOnroad: | | | T can be exposed by havisgin
ile Non- = - ;
Mobishontione | | 2% contact with chemicals that

Fires (Wildfire & Controlled) \ESEG—G:u:__ 20% contain benzene or contact with

Residential Energy & Consumption - 6% water Contaminated W|th
Qil /Gas Production & Distribution - 3% benzenel

Petroleum Product Distribution F 3%
'™ Gasolne and tobacco smoke are

primarily responsible for the
benzenecontaminated air that
people breathe. For this reason, it
is important that people avoid
Source: U.S. Environmental Protection Agency. (2011). 2005 NaSloatsl Air Toxics. Retrieved  @Xposure to these substances as
on December 2, 2013 froimitp://www.epa.gov/nata2005/. . . .
much as possible. It is especially
important to avoid smoking: smokerseaexposed to aboutO times more benzene than
nonsmokers on a daily basi®enzene issed as an additive tgasolinehowever, the amount
of benzene in gasoline has decreased over #ery. As of 2011he EPAdecreased the annual
average of benzenallowed in gasoline to 0.62% (with a maximum average of 123%).

Solvent Use & Cleaning Ml 2%

Other M 3%

2k

0% 10% 20% 30% 40% 50%

People who work in industries that use benzene camXgosed to higher amounts of benzene
Some of hese industies include petroleum refiningioal chemical manufacturing, rubber tire
produdion, and other industries involving the production, storage, or transport of products

12




Figure 2. Total Benzene Emissions* in Tpes
that contain benzene. There are other Year, by County, Utah, 2005

occupations that may expose workers Legend
to benzene, suchs gas station Tone: per year
L []s3-303
employees, rubber workers, firefighters, ~ [ 304-795
coalovenworkers, printers, shoemakers, [ 796 - 1563
L. BOXELDER "\ . - 156.3 - 293.0
and lab techniciansBecause of the : ‘ ‘
. . . I 2931 - 6532
health risks involved with beene, the :
Occupational Safety artdealth '
Administration(OSHAgnforces benzene TOOELE
limits in the workplace to protect S

workers.

CARBON

Benzene and Human Health

MILLARD

Benzene is a carcinogen, which means it sevieR

is capable of causing canaarhumans
. }PIUq WAYNE j
Regardless otie way a person is

exposed benzene is dangerous to human IRON ,-I e j/
health. The amount of benzene a person SAN JUAN

is exposed to and the length tilme of RAE (jf

BEAVER

that exposure both impact potentially
negative health eﬁecté Exposure to high * Total Benzene Emissions refers to the combined output, in, tor

. from major point sources, n@oint area sources, wildfires,
levels of benzene over a short period of prescribed burnings, all smndoff-road emissions, commercial
time is called acute, or shetérm, marine vessels, locomotives, and airports.
€XDOSUTe; CONSIStent exposUre OVer a  ucey S Sviommeniinecion sy (200 2008 ol
long period of time is called obnic, or hitp://www. epa.gov/nata2005.
long-term, exposureLongterm benzene exposure is associated with developing leukémia.
Leukemias acancer ofbone marrow or organs that form blood. Thesdsthe body to produce
abnomal blood cells. 8&zene exposure gpecificallyassociated with a type oélkemia called
acute myeloid leukemia (AML)This type of leukemia is fastting and gets worse faster than
chronic leukemi&. AML affects the myeloid cells, which are the tissues in the bone marrow that
make bloodAside from cancer, there armumerous health hazards associated with exposure to
benzene. Shorterm exposure effects include vomiting, dizziness, drowsiness, headaahés,
skin, eye, and upper respiratory tract irritatior: Longterm exposure effects include
reproductive and deelopmental effects, blood disorders, chromosome abnormalities, immune

system damageand excessive bleedirg’
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EXCESS WEIGHT
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the risk of many chronic diseasesich as heart disease, stroke, Type 2 diabetes, osteoarthritis,
high blood pressure, gallstones, sleep apnea, and reproduistues” ®

Bodymass index (BMI) is a measure that is
dzZaSR G2 GNI Ol YR RS Tk AIG WelGh Cafeddird and VA
is used as a surrogate measure for body fat| Ranges

because it is a simple calculation that uses &
LJS NXHeighQand weight. BMI ranges and Weight Category BMI range
associated categories for adulise shown in
Table 1 Use the BMI chart iAppendix Ao
estimate yourpersonal BMI. Normal 18.51 24.9

Underweight Less than 18.5

Excess weight is a seriousalth concern in Overweight 25.01 29.9
Utah. From 2002012 60.2% of all adults Obese 30.0 and above
(ageadjusted)in Utah were overweight or
obese? The percentage of Utah adul¢ho SourcaNational Cancer Instiute.
are overweightor obese ishownin Figure 1.

Obesity and Cancer

Obesity is associated with an increased chance of develapincer such as aacer of the
esophagus, pancreas, colon, uterus, kidney, thyroid, gallbladder, and breast (after
menopause}: ® 12 0t has been estimated that being overweight or obese is responsible for
15-20% of all cancer deatiDespite this increased risk, resehers do not completely
understand the exact reasons why this is so. It may be that obesity represents other cancer risk
factors, such as poor diet (high fat and calpaied low fiber) and lack of physical activity.

