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Preface

CHRONIC DISEASES AND HEALTH CARE: New Patterns of
Diabetes, Arthritis, Osteoporosis, Fibromyalgia, Low Back Pain,

Cardiovascular Disease, and Cancer.

Twenty-five million Americans are victims of chronic disease,
and approximately two-thirds of all deaths each year are due to
cardiovascular disease (including stroke), cancer, and diabetes.
This book evaluates new trends in epidemiology, health care costs,
risk factors, treatment and rehabilitation outcomes, stress and
coping strategies, social support, disability, patient education, and
self-management for seven prevalent chronic diseases. Case studies
from a clinical psychologist’s private practice and the research 
literature are used to clarify the issues underlying chronic diseases
and health care.

There are many questions still to be addressed in the field of
chronic disease and health care. What is the prevalence of chronic
diseases? What are the health care costs associated with these con-
ditions? What are the major risk factors and health care disparities
that contribute to the development of chronic diseases? How have
these risk factors and health care disparities changed over time?
What impact do chronic diseases have on disability, quality of life,
and health care disparities? How do individuals cope with the
stresses of chronic diseases? What are the most effective forms 
of social support? What are the most effective treatments and 
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rehabilitation programs for chronic diseases? How can patient 
education and self-management activities be improved to help
patients and their families better understand and treat their 
conditions?

Chapter One analyzes the latest trends in the epidemiology of
the seven chronic diseases. Disparities in socioeconomic status,
race/ethnicity, gender, and age and their impact on chronic dis-
eases are stressed in this chapter. Health care planners can use these
analyses to improve primary and secondary health care prevention
activities through more effective uses of health care resources.

Chapter Two examines the latest information on health costs
that can point to a more efficient means of reducing the rising
health care costs.

In Chapter Three, Dr. Mark L. Goldstein, a clinical psycholo-
gist, uses composite case studies from his practice to illustrate the
problems that patients may have in coping with chronic diseases.

In the remaining four chapters, each of the seven chronic 
diseases is evaluated in terms of five major issues. First, the latest
trends in risk factors and health care disparities associated with
each chronic condition are explored. Second, the impact of each
disease on disability, quality of life, and health care disparities are
analyzed. Third, the processes of stress, coping and social support
are described. Fourth, latest information on treatment and re-
habilitation outcomes are discussed. Finally, new trends in patient
education and self-management are presented.

Stephen J. Morewitz
January 2006
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1
Chronic Diseases:

Epidemiology and Health
Care Disparities

Chronic diseases, with their prolonged span of pain and suf-
fering, are a major cause of disability and death. The 25 million
Americans, who are victims of chronic diseases, are unable to work,
experience a decreased quality of life and find themselves sub-
ject to significantly increased direct and indirect medical costs. In
the United States, cardiovascular disease (including stroke), cancer,
and diabetes make up about 2/3rds of all deaths annually (Eyre, et
al., 2004; CDC, National Center for Chronic Disease Prevention and
Health Promotion, p. 1, http://www.cdc.gov/needphp/overview.
htm).

These conditions are the result of complex interactions among
environmental, social, and genetic factors (Quadrilatero and
Hoffman-Goetz, 2003). Health care problems such as: smoking,
overweight, obesity, poor nutrition, sedentary lifestyles, and genet-
ics are some of the many factors associated with chronic diseases.

Racial, ethnic, gender, age, and socioeconomic disparities in
health care may be risk factors for chronic diseases and also exac-
erbate the impact of these conditions. Chronic health problems,
such as diabetes and cardiovascular disease, pose a particularly
severe burden on disadvantaged minority groups, including



African-Americans, Hispanics, and Native-American Indians,
women, and disadvantaged socioeconomic groups. For instance, in
the United States, African-Americans suffer a disproportionate
stroke-burden and African-American stroke survivors have greater
functional impairment than white stroke survivors (Ruland and
Gorelick, 2005; MMWR Morb Mortal Weekly Report, 2005).

In the United States cardiovascular disease is the overall
leading cause of death. Smoking, obesity, poor nutrition, physical
inactivity, and genetic factors increase the risk of cardiovascular
disease burden. In 2000, among U.S. adults, ages 25 to 44 years,
heart disease was the leading cause of death among non-Hispanic
Black adults and the 5th leading cause among Hispanics. Among
adults in the 45 to 64 year age group, heart disease was the 2nd

leading cause among Non-Hispanic Blacks, and the 2nd leading
cause among Hispanics.

Gender differences in cardiovascular disease and its treatment
have been documented. Several investigations have shown that
women with coronary heart disease have a poorer prognosis as
compared to men (Horsten, et al., 2000). Women are less likely than
men to have invasive treatment of coronary heart disease although
the prevalence of angina is increasing in women (Philpott, et al.,
2001).

Socioeconomic factors are also related to coronary artery
disease risk factors, coronary morbidity, and mortality in various
developed countries such as the United States (Horne, et al., 2004;
Sonmez, et al., 2004; Rutledge, et al., 2003). Low socioeconomic
status has been linked to coronary artery risk factors, such as higher
body mass index and waist-to-hip ratios, cigarette smoking, seden-
tary behavior, and higher risk for hypertension (Rutledge, et al.,
2003). Patients with coronary artery disease who reside in lower
socioeconomic status neighborhoods have been found to have an
increased risk of death or myocardial infarction (Horne, et al.,
2004).

Cancer is the second leading cause of death in the United States
and is expected to become the leading cause of death during the next
decade (Stewart, et al., 2004). In addition to genetic factors, lifestyle
choices such as smoking, obesity, poor nutrition, alcohol use, a
sedentary lifestyle, socioeconomic status, and environmental/
occupational exposures can be related to cancer morbidity and 
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mortality. Ethnic and racial disparities in cancer have been docu-
mented. Cancer was the leading cause of death among Non-
Hispanic Blacks and Hispanics in the 45 to 64 year age group
(Centers for Disease Control and Prevention, 2001).

Ethnic and racial disparities in diabetes have been a prevalent
pattern in the United States. In 2001, diabetes was the 4th leading
cause among Non-Hispanic Blacks, and the 5th leading cause
among Hispanics (Centers for Disease Control and Prevention,
2001). Obesity, sedentary lifestyles, and poor nutrition contribute
significantly to the diabetes disease burden.

Arthritis, osteoporosis, fibromyalgia, and low back pain also
have a major adverse impact on society because of the chronic, dis-
abling nature of these prevalent disorders. Lifestyle, occupational,
and genetic factors increase the risk of certain types of arthritis,
other rheumatic conditions, and musculoskeletal disorders. One
study estimated that in 1997, there were 2.5 million hospitalizations
with any-listed arthritis diagnosis and 744,000 hospitalizations
with the principal diagnosis of arthritis (Lethbridge-Cejku, 2003).

Gender disparities in arthritis have been documented, with
women having a greater risk of developing the disease and suffer-
ing higher levels of disability than men. Inequalities in health and
access to arthritis care may be related to age, geography, and
socioeconomic deprivation. For example, one study of access to
knee joint replacements for people in need in the United Kingdom
discovered that older and low socioeconomic status persons were
less likely to access knee joint replacement services (Yong, et al.,
2004).

The epidemiology of these diseases is detailed below.

Trends in Diabetes

Adult type 2 diabetes mellitus (also known as non-insulin-
dependent diabetes mellitus or NIDDM) and other abnormalities
involving glucose intolerance emerged as an epidemic in the 20th

century and continues unchecked into the 21st century (Engelgau,
et al., 2004; Shaw and Chisholm, 2003). In 1995, there were an esti-
mated 135 million persons with diabetes worldwide, and the World
Health Organization estimates that this number will grow to 300
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million by 2025 (Pradeepa and Mohan, 2002). The geographical
regions with the largest potential increases in diabetes are Asia and
Africa (Amos, et al., 1997).

In the United States, the number of individuals with diabetes
is predicted to increase 165%, from 11 million in 2000 to 29 million
in 2050 (Boyle, et al., 2001). One investigation reported that
between 1988 and 1994, the prevalence of the metabolic syndrome
(a constellation of risk factors, including impaired glucose regula-
tion, insulin resistance, raised arterial pressure, raised plasma
triglyceride, and central obesity) increased among U.S. adults, aged
20 and older, especially among women. Ford, et al. (2004) found
that the increase in the prevalence of the metabolic syndrome was
due to increases in high blood pressure, waist circumference, and
high triglycerides. The increase in the prevalence of the metabolic
syndrome is likely to produce future increases in the prevalence of
diabetes and cardiovascular disease.

Age disparities in diabetes have been found. The greatest
percent increase in diagnosed diabetes is projected to be among
those persons 75 years and older (271% increase in women and
437% increase in men) (Boyle, et al., 2001). It is projected that the
fastest growing ethnic/racial group with diagnosed diabetes will
be African-American males (363% increase between 2000 and 2050),
followed by African-American females (217% increase), White
males (148% increase), and White females (107% increase).

The rise in the prevalence of type-2 diabetes is associated with
an increase in the prevalence of obesity. One report estimates that
there are at least 1.1 billion adults who are overweight and 312
million who are obese (James, 2004). Another study estimated that
the prevalence of obesity (a body mass index greater or equal to 
30kg/m2) among United States adults in 2000 was 19.8% and the
prevalence of diabetes was 7.3% (Mokdad, 2001).

Of particular concern is that children and adolescents have
some of the same risk factors as adults, and there is a growing epi-
demic of type 2 diabetes among children and adolescents. Duncan,
et al. (2004) discovered that among adolescents in the United States,
especially overweight adolescents, there was a significant increase
in the incidence of the metabolic syndrome. Based on an initial
sample of 2,165 adolescents, aged 12 to 19 years, the authors
reported an increased prevalence of the metabolic syndrome in
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both sexes, although it was more prevalent in adolescent males
than females. An increased prevalence of the metabolic syndrome
was discovered in all three major racial and ethnic groups.

Trends in Arthritis, Osteoporosis, Fibromyalgia, 
and Low Back Pain

In the United States, arthritis, other rheumatic conditions, and
musculoskeletal disorders are the leading cause of disability and
impaired quality of life. In 2001, seventy million U.S. adults were
afflicted with arthritis and other rheumatic conditions (MMWR
Morb Mortal Wkly Rep, 2003). Age disparities in arthritis have been
found, with older persons being at greater risk for developing
arthritis and other rheumatic diseases. Given the projected growth
of the older population, it is expected that the number of older
persons with arthritis will double in the next 25 years (Leveille,
2004).

Rheumatoid arthritis, an inflammatory condition that usually
affects multiple joints, is a painful, disabling disorder that can lead
to joint destruction with major adverse economic, physical, and
social effects (Woolf and Pfleger, 2003; Dai, et al., 2003). Rheuma-
toid arthritis affects 0.3 to 1.0% of the general population and is
more prevalent among women and in developed nations (Woolf
and Pfleger, 2003). Rheumatoid arthritis occurs in 1% of the adult
population worldwide (Markenson, 1991).

Another type of arthritis, osteoarthritis, is characterized by 
the loss of joint cartilage, which can result in pain and disability
primarily in the knees, hips, and ankles (Woolf and Pfleger, 2003;
Felson, 2004). Osteoarthritis afflicts 9.6% of men and 18% of women
over the age of 60. It is the leading cause of pain and disability
among the elderly and is the 3rd leading cause of life-years lost 
due to disability (March and Bagga, 2004; Carmona, et al., 2001).
Because of increases in life expectancy and the aging of popula-
tions, osteoarthritis is expected to become the 4th leading cause of
disability by 2020 (Woolf and Pfleger, 2003).

Forty-four million women and men, ages 50 years or older,
develop osteoporosis and osteopenia (Hansen and Vondracek,
2004). Osteoporosis, a condition involving low bone mass and
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microarchitectural deterioration, significantly increases the risks 
of fractures of the hip, vertebrae, and distal forearm (Woolf and
Pfleger, 2003). The most serious fracture is that of the hip since it
is related to a 20% mortality rate and a 50% permanent disability
rate. Gender disparities in osteoporosis are well known with
women having a higher prevalence of the disease and related
impairment, than men.

Fibromyalgia has been described as a disorder of endocrine
stress responses. The disease consists of a collection of symptoms
that have no identifiable cause, although the set of symptoms are
clearly considered a distinct disease (Cymet, 2003). Some research
indicates that psychosocial stress is implicated in the etiology of the
disease and exacerbates the pain symptoms (Dedert, et al., 2004).
This controversial pain syndrome has increasingly become a major
source of disability claims (Wolfe and Potter, 1996). Gender 
disparities in fibromyalgia have been found, with women having
higher rates of the disease and impairment than men.

The most prevalent musculoskeletal disorder is low back pain,
a leading cause of disability (Ozguler, et al., 2004; Ehrlich, 2003a;
Ehrlich, 2003b). Almost everyone suffers from low back pain 
at some point in their life, and at any given time, it is estimated
that 4% to 30% of the population suffers from low back pain 
(Woolf and Pfleger, 2003). Another estimate is that the annual
prevalence of low back pain is between 15% and 45% (Ozguler, 
et al., 2004).

Trends in Cardiovascular Disease

Despite enhanced patient care, greater public awareness, and
extensive use of medical innovations, cardiovascular disease
remains the leading cause of death in the United States (MMWR,
2001). Lifestyle and socioeconomic factors are major contributors
to cardiovascular disease and associated mortality and morbidity.
Cigarette smoking causes over 400,000 deaths annually and is a
major cause of coronary heart disease (Burns, 2003). Obesity, a
sedentary lifestyle, and socioeconomic status factors are also 
major risk factors for cardiovascular disease morbidity and 
mortality.
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Trends in Cancer

According to the American Cancer Society, 1,368,000 new cases
of cancer and 563,700 deaths are expected in the United States in
2004. Among men, cancer incidence rates stabilized between 1995
and 2000, while cancer incidence rates continued to increase
between 1987 and 2000 among women. Among men, cancer death
rates have continued to decrease from three sites (lung and
bronchus, colon and rectum, and prostate), while among women,
cancer death rates have continued to decrease from two sites
(female breast and colon and rectum) (Jemal, et al., 2004).

Large ethnic and racial disparities occur in the prevalence of
cancer. African-American men and women have the highest rates
of cancer mortality: 40% and 20% higher mortality rates from all
cancers than White men and women, respectively (Jemal, et al.,
2004).

It is estimated that 172,570 new cases of lung cancer (both
small cell and non-small cell) and 163,510 lung cancer-related
deaths will occur in the United States in 2005 (National Cancer
Institute, MedNews, www.meb.uni-bonn.de/cancer.gov). In the
United States, breast cancer is the most prevalent cancer in women
(Harwood, 2004). It is projected that in 2005, more than 215,000
women in the United States will be diagnosed with invasive breast
cancer, and more than 40,000 will die from the disease (Eneman, 
et al., 2004). In western countries, colorectal adenocarcinoma is 
the second cause of death due to cancer (Pasetto, et al., 2005). It is
projected that more than one million cases of skin cancer will be
diagnosed in 2005. Of these cancers, about 80% will be basal cell
carcinoma, 16% squamous cell carcinoma, and 4% melanoma (Tung
and Vidimos, The Cleveland Clinic, www.clevelandclinicmeded.
com).
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2
Health Care Costs

Chronic health problems account for a substantial part of health
care costs. Annually, three diseases, cardiovascular disease (includ-
ing stroke), cancer, and diabetes, make up about $700 billion in
direct and indirect economic costs (Eyre, et al., 2004). The costs of
these chronic diseases are increased due to acute and chronic 
complications and co-morbidities. Furthermore, co-morbidities as-
sociated with chronic disorders can worsen disease outcomes and
increase health care costs (Mikulis, 2003; Peter, et al., 2004). One
study of the costs of dialysis for end-stage renal disease revealed
higher costs for patients with diabetes or cardiovascular disease
(Peter, et al., 2004).

The lack of health insurance for more than 45 million people
in the United States limit access to prompt diagnosis and treatment
and increase morbidity, mortality, and health care costs. As a result,
many people who do not have access to regular health care, will
not take advantage of preventive health services, will delay in
obtaining in health care, and will rely on expensive emergency care
services for primary care medical conditions. As a result of these
socioeconomic disparities, health care costs are higher than they
would be if the people had access to and used a regular source of
health care.

The malpractice crisis in the U.S., with its escalating malprac-
tice insurance rates, increasing numbers of malpractice claims, 
and greater emphasis on practicing defensive medicine, has had



adverse effects on the health care system. The costs of hospital and
physician services have increased, thus resulting in an increase in
the costs of employer-provided health insurance, which in turn, has
reduced the number of workers and their families covered by
employer-provided health insurance (Rubin and Mendelson, 1994).
Rubin and Mendelson (1994) estimated that comprehensive
medical malpractice reform on a systemwide basis could produce
$41 billion in savings over five years.

The rapid aging of the U.S. population results in higher direct
and indirect health care costs because of the large numbers of older
patients who suffer from multiple chronic, disabling diseases
which require expensive, long-term treatment and rehabilitation
(Berto, et al., 2002; Daviglus, et al., 2004).

Daviglus et al. (2004) found that the increasing prevalence 
of overweight and obesity in the U.S. population increases the
direct and indirect costs of health care since these conditions 
are related to an increased incidence of costly chronic disorders,
such as diabetes, cardiovascular disease, cancer, and arthritis. They
evaluated the relationship between body mass index in young
adulthood and middle age and Medicare expenditures associated
with cardiovascular disease and diabetes in older age. Using data
from the Chicago Heart Association Detection Project in Industry
and Medicare data, they reported that overweight and obesity
among young and middle-aged adults resulted in subsequently
higher Medicare charges in later life. The total average annual
Medicare charges for non-overweight, overweight, obese, and
severely obese men were $7,205, $8,390, $10,128, and $13,674,
respectively.

Inadequate “health literacy” is a major contributor to the rising
costs of health care. “Health literacy” refers to the ability to read,
comprehend, and act on health information. Andrus and Roth
(2002) noted that up to 48% of English-speaking patients have
insufficient health literacy. Such patients have communication
problems which may lead to adverse outcomes (American Medical
Association, 1999). Patients with inadequate health literacy are
more likely to report poor health status, have less understanding
about their health problems, use preventive and clinical services
less, have poorer compliance rates, poorer health status, and are
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more likely to be hospitalized for their health conditions than more
literate individuals (Andrus and Roth, 2002; Williams, et al., 2002;
American Medical Association, 1999).

Other factors that increase health costs are: cultural and 
ethnic obstacles to health care provider/patient communication,
the practice of defensive medicine which results in the use of 
unnecessary procedures and hospitalizations, inappropriate or 
inadequate diagnostic and treatment procedures, unnecessary hos-
pitalizations, and excessive length of hospital stays (Rizzo and
Simons, 1997).

Technological innovations in diagnostic, therapeutic, and
health care information technologies such as electronic medical
records and telemedicine offer the potential of reducing health 
care costs (Hersh, et al., 2001). However, more research is needed
to determine the cost reductions associated with the use of these
technologies.

The costs related to specific chronic disorders are evaluated
below.

Diabetes

Diabetes costs make up one of every four Medicare dollars and
one of every seven health care dollars spent in the United States for
a total of $98 billion each year (http://www.diabetesliving.com).
The direct annual medical cost of diabetes-related blindness per
patient is $2,000 (http://www.diabetesliving.com). The overall cost
is expected to increase to $48 million per year because of the approx-
imately 24,000 new cases of diabetes-related blindness projected to
occur each year. Diabetes is also the leading cause of kidney failure
and is involved in 40% of all new dialysis patients. Because the
annual cost per patient for dialysis is $45,000, new cases of kidney
failure increase the cost of diabetes by more than a billion dollars
per year.

In addition, diabetes is the most frequent cause of lower limb
amputations, with an annual loss of 56,000 limbs. The cost per
amputation is $29,500, resulting in a $1.5 billion escalation in the
cost of diabetes each year. Overall, diabetic patients incur a total
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annual per capita medical expenditure of $10,071 compared to
$2,669 for persons without diabetes.

Arthritis, Osteoporosis, Fibromyalgia, and Low Back Pain

Arthritis and other rheumatic conditions and musculoskeletal
disorders place a huge economic burden on society in terms of
direct medical costs as well as the social costs associated with dis-
ability and social impairment. It is estimated that the social and
economic costs of arthritis accounts for 1 to 2.5% of the gross
national product of developed countries (Reginster, 2002). In the
United States, the total cost of arthritis and other rheumatic disor-
ders was $116.3 billion in 1997, with $51.1 billion in direct costs and
$65.2 billion in indirect costs (MMWR Morbidity Mortal Wkly Rep,
2003). The total costs related to arthritis and other rheumatic dis-
orders ranged from $163 million in Wyoming to $11.3 billion in 
California.

Michaud, et al. (2003) found that for patients with rheumatoid
arthritis, the mean total annual direct costs of medical care in 2001
was $9,519, with the costs of drugs being $6,324, and that of 
hospitalization was $1,573. For patients receiving biologic therapy,
the mean total annual direct costs were $19,016.

The costs of rheumatoid arthritis care may be associated with
the patient’s level of work disability and other health status. In a
study of medical care costs for 1,471 rheumatoid arthritis patients
in Japan, Hashimoto, et al. (2002) showed that work disability,
physical disability, and rate of functional decline were strong pre-
dictors of total out-of-pocket medical care costs.

For osteoarthritis, a review of clinical trial outcome research
showed that total hip replacement and total knee replacement were
the most efficacious and cost-effective treatments. Total hip replace-
ment and total knee replacement surgery have an estimated cost
per quality-adjusted life-year (QALY) of $7,500 and $1,000, respec-
tively. Other cost-effective treatments include exercise and strength
training for knee osteoarthritis (less than $5,000 per QALY), knee
bracing, and use of Capsaicin or Glucosamine Sulfate (less than
$1,000 per QALY). The researchers found that measurement of 
the cost-effectiveness of non-specific and COX-2 inhibitor non-
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steroidal anti-inflammatory drugs were influenced by treatment-
related deaths and very sensitive to the discounting of lost life-
years (Segal, et al., 2004).

With the increase in the prevalence of arthritis and related con-
ditions, the direct and indirect costs of arthritis will also grow
(Reginster, 2002). For example, the numbers and rates of hip 
and knee replacements for older persons increased significantly
between 1982 and 1999, but the length of hospitalization for both
types of surgeries declined (Millar, 2002).

More than 1.5 million osteoporosis-related fractures occur
annually (Orsini, et al., 2005) and the aging population will increase
the social and economic costs of osteoporosis on the United States
health care system (Burge, et al., 2003). One study evaluated com-
mercial claims involving osteoporosis patients with and without 
a concurrent fracture and a control group of non-osteoporosis
patients enrolled in U.S. plans (Orsini, et al., 2005). The results
showed that osteoporosis patients with concurrent fracture had
total health care expenditures that were more than twice those of
osteoporosis patients who did not have a concurrent fracture
($15,942 vs. $6,476) and almost 3 times those of the control patients
($15,942 vs. $4,658).

The costs of osteoporosis in the United States have also been
estimated for individual states. Burge, et al. (2003) found that
Florida, with its large over-65 population, had an estimated 86,428
osteoporotic fractures that cost more than $1 billion in the year
2000. It is estimated that by 2025, the incident osteoporotic fractures
will rise to 151,622, costing more than $2 billion. In California, it
was estimated that osteoporosis was responsible for over $2.4
billion in direct health care costs in 1998 and more than $4 million
in lost productivity associated with premature death (Max, et al.,
2002).

The costs of fibromyalgia add to the overall costs of health care
because of the extensive use of health services made by fibromyal-
gia patients. Penrod, et al. (2004) found that, in Canada, the average
6-month direct cost among women with primary fibromyalgia was
$2,298 (Canadian dollars), with the indirect costs being $5,035.
Medications ($758 Canadian dollars), complementary and alterna-
tive medicine ($398 Canadian dollars) and diagnostic services ($356
Canadian dollars) made up the largest components of direct cost.
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The researchers also showed that co-morbid conditions and dis-
ability associated with fibromyalgia were important contributors to
the direct costs.

Low back pain poses a huge cost to society because of the costs
of medical treatment, lost productivity, and non-monetary costs,
such as the reduced ability to perform usual activities (Ozguler, et
al., 2004; U.S. Agency for Health Care Policy and Research, 1994).
It is estimated that 80% of adults suffer at least one episode of low
back pain during their lifetimes (Humphreys, et al., 2002; Koes, et
al., 1996). Persons who have low back pain and degenerative joint
disease make up 4.9% of all adult physician visits. The annual
direct medical costs associated with low back pain are more than
$25 billion (Humphreys, et al., 2002).

Cardiovascular Disease

Cardiovascular disease, associated coronary heart disease, 
and atherothrombotic disease cause a major economic and social
burden on society. The direct medical cost of cardiovascular 
and circulatory diseases was estimated to be $151 billion in 1995
(Lightwood, 2003).

Hypertension, a risk factor for cardiovascular disease and dia-
betes, is one of the most commonly diagnosed chronic medical
problems and creates a major economic and social burden on
Americans. Mullins, et al. (2004) show that uncontrolled hyperten-
sion significantly increases health care costs. They discovered that
when compared to the costs of the care of controlled hypertensive
patients, the average total annualized costs for emergency depart-
ment visits and hospitalizations for uncontrolled hypertensive
patients was greater by 9.3% and 28.0%, respectively.

Resource utilization and costs associated with clinical care for
stroke patients have a significant impact on health care costs
(Doedel, et al., 2004). In 2004, stroke accounted for an estimated
$53.6 billion in direct and indirect health care costs (MMWR 
Morbidity and Mortality Weekly Report, 2005).

Various factors may escalate health care costs for patients with
cardiovascular disease or those who are at risk for the disease.
Based on a longitudinal study of patients with hypertension, Berto,
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et al. (2002) found that the average total cost per patient is likely to
increase due to age and co-morbidities.

Cancer

In the United States, the economic burden of cancer in 2002
was estimated to be $172 billion, which included $61 billion in
direct medical costs (United States DHHS, 2003). The most preva-
lent types of cancer pose the greatest economic burden. One report
estimated that colorectal cancer, the second leading cause of cancer
death in the United States, and the third most prevalent cancer
throughout the world, accounted for $5.3 billion in direct and 
indirect costs in the United States in 2000 (Redaelli, et al., 2003; 
Giovannucci, 2003). The economic impact of cancer is expected to
worsen greatly as survival from cancer improves and as the U.S.
population ages. Over the next decades, public sector programs,
such as Medicare and Medicaid, will have the challenging tasks of
paying for comprehensive cancer care with limited fiscal resources
(United States DHHS, 2003). More research is needed to determine
how economic factors influence clinical outcomes for cancer
patients and how to best use cancer prevention, screening and
treatment strategies.
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Living with a Chronic

Disease
Mark L. Goldstein

Chicago School of Professional Psychology

People diagnosed with chronic diseases must adjust to the
demands of the illness itself, as well as to the treatments for their
condition. The illness may affect a person’s mobility and inde-
pendence, and change the way a person lives, sees him or herself,
and/or relates to others (The Cleveland Clinic, 2003). There are dra-
matic reductions in physical, psychological, and social well-being.
A certain amount of sadness is normal, but in some instances, a
chronic disease may actually cause depression, anxiety, anger, sleep
disorders, and/or substance abuse.

Chronic illnesses have been found to be consistently associated
with an increased prevalence of depressive symptoms and disor-
ders (Anderson, et al., 2001). In some cases, depression appears to
result from specific biologic effects of the chronic medical illness,
particularly in Parkinson’s disease, multiple sclerosis, and cere-
brovascular disease. In other cases, the association between depres-
sion and chronic disease appears to be mediated by behavioral
mechanisms, in that the limitations on activity imposed by the
illness lead to gradual withdrawal from formerly enjoyable activi-
ties (Prince, et al., 1998).



Depression also increases the overall burden of illness in
patients with chronic illness. For example, a study by Unutzer, 
et al. (2002) revealed an association between depression and 
mortality resulting from cardiovascular disease. Other studies have
shown that depression is associated with a poorer prognosis and
more rapid progression of chronic illnesses, including diabetes
(deGroot, et al., 2001) and ischemic heart disease (Glassman, et al.,
1998).

Anderson, et al. (2001) studied patients with both Type 1 and
Type 2 diabetes from 39 studies and concluded that diabetes
doubled the odds of developing depression. The odds of depres-
sion were significantly higher in women than in men, a pattern that
mirrors the female preponderance of depression in epidemiologi-
cal studies of the general population.

According to the Cleveland Clinic (2003), the risk of getting
depression in the general population is 10–25% for women and
5–12% for men, but it is much higher for those with chronic dis-
eases—25–33%. For example, the rate of depression for those with
Parkinson’s disease and multiple sclerosis is 40%. The rate of
depression is even higher for those with coronary heart disease,
who have suffered a heart attack; 40–65% of these individuals will
develop depression. For those who suffer a stroke, 10–27% will
develop depression. Sullivan (1992) found that patients with
chronic low back pain had a prevalence of major depression three
to four times greater than the normal population.

More significantly, psychosocial factors, particularly depres-
sion, appear to impact the development and progression of 
such chronic diseases as coronary heart disease and HIV/AIDS
(Schneiderman, et al., 2001). All too often, patients and family
members overlook the symptoms of depression, assuming that
feeling depressed is normal for someone dealing with a serious,
chronic disease. Furthermore, symptoms of depression are also fre-
quently masked by other medical conditions, resulting in treatment
for the symptoms, but not the underlying cause of the depression.
Some chronic illnesses, for example, multiple sclerosis, have both
a biological and an environmental component to the depression,
further complicating diagnosis and treatment.

Common symptoms of depression include depressed mood,
loss of interest or pleasure in daily activities, significant weight loss
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or gain, sleep disturbances, problems with concentration and/or
memory, apathy, lack of energy or fatigue, feelings of worthless-
ness or guilt, and recurrent thoughts of death or suicide.

Suicidal ideation among individuals suffering from chronic ill-
nesses has not been widely studied, although rates of completed
suicide are believed to be elevated in this population relative to the
general population (Fisher, et al., 2001). The literature on suicide
suggests that chronic pain patients are at greater risk for depres-
sion than the general population. Fishbain (1991) reviewed 18
studies relating to the association of chronic pain and suicide.
These studies indicated that suicide ideation, suicide attempts 
and suicide completion are commonly found in individuals with
chronic pain. In addition, a number of controlled studies and
suicide completion rate studies indicated that chronic pain might
be a suicide risk factor. Furthermore, a review of central pain
patients by Gonzales (1995) revealed that the risk of suicide is sig-
nificant in patients with poorly controlled pain. Penttinen (1995)
uncovered a relationship between back pain and suicide among
Finnish farmers, while Fishbain, et al. (1991) studied patients in a
pain center and found that the completed suicide rate for chronic
pain patients was significantly higher than that of the general 
population.

