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Cancer: Basic Facts

What Is Cancer?
Cancer is a group of diseases characterized by uncon-
trolled growth and spread of abnormal cells. If the spread
is not controlled, it can result in death. Cancer is caused
by both external factors (tobacco, chemicals, radiation,
and infectious organisms) and internal factors (inherited
mutations, hormones, immune conditions, and muta-
tions that occur from metabolism). These causal factors
may act together or in sequence to initiate or promote car-
cinogenesis. Ten or more years often pass between expo-
sure to external factors and detectable cancer. Cancer is
treated with surgery, radiation, chemotherapy, hormone
therapy, biological therapy, and targeted therapy.

Can Cancer Be Prevented?
All cancers caused by cigarette smoking and heavy use of
alcohol could be prevented completely. The American
Cancer Society estimates that in 2007 about 168,000
cancer deaths are expected to be caused by tobacco use.

Scientific evidence suggests that about one-third of the
559,650 cancer deaths expected to occur in 2007 will be
related to overweight or obesity, physical inactivity, and
nutrition and thus could also be prevented. Certain
cancers are related to infectious agents, such as hepatitis
B virus (HBV), human papillomavirus (HPV), human
immunodeficiency virus (HIV), Helicobacter pylori (



How Many People Are Expected to Die
of Cancer This Year?
This year about 559,650 Americans are expected to die of
cancer, more than 1,500 people a day. Cancer is the
second most common cause of death in the US, exceeded
only by heart disease. In the US, cancer accounts for 1 of
every 4 deaths.

What Percentage of People Survive
Cancer?
The 5-year relative survival rate for all cancers diagnosed
between 1996 and 2002 is 66%, up from 51% in 1975-1977
(see page 18). The improvement in survival reflects
progress in diagnosing certain cancers at an earlier stage
and improvements in treatment. Rates vary greatly by
cancer type and stage at diagnosis. Relative survival
compares survival among cancer patients to that of
people not diagnosed with cancer who are of the same



How Is Cancer Staged?
Staging describes the extent or spread of the disease at
the time of diagnosis. It is essential in determining the
choice of therapy and in assessing prognosis. A cancer’s
stage is based on the primary tumor’s size and location
and whether it has spread to other areas of the body. A
number of different staging systems are used to classify
tumors. The TNM staging system assesses tumors in
three ways: extent of the primary tumor (T), absence or
presence of regional lymph node involvement (N), and
absence or presence of distant metastases (M). Once the
T, N, and M are determined, a stage of I, II, III, or IV is
assigned, with stage I being early stage and IV being
advanced. A different system of summary staging (in
situ, local, regional, and distant) is used for descriptive

























unexplained. Since 1991, increasing NHL incidence has
been confined to women. Over the past 30 years,
incidence rates for Hodgkin lymphoma have decreased
in men (0.7% per year) while they slightly increased in



















types of chemo- and radiation therapy may develop
mucositis (painful mouth sores).14

For about half of the people diagnosed with cancer, the
initial course of therapy is successful and the cancer
never recurs.15 Although they remain cancer-free, some
of these patients continue to experience pain. Such pain
may result from long-term side effects of treatment. For
example, 2%-20% of women experience pain after breast
surgery, which is caused by injury to the intercostal-
brachial nerve.10,16 Damage to the nervous system is also
a serious side effect of treatment with some commonly
used chemotherapy drugs, including the taxanes (such
as paclitaxel and docetaxel), vinca alkaloids (such as
vincristine and vinblastine), and platinum-based
compounds (such as cisplatin and oxaliplatin).6 When
chemotherapy damages the nervous system, it results in
a condition called peripheral neuropathy. The symptoms
include tingling, burning, weakness, or numbness in the
hands or feet or both.15 Although painful peripheral
neuropathy from chemotherapy usually subsides over
time, some patients develop persistent or chronic pain.
The neuropathy associated with cisplatin, for example,
may progress for a long period of time even after therapy
has concluded.17

For some patients, either the initial course of therapy
does not eliminate the cancer entirely, or the therapy
produces a cancer-free period but eventually the cancer
recurs. Patients are said to have advanced cancer when
treatment no longer controls disease progression.



