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Dear Colleague:

The Oregon State Cancer Registry (OSCaR) is pleased to present its seventh annual
report, Cancer in Oregon, 2002, which provides you with a resource book for information
on cancer in Oregon. This report contains complete surveillance data for the years
1998-2002; trends for selected sites also include data from 1996 forward. For complete
historical data, see earlier reports of Cancer in Oregon, which are available on our
website www.healthoregon.org/oscar. This report uses current methods for cancer data
analysis that conform to national standards. You may find it helpful to review the section
What’s New for 2002?, as well as the technical documentation for specific details.

The information in this report is available due to the diligent efforts of hospital-based
cancer registrars, as well as staff from hospitals, ambulatory surgery centers, pathology
laboratories, numerous physician offices, and other states in which Oregon residents are
diagnosed with and/or treated for cancer. Their cooperation in reporting timely, accurate,
and complete cancer incidence data is deeply appreciated.

OSCaR would also like to acknowledge the following organizations that have been sup-
portive of cancer reporting in Oregon: Oregon Medical Association (OMA), Oregon Can-
cer Registrar’s Association (OCRA), the Oregon Association of Hospitals and Health Sys-
tems (OAHHS), and the Oregon State Cancer Registry Advisory Committee. We would
also like to acknowledge our primary funding source, the Centers for Disease Control and
Prevention, National Program of Central Cancer Registries.

For additional copies of this report, please feel free to download a copy from our website:
www.healthoregon.org/oscar/. If you need to receive the report in an alternate format,
please contact the office at (503) 731-4858.

Sincerely,

Donald K. Shipley, MS Recinda L. Sherman, CTR
Program Manager Senior Research Analyst
Oregon State Cancer Registry Oregon State Cancer Registry
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[. EXECUTIVE SUMMARY

I. EXECUTIVE SUMMARY

Each day in 2002, 47 Oregonians were
diagnosed with an invasive', reportable?
cancer, and 20 Oregonians died due to
malignant tumors. Cancer risk increases
with age, and Oregon’s population is aging.
Overall, 75% of cancers in Oregon occur in
people over the age of 55. Consequently,
there is the potential for an upsurge in
cancer incidence and mortality.

It is estimated that 80% of all cancers are due
to environmental and lifestyle factors, which
means that they are potentially preventable. By
controlling modifiable risk factors (see Cancer
Risks) and appropriately screening for cancers
that can be detected at an early stage (see
Cancer Screening and Prevention), Oregonians
can help reduce the burden of cancer in their
state.

CANCER LEADING CAUSE OF DEATH AMONG OREGONIANS

In 2000, a long-standing trend was broken
when cancers surpassed heart disease to

become the leading cause of death among
Oregonians®. (See Figure I-1.)

Mortality rates due to cancers* have been
declining by 1% a year since 1996 while
heart disease mortality has been variable.
Initially, heart disease declined by 4% a
year from 1996-2000. Then from 2000—
2002, mortality due to heart disease slowed
to a 2% annual decline. The 3 leading
cause of death, cerebrovascular disease
(stroke), has been declining steadily by 2%
a year since 1996. In 2002, the mortality
rate for all cancers combined was 196.5;
the rate was 190.5 for heart disease and
68.7 for stroke.

The average age of death due to cancer
is younger than the age of deaths due to

heart disease. This results in over 30% more
years of potential life lost® (YPLL) due to cancer
than to heart disease. Cancer is the 2" leading
cause of YPLL for men, following accidents and
adverse effects and is the leading cause of YPLL
for Oregon women. About 22,750 YPLL are lost
annually in Oregon due to cancer mortality.

FIGURE [-1

Leading Causes of Death, by Year
Observed Rates and Fitted
Historical Trends, Oregon

Deaths per 100,000
o
o

1996 1997 1998 1999 2000 2001 2002
Year

Heart Di -

—_All Cancers = Stroke

" Invasive cancers exclude in situ diagnoses with the exception of bladder cancers.

2 Reportable cancers do not include basal or squamous cell carcinomas of the skin (except if skin of genitalia) or in situ cervical cancers.