Other evidence suggests that obesity increases the amount of certain hormones and proteins
that may make it easier for tumors to grait.osingweight may reduce the risk of cancer, but
there is currently not enough evidence to definitively support thatdasion™ ** However,

losing weight improves health in many other ways and does reduce the risk of other weight
related diseasesuch asigh blood pressure and diabetés.

Excess Weight and Disease Prevention

The World Cancer Research Fund and the Ameticstitue for Cancer Research recommend
the following behaviors as ways for people to lowleeir risk for excess weighelated
disease™
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Exercise at least 30 minutes per day
. Avoid energydensefoods (like fast food) and drinks with lots of sugar
Eat more planbased foods
Limit red meat and processed meat consumption
Limit alcohol consumption
Limit salt consumption and avoid preserving foods with salt
Try to get all daily nutrients without usyrdietary supplemerst

Figure 1 AgeAdjusted Percenbf Adult Population who are
Overweight or Obese (BMI 25 or over), by County, Utah, 22092

Legend
[ ]475%-486%
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Source: Utah BehaviorRisk Factor Surveillance System. Retridued 20, 201#om Utah
Departmentof Health, Center for Health DatadicatorBased Information System for Public
Health website: http:/ibis.health.utah.gov

Note: Ageadjusted to the U.S. 2000 standard population.

*Use caution interpreting. Estimates have a coefficient of variation >3@4terefore deemed
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LACK OF PHYSICAL ACTY

Consistent physical activity is a vital component of maintaining good health antyeued). It
also plays a role in reducing the risk of certain cancers, such as cancercofahgbreast, and
uterus (endometrium): % °Physical activity has been shown to redtie risk of colon cancer
by 30%40%?> Furthermore, physical activity reduces the risk of developing and dgong
breast cancer, regardless of whethghmysical activity began before or after diagnosfsThe
risk of uterine cancer can be reduced 28904°

Other research shows that physical activity could lower the risk of other cancers as well, but
results are less conclusivéside from lowering th risk of certain cancers, other health

benefits of physical activity include weight control; healthy bones, joints, and muscles; and
psychological health. It also lowers the risk of high blood pressure, diabetes, heart disease, and
early death> °

Physical Activity Recommendations Wh- i R2S&8 aY2RSNJ
GOAI2NRdza ¢ AV Sy

To reduce the risk of cancer and other diseases, it is
The CDC says that a good way to

important to be physically active on a regular basis. The iterentiate between the two is by
Centers for Disease Control and Prevention (CDC) makeslking. With moderatentensity,
the following plysical activity recommendations.

you can talk but not sing. With
vigorousintensity activity, you will

. not be able to say more than a few
T Children ages 6 to 17 words without needing a breath.

1. Atleast 60 minutes per day of a
combination of aerobic, muscle SourceCenters for Disease Control and Preventi
strengthening, and bone strengthening
activities.

1 Adults ages 18 to 64

1. Atleast 2 hours and 30 minutes mibderateintensity aerobic activitgr 1 hour
and 15 minutes o¥igorousintensity aerobic activity every weeind

2. Musclestrengthening activities on at least 2 days of
the week

9 Older adults age 65 and older who are generally fit and without any limiting health
conditions

1. Atleast 2 hours and 30 minutes mibderateintensity aerobic activitgr 1 hour
and 15 minutes o¥igorousintensity aerobic activity every week and muscle
strengthening activities on at least 2 days of the wesakd
Musclestrengthening activities on at least 2 days of the week
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http://cdc.gov/physicalactivity

During 20112012 74.5% of adultsn Utah(age 18 and older) do not meet the recommended
aerobic activity and muscle strengthening recommendatibfike percentage of Utah adsl

(age 18 and older) who did not meet the recommendations for both aerobic activity and muscle
strengthening, aerobic activity, and muscle strengthening are presented in Figures 1, 2, and 3,
respectively.

Figure 1 AgeAdjusted Percenbf Adults (age 8 and older) whadid not
meet both the Aerobic Activity and Muscle Strengthening
Recommendationsby County, Utah, 2012012

Legend
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Source: Utah BehaviorRisk Factor Surveillance System, Retrievetuoa 20, 2014rom the Utah Department of Healt@enter

for Health DatalndicatorBased Information System for Public Health website:

Note: Ageadjusted to the U.S. 2000 standard population

*Use caution interpretingstimates have a coefficient of variation >30% and therefore deemed unreliable by UDOH standards.
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Figure 2 AgeAdjusted Percenbf Adults Figure 3AgeAdjusted Percenbf Adults
(age 18 and older) whdid not meet the (age 18 and older) whdid not meet the
Aerobic Activity Recommendations, Muscle Strengthening Reenmendations,
by County, Utah, 201-2012 by County, Utah, 2011
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Source: Utah Behavioral Risk Factor Surveillance System, Retrieved ob 204 2rom the UtalDepartment of Health, Center
for Health DatalndicatorBased Information System for Public Health webkitp://www.ibis.health.utah.gov

Note: Ageadjusted to the U.S. 2000 standard population.
*Use cautia interpreting. Estimates have a coefficient of variation >30% and thereforaetkanreliable by UDOH standards.
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