Smith, et al. (2004) studied the role of sleep onset insomnia and
pain intensity in individuals with chronic musculoskeletal pain,
and the evidence of suicidal ideation in these individuals. They dis-
covered that chronic pain patients with self-reported insomnia with
concomitant high pain intensity were more likely to report passive
suicidal ideation, independent from the effects of depression sever-
ity. In another study, Stenager, et al. (1994) found that among
suicide attempters, 52% suffered from a disease and 21% were on
daily analgesics for pain.

DeLeo and Spanthonis (2003) reviewed epidemiological
studies of suicide in the elderly. Their review revealed that assisted
suicide and euthanasia in the elderly have been associated with the
desire to escape chronic physical pain and suffering caused by
illness, and to relieve mental anguish and feelings of hopelessness
and depression. Roscoe, et al. (2003) found that poorly controlled
pain was a factor in seeking assistance in dying. In this study, Dr.
Jack Kavorkian’s patients were studied and the most common
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diagnoses were amyotrophic lateral sclerosis or multiple sclerosis,
inadequately controlled pain, and a recent decline in health. Magni,
et al. (1998) found that rates for thoughts about death, wishing to
die, suicidal ideation, and suicide attempts were two to three times
more frequent in those with chronic pain compared with those
without chronic pain. Furthermore, oncology patients with con-
comitant pain and depression were significantly more likely to
request assistance in committing suicide as well as actively taking
steps to end their own lives (Emanuel, et al., 1996).

Although depression is the most commonly reported psycho-
logical symptom by patients with chronic diseases, many patients
also report anxiety symptoms as well. Reich, et al. (1983) evaluated
several studies of patients from pain clinics and found that 
depression and anxiety were common. Linton and Gotestam (1985)
studied the relationship between pain, anxiety, mood, and muscle
tension in chronic pain patients and found that psychological vari-
ables were related to the experience of chronic pain, but that there
was a high degree of variability among individuals. In another
study, Hadjistavropoulos, et al. (2002) evaluated 65 patients with
chronic pain and the role of anxiety in pain. They found that health
anxiety played a role in pain behavior.

Although patients with chronic illnesses may complain about
depression and anxiety, they may also exhibit signs of increased
irritability, lower frustration tolerance and bouts of anger. This 
may be the result of sleep disturbance and/or a component of
depression. Individuals with chronic illnesses, particularly those
with pain conditions, often have sleep disorders. For example,
fibromyalgia sufferers were found to have abnormalities on sleep
studies and were reported to be deficient in deep, non-dream sleep.
In addition, they were also found to have an unusual persistence
of alpha activity during sleep.

Difficulty with sleep can complicate matters for the chronically
ill, in that it impairs their social, educational, and occupational
functioning and make them vulnerable to accidents and suscepti-
ble to other health problems. Sleep disorder also impair the
person’s ability to cope with the stress that the chronic condition
causes.

There is also an increased risk of substance abuse, whether
alcohol, illegal drugs and/or prescribed medications in people
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with chronic diseases. At times, self-medication may be a means 
of coping with pain and/or depression. In other instances, the use
of alcohol or drugs may assist a person in getting to sleep, 
although alcohol and many drugs, including marijuana, in fact,
interfere with adequate sleep and interfere with the REM sleep in
particular.

Traditionally, individuals with chronic illnesses have been
treated with medication, notably anxiolytics for the anxiety and
stress and antidepressants for depression. Furthermore, the anal-
gesic properties of antidepressants have been well established. 
Tricyclic antidepressants have been commonly prescribed for the
treatment of many chronic pain syndromes, especially neuropathic
pain. Current research suggests that the analgesic effect of antide-
pressants is mediated by the blockade of reuptake of Serotonin 
and Norepinephrine. The resulting increase of the levels of these
neurotransmitters enhances the activation of descending inhibitory
neurons (King, 1981). Tricyclic antidepressants have been the 
most effective in relieving neuropathic pain (Gruber, et al., 1996).
The efficacy of serotonin reuptake inhibitors has been variable 
and inconsistent. For example, Paroxetine (Paxil) was not found 
to be beneficial in a study of patients with diabetic neuropathy
(Sindrup et al., 1990). Yet, Floxetine (Prosac) was found to be 
equal to Amitriptyline (Elavil) in significantly reducing the 
pain in patients with rheumatoid arthritis (Rani, et al., 1996). 
Venlafaxine (Effexor), Nefazodine (Serzone), Mirtazapine
(Remeron) and other antidepressants have also been studied with
variable results.

In addition, psychotherapy has been utilized as an adjunctive
treatment approach with chronically ill patients. Although indi-
vidual counseling has been widely used for many years, there has
been an increase in family involvement and family therapy in
recent years in the treatment of patients with chronic diseases. The
role of the family in the development and perpetuation of chronic
pain conditions has drawn considerable empirical attention (Kerns
and Otis, 2003). Although family systems and family stress theo-
ries have been the major models in the family therapy literature,
these perspectives have had a limited impact on advancing an
understanding of family relationships in the context of chronic
illness.
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Moore and Chaney (1985) were the first to report on the effi-
cacy of a treatment approach utilizing the spouse of the person
experiencing pain. In their study, they compared a patient only
group with a couples group. Both groups received education,
problem solving skills training, relaxation training, and assertive-
ness training. Both treatment groups improved significantly, in
comparison to a control group. Other more recent studies testing
the efficacy of cognitive-behavioral, operant conditioning, and
coping skills training with arthritic, myofacial, and other chronic
pain conditions were effective. However, adding couples, family or
spouse involvement did not improve outcome.

Saarijar, et al. (1991) published a series of papers on couples
treatment for chronic pain disorders from a family systems per-
spective. However, no significant differences were found between
the experimental and control groups on measures of pain and pain-
related disability.

There has also been an effort to develop a cognitive-behavioral
transactional model of family functioning that attempts to integrate
aspects of family stress theory and the behavioral perspective on
chronic pain (Kerns, et al., 2003). In a more recent article, Kerns and
Otis (2004) have further delineated their ideas for the utilization of
an integrated family systems model with chronic pain patients.

Case Studies

Cases studies help to illustrate some of the coping mechanisms
of persons with chronic diseases. The following two case studies
also clarify some of the social, family, and occupational impair-
ments of persons with chronic diseases.

Case 1

Rita is a 51-year-old Caucasian female, married with two chil-
dren. She had worked as a high school teacher prior to having chil-
dren and then worked as a substitute teacher for a number of years
after her children were attending school full time. Approximately
seven years ago, she was diagnosed with multiple sclerosis (MS),
initially presenting with visual problems, including double vision,
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and muscle weakness. She also experienced muscle twitching and
tingling at times. Rita was diagnosed and treated by a neurologist
who specialized in patients with MS. She would have periodic
exacerbations, which were initially responsive to medication. On
two occasions, Rita was hospitalized briefly. As the disease pro-
gressed, she stopped working and began to do less around the
home, including shopping and cooking. Rita also began to do less
with her children, both of whom were still home and in school.
Prior to the illness, Rita had been very involved with her family,
particularly her children, serving as room parent for each for a
number of years, serving as a Parent/Teacher Organization officer
on several occasions and coaching her children’s athletic teams.

Her neurologist, due to concerns about depression, referred
her to a psychiatrist three years ago. Rita complained about fatigue,
often slept 12–14 hours per day, had constant somatic complaints
including lower back pain, withdrew from friends and family and
experienced anhedonia. Prior to the referral to the psychiatrist, she
had been taking steroids for exacerbations and Cylert for fatigue.
Her psychiatrist initially prescribed Prozac, and subsequently pre-
scribed Serzone, Welbutrin, Zoloft, and Paxil. Rita was also referred
to a clinical psychologist for counseling.

Despite medication and counseling, her depression continued.
In counseling, Rita complained about weight gain (a common side
effect from steroid therapy), feeling useless and chronic pain. She
also became increasingly angry—with her family and physicians.
Her neurologist prescribed pain medication and she became
increasingly dependent on pain medication. Over the next year,
Rita began to get various physicians (internist, neurologist,
rheumatologist) to prescribe pain medication, leading to abuse of
medication. She ultimately had a psychotic episode induced from
medication overdose and was hospitalized and detoxed. Rita’s
husband withdrew from her, while her two children took over
many of the household chores and catered to her. Eventually, the
entire family became involved in family therapy and each of the
family members also had individual counseling to help with
coping. At the present time, counseling continues. Medication is
now prescribed by only one physician, and all treatment providers
have monthly phone contact. Rita’s depression remains, but has
lessened. Her chronic pain has also lessened, but flares up at times.
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Case 2

Frank is a 49-year-old Caucasian male, married with one adult
child. After completing high school, he worked as an apprentice
electrician before becoming a union electrician. Three years ago,
Frank was injured at work when he fell off a ladder and his 
leg landed on a “horse.” He subsequently developed Complex
Regional Pain Syndrome-I (CRPS-I) (formerly known as Reflex
Sympathetic Dystrophy or RSD), resulting in chronic pain in one
foot and leg. Frank saw a specialist at a teaching hospital and was
ultimately hospitalized and given intravenous antibiotic therapy,
but without success. Another specialist suggested implanting an
electrical stimulation block, which he declined. Prior to the acci-
dent, Frank could best be described as a workaholic, typically
working 50–55 hours per week and never missing a day due to
illness.

As the pain continued, Frank began to compensate when he
walked, ultimately resulting in the necessity of back surgery. He
became increasingly angry, often yelling at his wife and son. In
addition, Frank became significantly depressed and frustrated. He
consulted with a number of surgeons, seeking to have his leg and
foot amputated. No physician would perform such an operation,
resulting in an exacerbation of his depression and anger. His
primary care physician referred him to a psychiatrist, but he dis-
liked the way the medication made him feel and he discontinued
antidepressant medication as a result. Finally, his physician
referred him to a clinical psychologist for counseling. The focus of
therapy was primarily on pain management and coping strategies,
and secondarily, on support. Early in treatment, Frank’s wife called
and said that Frank had a shotgun in his mouth and was threat-
ening suicide. Frank refused to admit himself to a psychiatric hos-
pital, but agreed to go to a rehabilitation hospital, where he learned
biofeedback and self-hypnosis. Although he continues to be in
chronic pain, he is no longer suicidal. Furthermore, Frank volun-
teers in his community for several organizations, giving him a new
purpose in his life. His anger continues, but to a far lesser degree.
In counseling, he has focused on anger management, which has
significantly helped control his anger.
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Diabetes Mellitus

Persons with diabetes mellitus and lesser abnormalities of glucose
tolerance are at risk of developing cardiovascular disease and the
metabolic syndrome, a constellation of metabolic and vascular
abnormalities, including central obesity, insulin resistance, hyper-
insulinemia, glucose intolerance, hypertension, dyslipidemia,
hypercoagulability, and increased risk of coronary and cerebral
vascular disease (Hamdy, 2005; McVeigh and Cohn, 2003; Schulze,
et al., 2004). Individuals with type 2 diabetes mellitus have a 2- to
4-fold increased risk of coronary heart disease (CHD) and a 4-fold
increase in mortality from CHD. In addition, there is an increased
risk of cardiovascular mortality before the development of type 2
diabetes (Haffner and Cassells, 2003). It is thought that the increase
in cardiovascular disease and fatal coronary heart disease is due 
to hypertension, hyperglycemia, hyperinsulinemia, dyslipidemia,
inflammation, and the prothrombotic state (Grant, 2005; Eckel, 
et al., 2002).

Studies in apparently healthy persons have also emphasized
the role of inflammatory and atherothrombotic mechanisms that
may have relevance to persons with diabetes mellitus (Dandona,
et al., 2003; Balagopal, et al., 2005; Grant, 2005). Because most 
diabetes-related deaths are due to cardiovascular disease, manage-
ment strategies must involve both reducing coronary heart disease
risk factors and improving traditional diabetic risk factors, such as
glycemic control, and non-traditional risk factors, such as inflam-



matory and atherothrombotic aspects of diabetes (Grant, 2005;
Gavin, 2004).

A discussion of the risk factors for and complications of type
2 diabetes are discussed below.

Genetic Factors

Type 2 diabetes has a major genetic basis. However, the molec-
ular process is not well understood, but it is believed that the mode 
of inheritance is probably polygenic. Penetrance is influenced by
environmental factors (Shaw, et al., 1999). Investigations have
demonstrated that a history of parental diabetes is directly related
to an increased chance of developing type 2 diabetes (Wei, et al.,
1999).

Although family aggregation of type 2 diabetes has been 
established, Shaw, et al. (1999) note that little is known about the
prevalence of diabetes in the relatives of persons with diabetes
compared to the general population. They evaluated the relative
risks of hyperglycemia, obesity, and dyslipidemia in the relatives
of patients with type 2 diabetes using a sample of 139 first degree
relatives of 90 index cases with type 2 diabetes and a control 
population from Oxfordshire, England. The results indicated that
there is a major familial aggregation of hyperglycemia and obesity
in the relatives of index cases. These relatives also had higher
fasting plasma insulin concentrations and lower high density
lipoprotein (HDL)-cholesterol levels than individuals in the 
general population. The investigators recommend that first degree
relatives of probands with type 2 diabetes should be targeted for
screening and intervention to improve the metabolic status of these
individuals.

Mohan, et al. (2003) evaluated the effects of family history of
diabetes, obesity, and lifestyle factors on glucose intolerance on a
population in the southern part of India and found that these
factors have a synergistic impact on increasing diabetic risks. Indi-
viduals who came from higher socioeconomic status backgrounds
and had a positive family history of diabetes had a five times
greater prevalence of glucose intolerance (diabetes + impaired
glucose tolerance) when compared to those with lower socioeco-
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nomic status and no family history of diabetes. The investigators
note that lifestyle factors and family history of diabetes have a syn-
ergistic impact on increasing diabetic risks.

Age

Age disparities have been identified among persons with type
2 diabetes, hypertension, and hyperlipidemia (Pontiroli and Galli,
1998; Wei, et al., 1999). For example, one investigation showed 
that age above 50 years predicted low levels of HDL-cholesterol
(Devroey, et al., 2004). Gavin (2004) noted that the highest rate of
type 2 diabetes occurs at 60 years of age and older.

However, the fastest growing segment of the population 
with type 2 diabetes is under the age 39. These results point to the
need to target older adults as well as other high-risk age groups,
such as children and adolescents, who have sedentary lifestyles,
poor nutritional habits, and additional risk factors for obesity, 
type 2 diabetes, hypertension, hyperlipidemia, and cardiovascular
disease.

Gender

Gender is not consistently linked to increased diabetic risk
factors. Research has found that African-American women with
type 2 diabetes have a higher risk of cardiovascular morbidity and
mortality compared to African-American males and whites with
type 2 diabetes. Gaillard, et al. (1998) suggest that it is possible that
there is a greater clustering of pre-existing cardiovascular disease
risk factors among African-American females than among African-
American males and whites. They evaluated possible gender 
differences in cardiovascular risk factors based on a sample of 84
healthy first-degree relatives of African-American patients with
type 2 diabetes (42 males and 42 females matched for age and
waist-to-hip circumference ratio). The findings revealed that
African-American females had higher body mass index, % body
fat, mean fasting and 2-hour postprandial serum glucose, and
insulin levels than among African-American males.
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Another study, however, showed that male gender was asso-
ciated with the risk factors for diabetes (Devroey, et al., 2004). The
authors reported that being male was related to a low level of high-
density lipoprotein and a high level of triglycerides.

Ethnic/Racial Disparities

In the United States, disparities in risks for chronic diseases
occur among certain disadvantaged racial and ethnic groups
(Bolen, et al., 2000). For example, racial and ethnic differences in
diabetic risk factors and the prevalence of diabetes have been
reported. Using data from the 1997 Behavioral Risk Factor Sur-
veillance System, Bolen, et al. (2000) showed that African-Ameri-
cans, Hispanics, and American-Indians or Alaska Natives were
more likely than whites to report diabetes, obesity, no leisure-time
physical activity, and fair or poor health. There is also higher preva-
lence of insulin resistance among Mexican-Americans and Ameri-
can-Indians, and higher triglyceride levels among the Japanese
(Kuller, 2004).

Studies have revealed racial and ethnic disparities in diabetic
complications. Based on a longitudinal cohort study of 429,918 
veterans with diabetes, Young, et al. (2003) reported that African-
Americans and Native-Americans were more likely than whites to
develop early diabetic nephropathy. Moreover, African-Americans,
Hispanic, Asians, and Native-Americans were more likely to
develop end-stage renal disease. In terms of African-American/
white disparities, these differences may be due to a higher suscep-
tibility to type 2 diabetes in African-Americans or that the risk
factors for type 2 diabetes have a more profound impact in African-
Americans.

Socioeconomic Disparities

It is not clear what accounts for the ethnic and racial dispari-
ties in type 2 diabetes. Many of the reported ethnic and racial 
differences in risk factors and disease in the United States may be
a function of disparities in socioeconomic status and inadequate
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utilization of preventive and clinical health services (Kuller, 2004).
In fact, various studies reveal that lower socioeconomic status is
associated with the early development of diabetes (Gaillard, et al.,
1997). Research has shown that risk factors for diabetes and coro-
nary heart disease have increased in low-educational status groups.

Cirera, et al. (1998) evaluated the link between socioeconomic
status factors and cardiovascular risk using a random sample of
3,091 adults. They discovered that low educational attainment is
related to a greater prevalence of arterial hypertension in both
women and men and overweight in women. In addition, higher
educational status is positively associated with leisure-time physi-
cal activity in men and women.

Based on two successive coronary risk surveys in an urban
Asian Indian population, one study found that over a seven year
period, obesity, diabetes, LDL-cholesterol, low HDL- cholesterol,
and triglycerides increased in this population (Gupta, et al., 2003).
Three risk factors, smoking, diabetes, and dyslipidemia increased
more in persons with low educational attainment.

Stelmach, et al. (2005) assessed the impact of education,
income, and other factors on risk factors for cardiovascular disease
among 2,000 men and 2,000 women in Lodz, Poland. He found that
low education is a major predictor of the metabolic syndrome.

In some studies, however, high socioeconomic status has been
linked to an increased risk of diabetic and cardiovascular risk
factors. As noted previously, Mohan, et al. (2003), discovered that
individuals with high socioeconomic status and a family history of
diabetes had a five times greater prevalence of glucose intolerance
than individuals from lower socioeconomic status backgrounds
with no family history of diabetes.

In two successive coronary risk surveys in an urban Indian
population, higher educational level was shown to predict
smoking in women (Gupta, et al., 2003). A study in Southern Spain,
based on 1,514 men and 1,577 women, also showed that high edu-
cational level is linked to cigarette smoking in women (Cirera, et
al., 1998).

Based on a sample of 260 in Karachi, 157 low-income children
and 103 middle-income children, Hydrie, et al. (2005) evaluated
dietary habits, body mass index, physical activity and other risk
factors. They discovered that both low-income and middle-income
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children had increased diabetic risk factors. For example, children
from both the low-income and middle-income groups had poor
dietary habits, e.g. a diet low in fruits, vegetables, and milk and
high in fat content. However, children from the middle-income
group had more risk factors for diabetes.

Psychosocial Factors

A number of psychological, social, and occupational condi-
tions are thought to increase the incidence of diabetes (Kumari, et
al., 2004; Stelmach, et al., 2005). Feelings of control over the envi-
ronment may be predictive of diabetes incidence. A prospective
occupational cohort investigation of 10,308 civil servants, aged 35
to 55 years, from the Whitehall Study revealed that depression was
associated with diabetes incidence and impaired glucose tolerance
(Kumari, et al., 2004). The investigators also found that an imbal-
ance in effort-reward on the job was related to incidence of diabetes
in men.

Likewise, Stelmach, et al. (2005) note that low levels of per-
ceived control over the environment, e.g., having unfulfilled work,
receiving little reward for effort and having unfulfilled needs on a
daily basis predict the constellation of metabolic abnormalities
known as the metabolic syndrome, e.g., abdominal obesity, high
blood pressure, hypertriglyceridemia.

Overweight and Obesity

According to Perry (2002), the global epidemic of type 2 dia-
betes is mainly caused by the globalization of sedentary and
Western lifestyles and culture. There is increasing evidence of syn-
ergistic interactions among diet, obesity, physical inactivity,
smoking, and excessive alcohol use in causing glucose intolerance
and type 2 diabetes (Perry, 2002). It is estimated that up to 75% of
the risk of type 2 diabetes is due to obesity (Costacou and Mayer-
Davis, 2003).

Overweight and obesity (body mass index of 30kg/m2, 
including abdominal or central obesity or greater or equal to 102cm
for men and greater or equal to 88cm for women) increase the risk
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of type 2 diabetes and other chronic diseases (Koh-Banerjee, et al.,
2003). Being overweight and obese is recognized as major risk
factors for type 2 diabetes, hyperlipidemia, hypertension, and car-
diovascular disease (Borissova, et al., 2004; Ruland, et al., 2005).

One report by Borissova, et al. (2004) noted that the changes
in insulin sensitivity, insulin-receptor binding and beta-cell secre-
tion in individuals with III degree obesity are similar to those in
type 2 diabetic patients, suggesting that III degree obesity may be
a risk factor for type 2 diabetes. Another study found that indi-
viduals with a body mass index greater or equal to 27kg/m2 had
an increased risk of developing type 2 diabetes (Yamagishi, et al.,
2003).

The duration of obesity, including central obesity, also has
been found to be associated with an increased risk of type 2 dia-
betes (Nkondjock and Receveur, 2003; Wannamethee and Shaper,
1999). Therefore, it is important to emphasize prevention of obesity
in children and adolescents (Pontiroli and Galli, 1998). Diabetes
prevention programs have been found to be effective in lowering
the risks of type 2 diabetes. Investigations have shown that the
reduction in central adiposity, through exercise and diet, is associ-
ated with decreases in diabetes and hypertension in various 
populations. Okosun, et al. (1998) discovered that lifestyle 
modifications aimed at reducing waist size, such as moderate to
vigorous physical activity and diet, produced substantial reduc-
tions in the prevalence of diabetes and hypertension in African-
origin populations.

Physical Activity

A sedentary lifestyle, which fosters low cardiorespiratory
fitness, has been associated with an increased risk for impaired
fasting glucose and type 2 diabetes among children, adolescents,
and adults (Major, et al., 2005; Eisenmann, 2004). Regular physical
activity protects against diabetes and cardiovascular disease possi-
bly by controlling risk factors, such as hypertension and obesity. It
is also an independent preventive factor for diabetes and cardio-
vascular disease.

It is estimated that more than 90% of cases of type 2 diabetes
could be prevented by following a healthy lifestyle that included
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moderate to vigorous physical activity for at least a half hour per
day, good nutrition, weight control, and smoking cessation. One
investigation evaluated the relationship between prolonged televi-
sion watching and type 2 diabetes using data from a large prospec-
tive cohort study (Hu, 2003). Hu (2003) reported that prolonged
television watching is related to an increased risk for type 2 dia-
betes. Among men, watching television more than 40 hours per
week was associated with almost a threefold increase in develop-
ing type 2 diabetes compared to those who watched television 1
hour per week.

Major, et al. (2005) studied physical activity in 118 post-
menopausal women, and found that higher intensity physical
activity is related to a healthier metabolic profile and higher energy
expenditure was associated with lower body mass index and lower
accumulation of visceral adipose tissue. After controlling for vis-
ceral adipose tissue accumulation, higher engagement in physical
activity was related to favorable systolic blood pressure, HDL-
cholesterol, and insuln sensitivity.

Eisenmann (2004) notes that physical activity levels are
reduced during adolescence, and while aerobic fitness remains
stable in boys, it gradually declines among adolescent girls. These
declining physical activity levels, along with inadequate weight
control and poor nutritional intake, contribute to an increased
prevalence of overweight, obesity, and type 2 diabetes in children
and adolescents, especially among certain ethnic groups (Gavin,
2004; Eisenmann, 2004; Wabitsch, et al., 2003).

Some interventions involving exercise training and other
lifestyle changes have been found to be effective in managing
glycemic control and improving cardiovascular risk factors among
individuals with type 2 diabetes (Lim, et al., 2004). Physical activ-
ity also decreases insulin resistance and delays the development of
diabetes (Gohlke, 2004).

Diet and Nutrition

Researchers have focused on the role of diet and nutrition in
the development of type 2 diabetes (Harding, et al., 2004; van Dam,
2003). Although there are controversies about the relationship
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between the amount and types of dietary fat and carbohydrates
and the risk of type 2 diabetes, studies have demonstrated that
alterations in nutrition and physical activity can improve insulin
sensitivity and protect against type 2 diabetes (Steyn, et al., 2004;
Hu, et al., 2001). It is estimated that more than 90% of cases of type
2 diabetes could be prevented by a diet high in cereal fiber and
polyunsaturated fatty acids and low in trans-fatty acids and
glycemic load, avoidance of overweight and obesity, participation
in moderate to vigorous physical activity for a half hour a day, non-
smoking, and moderate consumption of alcohol (Perry, 2002).

Harding, et al. (2004) demonstrated that increased polyunsat-
urated fat and decreased saturated fat were related to a reduced
risk of type 2 diabetes. Steyn, et al. (2004), in their review of clini-
cal trials, noted that high-saturated fat intake and intrauterine
growth retardation may increase the risk of type 2 diabetes. The
investigators suggest that non-starch polysaccharides, omega-3
fatty acids, low glycemic index foods, and breast-feeding exclu-
sively may protect against the disease. Data from cohort studies
and trials indicate that higher consumption of whole grain food
and exchanging unsaturated fat for saturated fat and trans fatty
acids may reduce the risk for type 2 diabetes (Fung, et al., 2002; Hu,
et al., 2001).

Other studies are assessing the impact of fish consumption on
risk for type 2 diabetes. Based on an ecological study of 41 coun-
tries in five continents, Nkondjock and Receveur (2003) showed
that a high consumption of fish and seafood was associated with a
reduction in the risk of type 2 diabetes in populations with a high
prevalence of obesity.

In addition to studying nutrition in persons with type 2 dia-
betes, the dietary habits among individuals with type 1 diabetes
have been investigated. One investigation in Italy assessed dietary
habits and nutritional biomarkers, such as plasma levels of
albumin, iron, lipids, homocysteine, vitamin B9 and vitamin B12
and urinary outputs of nitrogen, sodium, and potassium in 38 type
1 diabetic patients, 76 relatives, and 95 controls. The researchers
found a number of health problems in the sample. Forty-five
percent of the controls were overweight. The proportion of caloric
intake obtained from total fat and cholesterol did not conform to
accepted guidelines. In only 27% of all participants were intakes of
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total dietary fiber acceptable. In addition, estimated daily intakes
of water-soluble vitamin B9 and fat-soluble vitamin D and vitamin
E were below accepted standards. The researchers conclude that
deprivation of both vitamin B9 and vitamin E could have an
adverse impact on endothelial function because these antioxidants
have been found to influence nitric oxide and eicosanoid signaling
(Matteucci, et al., 2005).

Metabolic Abnormalities as Risk Factors for Diabetes

A variety of metabolic disorders, including impaired glucose
tolerance, insulin resistance, hyperinsulinemia, hyperglycemia,
hyperlipidemia, and high tryglericides increase a person’s risk of
developing type 2 diabetes. Epidemiologic and prospective trials
show a connection between impaired glucose tolerance (and/or
impaired fasting glucose) and the onset of type 2 diabetes and car-
diovascular disease (Irons, et al., 2004; Costa, et al., 2002).

Insulin resistance, which is a major part of the insulin resist-
ance syndrome, and hyperinsulinemia are major risk factors for
type 2 diabetes (Nishimura, et al., 2005; Cettour-Rose, et al., 2005).
Insulin-resistant persons are also at risk for acquiring cardiovascu-
lar disease (Wheatcroft, et al., 2003).

In the pre-insulin dependent diabetes mellitus state, hyperin-
sulinemia can occur for 5 to 8 years (Borissova, et al., 2004; Suehiro,
et al., 2005). Obese individuals are at risk of developing hyperin-
sulinemia. Elevated plasma nonesterified fatty acid concentrations
are responsible for peripheral and hepatic insulin resistance and
may cause hyperinsulinemia in obese patients (Wuesten, et al.,
2005).

Various molecules/factors, including GLUT-4 (glucose 
transporter) receptor, tumor necrosis factor-alpha (TNF-alpha),
interleukins-6 (IL-6) daf genes and PPARs (peroxisome 
proliferators-activated receptors) influence the onset of the insulin
resistance syndrome and related conditions (Das, 2005). However,
the ways in which these molecules/factors interact and the mech-
anisms by which they trigger the insulin resistance syndrome are
not understood.

Enormous attention has been given to PPARs, which are
members of the nuclear hormone receptor superfamily of ligand—
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activated transcription factors (Zhang, et al., 2005; Terauchi and
Kadowaki, 2005). Three PPAR isoforms, PPAR-alpha, -beta/delta,
and -gamma, have been discovered, and now it is known that these
receptors help to regulate adipogenesis, lipid metabolism, insulin
sensitivity, inflammation, and blood pressure. These receptors
serve as lipid sensors that regulate the expression of gene arrays,
resulting in a modulation of major metabolic events (Berger, et al.,
2005).

The three PPAR isoforms have separate expression patterns
and influence glucose metabolism based on the need of a specific
tissue. PPAR-alpha potentiates fatty acid catabolism in the liver
and is the molecular target of the lipid-lowering fibrates. PPAR-
gamma plays an important role in adipocyte differentiation and
hypertrophy, and mediates the functions of the insulin sensitizing
thiazolidinediones. PPAR-delta may be significant in influencing
body weight and lipid metabolism in fat tissues (Terauchi and 
Kadowaki, 2005).

Two PPARs, PPAR-alpha and PPAR-gamma, are related to 
activation by different ligands. However, a new class of agents,
dual alpha-gamma PPAR activators has the potential to activate
both receptors. The dual alpha-gamma PPAR activators may 
influence two cardiovascular risk factors, diabetes and dyslipi-
demia, by having an effect on glucose and lipid metabolism (Liu,
et al., 2005).

Studies suggest that PPAR activity plays a role in causing the
metabolic syndrome, which consists of a cluster of metabolic and
vascular abnormalities, including central obesity, insulin resistance,
hyperinsulinemia, glucose intolerance, hypertension, dyslipi-
demia, hypercoagulability, and increased risk of coronary and 
cerebral vascular disease (Zhang, et al., 2005; Hamdy, 2005). The
metabolic syndrome is produced through the interaction of
lifestyle, genetic, and hormal factors (McVeigh and Cohn, 2003).