3 Although there were more heart disease deaths in 2000 and in 2002 than cancer deaths, the age-adjusted rate was higher for cancer deaths, which indicates a
greater burden among Oregonians. In 2001, both the counts and age-adjusted rates for cancer deaths exceeded those for heart disease.

“The all-cancers mortality data exclude in situ cases, cases of unknown or uncertain behavior (there is an average of 50 such deaths a year in Oregon), as well as
benign neoplasms. Cancers that first became reportable in 2001 are not included in the all-cancers mortality trends. Including these additional cases raises the all-
cancers mortality rate and artificially affects the historical trends. Please see the Technical Section and/or Appendix A for additional information about these newly
reportable cases.

5YPLL calculated on combined mortality data from 1998-2002 with age 65 as the threshold for age of death.

CANCER IN OREGON, 2002



[. EXECUTIVE SUMMARY

LEADING CANCER SITES

Breast Cancer is the most common
reportable malignancy, with 2,749 invasive
cases diagnosed among women and 19
among men in 2002. It is the 3" leading
cause of cancer death in Oregon. Among
43 states with high quality cancer incidence
data, Oregon consistently has one of the
highest female breast cancer incidence
rates. However, the mortality rate due to
female breast cancer in Oregon is similar to
that seen nationally. Appropriate screening
through breast exams and mammography
could decrease the number of women
diagnosed at advanced stages of disease
and, thereby, decrease mortality.

Prostate Cancer is the 2" most common
reportable malignancy, with 2,519 invasive
cases diagnosed in 2002. It is also the 4™
leading cause of cancer death in Oregon.
Among 43 states with high quality cancer
incidence data, Oregon men rank in the
lower third for prostate cancer. Currently,
the causes of prostate cancer are poorly
understood, and there is no consensus on
the benefit of prostate cancer screening.

Lung Cancer is the 3 most common
reportable malignancy, with 2,444 invasive
cases diagnosed in 2002. Lung cancer

is the leading cause of cancer death in
Oregon. At present, there are no effective
early detection tools for lung cancer.
Therefore, this malignancy is often
diagnosed at an advanced stage, resulting
in a poor prognosis. Tobacco use is the
single, greatest risk factor for lung cancer.
In 2002, tobacco use was implicated in
80% of lung cancer deaths. Although lung
cancer incidence rates among Oregon men
are similar to those seen nationally, Oregon

ranks as one of the states with highest lung
cancer incidence among women. Decreasing
tobacco use in Oregon could significantly lower
lung cancer incidence and mortality.

Colorectal Cancer is the 4" most common
reportable malignancy, with 1,720 invasive
cases diagnosed in 2002. Colorectal cancer is
the 2" most common cause of cancer death
among Oregonians. Routine screening can
reduce both the incidence and mortality of
colorectal cancer through early detection and
removal of precancerous polyps.

Bladder Cancer is the 5" most common
invasive malignancy with 855 invasive cases
diagnosed in 2002. Smoking is the greatest risk
factor for bladder cancer. Exposure to chemicals
in the workplace can also increase the risk for
bladder cancer if safety measures are not taken.
Workers at highest risk are rubber, leather,
textiles, and paint products workers as well as
hairdressers, machinists, printers, and truck
drivers. Although there are no recommendations
for routine screening tests, blood in the urine

is an early sign of bladder cancer. Having the
bladder checked by a health care provider at
the first sign of blood in the urine can identify
bladder cancer in the earliest and most treatable
stage.

Melanomas of the Skin are the 6" most
common reportable malignancy with 830
invasive cases in 2002". Oregon has one of

the highest melanoma incidence rates in the
nation, particularly among women, and a higher
melanoma mortality rate than the national
average. Sun avoidance, particularly during
childhood, is the best protective measure
against developing melanomas.

" Cancer incidence rates are calculated on invasive cancers (no in situ) with the exception of bladder cancer. Although there were more total
cases of melanomas of the skin, there were fewer invasive cases (1,612 total melanomas, of which 830 were invasive, compared to 855 blad-

der; all of which were invasive).

OREGON STATE CANCER REGISTRY
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OREGON POPULATION OVERVIEW

Although the causes of most cancers are
unknown, there are specific community
characteristics that can influence a
population’s burden of cancer. The most
significant risk factor for cancer is age.
According to the 2000 US Census, 12%

of Oregonians are aged 65 and over.
However, the distribution of Oregon seniors
is not constant across the state. (See
Figure 1-2.)