Clinicians using a visual analog scale (VAS) ask the
patient to locate the position on the scale (usually a
straight line) that is equivalent to the intensity of pain.
One end of the line represents no pain and the other end
represents the worst possible pain (Figure 3). In addition,
some clinicians use a numerical rating scale (NRS). The
most commonly used NRS uses an 11-point scale of 0 to
10. As with a VAS, the numbers are typically arranged
along a horizontal line ranging from no pain (0) to the
worst pain imaginable (10). Another alternative, the
simple descriptive pain intensity scale is especially useful
for a quick estimate of pain intensity (Figure 3). Pain
assessment instruments may alert clinicians to
moderate pain (i.e., 5-6 on the NRS) that requires
immediate intervention, which should then be
continuously monitored to determine the effectiveness
of the treatment. Severe pain, defined as 7 to 10 on the
NRS, requires emergency evaluation and treatment.
Cancer patients reporting severe pain usually require
rapid treatment with a very effective opioid, such as
morphine.23

The description of pain can provide valuable clues to its
origin and help in identifying the best treatment.
Information on the location, quality (e.g., sharp, aching,
tingling), temporal pattern, and exacerbating factors
(such as position or movement) of the pain is helpful in
understanding the potential causes and best approach
to treatment. When a patient reports a new or intensify-
ing pain, a physical examination and other tests such as
x-rays, magnetic resonance imaging (MRI), and blood
tests may also be needed.23 Once the necessary infor-
mation has been collected, a treatment plan can be







Barriers to Effective Treatment of 
Cancer-related Pain
Studies have identified a number of barriers to effective
treatment for cancer pain.42

Barriers among patients and families



provisions limiting the amount of opioids that can be
prescribed for the treatment of cancer pain.48

Overcoming Barriers to Cancer Pain
Management

Professional education and training
Steps have been taken to improve opportunities for
professional education about cancer pain and its
treatment. Excellent, evidence-based pain management
clinical practice guidelines for practitioners are available
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Tobacco Use

Smoking-related diseases remain the most preventable
cause of death in our society. Since the first US Surgeon
General’s report on smoking and health was published in
1964, there have been more than 12 million premature
deaths attributable to smoking in the US.1 In 2000 alone,
about 4.8 million smoking-related premature deaths
occurred worldwide. The number of deaths was almost
evenly divided between industrialized and developing
nations, and was greater in men (80% of smoking-
attributable deaths) than in women. More men die from
smoking in developing nations (2 million) than in indus-
trialized nations (1.8 million).2,3

Health Consequences of Smoking
Half of all Americans who continue to smoke will die
from smoking-related diseases.4 In the US, tobacco use is
responsible for nearly one in five deaths; this amounted
to an estimated 438,000 premature deaths each year
between 1997-2001.5-7 In addition, an estimated 8.6
million people suffer from smoking-related chronic
conditions (i.e., chronic bronchitis, emphysema, and
other cardiovascular diseases).8



young people and adults, eliminating nonsmokers’
exposure to secondhand smoke, and identifying and
eliminating the disparities related to tobacco use and its
effects among different population groups.13 The Centers
for Disease Control and Prevention have recommended
funding guidelines for comprehensive tobacco use
prevention and cessation programs for all 50 states and
the District of Columbia. In 2006, only four states
(Colorado, Delaware, Maine, and Mississippi) invested at
least the minimum per capita amount recommended for
tobacco control programs.14 With adequate funding
levels, comprehensive tobacco control programs in
some states (e.g., California, Massachusetts, Florida, and
Maine) have reduced smoking rates and saved states
millions of dollars in tobacco-related health care
costs.12,15 (For more information about tobacco control,
please see the American Cancer Society’s Cancer
Prevention and Early Detection Facts & Figures 2006
(8600.06) available online at www.cancer.org)

Trends in Smoking
• Cigarette smoking among adults aged 18 and older

declined 50% from 1965-2005 – from 42% to 21%;
nevertheless, an estimated 45 million Americans are
current smokers.16,17

• Although cigarette smoking became prevalent among
men before women, the gender gap narrowed in the
mid-1980s and has since remained constant.18 As of
2005, there was a 4% difference in smoking prevalence
between white men and women, and a 9% difference
between African American men and women.17

• Smoking prevalence generally decreases with
increasing years of education. While the percentage of
smokers decreased for all levels of educational
attainment during 1983-2005, college graduates
achieved the greatest percentage decrease of 43% (21%
to 12%).16,17

• Annual cigarette consumption among US adults
continues to decline, peaking in 1963 at 4,345
cigarettes per capita and decreasing to an estimated
1,716 in 2005 – a net reduction of 61%.19,20

• Although cigarette smoking among US high school
students increased significantly from 1991-1997 (28%
to 36%), it declined to 23% by 2005.21,22,23