This cluster of metabolic and vascular abnormalities, which is
highly prevalent, is a major determinant of cardiovascular mortal-
ity in developed and developing countries. The elements of the
metabolic syndrome and the accelerate phase of atherogenesis are
frequently silent (McVeigh and Cohn, 2003).

Abnormally high levels of lipids or hyperlipidemia and
triglycerides have been recognized as risk factors for diabetes 
(Pontiroli and Galli, 1998; Wei, et al., 1999). One investigation of
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760 obese individuals revealed that those with hyperlipidemia
were older, had a longer duration of obesity, and were more likely
to experience impaired glucose tolerance and type 2 diabetes 
(Pontiroli and Galli, 1998). Another study demonstrated that high
triglyceride levels and other factors were associated with the risk
of type 2 diabetes (Wei, et al., 1999).

The endothelium is believed to have an essential role in main-
taining vascular homeostasis. This process depends on a balance
between the production of nitric oxide, superoxide, and other
vasoactive substances (Wheatcroft, et al., 2003). Endothelial
impairment, an early marker in the etiology of atherosclerosis, has
been found in obese, non-diabetic persons (Hamdy, 2005). It has
also been identified in patients with type 2 diabetes and in persons
at risk for type 2 diabetes, including those with impaired glucose
tolerance and normoglycemic first-degree relatives of patients with
type 2 diabetes. Endothelial dysfunction and increased arterial stiff-
ness develop early in the onset of diabetic vasculopathy, and they
are both strong predictors of cardiovascular risk (Woodman, et al.,
2005).

Endothelial dysfunction mostly reflects decreased amounts 
of nitric oxide (NO), which is an essential endothelium-derived
vasoactive factor that has vasodilatory and anti-atherosclerotic
functions. Various conditions, such as oxidative stress, dyslipi-
demia, and hyperglycemia are believed to be the major causes of
endothelial impairment in type 2 diabetes (Woodman, et al., 2005).
Endothelial impairment can be measured by various methods,
including ultrasonographic measurement of flow-mediated
vasodilation of the brachial artery and plethysmography measure-
ment of forearm blood flow responses to vasoactive agents.

Adipocytes, a complex and active endocrine tissue, have secre-
tory products that regulate metabolic and vascular biology. The
adipocytes’ secretory products include free fatty acids and several
cytokines (e.g., leptin, adiponectin, tissue necrosis factor-alpha,
interleukin-6, and resistin). It is believed that these adipocytokines
are the missing link between insulin resistance and cardiovascular
disease. Lifestyle interventions are designed to enhance endothe-
lial and/or adipose tissue functions in order to reduce the risks of
cardiovascular disease in persons with either the metabolic syn-
drome or type 2 diabetes (Hamdy, 2005).
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Cardiovascular Disease as a Risk Factor for Diabetes

Persons with cardiovascular disease are at increased risk of
developing diabetes. There is a very strong link between diabetes
and cardiovascular disease. The conditions develop together more
commonly than separately. Risk factors for diabetes and insulin
resistance, such as hypertension, hyperinsulinemia, hyper-
glycemia, and lipid abnormalities, have been broadened to include
inflammation and thrombotic factors (Grant, 2005).

Normal High Blood Pressure and Hypertension

Researchers have identified high normal blood pressure and
hypertension as risk factors for type 2 diabetes. Based on a study
of 7,594 Japanese men, aged 35 to 60 years, Hayashi, et al. (1999)
reported that Japanese men with high normal blood pressure and
hypertension had a higher relative risk of developing develop type
2 diabetes than those with normal blood pressure. Even among lean
men (body mass index less than 22.7kg/m2), those with high
normal blood pressure had an increased relative risk of acquiring
type 2 diabetes. Among persons with diabetes, there is a higher risk
for renal and cardiovascular disease with blood pressures greater
than 130/80mmHg (Bakris, 2004).

Inflammatory and Prothrombotic Factors

Inflammation and prothrombotic (coagulation and throm-
bolytic) processes are known risk factors for the development of
both diabetes and cardiovascular disease. Prospective studies
reveal that diabetic patients have a high prevalence of both inflam-
matory cells and thrombosis in coronary plaques compared to
control groups (Grant, 2005). These reports also show that C-
reactive protein (CRP), a known inflammatory marker, and other
inflammatory markers, such as TNF-alpha and interleukin-6 and
interleukin 18, are related to an increased risk of diabetes and car-
diovascular disease (Grant, 2005; Godefroi, et al., 2005; Hung, et al.,
2005).

Research is underway to investigate whether hyperinsuline-
mia associated with glucose intolerance increases cardiovascular
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risk directly or whether its impact is mediated by impaired fibri-
nolysis and hypercoagulability. Using data from the Framingham
Offspring Study, Meigs, et al. (2000) found that hyperinsulinemia
is related to fibrinolysis and hypercoagulability in persons with
normal glucose tolerance. Hyperinsulinemia is mainly related to
impaired fibrinolysis in persons with glucose intolerance. The
researchers conclude that cardiovascular risks related to hyperin-
sulinemia and glucose intolerance may be partly mediated by a
greater potential for acute thrombosis.

There is limited information about the prevalence of elevated
CRP in the adult population and the factors related to this inflam-
matory marker of increased cardiovascular disease risk. Based on
a sample of employed adults participating in a worksite cardio-
vascular screening program, Godefroi, et al. (2005) reported that
25% of the participants in a sample of employed adults participat-
ing in a worksite cardiovascular screening program, had elevated
levels of CRP. They found that women, obese persons, and indi-
viduals with increasing heart rate and higher serum triglyceride
levels were more likely to have elevated CRP levels, than did
members of the control group. Regular exercise and lower total
cholesterol levels were related to lower CRP levels.

Although obesity is related to increased cardiovascular risk,
the pathways have not been fully delineated (Rosito, et al., 2004).
Since thrombosis is a major component of cardiovascular disease,
a chronic inflammatory process may place obese persons at risk for
metabolic and cardiovascular complications of obesity (Skurk and
Hauner, 2005; Kiortsis, et al., 2005). Fatty tissue synthesizes and
secretes a variety of products known as adipokines that may trigger
these metabolic and cardiovascular complications (Skurk and
Hauner, 2005).

Researchers have analyzed the association between obesity
and a prothrombotic state in different populations. Using data on
3,230 participants in cycle 5 of the Framingham Offspring Study,
Rosito, et al. (2004) discovered that body mass index was related
to four hemostatic factors, (fibrinogen, factor VII, PAI-1, and tPA
antigen) in both men and women and two hemostatic factors (VWF
and viscosity) in women. Similar relationships between waist-to-
hip ratio and the hemostatic factors were found. The authors 
conclude that the association between body mass index and 
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waist-to-hip ratio and hemostatic factors and impaired fibrinolysis
indicates that obesity is a cardiovascular risk which is partly medi-
ated by a prothrombotic state.

In the future, it might be possible to prevent obesity-related
metabolic and cardiovascular complications by altering the fatty
tissue secretions. Current research findings indicate that weight
reduction and certain anti-inflammatory substances reduce the
metabolic and cardiovascular complications of obesity. However,
Skurk and Hauner (2005) point out that there is no causal rela-
tionship between the secretory activity of adipocytes and obesity
complications.

Inflammatory markers and insulin resistance also appear to be
affected by sex steroids. Researchers have evaluated inflammatory
markers, insulin resistance, and regional body fat distribution
during the menstrual cycle. Blum, et al. (2005) showed that con-
centrations of highly sensitive CRP and sex hormone-binding
globulin changed significantly during the menstrual cycle. In their
study of the menstrual cycle in 8 normal and 9 overweight women,
they discovered that highly sensitive CRP was negatively related
to sex-hormone globulin concentrations while it was positively
associated with estimates of insulin resistance and central accu-
mulation of body fat. These investigators conclude that in regularly
menstruating women, sub-clinical inflammation is closely related
to sex steroids, insulin resistance, and body fat distribution.

Cigarette Smoking

Smoking is the cause of 50% of all avoidable deaths, and a
number of investigations have revealed that cigarette smoking
increases the risk of type 2 diabetes (Gohlke, 2004; Hu, et al., 2001).
For example, based on a prospective study of 84,941 female nurses,
Hu, et al. (2001) demonstrated that current smoking was one of 
the predictors of type 2 diabetes. In a prospective cohort study of
1,266 Japanese male office workers, aged 35 to 59 years, Nakanishi,
et al. (2000) showed that the number of cigarettes smoked daily and
the number of pack-years of exposure was positively associated
with the development of impaired fasting glucose and type 2 
diabetes.
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Among persons with diabetes, smoking is also linked to an
increased risk of cardiovascular disease mortality and microvascu-
lar complications. Gulliford, et al. (2003) reported that diabetics
who smoked had worse health status, but were less likely to be
referred to a hospital or treated for their hypertension than non-
smoking diabetics.

Alcohol Consumption

Light to moderate alcohol consumption may actually protect
against the development of type 2 diabetes. Wannamethee, et al.
(2003) used a prospective study of 109, 690 women in the 25 to 42
age group, and discovered that light to moderate alcohol use was
related to a lower risk of type 2 diabetes among women, aged 25
to 42 years.

Hu, et al. (2001) showed that abstinence from alcohol was
related to an increased risk of type 2 diabetes in a cohort of 
84,941 female nurses. However, moderate and heavy alcohol use
may be related to an increased risk of type 2 diabetes (Waki, et al.,
2005).

Using data from the Japan Public Health Center prospective
study on cancer and cardiovascular diseases, Waki, et al. (2005)
evaluated risk factors for type 2 diabetes in middle-aged Japanese.
In Japanese lean (body mass index less than or equal to 22kg/m2),
moderate and high alcohol use was related to the incidence of dia-
betes. Tsumura, et al. (1999) also found that heavy alcohol use
(greater or equal to 50.1ml/day) among lean men (body mass
index less than or equal to 22.0kg/m2) was associated with an
increased risk of type 2 diabetes.

Diabetes, Disability/Quality of Life, 
and Health Care Disparities

Individuals with diabetes have an increased risk of disability
and diminished quality of life. Gender, age, socioeconomic, and
ethnic/racial disparities in diabetes exacerbate disability.
Researchers have investigated the prevalence of physical limita-
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tions among adults with diabetes and have found that persons with
diabetes have a higher percentage of physical limitations compared
to those without diabetes. Using the population-based 1997–1999
National Health Interview Survey of U.S. adults, 18 years or older,
one investigation showed that persons with diabetes had some
physical limitation among all age groups compared to non-
diabetics (Ryerson, et al., 2003). However, these differences in phys-
ical limitation declined with increasing age. In the 18 to 44 age
group, 46% of the persons with diabetes had physical limitations
when compared to 18% of those without diabetes. Eighty-five
percent of the diabetics 75 years and older reported physical limi-
tations compared to 70% of those who did not have diabetes. After
controlling for various demographic factors, diabetics had a greater
chance of having a physical limitation compared to non-diabetics.

Diabetes can produce significant physical limitations in some
high-risk populations. For example, a study of 338 stable, insulin-
treated veterans with type 2 diabetes with an average age of 65.1
years showed that almost three-quarters of them reported limited
physical activity (Murata, et al., 2003).

Persons with diabetes have higher rates of work disability
compared to those without diabetes. Mayfield, et al. (1999) exam-
ined the rate of work disability, hours worked per week, work-loss
days, and wages in individuals with diabetes using the National
Medical Expenditures Survey, a population-based survey of the
U.S. non-institutionalized population. Work disability was defined
as a self-report of being unable to work because of an illness or dis-
ability for 2 or more quarters in 1987. The investigators discovered
that 25.6% of the persons with diabetes reported work disability,
while only 7.8% of those without diabetes reported work disabil-
ity. In regard to work-loss days, diabetics reported more work-loss
days than non-diabetics. Persons with diabetes at all ages had sig-
nificantly lower average earnings than persons without diabetes.
Diabetics in 1987 had $4.7 million loss of earnings because of work
disability.

Other investigations have found different rates of work dis-
ability. Songer, et al. (1989), in a case-control study of 158 persons
with insulin-dependent diabetes mellitus and 158 matched non-
diabetic siblings, found that 13% of the individuals with insulin-
dependent diabetes mellitus were unable to work because of 
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disability. Persons with insulin-dependent diabetes mellitus were
more than 7 times likely to report work disability than the non-
diabetic siblings. Insulin-dependent diabetics also were less likely
to be employed full-time compared to the matched non-diabetic sib-
lings (55% vs. 73%), and this was associated with work disability.

Murata, et al. (2003) analyzed the rate of self-reported work
disability in a sample of 338 stable, insulin-treated veterans with
type 2 diabetes. The authors found that 53% of the insulin-treated
veterans with type-2 diabetes viewed themselves as disabled for
work.

Persons with diabetes also report more job discrimination than
those without diabetes. Songer, et al. (1989) discovered that indi-
viduals with insulin-dependent diabetes mellitus were more likely
to be refused a job at some time in their lives compared to their
non-diabetic siblings (56% vs. 42%). Persons who disclosed their
diabetes during job interviews were more likely to report job
refusal than their non-diabetic siblings (64% vs. 42%).

Various demographic, socioeconomic, psychosocial, and
disease-related factors may influence disability and quality of life
among persons with diabetes. Age disparities in diabetes may
affect disability and quality of life in diabetics. Older individuals
with diabetes are at increased risk of becoming disabled and
having reduced quality of life. Mayfield, et al. (1999), using data
from the population-based National Medical Expenditures Survey,
discovered that work disability rates were higher for older persons.
Likewise, a sample of persons, aged 65 years and older, in Madrid
showed that having diabetes was related to disability (Valderrama-
Gama, et al., 2002).

Drawing on a sample of 437 persons with type-2 diabetes,
Senez, et al. (2004) used two quality of life questionnaires, to eval-
uate factors that might influence quality of life in type 2 diabetics.
The authors found that age negatively affected the quality of life of
persons with type 2 diabetes.

In addition to age, gender disparities in disability and quality
of life among persons with diabetes have been found. According
to Mayfield, et al. (1999) work disability among diabetics was
higher for women compared to men. Araki, et al. (1995), in their
study of elderly diabetics, found that older women had more
disease burden than elderly men. Senez, et al. (2004) also reported
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that women diabetics had a poorer quality of life than their male
counterparts.

Gender differences may exist in the prevalence of foot pain and
associated impairment among diabetics. These gender disparities
may be due to a variety of factors, including differences in
footwear, body weight, hypertension, and lower extremity disease.
Using the population-based National Health Interview Survey, one
investigation analyzed possible gender differences in hypertension
and toe pain in insulin-taking diabetics (Morewitz, et al., 2002). The
results indicated that female insulin-taking diabetics were more
likely to have toe pain and stiffness than male insulin-taking dia-
betics, after controlling for possible predictor variables.

In another study, Mullins, et al. (2002) explored possible
gender differences in perceived weight impairment and exercise
among insulin-taking diabetics. The results showed that male
insulin-taking diabetics who felt that their weight impaired their
daily activities were less likely to participate in vigorous physical
activity. However, there was no association between perceived
weight impairment and vigorous physical activity among female
insulin-taking diabetics. These gender differences persisted after
controlling for possible confounding factors.

Racial and ethnic disparities also are increasingly recognized
as predictors of disability and quality of life in individuals with 
diabetes. African-Americans and Hispanics are especially at risk
because of the consistent health disparities found in these popula-
tions. Mayfield, et al. (1999) showed that among diabetics, work
disability was higher among African-Americans but lower among
Hispanics. On the basis of data from the population-based 1992
Health and Retirement Survey, one report demonstrated that
among individuals with chronic diseases such as diabetes, African-
Americans and Hispanics had worse functional status when com-
pared to whites (Kington and Smith, 1997).

Socioeconomic factors may be a better predictor of disability
than racial and ethnic factors. According to Kington and Smith
(1997), ethnic and racial disparities in functional status among
persons with different chronic diseases were eliminated after con-
trolling for socioeconomic status.

Other research illustrates how socioeconomic disparities
predict disability and quality of life in persons with diabetes.
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Koster, et al. (2004) studied mobility decline among individuals 
suffering from one of four chronic conditions (diabetes mellitus,
asthma/chronic obstructive pulmonary disease, heart disease, 
and low back pain). The authors revealed that mobility decline was
significantly higher in persons from high socioeconomic back-
grounds compared to those from low socioeconomic backgrounds.
Very little of the mobility decline in these persons could be
explained by their higher disease severity and co-morbidity
(Koster, et al., 2004).

One investigation assessed the possible relationship between
income disparities and duration of heart problems among non-
insulin taking diabetics (Morewitz, 2004a). According to this report,
non-insulin taking diabetics with household incomes less than
$20,000 had duration of heart problems (19.96 years) that were
more than two times the duration of heart problems among non-
insulin-taking diabetics with household incomes of $20,000 or more
(9.21 years). These findings remained significant after adjusting for
possible confounding variables.

Obesity and overweight, sedentary behaviors, alcohol and
smoking, some of the same lifestyle factors that increase the risk of
diabetes also may increase disability levels and thus impair quality
of life in diabetics.

Based on a study of 500 patients with type 2 diabetes, Shera,
et al. (2004) showed that obesity, hypertension, poor metabolic
control, and duration of diabetes were related to an increased
prevalence of microvascular complications.

Overweight and obesity also have been related to diabetic
complications in persons with type 1 diabetes. Using retrospective
data from 241 type 1 diabetic patients admitted to a metabolic
department, one report found that obesity, hypertension, and dys-
lipidemia are associated with microangiopathy, neuropathy, and
coronary artery disease (Kozek, et al., 2003).

One report evaluated the relation between overweight and
obesity and disability levels in elderly men with diabetes, cardio-
vascular disease, and cancer, based on a sample of 4,232 men aged
60 to 79 years (Goya Wannamethee, et al., 2004). The findings
revealed that overweight and obesity were related to 60% of the
prevalence of insulin resistance, one third of the prevalence of dia-
betes, and 25% of locomotor disability.
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Research is underway to explore attitudes toward weight
impairment and obesity among diabetics to better understand and
prevent overweight and obesity in these individuals. One report
analyzed possible African-American and white differences in per-
ceived weight impairment and desirable body weight in insulin-
taking and non-insulin-taking diabetics (Muhl, et al., 2002). The
initial analysis revealed that insulin-taking and non-insulin-taking
whites who felt that weight impaired their daily activities were
more likely to report that they were over their desired weight. In
contrast, this association did not hold true for insulin-taking and
non-insulin-taking African-Americans. However, after controlling
for household income and frequency of vigorous leisure-time phys-
ical activity, this association was significant for insulin-taking
African-Americans. Among insulin-taking African-Americans,
household income and vigorous leisure-time physical activity
mediate the association between perceived weight impairment and
believing that they are above their desired body weight.

An investigation in the Netherlands assessed health-related
quality of life and treatment satisfaction among 1,348 type 2 dia-
betes patients (Redekop, et al., 2002). The study results indicated
that obesity predicted a lower quality of life among these patients.

Another report evaluated the quality of life of patients with
437 type 2 diabetes and discovered that lack of professional or
physical activity was one of the conditions that diminished the
quality of life (Senez, et al., 2004).

Redekop, et al. (2002) discovered that the presence of compli-
cations was related to impaired quality of life. In another investi-
gation, poorly controlled diabetes, the presence of two or more
diabetic complications, and management by a diabetes specialist
were related to lower quality of life (Senez, et al., 2004).

Social and demographic factors may contribute to lower
quality of life and increased disability in persons with diabetes.
Older age has been shown to diminish the quality of life in type 2
diabetics (Senez, et al., 2004; Araki, et al., 1995). In a study of 
437 patients with type 2 diabetes, one report discovered that older
age (over 75 years) predicted lower quality of life (Senez, et al.,
2004).

Elderly diabetics who are taking insulin may be at risk for
increased disability and reduced quality of life. An investigation 
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of 383 outpatients, over 60 years, in Japan showed that insulin
therapy was related to an increased burden on the patients 
(Araki, et al., 1995). In the study, a low level of activities of daily
living or diabetic complications resulted in a greater burden on the
patients.

Gender roles, loneliness, and the lack of social support are
other factors that may lead to diminished quality of life and dis-
ability in diabetics. Senez, et al. (2004), in their study of 437 type 2
diabetics, discovered that being female, diabetic, and lonely led to
a diminished quality of life.

A study in Sweden analyzed the health-related quality of life
of 457 diabetic patients treated for foot ulcers (Ragnarson, et al.,
2000). Their results showed that patients with current foot ulcers
reported lower health-related quality of life than patients who had
healed without having to undergo an amputation.

Other lower extremity disease is also associated with dimin-
ished health-related quality of life and disability. In their investi-
gation, Pinzur and Evans (2003) found that various measures of
quality of life (e.g., physical functioning, social functioning, and
mental health status) of patients with Charcot foot were lower than
a control group.

Do diabetic foot ulcers have the same impact on quality of life
as Charcot foot and ankle deformity? Based on a preliminary eval-
uation of 60 adults with diabetes, Willrich, et al. (2005) discovered
that patients with diabetic foot ulcers and Charcot foot and ankle
deformity had severely impaired health-related quality of life. The
investigators conclude that the negative effects of diabetic foot
ulcers or Charcot foot and ankle deformity on health-related
quality of life may be as severe as the impact of lower extremity
amputations.

One report sought to determine if there were differences in
ankle joint pain symptoms among insulin-taking diabetics and
non-insulin taking diabetics (Lim, et al., 2002). This population-
based survey revealed that insulin-taking diabetics were more
likely to have ankle joint pain symptoms (34%) than non-insulin-
taking diabetics (26%). These results persisted, after controlling for
possible confounding variables.

Ethnic and racial disparities have been identified for lower
extremity complications among persons with diabetes. One study
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of hospitalizations for lower-extremity amputations in California
found that Hispanics had a higher proportion of diabetes-related
amputations of the lower extremity than did African-Americans or
non-Hispanic whites (Lavery, et al., 1996).

Stress, Coping Strategies, and Social Support 
for Persons with Diabetes

Persons with diabetes can experience severe stress and diffi-
culties in coping with their chronic disease. Dr. Mark L. Goldstein
provides a case study to illustrate some of the coping strategies that
persons use to deal with their condition.

Case Study

Carl is a 71-year-old married African-American male, with two
adult children. He is a retired dentist, having retired four years ago.
About ten years ago, he began to experience constant thirst and fre-
quent urination. In addition, he later experienced weight loss and
tingling in his hands and feet, followed by impotence. Although he
recognized the symptoms as possible diabetes, he did not see a
physician for several months.

When Carl did see his physician, he was initially placed on
oral medication, but had to utilize insulin injections within six
months. In the past two years, he began to lose his vision, although
he was initially in denial and refused assistance despite several
falls. His wife and family noticed a significant change in tempera-
ment, with outbursts of anger not evident before in his behavior.
Carl began to sleep during the day, even after he had slept the night
before. In addition, he withdrew from friends, including his men’s
church group. Carl complained about his restrictive diet and
“cheated” at times, resulting in increasing medical problems and
two brief hospitalizations. Finally, his physician referred him to a
psychiatrist, who placed him on antidepressant medication, ini-
tially Zoloft and then Effexor. Both medications helped only mar-
ginally. He refused to go for counseling, although his wife started
psychotherapy herself to cope with her husband.
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Approximately six months ago, Carl attempted suicide by
ingesting a number of medications. He was hospitalized and pre-
scribed Welbutrin; family and individual therapy was initiated and
continues at present. There have been no further suicide attempts
and his depression has decreased. Counseling has focused on
helping Carl accept his disease. He began using a cane and accept-
ing help from others, including his wife and church members.

Donnelly et al. (2004) evaluated the role of coping strategies
and social support in reducing disability, increasing the quality of
life, and improving glycemic control among diabetics. Are there
certain coping strategies that are more effective than others in
helping diabetics to follow self-care practices and deal with the
stresses and social disruptions caused by their condition? Skills in
planning and preparing meals, foot care, and planning and imple-
menting an effective exercise regimen all require sustained efforts
(Donnelly, et al., 2004).

Peyrot, et al. (1999) evaluated the impact of coping styles and
other psychosocial resources on glycemic control. They discovered
that positive coping styles along with educational attainment and
being married were related to increased chronic metabolic control.

Positive locus of control or the belief that people can control
their environment may foster important coping strategies that
enable diabetics to cope with the stresses of diabetes and minimize
or prevent diabetes-related complications. Positive locus of control
has been found to be associated with improved outcomes in
persons with chronic diseases. However, some studies in diabetics
have not found an association between locus of control and
improved glycemic control. In a study of 169 diabetics who
attended a 4-day outpatient diabetes education program, 
O’Connor, et al. (1992) reported that the patients’ health-related
locus of control before attending the program did not predict
glycemic control after attending the program.

Attitudes, emotions, personality characteristics, and knowl-
edge about diabetes may influence the diabetics’ coping styles and
in turn affect their capacity to practice self-care behaviors and
achieve glycemic control. Persons with diabetes who have high
levels of anxiety, depression, and hostility may be less likely to have
positive coping styles. On the basis of 209 patients who attended a
2-day diabetes education program, one report found that attitudes

48 CHAPTER 4



and personality characteristics as well as other psychosocial factors
predicted improvements in glycemic control (Dunn, et al., 1990).

Wilson, et al. (1986) evaluated psychosocial predictors of self-
care behaviors and metabolic control in 184 non-insulin-dependent
diabetics. They discovered that diabetes-specific health beliefs 
predicted self-care practices including taking medications, self-
monitoring, and exercise.

Along with positive coping resources and strategies, social
support can help diabetics follow self-care behaviors and attain
metabolic control. Social support can involve assistance and
encouragement in self-care practices, such as foot care, exercise,
weight loss, following diets, self-monitoring, and taking their med-
ications. Social support can involve providing information to help
diabetics follow effective self-care practices. Social support also
involves emotional aspects such as offering motivational support
in coping with the complications of diabetes.

What kinds of social support do persons with diabetes fre-
quently rely on in helping them to cope with their condition?
Family members frequently provide assistance in selecting and
preparing appropriate food, following self-monitoring activities
such as testing blood at home, and support and encouragement in
exercising and foot care.

Diabetics who attend diabetes education programs also can
gain social support in the form of increased motivation and capac-
ity to follow self-care practices and deal with the psychosocial
problems of having diabetes. Persons with diabetes who partici-
pate in exercise and weight loss and maintenance programs gain
assistance and encouragement in meeting their exercise, weight
loss, and weight maintenance goals and may develop attitudes that
help them deal with the stresses of their regimen.

With the increased access to the Internet, persons with diabetes
increasingly are obtaining different forms of social support from
the Internet. Ravert et al. (2004) evaluated 340 public online mes-
sages posted by adolescent diabetics. The findings revealed that
adolescents with diabetes use online forums for three purposes: 1)
social support, 2) information advice, and 3) sharing experiences.
The results alsow showed that female adolescents were more likely
to visit the public Web-based forums and male adolescents made
more requests for information.

DIABETES MELLITUS 49



How effective are different forms and sources of social support
in helping diabetics achieve a good quality of life, normal func-
tioning, and effective metabolic control? Are certain diabetics
without social support more at risk than others for having poor
metabolic control and associated diabetic complications?

Based on a survey of 138 older Mexican Americans with type
2 diabetes, Wen, et al. (2004) evaluated the role of diabetes-specific
family support and other psychosocial conditions in altering
patient compliance with diet and exercise recommendations. The
authors discovered that a greater degree of perceived family
support and self-efficacy were associated with greater self-reported
adherence to diet and exercise recommendations. Living with
family members was related to greater dietary compliance. The
authors recommend that diabetes educators should involve the
entire family in managing older patients with type 2 diabetes.

Senez, et al. (2004) discovered that loneliness was associated
with diminished quality of life in type 2 diabetics. The researchers
also found that the lack of occupational pursuits was associated
with reduced quality of life. This may indicate that occupational
activities may provide some needed social support and personal
gratification for persons with type 2 diabetes.

Elderly diabetics may be especially vulnerable to the lack of
social support. An investigation by Araki, et al. (1995) showed that
low positive social support and high negative social support were
related to greater disease burden in elderly diabetics. Their results
illustrate the significance of social support in helping older diabet-
ics cope with the burden of diabetes.

Other studies have analyzed the extent to which different
types of social support help to ensure glycemic control among dia-
betics. One report used a sample of 57 type 1 diabetics and 61 type
2 diabetics to evaluate the association between psychosocial risk
factors and glycemic control (Peyrot, et al., 1999). The investigators
discovered that stable psychosocial resources, e.g., being married,
educational attainment, and positive coping strategies, were
related to increased chronic glycemic control.

Wilson, Ary, and Biglan, et al. (1986) analyzed the degree to
which social support predicted improvements in metabolic control
in non-insulin-dependent diabetics, and they showed that social
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support was one of the strongest determinants of self-care 
practices.

A report on 309 diabetic patients who attended a 2-week in-
patient diabetes education program evaluated psychosocial pre-
dictors of relapse (Akimoto, et al., 2004). The findings revealed that
having their food prepared by their spouses, low levels of social
support, and not having prior diabetes education increased the
probability of relapse.

Treatment and Rehabilitation Outcomes in Persons 
with Type 2 Diabetes

A significant part of diabetes treatment and rehabilitation is
designed to modify lifestyle choices, which result in obesity, dia-
betes and cardiovascular disorders. Mobley, (2004) calls these three
conditions “diabesity.” He notes that an increase in body weight of
about 2.2 pounds (1kg) has been found to increase risks for dia-
betes by 4.5%. Conversely, a decrease in body weight of about 5%
to 10% enhances control of diabetes.

Restricting calories and increasing physical activity are the
most common methods for treating persons at risk for type 2 dia-
betes, and they are the initial steps in managing the disease
(Hamdy, 2005). Weight loss decreases the risk for diabetes and is
one of the desired treatment outcomes for many persons with type
2 diabetes since most of these individuals are overweight, and
obesity exacerbates the metabolic and physiologic complications
related to diabetes (Norris, et al., 2004a). Weight reduction is com-
plicated by the fact that genetics influences obesity, and there does
not appear to be one metabolic pathway that determines fat dis-
position (White, 2005). Stimulants such as Phentermine (Adipex-P)
and Diethylpropion (Tenuate) have been or are being used for
weight loss. These medications are used to suppress appetite, but
do so only for a short time. Research has shown that they do not
produce weight loss on a long-term basis.