Regardless of the age of the underlying
population, the burden of cancer among
Oregonians can be lessened with
appropriate, population-based screening for
cancers that can be detected at an early or
premalignant stage, such as colorectal and
cervical cancers. Access to medical care for
appropriate screening as well as treatment
is imperative to reduce the toll of cancer
among Oregonians.

An important factor affecting access to
medical care is the physical distance

the population lives from where medical
services are located. The majority of
Oregon counties are classified as Rural or
Frontier (extremely rural with < 6 persons
per square mile). In many counties, there
are urban centers with medical services,
however, the distribution of the population
living outside of those areas is variable by
county. (See Figure [-3.) Most counties with
a high percentage of residents residing
outside urban areas also have a high
percentage of senior residents.
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FIGURE I-2

Percentage of Oregon Seniors (65 or older)
by County
US 2000 Census

[O=<12% [J12-15% > 15%

FIGURE 1-3

Percentage of Oregon Population
Living Outside an Urban Area, by County
US 2000 Census

[] <20% []20-75% [~ 75%
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Cancer burden can also be lessened by
controlling modifiable risk factors, such
as tobacco use. Regional differences

in social and economic conditions

affect access to medical care, as well

as prevalence of many behavioral

risk factors, and overall health. The
distribution of seniors in poverty does not
conform to the urban/rural continuum, and
there are large pockets of impoverished
seniors living in both rural and
metropolitan areas. (See Figure |-4.)

FIGURE [-4

Percentage of Oregon Seniors
Living in Poverty, by County
US 2000 Census

[]<s%

|:| 5-10% -> 10% Poverty
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II. INTRODUCTION

The Oregon State Cancer Registry
(OSCaR) was established by the 1995
Oregon Legislature to conduct statewide
cancer surveillance and to guide cancer
control program planning. The registry
began collecting information on all
reportable cancers diagnosed in Oregon as
of January 1, 1996. The Oregon legislation
defines the purpose of OSCaR as follows:

“..to provide information to design, target,
monitor, facilitate, and evaluate efforts;
determine the causes or sources of cancer
among the residents of Oregon,; and
reduce the burden of cancer and benign
tumors in Oregon.”

Data from OSCaR provide an overview

of all reportable cancers diagnosed in
Oregon, including all malignant neoplasms
except basal or squamous cell carcinomas
of the skin (except if of skin of genitalia)
and in situ cervical cancers. Cancer
incidence data, which are collected by
registrars trained in cancer reporting,
provide a more complete picture of cancer
among Oregonians than can be obtained
from mortality data alone. This information
is useful for cancer prevention programs,
clinicians, policy makers, and for the public
to understand the impact of cancer among
Oregonians.

By combining information from the
statewide cancer registry, death
certificates, and health behavior surveys,
the data provide an opportunity to answer
a variety of epidemiological questions. This
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information will help cancer control programs
identify at-risk populations as well as support
epidemiologic studies of risk factors and cancer
etiology. Many such questions are covered in
this report including the following:

v" How many Oregonians are diagnosed
with cancer each year?

v" Which cancers are the most common?

v' Which cancers are the deadliest (most
deaths per diagnosed case)?

v' What are the trends in cancer incidence
and mortality?

v" How many Oregonians are being
screened for cancers?

v' Which groups of Oregonians are
disproportionately affected by cancer?

v' What geographic areas in the state have
higher cancer mortality?

OSCaR also collects information on stage (the
level of a cancer’s progression) at the time

of diagnosis. This is an important indicator

of the effectiveness of screening efforts, as
well as a determinant of treatment options

and a predictor of survival for many types of
cancers. For example, detecting female breast
cancer in the early stages (through screening
such as mammography) is thought to reduce
mortality and have the strongest influence over
whether a woman with breast cancer can be
successfully treated.
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I11. WHAT'S NEW IN 20027?

Diagnosis year 2002 marks the seventh
year of complete cancer reporting for Ore-
gon. Five years of complete data are includ-
ed in this annual report, 1998-2002. Limited

data for prior years are included. For historical
data, please review prior reports on our website
at www.healthoregon.org/oscar/.