• In 1997, nearly one-half (48%) of male high school
students and more than one-third (36%) of female
students reported using some form of tobacco –
cigarettes, cigars, or smokeless tobacco – in the past
month. The percentages declined to 32% for male
students and to 25% for female students in 2005.23,24
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Spit Tobacco
In 1986, the US Surgeon General concluded that chewing
tobacco and snuff are not safe substitutes for smoking
cigarettes or cigars, as these products cause various
cancers and non-cancerous oral conditions and can lead
to nicotine addiction.25

• There is no evidence that switching to snuff or chewing
tobacco is more effective or as safe as conventional
cessation therapies in helping smokers quit.26

• The risk of cancer of the cheek and gums may increase
nearly 50-fold among long-term snuff users.25

• According to the US Department of Agriculture, US
output of moist snuff has increased more than 76% in
the past decade, from 48 million pounds in 1991 to an
estimated 85 million pounds in 2005.19,20

• In 2004, about 3% of US adults used smokeless tobacco
in the past month, 6% of men and 1% of women.
Whites (4%) and American Indian/Alaska Natives (4%)
were more likely to use smokeless tobacco than
African Americans (2%), Asians (1%), or Hispanic/
Latinos (1%).27

• Nationwide, 14% of male high school students and 2%
of female high school students were currently using
chewing tobacco, snuff, or dip in 2005. White students
(10%) were more likely to use smokeless tobacco than



warn consumers of the dangers of cigar smoking. Cigar
smoking has health consequences similar to those of
cigarettes and smokeless tobacco, such as:30

– Cancers of the lung, oral cavity, larynx, esophagus,
and probably pancreas

– Four to 10 times the risk of dying from laryngeal, oral,
or esophageal cancer compared with nonsmokers

Smoking Cessation
In 1990, the US Surgeon General outlined the benefits of
smoking cessation:31

• People who quit, regardless of age, live longer than
people who continue to smoke.

• Smokers who quit before age 50 cut their risk of dying
in the next 15 years in half, compared with those who
continue to smoke.

• Quitting smoking substantially decreases the risk of
lung, laryngeal, esophageal, oral, pancreatic, bladder,
and cervical cancers.

• Quitting lowers the risk for other major diseases,
including heart disease and stroke.

Among adults aged 18 years and older in 2004, national



prohibit smoking in workplaces and/or restaurants
and/or bars.40

• Currently, approximately 44% of the US population is
covered by a smoke-free policy or provision in the
workplace and/or restaurants and/or bars.40

• Nationally, coverage of all indoor workers by smoke-
free policies increased substantially from 1993-2002;
71% of workers were covered in 2002, compared to 47%
in 1993.33

• Workplace smoking restrictions vary by occupation: in
2002, more than 77% of employees in an office environ-
ment reported working under a smoke-free policy
compared to 60% of service occupation workers.33

Worldwide Tobacco Use
While the prevalence of smoking has been slowly
declining in the US and many other high-income
countries over the past 25 years, smoking prevalence
rates have been increasing in many developing nations,
where about 85% of the world population resides.

• Developing countries consume an increasing
proportion of the world’s tobacco. In 1998, developing
countries consumed 67% of the world’s tobacco. If
recent trends continue, the developing world will
consume 71% of the world’s tobacco by 2010. About
80% of the projected increase will occur in East Asia,
particularly China.41

• In 2003, the number of smokers in the world was
estimated at about 1.3 billion (more than 1 billion men
and 250 million women). This figure is expected to rise
to at least 1.7 billion (1.2 billion men and 500 million
women) by 2025, with the doubling in the number of
female smokers making the greatest contribution to
the increase.42

• Female smoking prevalence rates have peaked and are
decreasing in a handful of economically developed
countries, such as Australia, Canada, the United
Kingdom, and the United States; but in most countries
female smoking rates are still increasing or show no
evidence of decline.43 Female smoking rates in both
developing and developed nations are expected to
converge at 20%-25% by 2030.43,44

• Based on current patterns, smoking-attributable
diseases will kill about 650 million of the world’s 1.3
billion smokers alive today.45,46

• In 2000, there were about 4.8 million smoking-related
premature deaths worldwide, almost evenly divided
between developed (2.4 million deaths) and developing
(2.4 million deaths) nations.2,3

• In a series of surveys among youth aged 13-15 years
conducted in 93 countries and territories between
1999-2005, 11% of boys and 7% of girls reported
smoking cigarettes, and 14% of boys and 8% of girls
reported using other tobacco products.47



• In 2001, states spent an estimated $12 billion treating
smoking-attributable diseases.52