After the withdrawal of Fenfluramine and Dexfenfluramine
from the market, researchers became interested in Orlistat
(Xenical), a medication that suppresses fat absorption. Both Orlis-
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tat and Sibutramine (Meridia), a drug that blocks the reuptake of
norepinephrine, serotonin, and dopamine, have reduced weight by
about 10% over a 1-year period (White, 2005).

O’meara, et al. (2001), in their review of 14 randomized con-
trolled trials (including 3 company submissions) and two economic
studies (including one company submission), revealed that Orlis-
tat in most of the trials produced greater weight loss and better
weight maintenance compared to patients receiving a placebo. A
majority of the trials demonstrated improvement in at least some
measures of lipid concentrations, and in 3 trials, the drug reduced
blood pressure compared to patients receiving a placebo. At a one-
year follow-up, obese patients with type 2 diabetes who received
Orlistat had greater weight loss than patients receiving the placebo.
Patients in the Orlistat group had a higher incidence of gastroin-
testinal problems and using Orlistat was related to lower serum
levels of fat-soluble vitamins.

Heller (2004) notes that weight control agents, such as Orlistat
and Sibutramine, produce weight loss on a short-term basis but
have not brought about weight control on a long-term basis. Flu-
oxetine, Orlistat, and Sibutramine also modestly reduced the
patients’ glycated hemoglobin levels. Patients on Orlistat experi-
enced gastrointestinal adverse effects; patients on Fluoxetine expe-
rienced tremors, somnolence, and sweating, and patients on
Sibutramine experienced palpitations.

Other weight loss treatments have had mixed responses
(White, 2005). These treatments include Amphetamines, Bupropion
(Wellbutrin), some of the selective serotonin reuptake inhibitors
(SSRIs), and many over-the-counter and herbal remedies.

In recent years, an anti-convulsant medication, Topiramate
(Topamax), has been found to be effective for weight loss in
patients with uncomplicated obesity, patients who have experi-
enced weight gain due to psychotropic drugs, patients suffering
from binge eating disorder, and patients with migraines (White,
2005). However, the use of Topiramate has resulted in a large
number of adverse events, including parasthesias, impaired
memory, taste disorder, fatigue, insomnia, problems in concentrat-
ing, and dizziness. Investigations with the conventional dosage
form were terminated, and new studies are now evaluating slow-
release formulations.
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Bariatric surgery is another treatment alternative for obesity.
Two procedures are the Roux-en-Y gastric bypass and the laparo-
copic silicone gastric banding technique. Ferchak and Meneghini
(2004), in their review of gastric bypass studies, have demonstrated
a 99 to 100% prevention of diabetes in patients with impaired
glucose tolerance and an 80 to 90% remission of early type 2 dia-
betes. Studies evaluating the gastric banding procedures have
shown a lower median clinical remission of type 2 diabetes (50 to
60%).

Researchers are investigating the effects of a variety of lifestyle
and behavioral weight loss interventions in adults with type 2 dia-
betes (Mobley, 2004; Norris, et al., 2004b; Ferchak and Meneghini,
2004). According to Mobley (2004), randomized controlled clinical
trials involving dietary and physical activity interventions have
decreased the risk for and delayed the development of the meta-
bolic syndrome (e.g., a constellation of dyslipidemia, hypertension,
and central obesity). Four multi-site clinical trials in the U.S.,
United Kingdom, and Finland since 1977 have shown that lifestyle
interventions lead to enhanced metabolic and hypertensive control
that have favorable effects on related disease complications
(Mobley, 2004). Hamdy (2005) notes that several recent lifestyle
interventions have produced improved endothelial function and
insulin sensitivity as well as improved serum levels of adipocy-
tokines. These favorable impacts have the potential of reducing the
incidence of adverse cardiovascular events.

The Diabetes Prevention Program randomized clinical trial
evaluated the impact of Metformin and intensive lifestyle inter-
vention on the metabolic syndrome. At the study baseline, Orchard,
et al. (2005) found that 53% of the research subjects had the 
metabolic syndrome (defined as having three or more conditions,
e.g., waist circumference, blood pressure, HDL-cholesterol, triglyc-
erides, and fasting plasma glucose that met criteria from the
National Cholesterol Education Program Adult Treatment Panel
III). At the end of the study, there was a 41% reduction in the 
incidence of the metabolic syndrome in the intensive lifestyle 
intervention group and 17% reduction in the Metformin group
compared to the placebo group. The 3-year cumulative incidences
of the metabolic syndrome were 51% in the placebo, 45% in the
Metformin group, and 34% in the intensive lifestyle intervention
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group. The authors conclude that intensive lifestyle intervention
and Metformin lessened the incidence of the metabolic syndrome.

Ferchak and Meneghini (2004), in their review of lifestyle inter-
ventions, including the Diabetes Prevention Program, reported that
lifestyle interventions involving obese and glucose-intolerant
patients have produced a 50% reduction in the progression of
impaired glucose tolerance to diabetes on a short-term basis. They
discovered that no lifestyle intervention has produced a complete
remission of diabetes. They concluded that weight loss by any
means, e.g., bariatric surgery or dietary changes, seems to prevent
the progression to type 2 diabetes, at least on a short-term basis.

In a meta-analysis of lifestyle and behavioral weight loss inter-
ventions for adults with type 2 diabetes, Norris, et al. (2004b) eval-
uated randomized controlled trials that sought to achieve weight
loss or weight control by using one or more dietary, physical activ-
ity, or behavioral interventions and had a follow-up period of at
least 12 months. The results of the meta-analysis revealed that
weight loss interventions consisting of dietary change, physical
activity, or behavioral interventions were linked to only small
changes in weight loss. These results occurred because individuals
in the control groups often had major weight loss. The researchers
suggest that multiple strategies, including very low-calories or
low-calorie diets may be beneficial in achieving weight loss in
adults with type 2 diabetes.

Moore, et al. (2004) assessed the efficacy of dietary manage-
ment on adults with type 2 diabetes. The authors reviewed clinical
trials that evaluated low-fat/high-carbohydrate diets, high-fat/
low-carbohydrate diets, low calorie (1000kcal daily) and very-
low-calorie (500kcal daily) diets, and modified fat diets. Six of the
clinical trials compared dietary advice alone, with dietary advice
combined with exercise. Three other investigations compared
dietary advice alone, with dietary advice combined with behav-
ioral techniques. All of the clinical trials measured changes in
weight and metabolic control, although not all reported the results
in their published articles. Other outcome measures assessed
included mortality, blood pressure, serum cholesterol, serum
triglycerides, maximal exercise capacity, and adherence. The
authors conclude that there are no high quality data on the effec-
tiveness of dietary therapy for persons with type 2 diabetes.
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However, exercise seems to enhance metabolic control at 6-month
and 12-month follow-up periods.

Other studies have reported that lifestyle interventions,
including patient education about diet and exercise, facilitate
weight loss on a short-term basis, but have not produced weight
control over longer periods (Heller, 2004). Lifestyle interventions
can facilitate weight maintenance, a redistribution of body compo-
sition, and decreased insulin resistance. One investigation of obese
adolescents found that participation in a lifestyle intervention
resulted in weight maintenance, whereas members of the control
group gained weight (Balagopal, et al., 2005). Participants in the
lifestyle intervention also had a redistribution of body composition
and reduced insulin resistance, compared to those in the control
group. Heller (2004) recommends that lifestyle intervention should
be continued throughout the course of therapy in order to produce
permanent weight control.

The impact of lifestyle interventions on the inflammatory state
related to obesity has been studied. A randomized controlled
lifestyle intervention in obese adolescents assessed the effects of a
lifestyle intervention on inflammatory factors, which are non-
traditional risk factors for cardiovascular disease (Balagopal, et al.,
2005). The study findings indicated that participation in the 
intervention resulted in a reduction in three inflammatory factors
(C-reactive protein, fibrinogen, and interleukin-6), while the
control did not experience a reduction in these inflammatory
factors.

When lifestyle interventions are unable to control dyslipi-
demia and hypertension in persons with the metabolic syndrome,
pharmacotherapy is recommended (Rosenson, 2005). Lipid-
regulating agents, such as statins (HMG-CoA reductase inhibitors),
fibrates (fibric acid derivatives), and fish oils are treatments for dia-
betic dyslipidemia. Rosenson (2005) notes that statins are the first-
line medication for dyslipidemia because of their effectiveness in
reducing low LDL-cholesterol and may also enhance HDL-
cholesterol and triglycerides. Fibrates and niacin, combined with
statins, may also be helpful in lowering triglycerides or increasing
HDL-cholesterol.

Clinical trials have demonstrated a 22–24% reduction in the
risk of future cardiovascular events in diabetic patients treated with
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statins (Leiter, 2005). The National Cholesterol Education Program
and other guidelines recommend early, aggressive intervention in
very-high-risk patients, e.g., patients with both diabetes and car-
diovascular disease, regardless of their baseline LDL-cholesterol
levels in order to meet a goal of 70mg/dL for LDL-cholesterol.
Leiter (2005) notes that despite the evidence of the value of lipid-
lowering medications, a recent survey of diabetes specialists
revealed that many diabetic patients are still not treated or are
under-treated.

However, the impact of lipid-regulating drugs, fibrates, and
fish oils on vascular function has been found to be inconsistent
(Woodman, et al., 2005). Intervention trials with positive effects
suggest that improvement in vascular function may be influenced
by both lipid and non-lipid mechanisms, including anti-
inflammatory, anti-oxidative, and direct effects on the arterial wall.
Lifestyle interventions, renin-angiotensin-aldosterone system
antagonists, and insulin sensitizers have been shown to have pos-
itive effects on vascular function in persons with type 2 diabetes.
New treatments, such as targeting eNOS and aGEs, are underway,
along with lipid-regulating therapies that better lower LDL-
cholesterol and raise HDL-cholesterol. Concomitant treatments
that target oxidative stress may enhance endothelial impairment in
diabetes.

Two or more drugs are generally needed to effectively control
hypertension. Agents that block the renin-angiotensin system are
very useful because they have been found to reduce the risk of car-
diovascular events and end-stage renal disease separate from the
lowering of blood pressure (Rosenson, 2005).

Growing evidence indicates that both PPAR-alpha activators,
such as the fibric acid class of hypolipidemic drugs and PPAR-
gamma agonists, such as antidiabetic thiazolidinediones (TZDs),
have been shown to be efficacious in enhancing the metabolic syn-
drome (Zhang, et al., 2005). Ongoing studies indicate that PPARs
have potential in the treatment of type 2 diabetes, dyslipidemia,
and atherosclerosis and may be effective in treating additional
problems related to the metabolic syndrome, including obesity
(Berger, et al., 2005; Liu, et al., 2005). For example, Liu, et al. (2005)
report on a novel series of PPAR alpha/gamma dual agonists for
the treatment of type 2 diabetes and dyslipidemia. It is expected
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that discovering the regulatory mechanisms and transcriptional
targets of PPARs will clarify the causes of metabolic diseases and
provide a basis for therapy (Terauchi and Kadowaki, 2005).

Interventions should also attempt to reduce cardiovascular
risk in patients with microalbuminuria and diabetes or hyperten-
sion. Prospective research had demonstrated that microalbumin-
uria is a predictor of adverse cardiovascular event and all-cause
mortality among patients with diabetes or hypertension (Yuyun, 
et al., 2005).

Frayn (2002) notes that lifestyle interventions that increase
physical activity and improve nutrition still offer the best hope for
the primary prevention of coronary heart disease. Governmental
interventions, instead of just advice from individual physicians, are
probably the best way to to achieve these lifestyle goals.

Clinicians are also developing new clinical pathways to
improve outcomes in diabetic patients. Clinical pathways refer to
attempts by clinicians to define the optimal care process, sequences,
and timing of diagnostic and treatment procedures (Cheah, 2000).
The goals of clinical pathways are to improve the quality of patient
care and minimize the costs of health care for patients. These clin-
ical pathways have goals which are consistent with other quality
ssurance approaches, such as total quality management (TQM) and
continuous clinical quality improvement (CQI).

Various institutions have implemented diabetes clinical path-
ways. For example, the Australian Commonwealth Department of
Veterans’ Affairs has developed a diabetes clinical pathway to
improve the diagnosis and treatment of diabetic patients using 
pre-established clinical criteria for a wide range of patient care 
outcomes. Their diabetes clinical pathway provides criteria for
assessing and treating metabolic control, patient compliance, dia-
betic complications, exercise, nutritional treatment, patient educa-
tion, and patient referrals.

Patout, et al. (2001) developed a clinical pathway to standard-
ize lower extremity care for diabetic patients in a medically under-
served community. The authors developed a clinical pathway to
standardize lower extremity treatment in five areas: injury preven-
tion, warm swollen foot, ulcer, osteomyelitis, and remodeling.

Martinez, et al. (2004) assessed the impact of a clinical pathway
for hospitalized patients with the diagnosis of a complicated dia-
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betic foot. They found that patients who were treated after the
implementation of a clinical pathway for the diabetic foot had a
fewer number of greater amputations and a lower rate of read-
missions to the hospital compared to patients who were treated
before the implementation of the clinical pathway.

Other clinicians have designed clinical practice guidelines to
provide evidence-based guidance for clinicians who treat diabetic
patients. For example, Frykberg, et al. (2000) developed a clinical
practice guideline for diabetic foot disease using currently avail-
able evidence. They presented guidelines on the pathophysiology
and treatment of foot ulcers, infections, and the diabetic Charcot
foot.

Additional research is needed to evaluate the impact of clini-
cal pathways and clinical practice guidelines on diabetic patient
outcomes.

Patient Education and Self-Management among 
Persons with Diabetes

Diabetes education and self-management programs seek to
increase patient compliance with their treatment plans, reduce the
serious complications of diabetes, and help patients deal with the
difficult problems of lifestyle and behavioral changes that are nec-
essary to achieve metabolic control. Diabetic patient education and
self-management programs can help to reduce the chronic compli-
cations of diabetes, such as peripheral vascular disease, peripheral
arterial disease, lower limb amputations, and atherosclerosis (Jaar,
et al., 2004; Strojek, 2003). Diabetes education and self-management
interventions can occur in both formal and informal clinical 
settings.

Effective diabetes education and self-management programs
identify and reduce barriers to following treatment and lifestyle
recommendations. Individuals with diabetes may face a variety of
barriers to following their insulin therapy, oral medications, dietary
therapies, weight loss and weight control goals, and physical activ-
ity recommendations. Vijan, et al. (2005) discovered that a moder-
ate diet was viewed more difficult to follow than oral agents but
less of a burden than insulin. Diabetics considered a strict diet with
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the goal of weight loss as burdensome as taking insulin. Despite
these findings, diabetic patients reported that they complied more
with oral agents and insulin than a moderate diet. Patients reported
a number of barriers to following dietary therapies, including cost,
small portion sizes, social and family support problems, and
quality of life and lifestyle issues.

Another obstacle is intensive insulin therapy and some oral
anti-diabetic agents may produce weight gain. It is believed that
insulin-associated weight gain is related to the anabolic effects of
insulin, appetite increases, and reduction of glycosuria. Heller
(2004) notes that Metformin along with insulin are used to reduce
weight gain among patients with type 2 diabetes. In addition, other
new oral therapies and insulin analogs may be useful in reducing
insulin-associated weight gain.

What makes up effective diabetes patient education and self-
management programs? These activities frequently involve one-
on-one advice, informational and counseling sessions, group
patient education sessions, self-care skill training and evaluation,
and should involve exercise and nutrition components (Ellis, et al.,
2004). The content of patient education and self-management activ-
ities emphasizes the mechanisms underlying diabetes, its possible
short-term and long-term complications, self-care skills, and ways
to control diabetes through nutrition, exercise, stress management,
oral agents, and insulin therapy.

Some diabetes patient education and self-management 
programs try to identify and eliminate cognitive problems that
impede self-management skills. Patients with low educational
levels may be especially at risk for developing life-threatening 
complications, such as diabetes-related lower extremity amputa-
tions. Dangelser, et al. (2003) found that some diabetics have very
limited knowledge about their disease and do not engage in pre-
ventive behaviors to avoid foot trauma, increasing their risks for
lower limb amputations and other chronic complications. Popula-
tions with a high prevalence of diabetes are at risk for an increase
in the chronic complications of diabetes, including lower limb
amputations.

Older persons with diabetes may suffer from mild to severe
cognitive impairment, jeopardizing their ability to follow self-care
practices. Patient education and self-management programs
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should customize their interventions to meet the educational needs
of diabetics with limited knowledge of their disease and low edu-
cational attainment.

Some patients may misperceive the severity of their disease
and, as a consequence, fail to engage in appropriate self-
management skills. For example, Frijling, et al. (2004) showed that
a significant percentage of patients with hypertension or diabetes
incorrectly perceive their risk of cardiovascular disease. Diabetic
patients may also exaggerate their risks for atherosclerosis (Strojek,
2003). Patient educational and self-management programs should
provide greater information about risk factors for diabetic compli-
cations to deal with patient misperceptions.

The use of information technology and other innovations in
diabetes self-care will increasingly become a major issue in patient
education and self-management activities as these technological
innovations become widely used (Boukhurs, et al., 2003). Innova-
tions in diabetes care, such as the use of computer programs by
patients for the adjustment of insulin doses and patients’ use of
insulin pumps, require effective patient education. Clinicians will
need to assess the patients’ readiness to use and benefit from these
sophisticated techniques and equipment in their self-care 
management.

Another important focus of diabetes patient education and
self-management interventions is dealing with psychosocial prob-
lems associated with living with diabetes. Adolescents with dia-
betes are especially at risk for having difficulties in dealing with
their disease. Diabetes can drastically change the social world of
adolescents by forcing them to be different from their friends. The
disease requires that they take insulin and follow self-care practices
that disrupt their normal daily routines and interactions with
friends and family. Having diabetes can be especially devastating
to adolescents who are seeking to establish a normal social iden-
tity in relationship to their friends, family members, and 
acquaintances.

Dickinson and O’Reilly (2004), using a sample of 10 adolescent
females who were recruited from a diabetes camp, identified five
issues that may affect adolescents living with diabetes. First, ado-
lescent females with diabetes face the problem of blending in with
the culture of adolescence. Second, they do not want to stand out

60 CHAPTER 4



from their friends and acquaintances and do not want to be
watched by their parents and others in authority to ensure that they
comply with treatment plans and self-care practices. Third, ado-
lescent females with diabetes are faced with evaluating different
strategies and making choices. Fourth, they must grapple with the
problem of being tied to a chronic disease and a health care system.
Finally, adolescent females with diabetes struggle to overcome con-
flicts that they are forced to confront on a daily basis. They must
adapt to having diabetes and make it manageable in their daily
lives.

Patient education and self-care management interventions
must consider the psychosocial needs of diabetic adolescents.
However, more research is needed to evaluate existing programs
and determine their effectiveness. Kyngas (2003) interviewed 40
Finnish adolescents, aged 13 to 17 years, with insulin-dependent
diabetes, juvenile rheumatoid arthritis, and asthma to determine
the effectiveness of patient education programs in meeting the
needs of these adolescents. His findings indicated that patient edu-
cation interventions had positive and negative aspects.

The negative characteristics were: 1. Some programs tended to
be geared more to the needs of the health care providers than to
the needs of the adolescents. (For example, sessions were offered
when they were convenient for the clinicians and not the adoles-
cents.) 2. The program was not geared to the developmental level
of the adolescents. 3. The programs were poorly planned, unsys-
tematic, and did not provide continuity.

Kyngas (2003) believed that the most successful programs 
are those that: 1. foster an encouraging atmosphere where the 
clinicians motivated the adolescents, 2. respect their patients’
views, and 3. encourage them to express their feelings and ask
questions. The most beneficial interventions were planned in
advance, focusing on the developmental needs of adolescents. 
Efficacious programs were ones that offered adolescents self-care
skills and provided them with ways to to respond to a variety of
problems.

Psychosocial issues may worsen problem-solving skills among
diabetics, leading to impaired self-care practices. Hill-Briggs, et al.
(2003) used focus groups to evaluate the problem-solving process
in urban African-Americans in good diabetes control compared to
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those in poor diabetes control. They found that individuals in good
diabetes control tended to have a positive orientation toward dia-
betes self-management and problem solving, had a rational
problem-solving process, and had a positive transfer of past learn-
ing to new situations. In contrast, those persons in poor diabetes
control had a negative orientation toward self-care practices, were
careless or avoided participating in problem-solving activities, and
had a negative transfer of past learning.

In their study, Vijan, et al. (2005) found that patients in urban
sites who were mainly African-American reported more problems
in communicating with their clinician about dietary therapy and
social circumstances as well as more difficulties in following the
rigid schedule of a diabetes diet than other groups.

D’Eramo-Melkus, et al. (2004) evaluated the impact of a cul-
turally competent intervention on African-American women who
have type 2 diabetes (D’Eramo-Melkus, et al., 2004). The investi-
gators evaluated the feasibility and acceptability of culturally com-
petent patient education materials as well as possible changes in
glycemic control associated with this intervention. According to the
study findings, African-American women with type 2 diabetes who
received the culturally competent program showed significant
improvements in their glycemic control. The authors suggest that
a culturally appropriate patient education program can increase
patient attendance, increase kept appointments, enhance metabolic
control and weight goals, and minimize the incidence of emotional
problems associated with diabetes. Therefore, patient education
and self-management interventions need to incorporate ethnic and
cultural issues into their programs to enhance the diagnosis and
management of diabetes.

How effective are diabetes patient education and self-
management interventions? Ellis, et al. (2004) has demonstrated
that diabetes patient education programs modestly improve meta-
bolic control. Based on a meta-analysis of 28 randomized controlled
trials of diabetes patient education, they discovered that net
glycemic change was .320% lower in the diabetics who received
education, when compared to the control groups. A meta-
regression was performed to determine which variables in the 28
interventions, most accurately predicted variability in glycemic
control. The results indicated that face-to-face delivery, emphasis
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on cognitive reframing and the use of physical exercise were the
best predictors of improvement in glycemic control.

Gilden, et al. (1992) found that a diabetes education program
for the elderly that was combined with 18 months of support group
sessions produced increased knowledge, quality of life, and better
scores on a depression measure than did those who received only
the education program or the control group who received neither
intervention.

Patient learning can occur both in informal and formal set-
tings, and research is underway to evaluate the usefulness of infor-
mal clinical settings in improving patient learning. For example,
patient participation in screening clinics may be an effective patient
education intervention. Gillard, et al. (2004) evaluated the impact
of diabetic eye screening clinics on self-management behaviors and
glycemic control over a two-year period involving 3 diabetes
disease screenings. They found that patient participation in a dia-
betic eye screening clinic resulted in an increased use of insulin,
increased glucose self-monitoring, and an improved glucose
control. These significant positive changes in self-management
behaviors and glycemic control occurred, even though the original
use of the screening clinics had not been for patient learning. The
investigators proposed that significant patient learning can take
place in informal settings and should be incorporated into every
patient encounter.

Disease management programs have been found to enhance
outcomes in diabetic patients. Sidorov, et al. (2000) evaluated the
impact of a health maintenance organization-sponsored disease
management program on diabetic patients’ glycemic control and
use of medications. The disease management program included the
use of a Steering Committee, clinical guidelines, diabetes patient
education, glucose meters and strips, simple reporting of outcomes
and clinical leadership support. At 3-month and 1-year follow-ups,
patients in the disease management program had significant
improvements in their glycemic control (HbA1c). Program partici-
pants also increased their use of insulin, Troglitazone, and Met-
formin. The authors suggest that although glycemic control was
accompanied by increases in patients’ use of insulin, Troglitazone,
and Metformin, the disease management program played a signif-
icant role in improving the patients’ glycemic control.
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More information is needed to determine the extent to which
diabetes disease management programs reduce health care costs
and use of health care services. One investigation by Sidorov, et al.
(2002) evaluated the impact of a diabetes disease management
program on health care costs, utilization of services, and metabolic
control using a retrospective analysis of 6,779 enrolled health plan
patients with diabetes. Two groups of diabetic patients were com-
pared: those enrolled in a disease management program and those
not enrolled in the program. According to the study results, dia-
betic patients in the disease management program had lower
average claims per member per month: $394.62 for patients in the
program and $502.48 for non-program patients. Diabetic patients
in the disease management program also had lower use of in-
patient services (mean of 0.12 admissions per patient per year and
0.56 inpatient days per patient per year for patients in the disease
management program vs. 0.16 admissions and 0.98 inpatient days
for the non-program patients. Patients in the disease program also
achieved better metabolic control than those who did not partici-
pate in the program. Program participants had lower HbA(1c)
levels than non-program participants; 6.7% had a level higher than
9.5% compared to 14.4% of those not in the disease management
program.

Research also focuses on the impact of information technology
and other technological innovations on patient education and self-
care behaviors. A variety of questions are emerging in the field of
diabetes patient education and self-management. Which patients
can best benefit from sophisticated technological advances, such as
the use of computer programs to calculate dietary exchanges, basal-
bolus insulin regimes, blood glucose self-monitors, and insulin
pumps? How effective is patient access to the Internet in provid-
ing useful information to facilitate self-care behaviors and
improved patient care outcomes? What are the obstacles to using
these technological innovations? What impact do these innovations
have on patient education, self-care behaviors, and glycemic
control?

Boukhors, et al. (2003) assessed the safety and patient educa-
tion impact of a computer program used by type 1 diabetic patients
to help them adjust their insulin doses to attain tight glucose
control. In the investigation, 10 patients were randomized using a
crossover design to receive 2 intensive insulin therapy periods, one
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with the help of an Internet-based computer program and the other
without computer assistance. According to the results, patients in
the Internet-based computer group followed 89% of the recom-
mendations offered by the computer program. Patients adjusted
their insulin doses more frequently when they received computer
assistance than when they did not obtain such assistance (98%
versus 50%). Patients who had computer assistance showed similar
improvements in their glycemic control to those who did not have
computer assistance. In addition, the incidence of minor hypo-
glycemia was similar for patients with and without computer assis-
tance. In terms of patient education outcomes, patients who
received computer assistance showed increased knowledge of their
disease compared to those who did not receive computer assis-
tance. Quality of life was not affected for patients in either group.
The authors conclude that it is feasible and safe for patients to use
computer programs to adjust their insulin doses for intensive
insulin therapy.

The impact of telemedicine on diabetes patient education also
has been evaluated (Izquierdo, et al., 2003). Cherry, et al. (2002)
assessed the effects of a web-based patient interface technology as
part of a disease management program. The telemedicine program
included use of the Health Hero iCare Desktop and the Health
Buddy appliance. Patients who used these technologies practiced
daily self-management at home, and nurses were alerted if the
patients reported abnormalities. The investigators evaluated the
impact of this program on quality of life and health care utilization
of indigent diabetic patients. The study results indicated that indi-
gent diabetic patients who participated in the telemedicine
program showed improvements in quality of life and reductions in
health care utilization.

One question in evaluating telemedicine programs is whether
telemedicine programs can be offered as effectively as in-person
patient education encounters with diabetes patient educators.
Using a sample of 56 adults with diabetes, Izquierdo, et al. (2003)
assessed whether a telemedicine program was as effective as in-
person patient education encounters. Diabetic patients in the
telemedicine group were found to be just as effective in enhancing
glycemic control as the patients who received education in the in-
person encounters. In addition, patients accepted both educational
methods equally.
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5
Rheumatoid Arthritis,

Osteoarthritis, Osteoporosis,
Fibromyalgia, and Low 

Back Pain

Rheumatoid arthritis, oteoarthritis, osteoporosis, fibromyalgia, and
low back pain are some conditions that can lead to work disability,
increased stress, and reduced quality of life (Carmona, et al., 2001;
Gilworth, et al., 2003; Backman, 2004). Researchers have studied
persons with these diseases in terms of risk factors, health care dis-
parities, disability levels, occupational factors, stress, quality of life,
and coping strategies.

Arthritis Risk Factors and Health Care Disparities

For reasons that are still not well understood, arthritis is more
prevalent among women than men. Osteoarthritis and rheumatoid
arthritis, and less prevalent diseases that cause arthralgia, are
between two and 10 times higher in women than men (Buckwal-
ter and Lappin, 2000). Other investigations have documented that
gender, age, socioeconomic, and lifestyle factors predict increased
prevalence of arthritis.



Using cross-sectional survey data from the Behavioral Risk
Factor Surveillance System, Mili, et al. (2002) showed that the fol-
lowing groups had high prevalence rates of arthritis: older persons,
women, individuals with low educational attainment, persons 
with low income, sedentary individuals, and overweight and obese
persons. According to the researchers, high rates of arthritis were
also prevalent among groups that had not been previously recog-
nized: separated and divorced individuals, those unemployed or
unable to return to work, and current or former smokers.

Similar gender, age, and socioeconomic disparities associated
with arthritis have been identified in other countries. Using a rep-
resentative population survey in South Australia, Hill, et al. (1999)
reported that individuals with arthritis had a higher probability of
being female, aged, and of lower socioeconomic status compared
to persons without arthritis.

Based on a sample of 7,575 Shanghai residents, aged 15 years
and older, Shi, et al. (2003) discovered older age, female gender, and
obesity may be risk factors for arthritis. The authors recommend
weight control and more exercise to reduce the risks of arthritis.

Arthritis, Increased Stress, Disability, and Quality of Life

Individuals who suffer from arthritis and musculoskeletal dis-
orders can experience increased stress, work disability, impaired
social and family functioning, and diminished quality of life. An
analysis of population-based health and activity limitation surveys
showed that arthritis/rheumatism was responsible for over 30% of
all disabilities related to mobility and agility (Raina, et al., 1998).

According to the Mini-Finland Health Survey of 7,217 men and
women aged 30 years or more, inflammatory arthritis was the best
predictor of all types of disability (Makela, et al., 1993). Persons
with inflammatory arthritis were at increased risk for having
reduced work capacity and a regular need for help in daily activi-
ties. Those individuals with inflammatory disease in the 30 to 64
year age group had a higher probability of occasionally needing
assistance.

Disability rates are influenced by the number of co-existing
chronic diseases. Using data from the National Health Interview
Survey, Supplement on Aging, Verbrugge, et al. (1991) reported
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that the rate of impairment among individuals with arthritis
increases with the number of chronic diseases and associated
impairments. In their study, long duration of arthritis and recent
medical care for the condition predicted disability.

Obesity may be an important determinant of disability among
arthritis sufferers. Verbrugge, et al. (1991) discovered that obesity
(a body mass index greater than or equal to 30kg/m2) predicts dis-
ability in persons with arthritis. Low body mass index (less than
20kg/m2) also was related to an increased rate of disability among
individuals with arthritis.