CANCER AND RACE AND ETHNICITY IN OREGON

Limited data were published in prior reports
for cancers by race and ethnicity. This
year’s report includes additional information
on cancers by race and ethnicity for
selected sites. However, due to issues with
the completeness and accuracy of race
and ethnicity reporting, these data must be
interpreted with caution. Please refer to the
Technical Section for additional information
and an overview of ongoing efforts to
improve the race and ethnic origin data in
the Registry.

Rates by race and ethnicity are not com-
parable with data from previous OSCaR

annual reports because the 2002 data were
analyzed using different racial and ethnic cat-
egories. Race and ethnicity categories included
in this report now conform to national reporting
standards. There are four race categories—Af-
rican American, American Indian/Alaskan Na-
tive, Asian/Pacific Islander, and White. There
are two ethnic categories—Hispanic and Non-
Hispanic. The categories are no longer mutually
exclusive. The race data are reported regard-
less of ethnicity, and the ethnicity data are
reported regardless of race. This change allows
for comparability with national data and enables
comparisons for tracking progress of Healthy
People 2010 objectives.

DENOMINATOR CHANGE

Denominator data used to calculate
incidence and mortality rates for prior years
were population estimates from the Center
for Population Research and Urban Studies,
Portland State University (PSU), a resource
center for population data designated by
the US Bureau of the Census. However, the
PSU data does not include race or ethnicity
population counts with the level of detail

needed to age-adjust rates. This year’s report
uses bridged, intercensal estimates directly from
the 2000 US Census. Although the differences
in rates are negligible at the state level, some
county level rates show modest variation due

to the change in calculation. However, this
allows direct comparability among the race

and ethnicity rates and rates for the general
population.

OREGON STATE CANCER REGISTRY
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CHANGE IN CALCULATING AGE-ADJUSTED RATES

In reports from prior years, all age-
adjusted rates were calculated per 100,000
population using the Year 2000 standard
population with 18 age-groups. This year,
to allow greater comparability with national
mortality data, the age-adjusted rates

were calculated using 19 age-groups: infants
less than one year of age were put in an age
group stratum separate from one year to four-
year-olds. Because cancer is more common
among the elderly, this analysis change results in
minimal data variance.

TREND DATA

Two types of trends are presented in this
year’s report: current trends and historical
trends. Current trends include the most
recent five years of data, 1998-2002. His-
torical trends include all available years of
data, 1996-2002.

All trend data should be interpreted with
caution. Over the years, notable changes
in coding and collection standards have
occurred, which affect the interpretability
of the data. Specifically, in 1999, a national
switch from ICD-9 classification to ICD-10
changed how cause of death is recorded
and how cancer mortality data correlate
with cancer incidence data. In 2001, major
changes affecting coding for staging and
cancer reportability came into effect for
cases collected by cancer registries nation
wide. Please review the Technical Section
for specific information on data collection
and analysis changes.

Current trends for 1998-2002 have been
calculated for incidence and mortality for
each site. The trend is the average annual
percent change (APC) per year based on
the past five years. These data are pre-
sented in Fast Facts for selected sites and
in the incidence and mortality tables for
all cancer sites. The five-year trends are
intended to demonstrate general cancer
trends.
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Historical trends have been calculated and
presented only for selected sites and include
all available years of data. These trends are
intended to show any potential changes in
cancer incidence or mortality in recent years.
In future reports, these historical trends will
continue to be presented with additional years
of data, which will increase their applicability.
These historical trends are useful for cancer
control program evaluation and will assist in
understanding shifts in cancer rates in Oregon.

Trends are affected by a number of factors in-
cluding the following:

v general reporting improvements from
early years,

v’ site-specific reporting deficiencies in
recent years as more cancers are being
treated in outpatient settings (outside of
the rigorous hospital reporting system),

v' changes in reporting requirements and/or
coding standards,

v changes in characteristics of underlying
populations, natural fluctuations, and

v’ true changes in population risk and/or
burden.