• For each pack of cigarettes sold in 1999, $3.45 was
spent on medical care due to smoking and $3.73 was
lost in productivity, for a total cost to society of $7.18
per pack.7

• Recent reviews of the cost of treating smoking-
attributable diseases in the US have shown that they
range from 6%-14% of personal health expenditures.53,54
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time that the bowel lining is exposed to potential
carcinogens. For breast cancer, vigorous physical activity
may decrease the exposure of breast tissue to circulating
estrogen. Physical activity may also affect cancers of the
colon, breast, and other sites by improving energy
metabolism and reducing circulating concentrations of
insulin and related growth factors. Physical activity helps
to prevent type 2 diabetes, which is associated with



Environmental 
Cancer Risks

Two major classes of factors influence the incidence of
cancer: hereditary factors and acquired (environmental)
factors. Hereditary factors come from our parents and
cannot be modified. Environmental factors are
potentially modifiable. They include tobacco use, poor
nutrition, inactivity, obesity, certain infectious agents,
certain medical treatments, sunlight, cancer-causing
agents that occur naturally in food, cancer-causing
agents in the workplace, and cancer-causing agents that
exist as pollutants in our air, water, and soil.

Environmental (as opposed to hereditary) factors
account for an estimated 75%-80% of cancer cases and
deaths in the US. Exposure to carcinogenic agents in
occupational, community, and other settings is thought
to account for a relatively small percentage of cancer
deaths, about 4% from occupational exposures and 2%
from environmental pollutants (man-made and
naturally occurring). Although the estimated percentage
of cancers related to occupational and environmental
carcinogens is small compared to the cancer burden
from tobacco smoking (30%) and the combination of
nutrition, physical activity, and obesity (35%), the
relationship between such agents and cancer is
important for several reasons.

First, even a small percentage of cancers can represent
many deaths: 6% of cancer deaths in the United States
each year corresponds to approximately 33,600 deaths.
Second, the burden of exposure to occupational and
environmental carcinogens is borne disproportionately
by lower-income workers and communities, contribu-
ting to disparities in the cancer burden across the
population. Third, although much is known about the
relationship between occupational and environmental
exposure and cancer, some important research
questions remain. These include the role of exposures to
certain classes of chemicals (such as hormonally active
agents) during critical periods of human development
and the potential for pollutants to interact with each
other as well as with genetic and acquired factors.

How Carcinogens Are Identified
The term carcinogen refers to exposures that can
increase the incidence of malignant tumors (cancer).
The term can apply to a single chemical such as benzene;
fibrous minerals such as asbestos; metals and physical

agents such as x-rays or ultraviolet light; or exposures
linked to specific occupations or industries (e.g., nickel
refining). Carcinogens are usually identified on the basis
of epidemiological studies or by testing in animals.
Studies of occupational groups (cohorts) have played an
important role in understanding many chemical
carcinogens – as well as radiation – because exposures
are often higher among workers and they can be
followed for long periods of time. Some information has
also come from studies of persons exposed to carcino-
gens during medical treatments (such as radiation and
estrogen), as well as from studies conducted among
individuals who experienced large, short-term exposure
to a chemical or physical agent due to an accidental or
intentional release (such as survivors of the atomic
bomb explosions of Hiroshima and Nagasaki).



Today, most cancers are linked to a few controllable
factors – tobacco use, poor diet, lack of exercise, and
infectious diseases. Tobacco use is the number one
cause of cancer and the number one cause of preventa-
ble death throughout the world. If current trends
continue, 650 million people alive today will eventually
die of tobacco-related diseases, including cancers of the
lung, esophagus, and bladder. In the developed world,
poor diets, inadequate physical activity, and obesity are
second only to tobacco as causes of cancer. As these
unhealthy lifestyle behaviors spread to other parts of the
world, cancers of the colon, breast, and prostate are
rising to levels now seen in industrialized countries. At







Behavioral Research Center
The American Cancer Society was one of the first
organizations to recognize the importance of behavioral
and psychosocial factors in the prevention and control of
cancer, and to fund extramural research in this area. In
1995, the Society established the Behavioral Research
Center as an intramural department.

The Center’s research has focused on five aspects of the
cancer experience: prevention, detection and screening,
treatment, survivorship, and end-of-life issues. It also
focuses on special populations, including minorities, the
poor, rural populations, and other underserved groups.
The Center’s ongoing research projects include:

• An extensive, nationwide longitudinal study of adult
cancer survivors to determine the unmet psychosocial
needs of survivors and their loved ones, to identify
factors that affect their quality of life, to evaluate
programs intended to meet their needs, and to
examine late effects, including second cancers.