Persons with musculoskeletal disorders report some of the
poorest quality of life, particularly in regard to bodily pain and
physical functioning (Reginster, 2002). These persons have com-
plained of lower quality of life than persons with gastrointestinal
problems, chronic respiratory conditions, and cardiovascular 
diseases.

Persons who suffer from arthritis and chronic co-morbidity
may be physically inactive and experience higher rates of disabil-
ity and impaired quality of life (Breedveld, 2004; Kriegsman, et al.,
2004). Drawing on data from 2,497 older persons in the Longitudi-
nal Aging Study Amsterdam, Kriegsman, et al. (2004) found that
arthritis led to a major decline in physical functioning in persons
with diabetes or malignancies. The authors showed that combina-
tions of chronic diseases that both affect physical functioning but
through different pathways (e.g., reduced locomotor functioning
compared to decreased endurance) may result in more disability
than other combination of diseases.

Physical inactivity among those afflicted with arthritis is asso-
ciated with functional limitations, disability, and increased risk 
for cardiovascular disease. Kaplan, et al. (2003) investigated older
adults with arthritis and identified risk factors for physical inac-
tivity using data from the Canadian National Population Health
Survey. Their findings indicated that physically inactive persons
with arthritis were more likely to be women, older than 75 years,
have functional impairments, be underweight (body mass index
less than 25kg/m2) or overweight (body mass index over 25kg/
m2), have high levels of pain, and not have prescription drug 
insurance.

Arthritis has been found to adversely influence different
aspects of a person’s quality of life. In one investigation of older

RHEUMATOID ARTHRITIS, OSTEOARTHRITIS, OSTEOPOROSIS 69



adults with arthritis, Dominick, et al. (2004b) showed that patients
with osteoarthritis and rheumatoid arthritis reported worse gen-
eral health, physical health, mental health, reduced participation 
in activities, pain, and less sleep than controls. Osteoarthritis and
rheumatoid arthritis patients also were less likely to report feeling
healthy and being full of energy compared to controls.

A variety of demographic, socioeconomic, and psychosocial
factors influence disability levels among persons with arthritis
(Makela, et al., 1993). Gender may influence the odds of becoming
disabled among persons with arthritis and other musculoskeletal
problems (van Schaardenburg, et al., 1994). One study of 
persons, aged 85 years and over, with musculoskeletal disorders
revealed that female gender was associated with disability (van
Schaardenburg, et al., 1994).

Age factors may affect disability levels among individuals
with arthritis and musculoskeletal problems. Verbrugge, et al.
(1991) found that older age increases the risks of disability among
arthritis sufferers. In an investigation based on data from the Cana-
dian Health and Activity Limitation Survey, Badley and Ibanez
(1994) showed that increasing age is a predictor of disability among
individuals with musculoskeletal disorders.

Using data from four national surveys, Miles, et al. (1993) eval-
uated disability among older adults with arthritis. They discovered
that among individuals, aged 65–74 years, 20% of individuals with
arthritis stated that they had difficulty walking. The percentages of
persons with arthritis reporting this disability increased in older
age groups.

The elderly are especially vulnerable to high rates of disabil-
ity since other conditions besides muscuoloskeletal disorders con-
tribute to increased risks of disability (van Schaardenburg, et al.,
1994). One report showed that vision problems, cognitive difficul-
ties, and neurological disorders in women and men, aged 85 years
and over, were related to other disabilities in addition to muscu-
loskeletal problems.

Racial and ethnic factors are increasingly recognized as pre-
dictors of disability in individuals with arthritis and other muscu-
loskeletal problems. Disadvantaged minority groups with various
musculoskeletal disorders may be especially at risk of becoming
disabled. In their study of arthritis, Verbrugge, et al. (1991) discov-
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ered that non-whites with arthritis had higher odds of becoming
disabled than whites with arthritis.

Marital status may predict disability among sufferers of arthri-
tis and other musculoskeletal problems. In their investigation,
Badley and Ibanez (1994) found that being single predicted dis-
ability among persons with musculoskeletal disorders. Likewise,
not being married was associated with increased odds of disabil-
ity in another report (Verbrugge, et al., 1991).

Socioeconomic conditions may affect the degree to which indi-
viduals with arthritis become disabled. Low educational attain-
ment among persons with different musculoskeletal disorders may
increase their chances of being impaired. Makela, et al. (1993) dis-
covered that a low educational level was an independent predictor
of disability among individuals suffering from various muscu-
loskeletal problems. In another study, Badley and Ibanez (1994)
indicated that fewer years of education was independently related
to disability among individuals suffering from musculoskeletal dis-
orders. Verbrugge, et al. (1991) also reported that lower education
predicted impairment among arthritis sufferers.

Arthritis sufferers with low income may be especially at risk
of becoming disabled because of their reduced access to health care
services and inadequate knowledge about techniques to prevent
the disabling effects of arthritis. One report using the population-
based 1998 National Health Interview Survey analyzed possible
income disparities in arthritis impairment among non-insulin-
taking diabetics (Morewitz, 2003a). The findings showed that non-
insulin taking diabetics with incomes less than $20,000 were more
likely to report that arthritis impaired their daily activities than
non-insulin-taking diabetics with incomes of $20,000 or more. The
income differences persisted after controlling for possible predic-
tor variables.

Unemployment may increase the risk of disability among 
sufferers of musculoskeletal disorders. In one investigation, not
being employed was an independent predictor of disability among
persons with musculoskeletal disorders (Badley and Ibanez, 1994).

Low socioeconomic status is an impediment to accessing and
using health care services for musculoskeletal problems. Since
early medical treatment can minimize the development of perma-
nent joint and visceral damage in patients with rheumatoid arthri-
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tis and other inflammatory diseases, a delay in treatment may
result in irreversible impairment (Buckwalter and Lappin, 2000).

Some of the same occupational and lifestyle characteristics that
are risk factors for arthritis also may increase disability levels 
in individuals who suffer from arthritis and related disorders.
Repetitive heavy lifting at work, obesity and overweight, smoking,
alcohol use, and inadequate nutrition may influence disability rates
among persons suffering from arthritis and related disorders.

Individuals with arthritis can experience work instability, the
condition under which there is a mismatch between their func-
tional limitations associated with their disease and the demands of
their job (Gilworth, et al., 2003). This mismatch may lead to work
disability if it is not corrected.

Lower extremity problems also increase the risk of disability
among persons with arthritis, diabetes, and associated disorders.
In one population-based report, Morewitz, Dintcho, and Lim, et al.
(2002) discovered that diabetics and non-diabetics suffering ankle
pain, stiffness, and aching in the last 12 months were more likely
to have significant decreased physical mobility.

Anxiety and depression may increase the risk of disability in
individuals with arthritis and related problems. Zautra and Smith
(2001) investigated a study of 188 older women with rheumatoid
arthritis and osteoarthritis (n = 101), and discovered that depres-
sive symptoms were related to pain increases in persons with
rheumatoid arthritis and osteoarthritis and to increased reactivity
to stress and pain in individuals with rheumatoid arthritis.

Ethnic and cultural factors may influence the extent to which
individuals with anthritis and lower extremity pain develop
anxiety and lower extremity impairment. Using the population-
based 1998 National Health Interview Survey, Morewitz, Sham-
toub, and Ky, et al. (2002) explored possible ethnic and racial
differences in feelings of anxiety and ankle pain and stiffness.
According to their results, African-Americans who suffer ankle
pain, stiffness, and aching in the previous 12 months were less
likely to report anxiety than whites with similar ankle problems.

Researchers are studying the degree to which personality
factors and coping strategies influence increased disease severity
and disability in arthritis sufferers. Evers, et al. (2003) studied
patients with early rheumatoid arthritis and examined the role of
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personality characteristics, e.g., neuroticism and extroversion, and
coping and social support at initial diagnosis as predictors of
changes in disease activity. The study results showed that person-
ality characteristics did not predict subsequent disease activity 
at a 1-year follow-up. However, low levels of social support and
extensive use of avoidance coping strategies were linked to
increased disease activity at the 3- and 5-year follow-ups.

Below is a discussion of risk factors, quality of life and disabil-
ity, coping strategies, social support factors, treatment outcomes,
and patient education programs for patients with rheumatoid
arthritis and other disorders.

Rheumatoid Arthritis

Rheumatoid Arthritis Risk Factors

Genetic, environmental, and social risk factors have been im-
plicated in the etiology of rheumatoid arthritis. Social and envi-
ronmental factors may influence the development of rheumatoid
arthritis even in genetically-related communities. Solomon, et al.
(1975) studied two South African black communities, one rural in
north-western Transvaal, and the other urban in Johannesburg.
They found that blacks in the rural community had a much lower
prevalence of rheumatoid arthritis than those in the urban com-
munity. The study subjects in the rural community had a mild form
of rheumatoid arthritis and lacked the classical features of rheuma-
toid arthritis, whereas the urban community subjects resembled
classical rheumatoid arthritis in the white populations. These
results highlight the salience of sociological and environmental
factors in the development of rheumatoid arthritis in genetically
related communities.

Cigarette smoking is a well-known rheumatoid arthritis risk
factor (Stolt, et al., 2003; Harrison, 2002). A study, using 679 persons
diagnosed with rheumatoid arthritis and 847 controls, showed that
smoking was related to an increased risk of developing seropostive
rheumatoid arthritis, but not seronegative rheumatoid arthritis.
(Stolt, et al., 2003). In their study, current smokers, and ex-smokers,
of both sexes had greater odds of developing seropositive rheuma-
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toid arthritis. Individuals who had smoked for 20 or more years
had increased odds of acquiring seropostive rheumatoid arthritis.
Smoking 6 to 9 cigarettes a day also was related to an increased risk
of developing the disease, and the risks for developing seropostive
rheumatoid arthritis continued for 10 to 19 years after quitting
smoking.

One study by Krishnan, et al. (2003) evaluated the possible
association between gender, smoking, and the risk for acquiring
rheumatoid arthritis. Based on a sample of Finnish patients with
rheumatoid arthritis, the investigators discovered that in men, a
past history of smoking was linked to an increased risk of devel-
oping seropostive rheumatoid arthritis. However, among women,
smoking history was not associated with an increased risk of the
disease.

Researchers have assessed the effects of smoking on the risk
of acquiring rheumatoid arthritis among postmenopausal women.
Using data from the Iowa Women’s Health Study, Criswell, et al.
(2002) found that postmenopausal women who were current
smokers or who had stopped smoking 10 years or less before the
start of the study had an increased risk of acquiring rheumatoid
arthritis compared to those postmenopausal women who had
never smoked. Their results indicated that the duration and inten-
sity of smoking were related to an increased risk of developing
rheumatoid arthritis.

The role of menopause as a risk factor for rheumatoid 
arthritis needs further investigation (Krishnan, et al., 2003). 
Epidemiologic data has shown a strong association between 
hormonal and reproductive factors and the risk of rheumatoid
arthritis. Oral contraceptives or estrogen replacement therapy 
may protect against the onset of the disease. In addition, at least
one pregnancy may have a protective effect. Oral contraceptives 
or estrogen replacement therapy may lead to higher levels of
endogenous heat shock proteins, which triggers immunotolerance
to subsequent exposure to triggering agents of rheumatoid 
arthritis.

Some men with rheumatoid arthritis are more likely to have
low levels testosterone levels. However, less is known about the
levels of other sex hormones (estradiol, estrone, and the adrenal
androgen dehydroepiandrosterone) among male rheumatoid
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arthritis sufferers (Tengstrand, et al., 2003). Based on a study of 101
men with rheumatoid arthritis, one report revealed that subjects
had high levels of estradiol and other abnormalities in sex hor-
mones. In these subjects, high concentrations of estradiol were
related consistently to joint inflammation. The authors suggest that
the high levels of estradiol may be due to an increased conversion
of estrone to estradiol (Tengstrand, et al., 2003).

Occupational factors have been linked to the etiology of
rheumatoid arthritis. In a study of 422 individuals with rheuma-
toid arthritis and 858 controls, Olsson, et al. (2004) discovered that
the risk for rheumatoid arthritis increased with increasing duration
of occupational exposure to vibrations and mineral dust. The find-
ings supported a causal relationship among men and multiple
exposures were related to an increased risk of rheumatoid arthritis
for most occupations. For example, among farmers, exposure to
organic dust was related to an increased risk of rheumatoid arthri-
tis, and multiple exposures predicted an elevated risk of the
disease.

Older age and low socioeconomic status, including low edu-
cational attainment, are correlated with the incidence of rheuma-
toid arthritis in the United States (Markenson, 1991). These factors
are also associated with a poorer prognosis.

Risk Factors for Rheumatoid Arthritis-Related Disability

Backman (2004) noted that about one third of individuals with
rheumatoid arthritis will leave employment prematurely. Prospec-
tive cohort studies have shown that 20% to 30% of individuals 
with early rheumatoid arthritis become permanently work dis-
abled during the first 2 to 3 years of the disease (Sokka, 2003). In
addition to causing early retirement, rheumatoid arthritis can cause
a significant number of absences from work (Kapidzic-Basic, et al.,
2004).

Although rheumatoid arthritis can not be assessed by a single
diagnostic measure, a variety of measures can be used to determine
disability in patients with rheumatoid arthritis. Various measures,
including pain assessment, Ritchie articular index, the number of
painful and swollen joints, morning stiffness duration, and index
of joint motion, can be used to assess disability in rheumatoid
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arthritis patients (Kapidzic-Basic, et al., 2004; Pincus and Sokka,
2003).

Kapidzic-Basic, et al. (2004) recommended that assessment of
working ability should not be made based on current status of
certain measures, such as pain assessment, Ritchie articular index,
motion assessment, functional ability, and number of painful and
swollen joints. However, clinicians should make their decisions
based on the progression of the disease.

Genetic and non-genetic factors may be risk factors for work
disability among patients with rheumatoid arthritis (Symmons,
2003; Backman, 2004). Pain, joint destruction, demographic, socioe-
conomic status, occupational factors, policies related to work
accommodation, and psychosocial distress and social support are
some of the factors that influence work disability and failure 
to return to work among persons with rheumatoid arthritis
(Backman, 2004; Reisine, et al., 2001).

Rheumatoid factor status, disease activity, joint destruction,
deformity, and intense chronic pain are associated with rheuma-
toid arthritis-related work disability and decreased quality of life
(Mullan and Bresnihan, 2003; Scott, et al., 2003). The development
of measurable structural joint damage indicates severity of
rheumatoid arthritis and future disability (Mullan and Bresnihan,
2003).

However, more research is needed to evaluate the role of pain,
joint destruction, and other factors in predicting work disability
compared to other risk factors. For example, both joint damage and
disability in rheumatoid arthritis increase with disease duration,
but the nature of their association is not certain. Scott, et al. (2003)
noted that 39 to 73% of patients with early rheumatoid arthritis
acquire one or more erosions in their hands and wrists in 5 years.
In addition, there is a constant worsening of joint damage during
the first 20 years of the disease. With regard to work disability, there
is an initial drop in disability in the first years of the disease fol-
lowed by an increase in disability. Their studies show that in early
rheumatoid arthritis, there is either no association or a weak 
association between joint damage and disability. However, as the
duration of rheumatoid arthritis increases, the link between joint
damage and disability becomes more prominent. The authors
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suggest that the rheumatoid factor status and disease activity are
the strongest determinants of joint damage and disability.

One investigation of employed patients with early rheumatoid
arthritis revealed that high pain intensity and radiographic ero-
sions were only related to work disability in the univariate analy-
sis. In subsequent multivariate analysis, the report found that
limited joint motion that interfered with job tasks, but not high pain
intensity, predicted work disability (Brauer, et al., 2002).

Based on a longitudinal study with a 5-year follow-up, Maille-
fert, et al. (2004) discovered that in patients with recent-onset
rheumatoid arthritis, early joint narrowing, but not joint erosion,
was associated with later disability, as measured by the Health
Assessment Questionnaire.

Co-Morbidity as a Risk Factor for Rheumatoid 
Arthritis-Related Work Disability

Co-morbidities related to rheumatoid arthritis are major risk
factors for work disability and other outcomes (Mikulis, 2003).
These rheumatoid arthritis-related co-morbidities include anemia,
cardiovascular disease, pulmonary disease, infection, osteoporosis,
lymphoproliferative malignancy, and peptic ulcer disease (Mikulis,
2003; Wilson, et al., 2004; Shi, et al., 2003).

Certain co-morbidities are prevalent and may result in high
levels of disability in rheumatoid arthritis patients. Patients with
rheumatoid arthritis may have similar risk factors for cardiovas-
cular disease as persons in the general population. A 2-year study
of 13,171 patients with rheumatoid arthritis revealed that rheuma-
toid arthritis increases the risk of heart failure, which may be
reduced by anti-TNF therapies. The investigation also found that
patients with rheumatoid arthritis had similar risk factors for heart
failure, including hypertension, previous myocardial infarction,
diabetes, and advanced age, as those individuals in population-
based studies (Wolfe and Michaud, 2004).

Another investigation showed an increased intima-media
thickness of the common carotid arteries in rheumatoid arthritis
patients without any clinical evidence of cardiovascular disease
(Cuomo, et al., 2004). These study results document the prevalence
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of sub-clinical atherosclerosis in patients with rheumatoid 
arthritis.

One report showed that the number of vertebral deformities
was significantly increased in patients with rheumatoid arthritis
compared to population controls (Orstavik, et al., 2004). Another
condition, anemia of the type consisting of low serum iron con-
centrations and inadequate iron stores, is often related to rheuma-
toid arthritis. In a review of the literature, Wilson, et al. (2004)
discovered that improvement in rheumatoid arthritis indicators
(swollen, painful, and tender joints, pain, low muscle strength, and
low energy levels) was associated with resolution of anemia.
However, the authors note that it is not possible to determine if the
patients’ improvement in quality of life and functional status were
due to resolution of the anemia independent of the patients’
response to rheumatoid arthritis treatment.

Patients with rheumatoid arthritis have an increased risk of
lymphoma, and this co-morbid condition can lead to early work
disability and mortality. The underlying cause of this increased risk
is unclear, but research indicates that the severity of rheumatoid
arthritis may be more likely linked to lymphoma than the risks
related to specific treatments, such as TNF-blocking therapies
(Baecklund, et al., 2004).

Researchers have assessed the extent to which the number of
co-morbidities and the specific types of co-morbidities among
patients with arthritis and other chronic diseases result in different
levels of decline in physical functioning in older adults. Based on
data from the Longitudinal Aging Study, Amsterdam, Kriegsman,
et al. (2004) discovered that the number of co-morbidities predicted
decline in physical functioning. In addition, individuals with
arthritis who also had diabetes or malignancies were more likely
to experience decline in physical functioning.

Occupational and Socioeconomic Disparities in Rheumatoid
Arthritis-Related Disability

Aspects of the work environment, occupational activities, and
socioeconomic factors have been linked to an increased risk of
rheumatoid arthritis-related disability (Sokka, 2003; Brauer, et al.,
2002). Work settings that do not provide accommodations for
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workers with rheumatoid arthritis are related to increased work
disability for these individuals (Gilworth, et al., 2003; Backman,
2004). A physically demanding job has been identified as a pos-
sible risk factor for early work disability among patients with
rheumatoid arthritis (Sokka, 2003). Another investigation of 141
employed individuals with early rheumatoid arthritis revealed that
working under pressure of time predicted work disability (Brauer,
et al., 2002). Individuals with rheumatoid arthritis who suffer
fatigue and feelings of poor health may be likely to find their job
physically or emotionally demanding.

Workplaces that do not provide social support for workers
with rheumatoid arthritis may contribute to their high rate of dis-
ability (McQuade, 2002; Backman, 2004). Individuals who experi-
ence negative interpersonal relations at work because of their
disease may be at risk for increased work disability (Backman,
2004). McQuade (2002) evaluated attitudes toward workers with
rheumatoid arthritis based on a study of evaluations of job per-
formance of hypothetical workers with rheumatoid arthritis. The
author showed that those with rheumatoid arthritis are viewed as
having poorer interpersonal job skills and deserve a poorer overall
job rating than paraplegic and healthy workers even though no dif-
ferences were found in their job commitment or job expertise. He
suggests that negative social responses to workers with rheuma-
toid arthritis disrupt social support for these individuals and
increases their chances of being disabled.

A study of 472 employed patients with rheumatoid arthritis
found that being self-employed, having a higher prestige occupa-
tion, and missing fewer days of work during the baseline years
were associated with the ability to remain employed over a 9-year
period (Reisine, et al., 2001).

Low Educational Attainment and Work Disability 
in Rheumatoid Arthritis Patients

Socioeconomic disparities, especially low educational achieve-
ment, may increase impairment among rheumatoid arthritis suf-
ferers. Persons with low education attainment may be at risk for
early work disability associated with rheumatoid arthritis (Sokka,
2003; Symmons, 2003). Reisine, et al. (2001), in a study of 472
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employed patients with rheumatoid arthritis, showed that having
higher educational attainment predicted the ability to remain
employed over a 9-year period.

In a study of arthritis, another report revealed that patients
with early adult-onset arthritis had lower educational attainment
relative to a control group (Archenholtz, et al., 2001). More research
is necessary to assess the independent effects of low educational
attainment in predicting work disability in rheumatoid arthritis
patients.

Another investigation of 141 employed patients with early
rheumatoid arthritis showed that unskilled, blue-collar workers
were at greater risk of experiencing work disability than white-
collar professionals and self-employed individuals (Brauer, et al.,
2002). Young, et al. (2002) also discovered that manual work was a
major predictor of work disability among rheumatoid arthritis
patients.

Fatigue, Feeling of Poor Health, and Depression associated 
with Disability in Rheumatoid Arthritis

In addition to physical discomfort, individuals with rheuma-
toid arthritis can suffer fatigue, feelings of poor health, and depres-
sion associated with the disease (Carr, et al., 2003; Symmons, 2003).
Psychological factors can influence the level of pain and disability,
resulting in an increased risk of work disability and limited func-
tional status. One investigation, using a sample of 480 long-term
disability claimants with rheumatoid arthritis and other major
medical problems, showed that about 34% of the sample met the
criteria for major depressive disorder (Leon, et al., 2001).

Low Functional Status among Rheumatoid Arthritis Patients

Studies have shown that low levels of functional status in daily
activities are related to pain, stiffness, and work disability among
individuals with rheumatoid arthritis (Sokka, et al., 2004; Sokka,
2003). Low functional status in these patients is also related to
disease flare, fatigue, and feelings of poor health (Carr, et al., 2003).
Sokka, et al. (2004), using a sample of 1,095 patients with rheuma-
toid arthritis and 1,490 community controls, showed that disabil-
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ity in activities of daily living, as measured by the Health Assess-
ment Questionnaire, predicted mortality in patients with rheuma-
toid arthritis.

Older Age and Disability in Rheumatoid Arthritis

Various investigations have shown that older age may be a risk
factor for early work disability among patients with rheumatoid
arthritis (Sokka, 2003; Straaton, et al., 1996). Reisine, et al. (2001)
used the results of a study of 472 employed patients with rheuma-
toid arthritis to show that being younger was related to continued
employment over a 9-year period. Brauer, et al. (2002), examined
141 employed patients with early rheumatoid arthritis, and dis-
covered that being over 45 years old predicted work disability.
Likewise, a study of 218 persons who were unemployed because
of arthritis and musculoskeletal disorders showed that older age
was one of the barriers to re-employment (Straaton, et al., 1996).

Smoking and Disability in Rheumatoid Arthritis Patients

Among patients with rheumatoid arthritis, smoking may
increase levels of pain and disability (Symmons, 2003). In addition,
smoking may be linked to poor long-term radiological outcomes
among rheumatoid arthritis patients (Symmons, 2003). Smoking
may have an adverse impact both on the immune system and sex
hormones that in turn may affect the pathogenesis of rheumatoid
arthritis (Harrison, 2002). Smoking has been shown to negatively
influence disease outcomes in other inflammatory diseases.
However, the data on the effects of smoking on persons with
rheumatoid arthritis are quite new and, according to Harrison
(2002), the findings have been inconsistent.

Diet and Work Disability in Patients with Rheumatoid Arthritis

Dietary patterns among patients with rheumatoid arthritis
may affect their levels of pain and disability (Symmons, 2003).
Dietary factors, along with physical activity, can modify cytokines
in rheumatoid arthritis and other inflammatory diseases (Robinson
and Graham, 2004).
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A prospective study found that excessive consumption of meat
and total protein and lower consumption of fruit, vegetables, and
vitamin C are linked to an increased risk of developing inflamma-
tory polyarthritis or rheumatoid arthritis (Choi, 2005).

Several investigations have reported that the predominantly
plant-based Mediterranean-style diet or its main components 
may protect against the development or worsening of rheumatoid
arthritis (Choi, 2005; Wahle, et al., 2004).

Olive oil is a non-oxidative dietary substance that helps to
modulate the oxidative and inflammatory processes underlying
rheumatoid arthritis, cardiovascular disease, and, to a lesser extent,
various cancers. Wahle, et al. (2004) point out that the antioxidant
effects of olive oil may be due to both its high oleic acid content
and its content of various plant antioxidants, especially oleuropein,
hydroxytyrosol, and tyrosol. They also believe that olive oil’s 
high content of oleic acid, in combination with a proportionately
reduced intake of linoleic acid, promotes increased conversion of
alpha-linolenic acid to the longer-chain n-3 polyunsaturated fatty
acid, which may be useful in treating inflammatory diseases.

A diet that includes fish and evening primrose oils may reduce
the inflammatory process in rheumatoid arthritis, although these
effects are mild compared with standard drug treatment (Cleland,
et al., 2005; Mera, 1994). Fish oil, a rich source of a beneficial long
chain n-3 polyunsaturated fatty acid, has been used as an anti-
inflammatory agent in the treatment of inflammatory diseases of
joints and other organs and tissues. The n-3 polyunsaturated fatty
acid metabolizes to mediators that control cardiovascular home-
ostasis and inflammation. Cleland, et al. (2005) also suggest that
fish oil, combined with traditional medications, can be helpful in
controlling the symptoms of rheumatoid arthritis on a long-term
basis. Another important benefit of the n-3 polyunsaturated fatty
acid is that it can lower the increased cardiovascular risks, which
are inherent in rheumatoid arthritis.

Sundrarjun, et al. (2004) evaluated the impact of a low n-6
polyunsaturated fatty acid diet (which is pro-inflammatory) sup-
plemented with fish oil (rich in n-3 polyunsaturated fatty acid) on
inflammatory factors in patients with rheumatoid arthritis. They
investigated patients who received a low n-6 polyunsaturated fatty
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acid diet supplemented with n-3 polyunsaturated fatty acid and
found that these patients had a decrease in two inflammatory
factors, C-reactive protein and soluble tumor necrosis factor recep-
tor p55.

Barriers to Employment among Rheumatoid Arthritis Patients

Persons with arthritis may face discrimination and other bar-
riers when they try to re-enter the workforce or maintain their
employment. Many companies lack policies related to work accom-
modation for employees with rheumatoid arthritis (Backman,
2004). Small companies may be more likely to not have work
accommodation policies because of the costs involved in modify-
ing their workplace to accommodate persons with handicaps due
to rheumatoid arthritis.

Stress, Coping Strategies, Social Support, 
Rheumatoid Arthritis Patients

Living with rheumatoid arthritis involves learning to deal with
pain, reduced physical functioning, fatigue, mobility loss, reduced
independence, and uncertainty and role losses during periods of
exacerbation and remission (Melanson and Downe-Wamboldt,
2003).

Varying levels of pain, stress, and other factors may determine
disease activity and other outcomes in patients with rheumatoid
arthritis (Barlow, et al., 2003). It is not surprising that pain levels
among rheumatoid arthritis patients have been found to be associ-
ated with low levels of satisfaction with social support (Minnock,
et al., 2003)

Personality characteristics, perceptions of illness-associated
stress, and feelings of anxiety and depression may increase the vul-
nerability of persons with rheumatoid arthritis. A study by Evers,
et al. (2003) showed that one personality characteristic, neuroti-
cism, was related to anxiety and depressive symptoms at 3-year
and 5-year follow-ups of these victims.

Based on a sample of 122 women with rheumatoid arthritis,
Lambert, et al. (1990) showed that hardiness (one’s resistance to
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stress, anxiety & depression) was positively related to the women’s
psychological well-being, the number of persons in their social
support system, and their satisfaction with social support.

The quality of a person’s social roles may influence psycho-
logical well-being among rheumatoid arthritis sufferers. In a study
of 156 women with rheumatoid arthritis, Plach, et al. (2003) dis-
covered that role quality had a significant positive impact on the
women. In their study, women in poor health with high role quality
were less depressed than those in poor health who also had poor
role quality. Moreover, women who had significant pain and high
role quality felt that they had more purpose in life than women
who reported substantial pain and poor role quality.

Melanson and Downe-Wamboldt (2003) assessed perceptions
of illness-associated stressors in older persons with rheumatoid
arthritis. A majority of individuals viewed their physical disabili-
ties as their illness-related stressors. These persons tended to use
direct coping strategies to cope with the stress related to rheuma-
toid arthritis.

Other coping strategies, both positive and negative, are
thought to influence disease activity, psychological well-being, and
other outcomes among persons with rheumatoid arthritis. Evers, et
al. (2003), in a prospective study of 78 patients with recently diag-
nosed rheumatoid arthritis, discovered that one type of coping
strategy, avoidance coping, predicted increased disease severity at
3-year and 5-year follow-ups.

Sinclair (2001), using a sample of 90 women with rheumatoid
arthritis, found that negative cognitive distortions, also known as
catastrophizing, were linked to adverse psychosocial and physical
effects. The author discovered 4 determinants of catastrophizing:
pessimism, passive coping with pain, venting, and feeling helpless
over arthritis.

Social support may buffer the negative impact of stress on psy-
chosocial well-being (Olstad, et al., 2001). Research has shown that
social support can enable rheumatoid arthritis sufferers to cope
with their painful and disabling symptoms and improve their psy-
chological adjustment. Situational stressors can increase negative
mood, and perceived social support, through increased situational
control, can help reduce these stress-induced negative mood
changes (Atienza, et al., 2001).
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Lack of social support from families and friends may con-
tribute to high rates of work disability, emotional distress, and poor
quality of life among patients with rheumatoid arthritis (McQuade,
2002). Evers, et al. (2003) reported that poor social support 
was related to increased disease severity at a 3-year follow-up
among early rheumatoid arthritis sufferers. Another investigation
by Griffin, et al. (2001) evaluated the impact of negative responses
from significant others on patients with rheumatoid arthritis. In
their study, patients who perceived irritation or anger from signif-
icant others were more likely to cope by venting negative emotions
and had increased negative affect and higher disease activity over
time.