All trends are based on rates per 100,000 that
are age-adjusted to the Year 2000 Standard
Population. Please see the Technical Section for
more detailed discussion.
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CANCER MAPS

The 2002 report includes mapped rates
for incidence and mortality. These maps
are not intended to represent individual
county rates; county rates are presented in
Tables 3-4. These maps depict statistically
smoothed county rates to identify regional
differences that would not necessarily be
apparent when reviewing single county
rates. The mapped rates for 2002 differ
from last year’s report by showing the
county rates as above, below, or at the
national rates. For additional information
about methodology, please see the
Technical Section.

Cancer incidence and mortality vary by
region. These regional variations of cancer
rates may lead to concern about exposures
to carcinogens or unequal risk in some
areas of the states. However, translating
regional cancer rate differences into
differences in cancer risk is problematic.

It is important to recognize that multiple
factors influence geographic variation

in cancer rates. Despite the multitude

of factors influencing cancer variations

by region, these maps illustrate regional
differences in cancer incidence and
mortality and may suggest areas to target
screening and prevention programs or to
expand treatment facilities.

In addition to true differences in burden or
random rate fluctuations, the following are
also responsible for regional variation of
cancer rates:

Variation in Population Demographics - Some
cancers have different rates among different
racial or ethnic groups. For example, breast
cancer rates are generally higher in white
women and prostate cancer rates are generally
higher in black men. Therefore, racial makeup of
an area should be considered when evaluating
regional differences.

Variation in Medical Care/Screening - In
areas with higher cancer screening rates,

such as PSA testing for prostate cancer, more
cancers will be diagnosed. However, for several
cancers, notably cervical, breast, and colorectal,
a higher percentage of early stage diagnoses
associated with higher screening rates can result
in more favorable prognosis for these cancers.
Comparing both incidence and mortality rates

is important to gain a more complete picture of
regional cancer differences.

Variation in Reporting - Although OSCaR has
a total case completeness rate of over 95%,
cancer reporting may differ by region in terms
of completeness and type of report source
(hospital, physician office). Ongoing efforts by
registry staff will help alleviate these sorts of
artifactual differences.

OREGON STATE CANCER REGISTRY
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IV. CANCER OVERVIEW

Risk factors for cancers include biologi-
cal predisposition (genetics), individual
behaviors, and environmental exposures.
While some risk factors are inherent and
immutable (age, sex, genes), other factors

A. CANCER RISKS

are modifiable and preventable (tobacco use,
diet, environmental exposures). No single factor
can determine whether a person will get cancer;
genetic, lifestyle, and environmental factors to-
gether influence the risk of developing cancer.

Eighty-five percent of cancers occur in
people without a family history of cancer.
Familial cancers may reflect both shared
genes and shared environments. It is es-
timated that 80% of all cancers are due to
environmental and lifestyle factors, which
means they are potentially preventable.
Internationally, cancer incidence varies
widely by country for many cancers. Stud-
ies have shown that immigrants gradually
acquire the cancer rates of their adopted
countries as they become acculturated.
This illustrates the considerable influence
of environmental and lifestyle factors on
cancer incidence.

Environmental and lifestyle factors that affect
cancer risk include tobacco use, viral infections,
radiation, diet, physical inactivity, and alcohol
intake. In addition, occupational or environmental
exposures to asbestos, secondhand smoke, and
other carcinogens contribute to cancers that are
potentially preventable. These exposures interact
with genetic factors to determine an individual’s
risk of developing cancer. In this section, we
summarize the leading known risk factors for
cancer. For additional information, please re-
view the National Toxicology Program’s Report
on Carcinogens available at: http://ntp.niehs.nih.
gov/index.cfm?objectid=72016262-BDB7-CEBA-
FAG0E922B18C2540.

BIOLOGICAL PREDISPOSITION

As an individual ages, his or her risk of de-
veloping cancer increases. Overall, 75% of
cancers in Oregon occur in people over the
age of 55 years. A person’s sex also affects
his or her risk of developing cancer. Certain
cancers are clearly sex specific (cervical in
women, prostate in men). Other cancers
may be more common among persons of

a particular sex, such as breast cancers
among women.
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Genetic predisposition appears to play an im-
portant role in many cancers, as demonstrated
by the clustering of cancers in some families. A
women’s risk of breast cancer is doubled if her
mother or sister has had breast cancer. If both
the woman’s mother and sister have had breast
cancer, the risk is increased about four times.
Risk is further increased when the relative was
diagnosed before age 50. Two genes have been
identified as “breast cancer genes”: BRCA1 and
BRCAZ2, which account for 5-10% of all breast
cancers.
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Melanoma also appears to have a genetic
component. In general, the lighter one’s
skin, the higher one’s risk of developing
melanoma. The susceptibility to develop
melanoma is related to the propensity for
sunburn, which is inherited. About 10% of
melanoma cases occur in individuals with a
family history of melanoma. Individuals who
have one affected relative have a two-fold
increased risk of melanoma; those with two
affected relatives have a five-fold increased
risk. Researchers have identified several
genes that may mediate this familial risk.