• A large-scale, nationwide, cross-sectional study of
cancer survivors who are 2, 5, and 10 years from their
initial diagnosis and treatment. This study will
evaluate cancer survivors’ quality of life and provide
data on survivors at several different time points since
diagnosis.

• Two studies of family caregivers that explore the
impact of the family’s involvement in cancer care on
the quality of life of the cancer survivor and the
caregiver. The first study identifies the prevalence of
the family’s involvement in cancer care and the unmet
needs of caregivers at 2 and 5 years after diagnosis; it
also examines the impact on the caregiver’s quality of
life and health behaviors. The second longitudinal
study follows cancer patients and their caregivers from
the time of diagnosis and examines the behavioral,
physical, psychological, and spiritual adjustment of the
patients and their family caregivers across various
ethnic groups.

• A study to test the Patient/Provider/System Theoretical
Model (PPSTM) for cancer screening in federally
funded primary care centers that provide care for many
underserved populations. Through partnerships with
researchers from the National Center for Primary Care,
this project seeks to identify factors that influence
screening behaviors (patients) and screening recom-
mendations (providers and health care systems).

• A study of cancer knowledge, attitudes, beliefs, and risk
perceptions among college students. Through
p
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• Providing access to cessation programs for people who
wish to quit, including a science-based, telephone
counseling service

• Increasing tobacco taxes to offset the health care costs
associated with tobacco use

• Supporting global partnerships to reduce tobacco-
related deaths and diseases

Maintaining a healthy weight, being physically active,
and eating well are also important ways to reduce cancer
risk. The Society publishes Guidelines on Nutrition and
Physical Activity for Cancer Prevention to help people
reduce their cancer risk through a healthy diet and
physical activity. The Society has also developed a
number of science-based programs that encourage
people to maintain a healthy weight through proper diet
and exercise.

Early Detection
Finding cancer at its earliest, most treatable stage gives
patients the greatest chance of survival. To help the
public and health care providers make informed
decisions about cancer screening, the American Cancer
Society publishes a variety of early detection guidelines.
These guidelines are assessed regularly to ensure that
recommendations are based on the most current





Patient/Survivor Services
For more than 1.4 million cancer patients diagnosed this
year and more than 10 million American cancer
survivors, the American Cancer Society offers a range of
services to help patients and their families through
cancer treatment, recovery, and beyond. From
comprehensive cancer information that helps patients
understand their disease and their treatment options to
community programs that ease the physical, psychologi-





Factors That Influence
Cancer Rates

Age Adjustment to the Year 2000 Standard
Epidemiologists use a statistical method called “age
adjustment” to compare groups of people with different age
compositions. This is especially important when examining
cancer rates, since cancer is generally a disease of older people.
For example, without adjusting for age, it would be inaccurate to
compare the cancer rates of Florida, which has a large elderly
population, to that of Alaska, which has a younger population.
Without adjusting for age, it would appear that the cancer rates
in Florida are much higher than Alaska. However, once the ages
are adjusted, it appears their rates are similar.

Since the publication of Cancer Facts & Figures 2003, the Society
has used the Year 2000 Standard for age adjustment. This is a
change from statistics previously published by the American
Cancer Society. Prior to 2003, most age-adjusted rates were
standardized to the 1970 census, although some were based on
the 1980 census or even the 1940 census. This change has also
been adopted by federal agencies that publish statistics. The
new age standard applies to data from calendar year 1999
forward. The change also requires a recalculation of age-
adjusted rates for previous years to allow valid comparisons
between current and past years.

The purpose of shifting to the Year 2000 Standard is to more
accurately reflect contemporary incidence and mortality rates,
given the aging of the US population. On average, Americans are
living longer because of the decline in infectious and cardio-
vascular diseases. Greater longevity allows more people to reach
the age when cancer and other chronic diseases become more
common. Using the Year 2000 Standard in age adjustment
instead of the 1970 or 1940 standards allows age-adjusted rates
to be closer to the actual, unadjusted rate in the population.

The effect of changing to the Year 2000 Standard will vary from
cancer to cancer, depending on the age at which a particular
cancer usually occurs. For all cancers combined, the average

annual age-adjusted incidence rate for 1995-1999 will increase
approximately 20% when adjusted to the Year 2000, compared
to the Year 1970 Standard. For cancers that occur mostly at
older ages, such as colon cancer, the Year 2000 Standard will
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