Different types of social support may influence psychological
well-being in persons with rheumatoid arthritis. For example, one
investigation, using a sample of 158 rheumatology arthritis patients
at a hospital rheumatology clinic, compared the impact of diffuse
(e.g., friends and acquaintances) and intimate social relationships
(Fitzpatrick, et al., 1988). Their findings indicated that more diffuse
social relationships were more strongly related to psychological
well-being than intimate relationships.

Using a sample of 54 rheumatoid arthritis patients, Doeglas, 
et al. (1994) found that daily emotional support was correlated 
with psychological well-being, while problem-oriented emotional
support was not related to some aspects of psychological well-
being.

Lambert, et al. (1990) used a sample of 122 women who were
rheumatoid arthritis patients to investigate the impact of hardiness,
social support, and illness severity on psychosocial status. The
authors discovered that patient satisfaction with social support,
hardiness, and duration of morning stiffness predicted psychoso-
cial well-being.

Treatment and Rehabilitation Outcomes in 
Rheumatoid Arthritis Patients

In the last decade, the treatment of rheumatoid arthritis has
changed significantly, with emphasis now on early, aggressive
intervention in order to prevent disability and irreversible joint
damage. Research has focused on the impact of different treatment
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strategies on patient outcomes. According to Quinn and Emery
(2003), research indicates that aggressive early treatment may
weaken rheumatoid arthritis disease activity.

Machold, et al. (2003), in their study of patients with early
rheumatoid arthritis, found support for these findings. Based on 
a one-year follow-up study of 182 patients, they showed that
patients who received treatment very early appeared to have less
severe radiological progression. However, the authors note that
direct comparisons with patients in other studies were not possi-
ble due to the different patient selection methods used in these
reports.

A 3-year follow-up investigation of 866 patients with early
rheumatoid arthritis revealed that despite early treatment with
conventional drug treatment, most patients had radiological ero-
sions by 3 years (Dixey, et al., 2004). Quinn and Emery (2003)
suggest that more research is needed to clarify the underlying
mechanisms and their effects on the disease process and disability.

A number of disease-modifying anti-rheumatic drugs
(DMARDs) are used to control the effects of rheumatoid arthritis.
The goal of treatment is to prevent joint destruction, improve
quality of life, and prevent or reduce work disability with the
fewest side effects. Clinical research has demonstrated the efficacy
of Methotrexate, Etanercept, Infliximab, Gold, Hydroxychloro-
quine, Leflunomide, and Sulfasalazine (Blumenauer, et al., 2002).
Four other drugs (Penicillamine, Cyclosporine, Azathioprine, and
Corticosteroids) have greater toxicity and are only recommended
if less toxic drugs do not work. Blumenauer, et al. (2002) feel that
additional research is needed to evaluate the cost effectiveness of
these drugs in preventing long-term complications of rheumatoid
arthritis.

Based on data from the North American Cohort of Patients
with Early Rheumatoid Arthritis, it was shown that Methotrexate
was prescribed for more than half of the patients in the database.
The results of the Early RA Treatment Evaluation Registry reveal
that Methotrexate was the first DMARD prescribed in 83% of the
patients (Sokka, et al., 2003).

Since rheumatoid arthritis has been related to excess mortal-
ity, researchers have evaluated the extent to which treatment with
Methotrexate is associated with changes in mortality rates (Singer,
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2003). Singer (2003) evaluated the mortality rates among 588
rheumatoid arthritis patients who received Methotrexate and 652
patients who did not receive the drug. The results showed that the
mortality rate was significantly lower among patients treated with
Methotrexate.

Based on a sample of 497 rheumatoid arthritis patients, Yelin,
et al. (2003) evaluated whether participating in Etanercept clinical
trials was associated with higher employment rates (current
employment status and number of hours per week of work). The
researchers discovered that having participated in the Etanercept
trials was linked to higher rates of employment and a greater
number of hours per week of work among all patients who were
employed at the time of being diagnosed with rheumatoid arthri-
tis. The authors believe that a randomized trial is now needed to
determine the association between Etanercept treatment and
employment outcomes.

An investigation by Donnelly and Cooke (1982) evaluated the
combined effect of ACTH (gel) and D-Penicillamine on functional
disability of patients with rheumatoid disease. Based on a sample
of 48 patients who were treated with a combination of D-
Penicillamine and ACTH (gel) over a 6-year period, the authors
showed that 77% of the patients had rapid remission of the disease
within one month as reflected in their ability to return to full
employment. By the end of three years, 71% had remission of the
disease and 89% had been classified as either Steinbrocker func-
tional class I or II. The side effects were very low except for kidney
toxicity in 10% of the patients and skin rash, dysgeusia, and throm-
bocytopenia in only one patient. None of the patients had any gas-
trointestinal upset.

Puolakka, et al. (2004) compared the impact of a combination
of DMARDs and single-DMARD therapy on the prevention of
work disability in patients with early rheumatoid arthritis. Based
on data from the Finnish Rheumatoid Arthritis Combination
Therapy trial, 195 patients with recent-onset rheumatoid arthritis
were randomly assigned to receive combination therapy (Sul-
fasalazine, Methotrexate, Hydroxychloroquine) and Prednisolone
or single-DMARD therapy with or without prednisolone. The drug
treatment strategy was no longer restricted after two years. After a
5-year follow-up, the authors discovered that the combination
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therapy produced a significantly lower duration of cumulative
days of work disability than those receiving the single therapy. 
The authors conclude that aggressive treatment with combination-
DMARD therapy improves 5-year work disability outcomes in
patients with early rheumatoid arthritis.

Based on information from focus groups at 5 clinical centers
in different geographical areas, Carr, et al. (2003) discovered that
rheumatoid arthritis patients considered not only physical out-
comes such as pain and disability important, but also rated fatigue,
general feelings of wellness, and disease flare-ups as important out-
comes. Patient satisfaction with treatment was associated with
effective health provider-patient communication, access to therapy,
and the effectiveness of therapy. Patients’ perceptions of treatment
efficacy were associated with a reduction of symptoms. However,
the magnitude of the symptom reduction varied depending on the
patients’ disease stage. Patients with early rheumatoid arthritis
considered even small reductions in symptoms important, while
patients with long disease duration viewed large changes as 
significant.

Vocational assessment and intervention should take place
early in the course of rheumatoid arthritis. However, more research
is needed to study the impact of vocational assessment and reha-
bilitation on work retention and return-to-work rates among
patients with the disease (Backman, 2004; de Buck, et al., 2002). In
a review of the literature, Backman (2004) discovered that only 6
uncontrolled investigations showed a positive impact of vocational
rehabilitation on patients with rheumatoid arthritis.

de Buck, et al. (2002) reviewed the literature between 1980 and
May 2001 and identified 6 uncontrolled evaluation studies of the
effectiveness of vocational rehabilitation programs for patients
with chronic rheumatic diseases. Follow-up periods ranged from 2
to 84 months. Their analysis revealed that 5 of the 6 studies had
significant beneficial effects on vocational status, such as work dis-
ability, sick leave, and retraining. For example, the findings showed
that 15 to 69% of the patients participating in the vocational reha-
bilitation programs returned to work successfully. However, the
authors caution that it is difficult to evaluate program effectiveness
because of the methodological differences and deficits in these
studies.
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Hakkinen, et al. (2003) drew on an experimental group of 35
patients in a strength training program and 35 control patients, and
showed that strength training increased the muscular strength of
patients in the experimental group. However, increased muscular
strength was not associated with enhanced physical functioning.
Moreover, improved muscular strength did not reduce the rate of
early retirement among rheumatoid arthritis patients.

Investigators have studied the effects of stress management
and mutual support on various outcomes in rheumatoid arthritis
patients. Some stress management programs are designed to
achieve a variety of goals: improving pain, health status, disability,
coping strategies, depression, feelings of helplessness, self-efficacy,
and life satisfaction. In one evaluation of stress management,
Parker, et al. (1995) randomly assigned rheumatoid arthritis
patients to 1 of 3 conditions: a stress management program, an
attention control group, or a standard care control group. Both the
stress management and attention control interventions were both
10 weeks in duration and were both followed by a maintenance
phase of 15-months duration. These interventions reduced the
patients’ pain and feelings of helplessness, and improved their self
efficacy coping techniques and health.

Shearn and Fireman (1985) evaluated the impact of a 10-week
stress management program and 10-week mutual support program
on disease activity, disability and psychosocial status in 105
rheumatoid arthritis patients. Patients were assigned to 1 of 3 con-
ditions: stress management, mutual support, or control group.
Patients in the intervention groups exhibited more improvement in
joint tenderness than the control patients. However, there were no
significant differences between the intervention patients and the
control group on other disability and psychosocial outcomes.

Osteoarthritis

Osteoarthritis Risk Factors

Using epidemiological research on family history and family
clustering, studies of twins and investigation of rare genetic disor-
ders, Spector and MacGregor (2004) have found evidence that
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genetic factors can be important determinants of osteoarthritis.
They suggest that genes may function differently in women and
men, at different sites of the body and on different aspects of the 
disease within body sites. Research on twins shows that between
39% and 65% of radiographic osteoarthritis of the hand and knee
in women is due to genetic factors. About 60% of hip osteoarthri-
tis and 70% of spine osteoarthritis have genetic determinants.
These results indicate that half of the variation in susceptibility to
osteoarthritis in the population can be based on genetic factors.
Chromosomes 2q, 0q, 11q, and 16p have been some of the 
chromosomes linked to osteoarthritis. Genes associated with
osteoarthritis include VDR, AGC1, IGF-1, ER alpha, TGF beta,
CRTM (cartilage matrix protein) CRTL (cartilage link protein), and
collagen II, IX, and XI.

Above average body weight and obesity are major potentially
modifiable risk factors for the onset of osteoarthritis (March 
and Bagga, 2004; Felson, 2004). Using data from the Canadian
Community Health Survey, Wilkins (2004) reported that for both
women and men, obesity was significantly associated with subse-
quent arthritis. This is likely because excessive body weight puts
abnormal pressure and stress on the joints during movement and
at rest (Spineuniverse.com).

Joint injury is another important potentially modifiable risk
factor for osteoarthritis (March and Bagga, 2004; Felson, 2004). Indi-
viduals with abnormal joint anatomy or alignment, prior joint
surgery, joint instability, problems in joint or muscle innervation,
or inadequate muscle strength may be at increased risk of
osteoarthritis (Buckwalter and Lane, 1997).

Certain occupations and job conditions have been linked to an
increased risk of osteoarthritis (Croft, et al., 1992; Thelin, et al.,
2004). Croft, et al. (1992) tested the hypothesis that farmers have a
high risk of hip osteoarthritis compared to persons in primarily
sedentary occupations. Using a sample of 167 male farmers, aged
60–76, and 80 controls from mostly sedentary occupations, the
authors found hip osteoarthritis was more prevalent among
farmers than among the controls. No particular type of farm was
linked to a higher risk of hip osteoarthritis. The authors suggest
that heavy lifting may be responsible for the excess incidence of the
disease in farmers.
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In a study of 427 farmers with hip joint arthritis, Thelin, et al.
(2004) evaluated possible occupational risk factors for the disease.
The results indicated that certain job conditions were associated
with an increased risk of hip joint osteoarthritis. Farmers who
milked more than 40 cows daily had an elevated risk of the disease
compared to those who did not participate in dairy production.
Farmers who worked more than hours per day in animal barns
over a long duration had an increased risk of acquiring hip joint
osteoarthritis, compared to those who did not work with animals.
Farmers who worked in large farm areas had a reduced risk of
developing the disease compared to farmers who worked in
smaller areas.

Age has been implicated as a risk factor for the development
of this disease. Although it can develop at any age, the condition
increases greatly with age (De Filippis, et al., 2004). The highest
incidence of osteoarthritis has been found for those between 40 and
50 years of age.

A combination of increasing risk factors, such as older age,
obesity, and joint injury, is likely to increase the prevalence of
osteoarthritis and the need for total jont replacement surgery
(March and Bagga, 2004; De Filippis, et al., 2004). Hip osteoarthri-
tis is associated with weight, genetic factors, gender previous
injury, occupational factors, and increasing age (De Filippis, et al.,
2004). Knee osteoarthritis has been found to be correlated with
weight, lifestyle habits, and physical activity. Bone marrow edema,
synovitis and joint effusion have been identified as risk factors for
the onset of symptoms of osteoarthritis.

Choi (2005) evaluated possible dietary factors in the progres-
sion of osteoarthritis symptoms. It is thought that antioxidant vita-
mins halt the progression of knee osteoarthritis. However, recent
randomized controlled investigations have found that antioxidant
vitamins, such as vitamin E, vitamin C, beta-carotene, and retinol
were ineffective in halting the progression of knee osteoarthritis
symptoms.

Osteoarthritis-Related Disability

Osteoarthritis can be a very painful and disabling disease.
Increased pain is associated with an increase in the number of
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patients’ visits to doctors, use of analgesics or anti-inflammatory
medications, and undergoing arthroplasty (Dominick, et al., 2004).
The social and occupational burden of osteoarthritis can have 
significant community-wide effects. One representative study of
the Finnish population found that people with hip and knee
osteoarthritis had a significant impact on the community in terms
of reduced working capacity and a continuing need for assistance
in daily activities (Makela, et al., 1993).

Osteoarthritis pain and disability can worsen over time. In one
prospective observational study of 2,437 patients reporting hip
and/or knee symptoms in 40 general practices, pain and disability
generally worsened over a 7-year period (Peters, et al., 2005).
However, of those patients with initial hip and knee pain, 35% and
29%, respectively, reported improvement in their pain levels due to
treatment.

Co-Morbid Conditions and 
Osteoarthritis-related Disability

Co-morbid conditions occur frequently among patients with
osteoarthritis, and these diseases increase their risk for disability
(Breedveld, 2004; Singh, et al., 2002). Kadam, et al. (2004), in a case-
control study of 11,375 osteoarthritis patients and 11,780 matched
controls seen in 60 general practices, revealed that co-morbidity
was extensive among osteoarthritis patients compared to controls.
Osteoarthritis patients reported prevalent co-morbid muscu-
loskeletal disorders that included arthropathies, upper limb sprain,
and synovial and tendon disorders. In terms of prevalent non-
musculoskeletal co-morbid conditions, osteoarthritis patients
reported having gastritis, phlebitis, diaphragmatic hernia, ischemic
heart disease, and intestinal diverticula.

Based on a review of 1,000 patients who underwent hip
osteoarthritis surgeries, Marks and Allegrante (2002) discovered
that 55% of the patients had at least one co-morbid problem such
as hypertension or heart disease. Those patients with two or more
co-morbid conditions had a higher degree of functional disability
before and after surgery than those without co-morbid health 
problems.
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Occupational Risk Factors for Osteoarthritis-related Disability

Researchers have identified occupations that are potentially
linked to increased risks for osteoarthritis-associated disability
(Rossignol, et al., 2003; Kirkhorn, et al., 2003). Based on the results
of the 1998 French National Survey on Health Impairment and Dis-
ability, Rossignol, et al. (2003) discovered that blue- collar workers
with osteoarthritis had the highest total work disability, while agri-
cultural workers with the disease had the highest partial disability.

Kirkhorn, et al. (2003) studied agriculture-related osteoarthri-
tis among Wisconsin farm operators and farm workers and found
that the ability to perform farm duties is greatly affected by arthri-
tis. Arthritis made up 10% to 12% of the disability referrals to state
and national agricultural work programs known as AgrAbility 
programs. Occupational factors have been related to increased risk
of disability among persons with osteoarthritis, and ergonomic
improvements will help to prevent osteoarthritis among agricul-
tural workers.

Rossignol, et al. (2003) suggest that the increasing evidence
that osteoarthritis is etiologically associated with occupational
factors indicates that osteoarthritis should no longer be considered
an inevitable disease in older populations.

Osteoarthritis of the Lumbar Spine and Disability

Osteoarthritis of the lumbar spine has the same changes in car-
tilage loss, joint instability, and osteophytosis as that of osteoarthri-
tis in the extremities. Borenstein (2004) questioned whether the
osteoarthritis-related degeneration of the lumbar facet joints is a
source of disabling chronic back pain. Single photon emission com-
puted tomography scans of the axial skeleton reveal osteoarthritis-
related painful facet joints, which may benefit from local anesthetic
injections. Borenstein (2004) concludes that osteoarthritis of the
lumbar spine does cause low back pain.

Sleep Disorders

Some patients with osteoarthritis experience sleep disorders,
including alpha EEG sleep and sleep-related breathing disorders
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and periodic limb movement disorders (Moldofsky, 2001). Sleep
disturbances and associated psychological distress can decrease
work performance and the ability to return to work among patients
with osteoarthritis and other arthritic disorders.

As noted previously, sleep disturbance occurs among
osteoarthritis sufferers and is especially common in older persons
(Baird, et al., 2003; Wilcox, et al., 2000). There may be differences 
in the degree of sleep disturbance depending on the person’s 
social setting. Baird, et al. (2003) evaluated older women with
osteoarthritis who lived in homes in the community, in assisted
living arrangements, and in long-term care settings. The results
showed that women living in homes in the community had 
more sleep disturbance, pain, negative emotions, and moved more
slowly, compared to those in assisted living and long-term care
facilities.

Access to Health Care

Certain individuals, such as those without insurance will have
difficulty accessing health care for treatment of their osteoarthritis.
In their study of agricultural-related osteoarthritis, Kirkhorn, et al.
(2003) found that problems in accessing health care have been
linked to increased risk of osteoarthritis-related disability. They dis-
covered that the ability to perform agricultural jobs was influenced
by the severity of their osteoarthritis and the availability of access
to health care. The authors conclude that improving access to
health care for diagnosing and treating osteoarthritis can reduce
disability levels.

Stress, Coping, and Social Support for Individuals 
with Osteoarthritis

Individuals with osteoarthritis and other chronic health prob-
lems use a broad range of coping strategies to cope with their con-
ditions and related stresses. Aldwin and Yancura (in press) suggest
that people use five general types of coping strategies in dealing
with stressful situations: 1) problem-focused coping, 2) emotion-
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focused coping, 3) social support, 4) religious coping, and 5)
making meaning. Problem-focused coping consists of cognitions
and behaviors, including seeking information and thinking about
alternatives to solving a stressful problem. Emotion-focused coping
involves a range of strategies such as avoidance and withdrawal
and suppression of one’s emotions in order to maximize problem-
focused strategies. Social support and religious coping are 
strategies that use both problem-focused and emotion-focused
strategies. Social support may involve advice, direct aid, emotional
support, or justification for one’s actions or perceptions. Religious
coping may consist of prayer, advice, or direct aid.

Aldwin and Yancura (in press) point out that these coping
strategies are not mutually exclusive. For example, individual may
use coping strategies that involve suppressing and expressing emo-
tions sequentially to deal with the same stressful problem.

In their exploratory study involving a series of focused groups,
Iwasaki and Butcher (2004) identified similar stress-coping strate-
gies used by middle-aged and older women and men with arthri-
tis: 1) staying active and busy, 2) physical activity, including
exercise, 3) learning about arthritis, 4) social support and friend-
ship, 5) spiritual coping, 6) acknowledging stress, 7) helping others,
and 8) leisure time. The participants in their study identified two
overall coping strategies that cross-cut all the above strategies:
being active and having control over one’s life.

With increasing age, adults experience personal and social
losses. Osteoarthritis, the most prevalent form of arthritis in the
elderly, is the most significant cause of disability and impairment
in daily activities in this population (Tak and Laffrey, 2003).

In a study of 101 older women with osteoarthritis, Zautra and
Smith (2001) found that symptoms of depression were related to
increased arthritic pain and negative affect. The level of functional
disability, perceived stress, perceived control, quality of life, social
support, treatment impact, co-morbidities, and other factors 
may significantly influence the ability of individuals to cope with
osteoarthritis. Individuals with osteoarthritis who have poorer
functional ability may be more likely to experience chronic 
stress, decreased quality of life, and develop dysfunctional coping
strategies.
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Treatment and Rehabilitation Outcomes in 
Osteoarthritis Patients

There are limited high quality studies available to compare the
relative efficacy of different treatments of osteoarthritis (Segal, 
et al., 2004). Analgesics and non-steroidal anti-inflammatory 
medications are frequently used to treat osteoarthritis symptoms
(Breedveld, 2004; Dominick, et al., 2004). Breedveld (2004) notes
that non-steroidal anti-inflammatory drugs can have serious gas-
trointestinal side-effects, and he recommends that patient’s gas-
trointestinal tolerability should be considered when designing new
therapies.

Clinical trial results indicate that total hip replacement and
total knee replacement surgery are the most effective osteoarthritis
treatments, are very cost-effective, and improve the quality of life
(Segal, et al., 2004). Total hip replacement surgery has an estimated
cost per quality-adjusted life year (QALY) of $7,500, and total knee
replacement surgery has an estimated cost per QALY of $10,000.
Exercise and strength training for knee osteoarthritis (less than
$5,000/QALY), knee bracing and Capsaicin or Glucosamine 
Sulfate treatment ($1,000/QALY) were other highly cost-effective
treatments.

Clinical pathways and continuous quality improvement tech-
niques have been developed to improve outcomes for patients with
total hip replacement, hip fracture, and knee replacement. Healy,
et al. (1998) evaluated the impact of a clinical pathway and hip
implant standardization program on the quality and cost of total
hip arthroplasty. Based on a sample of 206 unilateral total hip
arthroplasty operations, the authors showed that initiation of the
clinical pathway and hip implant standardization program re-
duced hospital length of stay and hospital cost without causing
adverse short-term outcomes.

Lin, et al. (2002) used a sample of 122 patients in Taiwan to
assess the effects of a clinical pathway on total knee arthroplasty
outcomes. The researchers showed that the implementation of a
clinical pathway reduced hospital length of stay by 24% and hos-
pital costs by 16%. In addition, the initiation of the clinical pathway
reduced the number of unnecessary procedures. Clinical outcomes
and complication rates were not affected by the implementation of
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the clinical pathway. The researchers conclude that use of clinical
pathway can reduce consumption of health care resources and hos-
pital costs without having an adverse impact on quality of care.

Intra-articular injection of hyaluronic acid has been used in the
treatment of knee osteoarthritis, however its efficacy has not been
resolved. Based on a meta-analysis of 20 blinded, randomized, con-
trolled trials, Wang, et al. (2004) supported the efficacy and safety
of intra-articular injection of Hyaluronic Acid for knee osteoarthri-
tis. The investigators point out that more research is needed to
assess the efficacy of different types of Hyaluronic Acid product on
knee osteoarthritis in patients with different clinical conditions and
in different patient populations.

Weight reduction to achieve normal body weight is an impor-
tant goal in the rehabilitation of individuals with osteoarthritis. 
In a study of 126 obese patients with bilateral knee osteoarthritis
Huang, et al. (2000) analyzed the effects of weight reduction and
electrotherapy. Participants were assigned to 3 groups based on
their stage of knee osteoarthritis. Each group was then assigned to
one of three therapies conditions: 1) weight reduction, 2) weight
reduction and electrotherapy, and 3) electrotherapy. The results
indicated that patients assigned to the first two groups did better
than the third group in terms of pain reduction, weight reduction,
speed of ambulation, and functional status. The researchers also
reported that significant pain reduction in the first two groups 
was achieved when the weight reduction was more than 15% and
12%, respectively, of the patient’s initial body weight. The authors
suggest that weight reduction is one practical approach to rehabil-
itation for patients suffering from knee osteoarthritis.

Exercise (both therapeutic and recreational), alone or com-
bined with weight reduction, can reduce pain, improve function-
ing and reduce the risk for disease related morbidity in patients
with osteoarthritis (Roos and Dahlberg, 2004; Huang, et al., 2000).
Exercise increases the osteoarthritis patients’ flexibility and mus-
cular conditioning and an additional benefit can be derived from
aerobic exercise which enhances their cardiovascular functioning.

More research is needed to determine both the positive 
and negative health effects of exercise and physical activity on 
cartilage (Roos and Dahlberg, 2004). Cartilage adapts to loading
like bone and muscle. Moderate loading of the cartilage seems to
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help prevent and treat osteoarthritis (Roos and Dahlberg, 2004;
Buckwalter and Lane, 1997). However, if the loading of the carti-
lage is too high, e.g., repeated knee bendings several hours daily,
there may be an increased risk for osteoarthritis (Roos and
Dahlberg, 2004). Exercise and sports that produce high levels of
impact and torsional loading of joints increase the risk of degener-
ation of articular cartilage, resulting in osteoarthritis (Buckwalter
and Lane, 1997).

Roos and Dahlberg (2004) propose that too high or too low
mechanical loading can reduce the proteoglycan content of carti-
lage, suggesting that either high levels of competitive sports or
physical inactivity are risk factors for osteoarthritis. They recom-
mend three strategies to prevent and treat osteoarthritis: 1) regular
loading of the cartilage, 2) maintaining strong muscles, and 3)
achieving and maintaining normal body weight.

Similarly, Buckwalter and Lane (1997) propose that moderate
regular activity does not increase the risk of osteoarthritis and
improves strength and mobility in older persons and in individu-
als with mild and moderate osteoarthritis. They recommend that
people with joint or muscle problems and abnormal anatomy
receive an evaluation before undertaking exercise. Patients should
participate in exercises that reduce the intensity and frequency 
of impact and torsional loading loading of joints and use sports
equipment that reduces joint impact loading.

Clinical research has focused on the effects of physical activ-
ity on osteoarthritis at different body sites, such as the lower
extremity, knee, or hip osteoarthritis (Hughes, et al., 2004; Penninx,
et al., 2001).

A randomized controlled trial by Hughes, et al. (2004) evalu-
ated the outcome of a facility-based training and home-based
adherence for older adults with lower extremity osteoarthritis.
Older adults were randomly assigned to receive either an experi-
mental (n = 80) training program (range of motion, resistance 
training, aerobic walking, and education-group problem solving
regarding their ability to exercise and adhere to the program activ-
ities) or a wait-list control group (n = 70). Based on evaluations at
2- and 6-months follow-up periods, the researchers discovered the
individuals in the exercise training program experienced beneficial
results compared to those in the control group. The participants
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showed a 45.8% increase in exercise adherence and a 13.3% increase
in a 6-minute distance walk with associated decreases in lower
extremity stiffness at 2- and 6-month follow-ups. Individuals in 
the training group also had a significant increase in efficacy to
adhere to the exercise regimen over time at the 6-month follow-up.
Individuals in the wait-list control group, in contrast, declined in
their exercise efficacy and adherence levels and exhibited no
change in other measures.

Based on a review of findings from randomized controlled
trials and observational research, the Philadelphia Panel found 
that therapeutic exercise was useful for knee osteoarthritis
(Philadelphia Panel, 2001).

Using a 2-center, randomized controlled trial, Penninx, et al.
(2001) assessed the effects of physical exercise in older persons with
knee osteoarthritis. The study originally relied on a sample of 439
persons in the community, aged 60 years and older, who had knee
osteoarthritis. From this sample, 250 persons who were initially
free of disability in activities of daily living (e.g., dressing, bathing)
were randomized to one of three groups: 1) an aerobic exercise
program; 2) a resistance exercise program, or 3) an attention control
group. The researchers discovered that the incidence of disability
in activities of daily living was lower in the exercise groups (37.1%)
compared to the attention control group (52.5%). Individuals who
participated in resistance exercise and aerobic exercise programs
had lower relative risks of disability in activities of daily living,
compared to the attention control group. Those persons who had
the highest adherence to the exercise regimen had the lowest 
disability in activities of daily living. The authors conclude that
aerobic and resistance exercise may be useful in preventing dis-
ability and increasing autonomy in older persons with knee
osteoarthritis.

Osteoporosis

Risk Factors for Osteoporosis

Osteoporosis may be idiopathic or secondary to other condi-
tions, such as long decreased level of estrogen at menopause, pro-
longed calcium insufficiency, duration of Androgen deprivation
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therapy, steroid use, thyrotoxicosis, rheumatoid arthritis, and bone
demineralization caused by hyperparathyroidism (Schacht, 2000;
Hay, 1991). Most research on osteoporosis has emphasized post-
menopausal women, but various other patient populations are at
risk for osteoporosis. Patients taking medications that produce
bone loss and those with health conditions that cause bone loss
include patients with anorexia nervosa, organ transplantation,
chronic obstructive pulmonary disease, and inflammatory bowel
disease (Hansen and Vondracek, 2004). Osteoporosis can cause
pain and disability, especially in the lower back, pathologic frac-
tures, loss of stature, and different deformities (Tanvetyanon, 2005).
The disease can have a major impact on quality of life (Hansen and
Vondracek, 2004)

A major risk factor for osteoporosis is low bone mineral
density (Journal of Bone Mineral Research, December 2002; Nevitt,
et al., 1999). Research has shown that low bone mineral density
increases the risk of fractures in women. Incident vertebral frac-
tures are more prevalent in women than men because women’s
spine bone mineral density is lower than men’s at any age (Journal
of Bone Mineral Research, December 2002).

Postmenopausal women, since they have decreased levels 
of estrogen, have an increased risk of suffering from osteoporosis,
indicating that hormones play a role in the etiology of the disease
(Hay, 1991). Patients on long-term steroid therapy have a greater
chance of developing osteoporosis (Tanvetyanon, 2005).

The most important dietary factor associated with osteoporo-
sis is calcium (Mera, 1994). Calcium is essential for promoting 
peak bone mass and in reducing bone loss later in life. It has been
suggested that excessive dietary salt intake also may be an impor-
tant risk factor in the development of osteoporosis. However, 
in their review of the available data, Cohen and Roe (2000) con-
clude that high salt intake is not related to an increased risk of
osteoporosis.

Other lifestyle factors, such as smoking and drinking alcohol
have been found to increase the risk of developing osteoporosis
(Tanvetyanon, 2005). Valtola, et al. (2002) evaluated the data from
the Kuopio Osteoporosis Risk Factor and Prevention Study, a 
population-based prospective cohort study of 11,798 women, aged
47–56 years, to determine risk factors for fractures and low bone
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density among middle-aged women in Finland. In their 5-year
follow-up, the investigators identified several lifestyle factors 
that were related to an increase in the risk of ankle fractures.
Middle-aged women with a body mass index of 25–30kg/m2 had
a higher risk of ankle fractures compared to those with a body mass
index less than 25kg/m2. Women who used three or more pre-
scribed drugs had a higher rate of ankle fractures than those who
did not use prescription medicine. The researchers also found that
smoking had a dose-response effect on the rate of ankle fractures.
Women who smoked 20 or more cigarettes per day had a higher
rate of ankle fractures than those who smoked 1 to 19 cigarettes per
day.