colorectal cancer: familial adenomatous
polyposis (FAP) and hereditary nonpolyposis
colorectal cancer (HNPCC). In addition to
these well-described hereditary cancers,

a family history of colorectal cancers may
increase a person’s risk of colon cancer two to
four fold. Twenty percent of colorectal cancer
cases have a recognized familial component.
Individuals with first-degree relatives who have
had colorectal cancer are at increased risk for
developing this cancer, especially if the relative
was diagnosed before age 45. If several first-
degree relatives have a history of colorectal

There are two recognized forms of hereditary cancer, the risk is even greater.

MODIFIABLE BEHAVIORS

Tobacco Use — Tobacco use is the greatest
preventable risk factor for cancer. Historical-
ly, tar has been considered the most impor-
tant carcinogen in tobacco. However, recent
evidence suggests that nicotine disrupts
apoptosis, or programmed cell death, which
can lead to tumor initiation, progression, or
metastasis. Apoptosis is needed to destroy
abnormal cells that are a threat to the body,
such as cells with DNA damage due to

age or an exposure, and is a central self-
defense mechanism against cancer. This
may explain the synergistic effect smoking
has when combined with other exposures,
such as sun exposure. Because of its over-
whelming importance as a carcinogen, we
have devoted an entire section of this report
to use of tobacco. (See Tobacco and Can-
cer.)

Diet — Dietary factors appear to increase
the risk of developing many cancers. The
varying incidence in different parts of the
world suggests that diet plays an important
role in the development of oral, esophageal,

and stomach cancers. Population studies sug-
gest that persons who consume a high-fiber,
low-fat diet have a lower risk of developing
colorectal cancer. Comparative studies have
shown that prostate cancer rates are generally
higher in countries in which the population con-
sumes more animal fat.

Physical Activity — Epidemiologic studies sug-
gest that increased physical activity decreases
risk of breast, colorectal, and pancreatic can-
cers. The association has been noted for both
occupational, transportation-related, and leisure
time physical activity.

Obesity — People who are overweight are at
increased risk of multiple cancers, including
breast, colorectal, endometrial, kidney, pancre-
atic, oral, and esophageal cancers.

Alcohol Use — Heavy alcohol consumption

is a risk factor for cancers of the oral cavity,
pharynx, and larynx. Smoking and alcohol
consumption result in a synergistic effect,
producing a greater cancer risk in those who do

OREGON STATE CANCER REGISTRY
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both than would be expected if their effects
were merely additive. These two behaviors
account for approximately three-fourths of all
oral cancers in the United States. In addition,
heavy alcohol consumption increases the risk
of developing esophageal and liver cancers
and has been implicated in development of
cancers at other sites.

Reproductive Behavior — Several epide-
miological studies suggest that reproductive
patterns influence breast cancer risk. Pro-
longed exposure to natural and therapeutic
estrogen is believed to raise the risk of breast
cancers slightly. The number of menstruating
years for a woman is one risk factor; early
menarche and late menopause increase a
woman’s risk. An early age at first pregnancy
and a high number of full-term pregnancies
are protective factors. The effect of lactation
is still not clear; however, there is evidence of
an increasing protective effect with the great-
er number of months a woman breastfeeds.