On the other hand, the European Prospective Osteoporosis
Study, based on 3,173 men and 3,402 women from 28 European
centers, did not show that lifestyle factors were related to an
increased risk of vertebral fractures (Roy, et al., 2003). The authors
reported that none of the lifestyle variables investigated, including
smoking, alcohol consumption, physical activity, or drinking milk,
were consistently related with an incident vertebral fracture. The
study did report that age at menarche 16 years or older was related
to an increased probability of developing a vertebral fracture.

Older adults and individuals who have sedentary lifestyles or
who are immobilized have a greater risk of developing osteoporo-
sis (Tanvetyanon, 2005). Older age is associated with an increased
risk of vertebral fractures (Journal of Bone Mineral Research, April
2002). According to the results of the European Prospective Osteo-
porosis Study, age was associated with a significant increase in the
incidence of vertebral fractures in both women and men over the
age of 50 years.

Vertebral fractures are the most common osteoporotic fracture
(Nevitt, et al., 1999). The presence of vertebral deformity increases
the risk of spinal fractures and may increase the occurrence of 
other types of fractures (Hasserius, et al., 2003; Ismail, et al., 2001).
Using the results of the European Prospective Osteoporosis Study,
Ismail, et al. (2001) reported that among women, the number of
prevalent deformities predicted incident hip fractures, but it only
weakly predicted other limb fractures and did not predict distal
forearm fractures. Among men, the authors discovered that the
number of prevalent vertebral deformities was associated with a
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non-significant trend toward an increased rate of hip fractures, but
it was not related to an increased risk of incident limb fractures
among men.

Using data from the European Prospective Osteoporosis Study,
Lunt, et al. (2003) reported that the characteristics of the prevalent
vertebral deformity, including their shape and location in the spine
may influence the risk of a subsequent vertebral fracture. The 
relative risks for vertebral fractures were higher if the anterior and
mid-heights, and posterior of the prevalent vertebral deformity
were reduced.

An investigation of 6,082 women, ages 55–80 years, revealed
that women with prevalent vertebral fractures in any location had
a higher chance of new fractures in the upper spine than in the
lower spine (Nevitt, et al., 1999). The same situation exists for 
individuals with a prior vertebral fracture and low bone density
(Tanvetyanon, 2005).

Patients with a major depressive disorder may be at increased
risk of developing osteoporosis. Patients with a major depressive
disorder have an increased chance of having hypercortisolism and
its resistance to dexamethasone suppression. Based on a sample 
of 31 patients with major depressive disorder and 17 healthy male
volunteers, Vrkljan, et al. (2001) evaluated whether cortisol levels
were related to a severe type of osteoporosis, and found that indi-
viduals with elevated cortisol levels predicted the development of
a strong type of osteoporosis. They suggest that patients with a
long history of a major depressive disorder may be at risk for devel-
oping a severe type of osteoporosis.

Osteoporosis, Disability, and Quality of Life

Osteoporosis is associated with substantial pain, kyphosis
(increased convexity in the curvature of the thoracic spine),
restricted range of motion, and associated disability and decreased
quality of life (Gold, 1996). Paier (1996) found that women who had
postmenopausal vertebral fractures faced major challenges to their
ability to function normally and retain their independence. These
women face continuous pain, role losses, increased dependence,
alterations in physical appearance, isolation, feelings of vulnera-
bility and low-self-esteem, decreased quality of life, and a ques-
tionable future. The severity of the impairments associated with
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osteoporotic fractures is reflected in one study that found an
increased mortality rate in both women and men who had a preva-
lent vertebral deformity (Hasserius, et al., 2003; Gold, 1996).

Pain and disability levels may vary depending on the location
of the fractures. Hip fractures frequently result in substantial pain
and disability. Prospective population-based data on 909 women,
aged 55–81 years, from the Fracture Intervention Trial revealed that
hip fractures produced the greatest percentage of women with days
confined to bed (94%) or days with limited activity (100%) (Fink,
et al., 2003).

Vertebral fractures are the most prevalent osteoporotic fracture
and cause major back pain, disability, and reduced quality of life
(O’Neill, et al., 2004; Fink, et al., 2003). The results from the Frac-
ture Intervention Trial showed that older women with lumbar ver-
tebral fractures had the highest mean number of days confined to
bed (25.8 mean bed days) and the highest mean number of days
with limited activity (158.5 mean limited activity days) (Fink, et al.,
2003).

Women with new vertebral fractures have a significant chance
of suffering back pain, limitations in functioning, and impairment
in quality of life (Cockerill, et al., 2004; Nevitt, et al., 2000). In a
prospective analysis of older women, Ross, et al. (1994) demon-
strated that back pain and disability associated with new vertebral
fractures were greater in magnitude than for prevalent fractures.
Using data from 569 postmenopausal Japanese-American partici-
pants in the Hawaii Osteoporosis Study, Huang, et al. (1996) dis-
covered that the odds of physical disability doubled for each recent
vertebral fracture. Recent vertebral fractures resulted in poor scores
in functional reach tests and walking speed tests. The authors also
note that the physical impairments associated with vertebral frac-
tures may persist for several years.

Prospective data from 2,260 women, aged 50 years and older,
from the European Prospective Osteoporosis Study revealed that
women with both a prevalent fracture and an incident fracture
were much more likely to be physically impaired (O’Neill, et al.,
2004). These women suffered major impairments in independent
living.

One risk factor for disability may be the degree of vertebral
deformity. With a sample of 2,992 white women, aged 65–70 years,
researchers demonstrated that vertebral height ratios that fell four
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standard deviations below the normal mean were related to major
pain, disability, or loss of height (Ettinger, et al., 1992).

Fink, et al. (2003) found that in the Fracture Intervention Trial,
women, aged 55 to 81 years, suffered major disability after frac-
tures of their thoracic vertebrae, humerous, distal forearm, ankle,
and foot. They believe that more research needs to be done to eval-
uate disability outcomes resulting from osteoporotic fractures at
non-hip, non-vertebral skeletal sites.

In addition to fractures, co-morbid health problems are asso-
ciated with an increased risk of disability. One population-based
investigation of 12,192 women, aged 47 to 56 years, discovered that
fractures were related to long-term work disability independent of
other health problems (Honkanen, et al., 1998).

Stress, Coping, and Social Support for Individuals 
with Osteoporosis

Persons with osteoporosis can face a significant amount of
stress due to the disabling nature of their painful disease. In an
investigation of 115 older women living with osteoporosis, Roberto
(1988) discovered that women were likely to feel more stress after
being diagnosed with the condition than before the diagnosis. A
number of factors, such as pain symptoms, role losses, and other
disease-related impairments impacted their perceptions of stress.

Osteoporotic individuals, especially those with osteoporotic
fractures, can suffer anxiety, depression, social withdrawal, and
feelings of social isolation due to their chronic pain symptoms,
changes in physical appearance, loss of roles, and other disabilities
(Gold, 2001; Paier, 1996). Gold (1996) noted that many persons with
osteoporosis, especially those in the early stages of their condition,
are anxious about the possibility of developing future fractures 
and the resulting physical deformities. Over time, individuals with
osteoporosis who suffer hip or multiple vertebral fractures are at
increased risk of developing depression. Unless these physical,
social, and psychological problems are addressed, these patients
will have a significant decline in physical health, psychosocial func-
tioning, and quality of life.

To cope with the disease-related pain, impairment, and anxi-
eties, osteoporotic individuals may use a variety of coping strate-
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gies on a short-term and long-term basis (Roberto, 1988). Using 
a sample of 286 older adults with osteoporosis or osteoarthritis,
Gignac, et al. (2000) evaluated the adaptation to physical illness 
and impairment. Their results showed that these persons employ
varied coping techniques, including compensating for role losses,
improving performance, limiting activities, and obtaining assis-
tance from others.

Treatment and Rehabilitation Outcomes in Osteoporosis Patients

Ideally, the treatment of osteoporosis should prevent fractures
by normalizing bone mass and bone micro-architecture (Brixen, 
et al., 2004). Until recently, the main pharmacological treatment for
osteoporosis patients consisted of medications that inhibited bone
resorption and decreased fracture risk (Dobnig, 2004; Borgstrom, 
et al., 2004; Uebelhart, et al., 2003). Among these medications, the
Bisphosphonate family is most widely known and used by physi-
cians (Uebelhart, et al., 2003). Second- and third- generation Bis-
phosphonates, such Alendronate and Risedronate, are available 
as weekly tablets. This simple dosage schedule, according to 
Uebelhart, et al. (2003), has promoted patient compliance and 
has reduced the incidence of gastrointestinal side effects. These
medications have been used to treat women with postmenopausal
osteoporosis and men with osteoporosis. They have been shown 
to increase bone mineral density and reduce the rates of fractures.
Physicians also use intravenous Bisphosphonates, such as Zole-
dronate, Ibandronate, and Pamidronate, in instances in which
patients have intolerance to oral medications or have bone 
metastases.

Raloxifene, which is part of the selective estrogen modulators
(SERM’s) family, inhibits bone resorption, and in postmenopausal
women, it has been shown to increase bone mineral density and
reduce the rate of vertebral fractures (Uebelhart, et al., 2003). 
There is also evidence that Raloxifene reduces the incidence of
breast cancer in postmenopausal women (Borgstrom, et al., 2004;
Uebelhart, et al., 2003). In their Swedish study, Borgstrom, et al.
(2004) reported that Raloxifene, compared with no treatment, is
cost effective in treating postmenopausal women who are at risk of
vertebral fracture.
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Teriparatide, the recombinant 1–34 fragment of human
parathyroid hormone, promotes bone formation, increases bone
mineral density, and restores bone architecture (Brixen, et al., 2004;
Debiais, 2003). In a randomized trial of 1,637 postmenopausal
women with osteoporosis, Teriparatide was found to reduce the
relative risk of both vertebral and appendicular fractures (Brixen,
et al., 2004). In addition, the treatment increased bone mineral
density in the lumbar spine and hip by 9.7% and 2.6%, respectively.

In another investigation, a sample of 146 postmenopausal
women with osteoporosis were randomized to receive either injec-
tions of Teriparatide (n = 73) or oral Alendronate (n = 73) (Body, 
et al., 2002). The results showed that Teriparatide increased bone
mineral density at most sites and reduced the rate of non-vertebral
fractures compared to Alendronate. Patients tolerated both thera-
pies despite transient mild asymptomatic hypercalcemia that
occurred in patients taking Teriparatide.

According to Lippuner (2003), there are conflicting data about
the efficacy of Calcitriol, Fluoride or insufficient data regarding
calcium, Clodronate, Etidronate, hormone replacement therapy,
Pamidronate, Strontium, Tiludronate, and vitamin D.

Researchers have investigated the effects of discontinuing Teri-
paratide therapy. Brixen, et al. (2004) reported that bone mineral
density of the lumbar spine is reduced by about 2–3% after 21/2

years. However, this reduction can be prevented with Bisphos-
phonate therapy. Lindsay, et al. (2004), in a follow-up to the Frac-
ture Prevention Trial, discovered that postmenopausal women
sustained vertebral fracture risk reduction 18 months after discon-
tinuing therapy.

Fibromyalgia

Risk Factors for Fibromyalgia

Fibromyalgia is a chronic pain condition of the musculoskele-
tal system that the American College of Rheumatology classifies as
widespread pain and tenderness (Giesecke, et al., 2003; Blumenstiel
and Eich, 2003). The etiology of fibromyalgia is still not fully under-
stood (Blumenstiel and Eich, 2003). The condition has been classi-
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fied as either primary fibromyalgia (idiopathic in origin) or sec-
ondary fibromyalgia, which develops along with other conditions,
such as ankylosing spondylitis, trauma, or surgery (Borenstein,
1995; Waylonis and Perkins, 1994). The condition may be caused
by a number of genetic, central nervous system, muscular, and 
psychological factors (Blumenstiel and Eich, 2003). Because the 
etiology is not well understood and clinical measurements do not
always correlate with patients’ self-reported disability, fibromyal-
gia is a controversial disorder. This controversy is intensified by the
fact that psychosocial factors are related to this pain syndrome and
individuals with this disease may seek compensation for disability
(Goldenberg, 1999; Wolfe and Potter, 1996).

Arnold, et al. (2004) discovered that fibromyalgia and 
reduced pain thresholds aggregate in families, and the disease co-
aggregates with major mood disorders in families. These find-
ings suggest that genetic factors may be a cause of fibromyalgia
and pain sensitivity. Moreover, patients with mood disorders and
fibromyalgia may share some of the same genetic factors. Other
studies have found that the condition is frequently associated with
psychological problems (Kissel and Mahnig, 1998; Aaron, et al.,
1997).

Martinez, et al. (2003) reported that intense physical activity,
physical trauma, climate changes, and genetic factors were thought
to trigger painful episodes. They found that stressful events, emo-
tional difficulties, climate changes, and the time of day were factors
that modulated pain symptoms in fibromyalgia patients.

According to Blumenstiel and Eich (2003), there are a number
of different psychological conditions that may cause fibromyalgia.
These conditions include: personality traits, traumatic events, con-
flict, and somatoform disorders. Kissel and Mahnig (1998) found
that psychological problems precede the onset of the disease in
about 70% of patients.

Giesecke, et al. (2003) report that fibromyalgia patients vary in
their clinical symptoms, and their symptoms are influenced by
various biologic, psychological, and cognitive conditions. Based on
a sample of 97 persons meeting the American College of Rheuma-
tology criteria of fibromyalgia, the researchers showed that there
are three distinct types of patients. One group of patients has
extreme tenderness but has no related psychological and cognitive
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factors. A second group has moderate tenderness and normal
mood. The third group of fibromyalgia patients is influenced sig-
nificantly by mood and cognitive factors.

Wolfe and Michaud (2004) found fibromyalgia to be associated
with rheumatoid arthritis. In a study of 11,866 patients with
rheumatoid arthritis, they showed that 1731 (17.1%) fulfilled the
criteria for having fibromyalgia. The condition also has been found
to occur in patients with back pain (Borenstein, 1995).

Some patients who are diagnosed with chronic Lyme disease
may actually have fibromyalgia. Hsu, et al. (1993) discovered in a
sample of 800 patients diagnosed with Lyme disease, that 70 of
these patients actually had fibromyalgia.

Fibromyalgia, Work Disability, and Quality of Life

Fibromyalgia symptoms, including chronic pain, fatigue,
weakness, hyperalgesia, and allodynia, can produce substantial
work disability and disruption of quality of life, including impaired
social and family functioning (Liedberg and Henriksson, 2002;
Collado Cruz, et al., 2001). Despite the potential for major disabil-
ity and impaired quality of life, many fibromyalgia patients are able
to function normally and are able to continue working (Gordon,
1999).

Bernard, et al. (2000) evaluated quality-of-life issues for
fibromyalgia patients using a sample of 270 fibromyalgia support
group members from 3 states. Their results showed that the 
condition adversely affected patients’ personal relationships, work
experiences, and psychosocial functioning. Fibromyalgia patients
ranked their current quality of life with the disease as 4. 8 out of a
highest quality-of-life score of 10 and their future quality of life
without the disease as 9.2.

The physical and emotional health and quality of life of
persons with fibromyalgia have been compared to that of individ-
uals with osteoarthritis. One investigation by Davis, et al. (2001)
compared 50 women with fibromyalgia with 29 women with knee
osteoarthritis who were scheduled for knee surgery and 22 women
with osteoarthritis who were not scheduled for surgery. The find-
ings revealed that both fibromyalgia and osteoarthritis surgery
patients had similar levels of pain, and both groups had higher
pain levels than the non-surgery group. However, the researchers
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showed that women with fibromyalgia had poorer emotional and
physical health, reduced positive affect, and poorer social interac-
tions than both groups of women with osteoarthritis.

Dr. Mark L. Goldstein offers the following case study to illus-
trate some of the difficulties patients go through in coping with
fibromyalgia.

Case Study

Rachel is a 36-year-old Asian female, married, with three chil-
dren. She has always been a homemaker, although she has two
college degrees in business and accounting. She has always been
actively involved with her three children, serving as room parent
for each and volunteering in their classrooms at school. Rachel has
always cooked gourmet meals, kept the house meticulously clean
and has been very active in church. Approximately five years ago,
Rachel noticed a decrease in her energy level, as well as muscle
aches. Within one year of the initial symptoms, she experienced an
increase in soft tissue pain, particularly in her shoulders, back of
the neck and legs. Her lethargy increased, and she found that she
felt tired even when she had slept for ten hours. In addition, she
noticed that her thinking became fuzzy; she would lose her train
of thought and forget words. Rachel had difficulty in being avail-
able to her children and husband. She felt “bad” on a daily basis
and had no energy.

Eventually, she saw her physician, who diagnosed her as
“stressed out” and recommended exercise. Rachel began to walk
daily for 30–60 minutes, but noticed minimal improvement. Her
condition deteriorated even further, as she was usually unable to
help her children with their homework. In addition, she began to
feel depressed. Finally, she went to see a new physician, who sub-
sequently referred her to a neurologist who diagnosed her with
fibromyalgia. The neurologist recommended massage therapy, vig-
orous daily exercise and antidepressant medication. The neurolo-
gist also had her complete a sleep study, which revealed that she
was experiencing a sleep disorder, necessitating additional med-
ication. She started to see a counselor, and her husband and three
children attended some sessions with her where they learned more
about fibromyalgia. At present, she continues to experience pain
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and has a lowered energy level, but her sleep is improved and she
is able to do more with her children. Counseling continues to be 
a source of support and has helped her to accept herself and her
limitations.

The high prevalence of fibromyalgia, the patients’ perceptions
of the severity of the disease, and poor functional status are factors
that make fibromyalgia a common cause of work disability (White,
et al., 1995). Even though the disease is a common and costly cause
of work disability, it is a controversial diagnosis, and fibromyalgia
patients experience obstacles in filing disability claims (Aronoff
and Livengood, 2003; White, et al., 1995). The lack of diagnostic cri-
teria, difficulties in quantifying the disability, the ineffectiveness of
treatment, physician attitudes, and assessments from the insurance
system are some of the reasons why patients face hurdles in filing
disability claims for fibromyalgia (Aronoff and Livengood, 2003;
White, et al., 1995).

A number of studies have investigated the prevalence of
fibromyalgia-related disability and risk factors for this impairment.
Based on a longitudinal survey of 1,604 fibromyalgia patients 
from 6 centers, Wolfe, et al. (1997) found that 26.5% of the patients
reported obtaining at least one form of disability payment. More
than 16% of the patients indicated that they were on Social Secu-
rity disability. The authors discovered that pain symptoms, dis-
ability (as measured by the Health Assessment Questionnaire), and
being single were risk factors for fibromyalgia-associated work dis-
ability. Payment awards and the prevalence of work-related dis-
ability varied among the 6 centers. The researchers suggest that
these differences may be due to variations in referral patterns,
physician attitudes, or patient socioeconomic status.

Using a sample of 100 fibromyalgia patients, 76 pain patients,
and 135 control patients, White, et al. (1999) found that patients
with the disease experienced significant impairment in functional
status and disability. Their results showed that fibromyalgia
patients reported more disability, were more likely to be receiving
pensions, have lower functioning, spend more days in bed due 
to their disability, and lose more healthy years of life than the
control group. In terms of risk factors, the researchers found 
middle age and prior heavy manual labor were related to work 
disability.
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A survey of 176 women at a university pain or rheumatology
clinic revealed that pain, sleep problems, excessive tiredness,
muscle stiffness, and increased pain after muscle exertion were 
frequently reported symptoms of fibromyalgia (Henriksson and
Liedberg, 2000). Twenty-three percent of the women surveyed 
indicated that fibromyalgia was the reason why they were not
working. However, it is interesting to note that 50% of those sur-
veyed reported that they were working, and 15% were employed
full-time. These findings suggest that individuals with the symp-
toms of fibromyalgia vary in their ability to cope.

Another risk factor for fibromyalgia-related disability is an
event, such as trauma, surgery, or a medical problem, that precedes
the onset of the disease (Borenstein, 1995). Using a sample of 127
patients with the diagnosis of fibromyalgia, Greenfield, et al. (1992)
found that that 29 of these patients had a precipitating event and
were therefore classified as having reactive fibromyalgia. Patients
with reactive fibromyalgia had a higher level of disability (70% 
had lost their jobs, 34% received disability payments, and 45% 
had reduced physical activity) when compared with those with
primary or idiopathic fibromyalgia.

Stress, Coping, and Social Support for 
Persons with Fibromyalgia

Researchers are finding that some fibromyalgia patients are
particularly vulnerable to stress. Psychosocial stress has been con-
sidered as one of the causes of the condition and as a factor that
increases symptom severity (Dedert, et al., 2004).

How do fibromyalgia patients cope with their painful and dis-
abling symptoms? Bernard, et al. (2000) showed that fibromyalgia
patients make use of a variety of coping techniques. Coping strate-
gies consisted of talking to their friends, praying, exercise, hobbies,
relaxation techniques, professional consultations, and meditation.

Individuals with this disease may have less effective coping
strategies than others with chronic pain. Davis, et al. (2001) com-
pared coping techniques among women with fibromyalgia and
those with osteoarthritis. Their findings showed that women with
fibromyalgia employed less effective coping techniques and had
weaker social networks than did the women with osteoarthritis.
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These findings were noted for women who reported similar pain
levels.

Other investigations have compared coping strategies and
social support among fibromyalgia patients and patients with other
chronic diseases. Da Costa, et al. (2000) compared the determinants
of coping techniques and social support among 46 women with
fibromyalgia and 59 women with systemic lupus erythematosus.
The authors discovered some similarities and differences in the
determinants of coping and social support among women in both
groups. Among women with fibromyalgia, poorer psychosocial
status was related to experiencing more generalized difficulties,
more frequent use of emotion-focused coping techniques, and
lower levels of satisfaction with social support. Among women
with systemic lupus erythematosus, lower levels of mental 
health functioning was associated with lower income levels, more
generalized problems, and higher levels of emotion-oriented
coping.

Treatment and Rehabilitation Outcomes 
in Fibromyalgia Patients

Fibromyalgia is difficult to diagnose, lacks definitive etiology,
and treatments are limited in their effectiveness (Horwitz, et al.,
2003; Asbring and Narvanen, 2002; Noller and Sprott, 2003). It is
thought that psychological and social issues affect the course of the
disease and treatment outcomes (Blumenstiel and Eich, 2003). Atti-
tudes toward this stigmatizing disease, self-management strate-
gies, coping strategies, work, and interpersonal factors are some of
the conditions that may influence the course and treatment of fibro-
myalgia (Jensen, et al., 2003; Blumenstiel and Eich, 2003; Raak, 
et al., 2003).

Treatment interventions for fibromyalgia patients consist of
medications, exercise, cognitive behavioral therapy, meditation,
physical therapy, occupational therapy, psychotherapy, patient edu-
cation, and support (Blumenstiel and Eich, 2003; Astin, et al., 2003).

According to Cymet (2003), fibromyalgia patients frequently
seek alternative medical treatments for their symptoms. These
alternative medical therapies include nutritional treatment,
acupuncture, and herbal treatments. Patients also rely on comple-
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mentary treatments such as exercise, bed rest, vitamins, and the use
of heat and or cold.

Based on a sample of 111 fibromyalgia patients, Nicassio, et al.
(1997) measured the frequency and determinants of complemen-
tary treatment use. The investigators discovered that 98% of the
sample had made use of at least one complementary treatment
strategy during the previous 6 months. The following factors pre-
dicted the use of complementary treatment strategies: younger age,
greater pain severity, and greater impairment. They also found that
neither pain coping techniques nor the quality of social support
was related to using complementary treatments.

Treatment interventions have various goals: increasing self-
efficacy, reducing symptoms, increasing functioning, returning to
work, improving the quality of life, and eliminating excessive
health services utilization (Collado Cruz, et al., 2001; Burckhardt,
2002).

Studies have assessed both the short-term and long-term 
outcomes of treatment for fibromyalgia. Waylonis and Perkins
(1994) conducted a follow-up study of 176 persons who received
the diagnosis of post-traumatic fibromyalgia between 1980 and
1990. Patients were asked to compare their use of different thera-
pies (biofeedback, medications, physical therapy, manipulation,
massage therapy, and tenderpoint injections) for the first two years
after onset of fibromyalgia as well as the year preceding the current
evaluation. The investigators found that patients significantly
reduced their use of physical treatments. Fifty-four percent con-
tinued to use over-the-counter medications, and 39% were taking
antidepressants. Eighty-five percent of the patients continued to
have major symptoms of fibromyalgia.

Using a sample of patients with chronic pain, including
fibromyalgia, Collado Cruz, et al. (2001) evaluated the impact of
multidisciplinary treatment of four weeks duration. Patients
received medical treatment for pain control, physical therapy, occu-
pational therapy, and participated in cognitive behavioral therapy.
Based on an average follow-up of 10 months, the researchers dis-
covered improvements in all outcome measures, including pain
reduction, anxiety, depression, and improvement in functional
status. Seventy-three percent of the patients went back to work 
at the time of discharge and 69% of the patients maintained 
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their improvements and employment status at the end of the
follow-up period.

Burkhardt (2002) suggests that non-pharmacologic manage-
ment, including cognitive skill training, exercise, behavioral strate-
gies, and progressive muscle relaxation, can help fibromyalgia
patients if they are performed on a regular basis. In a review of the
literature on treatment outcomes, he noted that there were no neg-
ative treatment outcomes, but a positive result was more likely
when the patient obtained support from a therapist and maintained
the intervention activities over the long term.

In a long-term, randomized, parallel clinical trial, Redondo, 
et al. (2004) compared the effectiveness of cognitive-behavioral
therapy and physical exercise, both of which were of eight weeks
duration. Both treatments were associated with improvements 
in some aspects of quality of life and strategies for coping with
pain. All variables related to functional status improved among
fibromyalgia patients in the physical exercise treatment, while
among patients in the cognitive-behavioral therapy treatment, only
physical activity of the vertebral column showed improvement.
There were no improvements in psychosocial effects in either treat-
ment group. Both groups returned to most of their baseline condi-
tions one year after follow-up. However, functional capacity was
still much better in the physical exercise treatment group than the
cognitive-behavioral therapy group. The authors conclude that
fibromyalgia patients sustain improvements in clinical conditions
for only a short time and improvements in self-efficacy and physi-
cal capacity are not related to symptom reduction.

Another treatment approach to fibromyalgia is to focus on
body awareness, including patients’ body and self-image (Horwitz,
et al., 2003). According to one treatment strategy, fibromyalgia
patients view themselves on videotapes and afterwards were inter-
viewed about their body and self-image. Horwitz, et al. (2003)
found that the use of patient videotapes helped patients become
more aware of their body and self-signals thus enabling therapists
to customize treatment programs.

Researchers are beginning to investigate the role of religious-
ness in helping fibromyalgia patients cope with stress, which has
been implicated as both a cause of fibromyalgia and symptom
severity. Based on a sample of 91 women, Dedert, et al. (2004) 
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discovered that women with moderate or high levels of religious
observance were likely to have high levels of cortisol in the
morning and low levels in the evening. In contrast, women, who
are not religious, tended to have flattened cortisol levels. The inves-
tigators believe that religiousness may protect against the physio-
logical impact of stress among women with fibromyalgia.

Low Back Pain

Risk Factors for Low Back Pain

Low back pain can be acute (less than three months duration)
or chronic. Approximately 90% of patients with acute low back
problem recover spontaneously within one month (U.S. Agency for
Health Care Policy and Research, 1994).

The risk factors for low back pain are complex and poorly
understood. This complexity is due to the fact that the spine is
made up of bones, joints, ligaments, fatty tissue, different layers of
muscles and nerves (Tice, 2005). These structures are supplied by
a complex arterial and venous system and lie close to the skin 
with its sensory receptors. It is assumed that spinal structures and
tissues that contain either unmyelinated nerves or substance P or
associated peptides have the ability to cause pain. These structures
include the posterior facet joints, bones and periosteum, muscles,
tendons, fascia, ligaments, nerve roots, dorsal root ganglia, dura
mater, and the intervertebral disc (Haldeman, 1999). In less than
20% of cases can the specific tissue that is causing the pain be
determined (Frymoyer, 1988).

There can be a variety of causes of back pain. Individuals who
are obese are at greater risk for back pain, joint pain, and muscle
strain than those who are not obese (Spine-health.com, 1999–2005,
American Obesity Association, http://www.obesity.org). Being
overweight or obese can help to cause symptoms related to osteo-
porosis, osteoarthritis, degenerative disc disease, spinal stenosis,
and spondylolisthesis (http://www.spineuniverse.com). When a
person carries excess weight, the spine is forced to take on the
burden, which may bring about structural compromise and
damage, such as injury and sciatica.
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Lack of exercise and conditioning can lead to many types 
of back pain (Spine-health.com; http://www.spineuniverse.com).
Lack of exercise and conditioning produces inadequate flexibility
and weak muscles in the back, pelvis, and thighs, causing an
increase in the curve of the lower back. As a result, the pelvis is
caused to tilt too far forward. This process leads to poor posture,
causing other regions of the spine (e.g., neck) to become painful.

Abnormalities in bones (e.g., fracture, osteoporosis, tumors,
metabolic bone disease, infection, spondylolisthesis), muscles 
(e.g., sprain, strain, trigger points, fibromyalgia), discs (e.g., torsion
injury, compression injury, degradation, herniation), zygapophy-
seal joint (e.g., osteoarthritis, capsular tear and or avulsion), liga-
ments (ligamentous pain in combination with annulus fibrosus
pathology) and other conditions (e.g., duramater infection, inflam-
mation) can cause back pain (Bhutra, 2001).

Acute low back pain can be due to potentially serious spinal
conditions (e.g., tumor, infection, spinal fracture or a major neuro-
logic condition, such as cauda equina syndrome), sciatica, and non-
specific back symptoms (U.S. Agency for Health Care Policy and
Research, 1994).

As much as 40% of chronic low back pain has been reported
to be due to problems with the intervertebral disc (Schwarzer, et
al., 1995; Tice, 2005). However, the diagnosis and treatment of this
problem has been controversial. Low back pain due to interverte-
bral disc abnormailities may be insidious or have a sudden onset.
Individuals with this condition often suffer pain in the center of
their backs and the pain may radiate to their buttocks or thighs.
The pain can be increased by sitting and improved by lying down.
Pain tends to get better within two weeks but a complete resolu-
tion may take up to 12 weeks.