Sexual Behavior — The risk of cervical
cancer is linked with the onset of sexual
activity. The risk is higher among women
who become sexually active at an early

age and who have multiple sexual partners.
This risk is related to the risk of exposure

to human papilloma viruses (HPV), which
have been identified as a cause of cervical
cancer. Several different types of HPV infect
the genital tract, and two of the HPV types
cause genital warts. Other types appear to
cause cervical dysplasia and cervical cancer.
Infection with HPV is the strongest risk factor
for developing cervical cancer. HPV is spread
primarily through sexual contact, and about
40 HPV variants have been linked to other
cancers of the anus, vulva, vagina, penis,
oropharynx, mouth, and skin. Currently,
vaccines for HPV are being studied in clinical
trials for the prevention of cervical cancer and
have shown that an HPV vaccine could be
effective against the most common strains of
HPV that cause cervical cancer.

Sexual activity may also be related to the de-
velopment of prostate cancer. One study has
shown greater sexual activity and frequency

of venereal disease in prostate cancer cases
compared to controls. This suggests the possi-
bility that some cases of prostate cancer may
also result from a sexually transmitted agent;
however, no “culprit” has been identified.

ENVIRONMENTAL EXPOSURES

Environmental Contamination — Expo-
sure to carcinogens in the environment is a
risk factor for cancers. However, assessing
exposure to environmental contamination is
particularly difficult due to the lag time be-
tween exposure and diagnosis, as well as the
complexity of determining an individual’s or
community’s exposure. Currently, such expo-
sures are thought to contribute to a relatively
small proportion of all cancer diagnoses.
However, there is sustained concern among
the public about environmental hazards, and
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researchers are continually improving research
techniques to address such issues.

Secondhand smoke — Exposure to second-
hand smoke increases the risk of lung cancers
in non-smokers. Non-smoking spouses of
heavy smokers have about double the risk of
lung cancers compared to non-smoking spous-
es of non-smokers.

lonizing Radiation — Sources of exposure to
ionizing radiation include medical imaging and
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treatment (x-rays, radiotherapy), radioactive
elements in the soil and air (uranium, radon
gas), nuclear weapons, and occupational
exposure (such as that occurring among
nuclear shipyard workers). lonizing radia-
tion has been related to an increased risk of
several cancers, including leukemia, thyroid,
breast, and lung cancers.

Occupational Exposures — Many occu-
pational exposures have been associated
with increased risk of developing certain
cancers. For instance, workers exposed

to aniline dyes and certain solvents are at
increased risk for bladder cancer. Miners
exposed to radon gas have an increased risk
of developing lung cancer. Asbestos expo-
sure is the primary risk factor for developing
mesothelioma, and workers exposed to vinyl
chloride are at increased risk for developing
angiosarcoma of the liver.

Sun Exposure — Epidemiologic studies
have identified a strong relationship between

being sunburned as a child or adolescent and
developing melanoma as an adult. Exposure to
sun also increases the risk of developing basal
and squamous cell carcinomas for the skin.
While the use of sunscreen is recommended for
general skin health, there is no direct evidence
that sunscreen use can prevent skin cancers.
Therefore, using sunscreen is not a substitute
for avoidance of sun exposure.

Viral Infections — In addition to HPV and its
contributory role in developing cervical cancers
(See Sexual Behavior) as well as cancers of
the vulva and penis, several other viruses have
been associated with cancers. These include
Epstein-Barr virus, which has been associated
with Burkitts lymphoma, nasopharyngeal car-
cinoma, and Hodgkin lymphoma; hepatitis B
and C virus, which increase the risk of hepato-
cellular carcinoma; HTLV-1 virus, which causes
adult T-cell leukemia, and the human immuno-
deficiency virus (HIV), which has been associ-
ated with non-Hodgkin’s lymphoma and Kaposi
sarcomas.

UNKNOWN FACTORS

The causes of many cancers are still
unknown. For instance, most breast cancers
(80%) occur in women with no identifiable
risk factors other than being female and
post-menopausal. Colorectal cancers also
frequently occur in individuals without any
known risk factors other than age. This
emphasizes the importance of population-
based preventive screening so that these
cancers can be identified early at the most
treatable stage. (See Cancer Screening
and Prevention for recommendations on
preventive screenings.)

Causes of other types of cancers are also
chiefly unknown, and there is continuing

public concern about environmental
contamination and industrialization possibly
contributing to increasing cancer rates.
However, it may not be prudent to use cancer
incidence as a rationale for environmental
action. Cancers diagnosed today may
represent exposures that occurred many years
ago. To improve public health, environmental
and other exposures that place citizens’ health
at risk should be addressed before they can
lead to increased cancer incidence. Such
primary prevention is particularly important

for cancer sites that have no early detection
methods or viable treatment regimens.

OREGON STATE CANCER REGISTRY



[V. OVERVIEW

B. TOBACCO AND CANCER

13

Smoking contributes to about one in every
five deaths in the US and is one of the most
important modifiable risk factors leading to
premature death. Cigarette smoking resulted
in over one million years of potential life lost
(YPLL) before age 65, and over five million
total YPLL in 1990 alone. More than 6,000
Oregonians die annually from tobacco-
related disease. Tobacco annually claims
more lives than AIDS, drug and alcohol
abuse, motor vehicle crashes, murders, and
fires combined. In 2003, 500,000 Oregon

adults smoked, and 75,000 adults chewed
tobacco. For most smokers, addiction to
tobacco began in their youth. Despite gains
in preventing youth from starting to smoke,
45,000 Oregon youth still smoke and 13,000
chew tobacco.

Although lung cancer is perhaps the most well-
known and well-publicized disease that has
been linked to tobacco use, there are a variety
of other ilinesses and cancers that are associ-
ated with tobacco exposure.

TOBACCO-ASSOCIATED SITES

Lung cancer continued to receive enor-
mous amounts of media attention, and its
association with tobacco use is a source of
numerous recent and pending lawsuits. It is
estimated that 85% of all lung cancers are
etiologically related to smoking, and smoking
confers 12 - 22 times the risk of dying from
lung cancer. Other factors, such as occupa-
tional and environmental exposures, play a
much lesser role in the development of lung
cancer. Non-smokers exposed to second-
hand smoke have twice the risk of develop-
ing lung cancer compared to non-smokers
without passive tobacco smoke exposure.

Most people who develop lung cancer die
from the disease, and smoking preven-

tion and cessation remain the best hope for
reducing mortality from this cancer. After ten
years of smoking cessation, the risk of devel-
oping lung cancer falls to about 50% of that
of a continuing smoker. At 20 years, the risk
approaches that of a non-smoker.

Oral cancers include those of the tongue,
gums, inner cheeks, lips, tonsils, and palate,
and are highly associated with tobacco and
heavy alcohol use. These behaviors have a
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synergistic effect on oral cancer risk. Although
oral cancers only account for about 3% of all
Oregon invasive malignancies, they are highly
preventable because the use of tobacco and
alcohol accounts for approximately 75% of
these cancers. Preventive measures for these
cancers include discouraging the initiation of to-
bacco use, encouraging the cessation of smok-
ing and smokeless tobacco, and decreasing
alcohol use. There is good evidence that oral
cancer risk declines quickly with cessation of
smoking or smokeless tobacco use. In fact, little
or no elevation in risk was found among those
who had quit smoking for ten or more years.

Bladder cancer is strongly linked to smok-
ing. Carcinogens in the smoke are absorbed
into the bloodstream and partially excreted in
the urine. Since the bladder collects and holds
urine, the lining of the bladder wall is exposed
to carcinogenic tobacco by-products for long
periods of time. Cigarette smokers develop
bladder cancer two to three times more often
than non-smokers do, and the risk increases
with the quantity smoked. Heavy smokers have
bladder cancer risks up to five times those of
non-smokers.
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Cervical cancer is most strongly
associated with the presence of the human
papilloma virus (HPV); however, smoking
is also associated with elevated risk for
cervical cancer. Studies that controlled

for other factors, such as age at first
intercourse and number of sexual partners,
have found this association with smoking
to persist. The Pap smear is a useful
screening test to detect early stage and
precancerous lesions. Safe sexual practices
and abstinence from tobacco are the most
effective primary prevention strategies.

Pancreatic Cancer is often diagnosed

at later stages when it is difficult to treat
because symptoms are frequently vague.
Smoking is a significant risk factor for
pancreatic cancer. Increased smoking
increases the risk of developing pancreatic
cancers in a dose-dependent fashion up
to two times the baseline risk. Therefore,
eliminating any modifiable risk factor,

specifically smoking, is important to reduce

the burden of this disease.

Gastrointestinal cancers have also been
linked to smoking. The strength of the