Most back pain with a muscular origin is due to excessive
effort or remaining in one position for too long. Work-related phys-
ical and psychosocial factors as well demographic characteristics,
overweight and obesity, family factors, sports activities among
sedentary workers, and smoking increase the risks of low back
pain. In addition, risk factors may vary depending on whether the
low back pain is acute (up to 3 or 4 weeks), sub-acute (from 3 or 4
weeks to 3 months), or chronic (3 to 6 months and longer) (Ozguler,
et al., 2004).
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Low Back Pain and Work-Related Physical Factors

A number of work-associated physical factors have been found
related to low back pain. Based on a study of 3,042 Japanese
workers with various job classifications in a manufacturing
company, Matsui, et al. (1997) showed that low back pain can be
job related. Van Nieuwenhuyse, et al. (2004) studied 278 young
workers, who had no history of back pain and were employed in
their first jobs. The researchers found that the young workers had
an increased probability of developing their first experiences with
back pain when their jobs involved the following actions: more
than 12 flexion or rotation movements of the trunk per hour; long
periods of seated work; and more than 3 years seniority in a job
that involves lifting more than 25kg at least once an hour. The
authors suggest that when low back pain occurs in the first year of
employment, it is probably due to the lack of work experience
and/or training.

Based on a 3-year prospective, cohort study among workers in
34 companies in the Netherlands, Hoogendoorn, et al. (2000; 2002)
discovered that flexion and rotation of the trunk and lifting at work
were associated with low back pain. Employees who used their
upper bodies in a minimum of 60 degrees of flexion for more than
5% of the time and/or those who worked in a minimum of 30
degrees of rotation for more than 10% of the time and/or workers
who lifted a load of at least 25kg more than 15 times a day, had an
increased risk of developing low back pain.

Repetitive work that involves bending and the manual manip-
ulation of heavy objects may increase the probability of low back
pain. Using longitudinal data from the Hamburg Construction
Worker Study, researchers discovered that workers who engaged
in repetitive work involving bent positions and the manual mani-
pulation of heavy stones resulted in an increased risk of future
chronic low back pain (Latza, et al., 2002).

Certain types of sedentary work also may be related to a
greater probability of low back pain. Using a sample of 94 crane
operators, 95 straddle-carrier drivers, and 86 office workers,
Burdorf, et al. (1993) discovered that workers who engaged in sus-
tained sedentary work in a forced non-neutral trunk position were
at increased risk of suffering low back pain.
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Low Back Pain and Work-Associated Psychosocial Factors

Conditions, such as frequency of job stress, high job dissatis-
faction, and low social support from supervisors or co-workers
have been reported to be risk factors for low back pain among
workers (Latza, et al., 2002; Nahit, et al., 2001). Latza, et al. (2002)
examined a longitudinal study of 488 male construction workers,
and reported that workers who had low satisfaction with their
work achievements had a higher prevalence of chronic low back
pain than those with high satisfaction.

A large population-based survey revealed that dissatisfaction
with employment status doubled the chances of having a new low
back pain episode among both employed and non-employed indi-
viduals (Papageorgiou, et al., 1988). Those persons who felt that
their incomes were inadequate were three times more likely to have
a new episode of low back pain regardless of their employment
status.

Using the results of a cross-sectional study of 1,449 transit
vehicle operators, Krause, et al. (1997) discovered that extended
uninterrupted driving periods, frequent job problems, high psy-
chosocial demands, significant job dissatisfaction and low support
from supervisors increased the risk of back or neck pain. In another
investigation, low supervisor support and low psychological job
demands were risk factors for first-ever low back pain among
workers (Van Nieuwenhuyse, et al., 2004).

Interactions between Physical and Psychosocial Risk 
Factors in Back Pain

Devereux, et al. (1999) used the results of a study of manual
workers, delivery drivers, and office workers, to show that the
highest risks for back disorders occurred among workers exposed
to both high physical and psychosocial stress. The authors con-
clude that prevention strategies should emphasize not only
ergonomic factors but also methods to reduce psychosocial 
stressors.

Sexual and Physical Abuse and Back Pain

Linton (1997) has found a possible link between physical and
sexual abuse and back pain. The author compared three randomly
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selected groups of individuals, ages 35 to 45 years, from the general
population (no pain group, n = 449; mild pain group, n = 229; pro-
nounced pain group, n = 271) and 142 consecutive patients with
chronic musculoskeletal pain as a clinical reference group. Sexual
abuse was reported more frequently than physical abuse, and
women reported more sexual abuse than men. Among women, the
prevalence of physical abuse ranged from 2% in the no pain group
to 8% in the pronounced pain group. The total amount of sexual
abuse ranged from 23% in the no pain group to 46% in the pro-
nounced pain group. The prevalence of abuse for the clinical ref-
erence group did not differ much from the pronounced pain group
and was 35%. There was a clear association between abuse and
back pain as physical abuse increased the risk of pronounced back
pain by five-fold, and sexual abuse increased the risk of pro-
nounced back pain by four-fold.

Demographic Factors and Low Back Pain

Certain demographic characteristics have been found to be
related to an increased probability of low back pain. In a 
population-based, longitudinal study of 1,412 adults in northwest
England, MacFarlane, et al. (1997) reported women had an
increased chance of a first episode of back pain that necessitated
seeing a physician.

Data from the Colorado Farm Family Health and Hazard Sur-
veillance Survey was used to investigate back pain and risk factors
in 759 farmers (Xiang, et al., 1999). The results showed that work
activities were more likely to cause back pain in both men and
women regardless of where the work was done.

Matsui, et al. (1997) showed that age, along with the physical
demands of a job, increase risks for low back pain. However, as
noted previously, young workers in their first employment also
may be at increased risk of developing low back pain because of
their lack of experience or training.

Family Factors and Low Back Pain

Using a sample of 3,042 Japanese workers, Matsui, et al. (1997)
discovered that workers with a family history of low back pain had
an increased chance of developing low back pain. Workers with a
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history of parental low back pain were significantly younger when
they had their first episode of low back pain than those workers
with low back pain who did not have a parental history of low back
pain. The investigators recommend that a family history of low
back pain should be taken into consideration when managing
workers with low back pain.

Sports Activities among Sedentary Workers

Matsui, et al. (1997) found that sedentary workers who inter-
mittently participated in sports activities had an increased chance
of acquiring low back pain.

Estrogen Replacement Therapy and Back Pain

According to one cross-sectional and prospective investigation
of a large cohort of elderly white women, the use of estrogen
replacement therapy increased the risk of back pain and back dys-
function (Musgrave, et al., 2001).

Smoking and Increased Risk of Low Back Pain

Data on 562 individuals from a community-based prospective
study revealed that among smokers, a job involving heavy lifting
and substantial standing was related to low back pain. In contrast
these two factors were not associated with low back pain among
non-smokers. Smoking results in reduced perfusion and malnutri-
tion of tissues in the spinal area, causing these tissues to react in-
efficiently to mechanical stress (Eriksen, et al., 1999).

Low Back Pain and Risk Factors for Work Disability

Overweight and obesity, poor general health, exercise or phys-
ical activity outside of work, smoking, bed rest, age, psychosocial,
occupational, and Social Security system factors are some of the
conditions that may influence disability outcomes and prevent a
victim’s return to work.

A review of the literature found that poor general health was
a predictor of chronic low back pain and low rates of returning to
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work (Fayad, et al., 2004; Friedrich, et al., 2000). A study of 255
sewage workers showed that higher episodes of illness were 
positively associated with disability in the preceding 12 months
(Friedrich, et al., 2000). Jacob, et al. (2004), in a longitudinal, 
community-based study in Israel, discovered that poor perceived
general health was associated with recurring low back pain, pain
symptoms, and poor functional status.

Using an observational, longitudinal study of 352 auto
workers at two automotive plants, Oleske, et al. (2004) found that
auto workers who exercised or participated in physical activity
outside of work had better recovery rates from work-related low
back disorders.

In their study of auto workers, Oleske, et al. (2004) reported
that smoking predicted lower recovery rates among workers 
with work-related, low back disorders. They also discovered that
workers in their study who reported bed rest following work-
related low back disorders had poorer rates of recovery.

Friedrich, et al. (2000) revealed that age was one of the factors
related to work disability in the prior 12 months.

Oleske, et al. (2004) showed that lower levels of stress pre-
dicted a good recovery from work-related, low back disorders
among auto workers. Trief, et al. (2000) used a prospective study
of 102 patients who underwent lumbar surgery to evaluate psy-
chological predictors of surgical outcomes. The investigators found
that failure to achieve improved functional capacity was related to
pre-surgical somatic anxiety and depression.

Niemisto, et al. (2004) evaluated psychosocial problems and
other risk factors for disability among persons with low back pain
who received different types of treatment. In their investigation,
patients were randomly selected to receive either a combined treat-
ment consisting of spinal manipulation, exercise, and physician
consultation or only a physician consultation. The authors showed
that major emotional distress was associated with subsequent 
disability among patients who had received spinal manipulation
therapy. Lack of control over one’s life and generalized negative
somatic symptoms predicted disability among the patients who
were assigned only to the physician consultation group.

Watson, et al. (2004) revealed that feelings of anxiety and
depression may reduce the rate of returning to work among suf-
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ferers of low back pain. Another longitudinal, community-based
study revealed that experiencing a recent negative life event pre-
dicted recurring pain and poor functional status among low-back
pain sufferers (Jacob, et al., 2004).

Various attitudes toward pain and control over one’s environ-
ment among low back pain sufferers also may be related to dis-
ability rates (Woby, et al., 2004a; Woby, et al., 2004b; Niemisto, et
al., 2004). Individuals who suffer low back pain may be less likely
to recover and return to work if they fear that they will be re-
injured. Using data from a randomized controlled study, Pfingsten,
et al. (2001) reported that pain anticipation and fear-avoidance
beliefs predict lower behavioral performance in patients with
chronic low back pain. Woby, et al. (2004a and 2004b) also found
empirical support for this association.

Injured persons who have a tendency to catastrophize the
nature of their injuries also may be less likely to recover and go
back to work, but Woby, et al. (2004b) did not find data to verify
this relationship.

Occupational conditions, overweight and obesity, unemploy-
ment, Social Security, and health care delivery factors also may
influence disability rates among patients with low back pain
(Watson, et al., 2004; Jacob, et al., 2004; Poiraudeau, et al., 2004).

Using data from a study of sewage workers, Friedrich, et al.
(2000) discovered that the weekly duration of stooping and lifting
in the previous 5 years was positively related to disability.

In their longitudinal, community-based study in Israel, Jacob,
et al. (2004) discovered that low satisfaction with work predicted
recurring pain symptoms and poor functional status.

A review of return-to-work studies found that higher paid
employees had a lower rate of recurring disability and higher rate
of returning to work (Fayad, et al., 2004). In an evaluation of sick-
ness absence due to back pain among office workers, Hemingway,
et al. (1997) showed that workers in the lower-employment grades
were more likely to have high rates of absences due to back pain
than those in the higher-employment grades.

Poiraudeau, et al. (2004) reported that the highest rates of
return to work are achieved by injured workers who attended func-
tional restoration programs that provided them with appropriate
modified job duties.
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Obesity may increase the risk of back pain-related disability.
According to a survey of 5,887 men and 7,018 women, aged 20 to
59 years, Lean, et al. (1999) found that obese women were 1.5 times
more likely to suffer symptoms of intervertebral disk herniation
than normal-weight women. In this sample, overweight women
were more likely than women of normal weight to suffer problems
related to low back pain, including impairment in daily activities,
work absenteeism, and use of health care services.

In their review of disability rates associated with chronic low
back pain, Fayad, et al. (2004) reported that worker compensation
was moderately related to the rates of recurring low back pain and
the workers’ eventual return to work.

Providing prompt access to physiotherapy service for patients
with new episodes of low back pain may reduce disability rates.
Pinnington, et al. (2004) suggest that prompt access to physiother-
apy is a cost-effective and feasible method for reducing disability
among patients with new episodes of low back pain.

Stress, Coping Strategies, and Social Support for 
Persons with Low Back Pain

Low back pain sufferers can experience significant stress and
psychosocial disorders. One study of back pain among farmers
showed that being psychological depressed was significantly
related to back pain (Xiang, et al., 1999).

Dr. Mark L. Goldstein provides a case study to illustrate the
coping strategies of a patient with low back pain and sciatica, who
also was later diagnosed with osteoarthritis of the spine.

Laura is a 67-year-old married Caucasian female, with two
adult children. She had been a homemaker and was actively
involved in her husband’s church (he is a minister). Laura was 
the church organist for over twenty years and co-led the women’s
group at church as well. Approximately 15 years ago, she began 
to experience lower back pain as well as sciatica. She found it
increasingly difficult to play the organ at church and at times, 
even had difficulty sitting in a pew during a church service. Laura’s
physician examined her, but did not perform any imaging tests.
Instead, he recommended exercise and referred her for physical
therapy. She began physical therapy, but had increased pain after
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treatment and soon discontinued the therapy. In addition, exercise
also exacerbated her symptoms, resulting in the need for bed 
rest.

Over the next eighteen months, Laura’s pain increased, 
particularly shooting pain in her buttocks and thighs. Eventually,
Laura saw a rehabilitative medicine physician, who ordered an
MRI. She was then diagnosed with osteoarthritis of the spine.
Laura was placed on an anti-inflammatory drug, which helped
reduce her pain somewhat. Over time, her pain increased and her
physician utilized cortico-steroid injections, and recommended a
weight loss diet, massage and heat treatments. Laura developed
sleep problems due to the pain and was prescribed an antidepres-
sant, Imipramine. This medication was helpful not only with sleep,
but also with pain. She was also referred to a clinical psychologist
specializing in hypnotherapy, which provided added relief.
Although Laura can no longer play the organ at church, she is
active in her church and community and enjoys travel, restaurants,
theater and concerts. At times, Laura has exacerbations of pain, but
is able to control severe pain through inflammatory and antide-
pressant medication and hypnotherapy.

Treatment and Rehabilitation Outcomes in Patients 
with Low Back Pain

Different multidisciplinary interventions have been employed
to reduce low back pain and return the injured individuals back 
to work. These interventions include bedrest, medication, physical
therapy, injections, surgery, spinal cord stimulation, cognitive-
behavioral treatment, exercise, Back School, work hardening, 
work conditioning, and complementary and alternative therapies
(Ozguler, et al. 2004; Childs, et al., 2004; Weiner and Ernst, 2004;
Carter, 2004). It is important to note that pain always consists of
both somatic and non-somatic processes, and therefore chronic
pain will not be amenable to the best treatment if psychosocial
problems and stressors are not taken consideration (Bhutra, 2001).
In addition, although there is little scientific evidence to ascertain
the optimal therapy for chronic low back pain, multidisciplinary
specialists are developing practice guidelines to offer direction for
clinicians (Rauck, et al., 1998).
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Bedrest

Bedrest is the first treatment approach if the patient is suffering
incapacitating back or leg pain (Bhutra, 2001). Bedrest is prescribed
to reduce intradiscal pressure and impingement of the affected
nerve root. However, bedrest for more than 4–7 days is rarely 
indicated and may lead to muscle loss, reduced cardiovascular 
conditioning, bone mineral loss, and reinforcement of the sick role.

Use of Pain Medications

Pain medications are frequently used in the treatment of both
acute and chronic low back pain. A multiple dose, randomized con-
trolled study by Dreiser, et al. (2003) tested the effectiveness and
safety of Diclofenac-K in the treatment of acute low back pain. In
this clinical trial, 124 patients treated with Diclofenac-K were com-
pared with 122 patients who received Ibuprofen and 126 patients
who were treated with a placebo. The results of the clinical trial
revealed that Diclofenac-K (12.5 mg tablets) was superior to
Ibuprofen and placebo. The authors conclude that the initial dose
of 2 tablets followed by 1 to 2 tablets every four to six hours, with
a maximum of 75 mg/day is effective and safe in treating acute low
back pain.

Other research has evaluated the efficacy of Rofecoxib in the
treatment of chronic low back pain (Katz, et al., 2004; Ju, et al.,
2001). On the basis of a randomized clinical trial, Katz, et al. (2004)
showed that about 2/3 of patients with chronic low back pain
attained pain relief with Rofecoxib. Ju, et al. (2001) in another ran-
domized clinical trial also showed that the daily administration of
Rofecoxib reduced chronic low back pain and was tolerated well
by the patients.

Injections in the Treatment of Back Pain

Four types of injections are used in the treatment of back pain:
1) Trigger point injections, 2) Epidural steroid injections, 3) Joint
injections, and 4) Therapeutic spine injections (Bhutra, 2001).

Trigger point injection are the most common block. Local 
anesthetics with or without soluble or depot steroids, saline or 
neurolytic substances have been employed as injectate.
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For about 40 years epidural steroid injections have been used
for radiculopathy related to extrinsic disc conditions. It is thought
that epidural steroid injections treat inflammatory changes in 
nerve root and inhibit transmission in normal nociceptive C fibers
(Samanta and Samanta, 2004). Epidural steroid injections reach
high concentration levels in the epidural space, and this procedure
has been found to be safe for many patients. Injections in the
zygapophyseal joint have both diagnostic and therapeutic benefits.

Permanent nerve blocks have been used in the management
of chronic back pain. Three methods of nerve destruction are: 1)
Injection of neurolytic substances, 2) Cryoanalgesia, and 3)
Radiofrequency lesioning (Bhutra, 2001). Therapeutic spine injec-
tions of neurolytic agents, e.g., alcohol, phenol, and glycerole, have
been employed for patients who suffer severe back pain related to
metastasis (Bhutra, 2001).

Injection procedures, such as injection of trigger points in the
back and injection of steroids, lidocaine, or opiods in the epidural
space, have not been proven to be beneficial in treating acute low
back pain (Banaszkiewicz, et al., 2003; Samanta and Samanta, 2004;
U.S. Agency for Health Care Policy and Research, 1994).

Reviews of the effectiveness of epidural injections of steroids
in clinical trials, have demonstrated mixed results (Samanta and
Samanta, 2004). One review of 21 randomized clinical trials found
that all types of spinal injections had some positive benefits, but
the evidence was equivocal (Nelemans, et al., 2000). In a review by
Koes, et al. (1996), 6 randomized clinical trials demonstrated the
effectiveness of epidural steroids, whereas in 6 other clinical trials,
patients did no better or worse than patients in comparison groups.
Another review of 11 clinical trials revealed that patients receiving
epidural steroids had a significant reduction of pain both in the
short term and long term (Watts and Silagy, 1995). Banaszkiewicz,
et al. (2003) suggest that epidural steroid injections may be ben-
eficial in treating acute radiculopathy at intermediate follow-up
periods, but these benefits seem to disappear over the long term.

Radiofrequency lesioning, which is based on the thermocoag-
ulation of selected nerves using an electrode, can be effective for
several reasons (Bhutra, 2001). Radiofrequency lesioning can accu-
rately control the lesion size, recovery is quick, the nerve lesion
heals without neuroma formation, and the procedure can be
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repeated when pain recurs. Yin, et al. (2003) found that sensory
stimulation-guided sacroiliac joint radiofrequency neurotomy
seems to have a major advantage over current treatments for
chronic sacroiliac joint complex pain.

Spinal Cord Stimulation in Chronic Pain

Spinal cord stimulation is employed to treat low back pain 
and other types of chronic pain (Mailis-Gagnon, et al., 2004). The 
procedure involves an electrical generator that delivers pulses 
to a targeted spinal cord area. The leads can be implanted by
laminectomy or percutaneously and the power source is provided
by an implanted battery or by an external radio-frequency trans-
mitter. The mechanism of action of the spinal cord stimulation is
not well known. There is limited evidence to support using spinal
cord stimulation for patients with the failed back surgery syn-
drome, and more trials are needed to assess the effectiveness of 
this treatment.

Physiotherapy

Physiotherapy is used to treat low back pain, but its effective-
ness is unclear when compared to other modalities. Bronfort, et al.
(2004), in their review of 69 randomized clinical trials, found mod-
erate evidence that spinal manipulative therapy offers more short-
term relief of pain than spinal mobilization and detuned diathermy
for patients with acute low back pain. For patients with chronic low
back pain, there was moderate evidence that spinal manipulative
therapy has an effect similar to effective prescription non-steroidal
anti-inflammatory medications. The investigators found that there
is limited to moderate evidence that spinal manipulative therapy
is superior to physical therapy and home back exercises in the long
term.

Using a multi-center, randomized controlled trial, Frost, et al.
(2004) compared the efficacy of regular physiotherapy to that of a
patient receiving assessment and advice from a physiotherapist.
The most common physiotherapy modalities were low velocity
spinal joint mobilization and abdominal strengthening exercises.
Based on a sample of 286 patients with low back pain from 7
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National Health Service physiotherapy departments, the authors
discovered that physiotherapy did not produce any long-term
improvements in disability outcomes. The researchers concluded
that physiotherapy was no more effective than one patient session
with a physiotherapist.

Pinnington, et al. (2004) showed that prompt access to phys-
iotherapy is a feasible and cost-effective treatment for adult
patients with a new episode of low back pain.

Physical Exercise

Patients with low back pain have a reduced number of certain
muscle fibers in the trunk which may explain why their physical
endurance is less after their injury than before (Moffroid, 1997;
Ozguler, et al., 2004). Inactivity may result in atrophy of these
fibers. A variety of exercises can be effective in treating low back
pain (Spine-health.com, 1999–2005). Stretching, strengthening/
pain relief exercises, exercise ball therapy, and low impact aerobic
conditioning are useful methods for reducing low back pain.
Muscle strengthening exercises has been found to reverse the
atrophy of muscle fibers in patients with chronic back pain 
(Rissanen, et al., 1995; Ozguler, et al., 2004). In patients who suffer
either acute or chronic back pain, regular exercise, along with
reducing excessive weight and changing activities, should be pres-
cribed (Bhutra, 2001; Spine-health.com, 1999–2005)

A number of investigations have assessed the effects of phys-
ical exercise on patients with acute, sub-acute, and chronic low
back pain patients (Ozguler, et al., 2004; Faas, 1996). For patients
with acute low back pain, physical exercise has not been found to
be effective in the reduction of pain, disability, or work absenteeism
(Van Tulder, et al., 2000; Waddell, 1998).

Faas (1996) reported that physical exercise had a slight posi-
tive effect on improving the rate of return to work, absenteeism,
physical mobility, and fitness, particularly among men.

Physical exercise, especially in combination with returning
early to regular activities, has a positive effect on patients with
chronic low back pain (Van Tulder and Koes, 2002; Faas, 1996). In
a review of the literature, Faas (1996) and Waddell (1998) reported
that physical exercise reduced pain intensity and disability and
improved muscular strength.
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Cognitive-Behavioral Treatment and Back Schools

The cognitive-behavioral treatment seeks to remove factors
that reinforce pain-associated behavior and reinforce factors that
promote physical reactivation, and resolve fears about the severity
of the patient’s back disorder (Woby, et al., 2004a; Ozguler, et al.,
2004). This treatment involves identifying the patient’s perception
of pain and helping him/her to develop an understanding of pain
and disability. Patients learn that their physical activities, exercise,
or job activities will not cause their low back pain to recur. Patients
are taught relaxation methods and learn how these methods can
reduce stress and pain. Different books, brochures, and multime-
dia documents are used as part of this cognitive-behavioral treat-
ment approach. One patient education brochure is the “Back book,”
and is a supplement to the “Clinical guidelines for the management
of acute low back pain,” which was published by the Royal College
of General Practitioners in Great Britain in 1996 (Ozguler, et al.,
2004).

A number of investigations have evaluated the effectiveness 
of cognitive-behavioral treatment in reducing low back pain and
returning patients back to work. A study of the impact of the “Back
book” in a population-based intervention found that it reduced the
number of low back pain complaints, related health care costs, and
absenteeism from work associated with low back pain (Ozguler, et
al., 2004).

Hay, et al. (2005) compared a brief pain management program
with physical therapy that incorporated manual therapy. In their
study, patients with low back pain were randomly assigned to
either a brief pain management program (n = 201) or physical
treatments that included physical and manual therapies (n = 201).
There were no differences in treatment outcomes (based on the
Roland and Morris disability questionnaire), indicating that brief
pain management methods are an alternative to physical treat-
ments that incorporate manual therapy.

According to several studies, patients who received oral and
written advice aimed at reducing fears about low back pain and
encouragement about quickly returning to work had lower rates of
absenteeism, less pain recurrence, and a more positive outlook on
life at 6-month and 5-year-follow-ups (Woby, et al., 2004; Indahl, 
et al., 1998).
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Woby, et al. (2004a) assessed the extent to which changes in
cognitive factors were associated with changes in pain and dis-
ability in 54 patients with chronic low back pain. They found that
there was no relationship between cognitive factors and changes in
pain intensity. However, changes in fear-avoidance beliefs about
work and physical activity and perceptions of control over pain
were associated with reduced disability.

However, other investigations reported that patients with low
back pain do not improve after receiving cognitive-behavioral
treatment. Based on a sample of 486 employees, Hazard, et al.
(2000) discovered that cognitive-behavioral treatment did not
reduce the number of work-days lost due to low back pain. Giving
employees a brochure that encouraged them to cope with their pain
and quickly return to work had no impact at either the 6-month or
12 month follow-ups.

Cherkin, et al. (1996), in a study of nurses, also found that a
similar kind of cognitive-behavioral treatment did not lead to
improvements in knowledge and satisfaction after a 7-week follow-
up. The researchers showed that patient knowledge and satisfac-
tion had improved one week after the intervention, but these
differences disappeared after seven weeks.

Using a sample of patients with acute or recurrent non-
radiating low back pain, Burton, et al. (1999) compared patients
who used the “Back Book” with a group who used another
brochure that emphasized an explanation of the anatomy and bio-
mechanics of the spine and gave recommendations about activity
and ergonomics. Patients in the “Back Book” group had less nega-
tive attitudes toward the progression of their pain and reported
being less disabled. However, no differences were found in pain
intensity between patients in both groups.

Physical exercise for back patients is frequently combined with
other treatments, including “back schools,” work hardening, and
work conditioning programs (Ozguler, et al., 2004). Back schools
are group-oriented educational programs that give patients cogni-
tive and sensorimotor information to help them reduce mechanic
stress on their vertebral column and to attempt to change the par-
ticipants’ attitudes toward pain and medical care. There are various
types of back schools, but all of them use interactions with partic-
ipants to achieve these goals. The Swedish back school emphasizes
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ergonomics, while other back schools use psychology, education,
and/or physical exercise. Back schools vary in their target popula-
tion and their duration (from a 45-minute session to programs of
several weeks duration) (Ozguler, et al., 2004).

Back schools reduce pain and disability in the short term (6
months), when compared to other modalities such as exercise,
physiotherapy, anti-inflammatories, and manipulation (Van Tulder,
et al., 2000; Ozguler, et al., 2004). However, after one year, these dif-
ferences disappeared. Other research has shown that Swedish back
schools that are used in work settings for over three weeks had the
most significant positive changes (Koes, et al., 1994).

Work Hardening and Work Conditioning

Work hardening interventions are multidisciplinary programs
that attempt to manage the physical and functional needs of
patients with low back pain (Ozguler, et al., 2004). In work hard-
ening programs experts develop simulations of a low back pain
patient’s work position and design psychosocial interventions to
help the patient return to work. According to Weir and Nielson
(2001), this approach has had mixed results. Work conditioning is
another strategy that focuses on teaching the patient techniques for
physical reconditioning and functional activities associated with
job performance (Ozguler, et al., 2004).

In evaluating program effectiveness, Schonstein, et al. (2003)
reported that combined work hardening and work conditioning
programs produced better outcomes for patients with chronic low
back pain than either program by itself. On the basis of 18 ran-
domized studies, the authors found that physical conditioning 
programs, including those with cognitive-behavioral and intensive
physical training components, resulted in fewer absences from
work among patients with chronic low back pain, but the same was
not true for those with acute low back pain.

Biopsychosocial Model

Biopsychosocial interventions are programs that integrate
medical care with psychological, social, and professional support
(Waddell, et al., 1993; Ozguler, et al., 2004). These multidisciplinary
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psychosocial programs frequently are initiated in pain treatment or
rehabilitation centers and may also involve the workplace.

In a study in Canada, Loisel, et al. (1997) evaluated the effects
of a multidisciplinary program that coordinated both medical care
and an intervention program in the workplace. The intervention
team consisted of an occupational therapist, an ergonomist, the
employee, her or his supervisor, and management and union 
representatives. An analysis based on cost-benefit and cost-
effectiveness, showed that this program was effective.

Lindstrom, et al. (1992) evaluated Volvo workers who had
been absent from work for six weeks or longer due to low back
pain. The experimenters measured the functional capacities of the
experimental group, made visits to the work site, and used a back
school and a behavioral-based, gradual physical reactivation
program with the patients. The findings revealed that the study
group participants returned to work more quickly and had greater
functional capacity than did the workers in the control group.

Guzman, et al. (2001) evaluated intensive interventions using
multidisciplinary and psychological programs which involved 100
hours of functional restoration therapy, versus shorter programs
consisting of less than 30 hours. The results show that intensive
programs are more effective than lighter programs in reducing low
back pain and improving functional capacity.

In a review of 65 multidisciplinary interventions between 1960
and 1990, researchers discovered that that 68% of the experimental
subjects had gone back to work after six months, while only 32%
in the control groups (no intervention or single-approach inter-
vention) had done so (Flor, et al., 1992; McCracken and Turk, 2002).
Participants in the experimental groups had less pain and lower
use of medications and felt less disabled than those in the control
groups. Another analysis of by Cutler, et al. (1994) discovered that
individuals in a multidisciplinary program had twice the rate of
work return than did persons in the control group.

Manipulation (Adjustment)

Manipulation (also known as an adjustment) or the manual
loading of the spine employing short or long leverage methods is
fairly safe and can provide some benefit for patients in the first
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month of acute low back pain without radiculopathy (U.S. Agency
for Health Care Policy and Research, 1994). Using a sample of 93
chiropractic patients and 45 family medicine patients, Nyiendo, et
al. (2000) found that patients with chronic low back pain who were
treated by chiropractors had greater improvement and satisfaction
at a 1-month follow-up compared to those who were treated by
family physicians. Some investigators suggest that patients with
low back pain do achieve pain relief and enhanced functionality
following spinal manipulation, although data to explain why this
occurs are not available (Childs, et al., 2004).

A review of the literature has found that chiropractic treatment
may offer some benefit. However, chiropractic and conventional
therapies have been shown to be similar in efficacy (National
Center for Complementary and Alternative Medicine, http://
nccam.nih.gov/health/chiropractic/; Assendelft, et al., 2003;
Hurwitz, et al., 2002).

For example, an investigation comparing the effects of manual
therapy, including spinal manipulations and exercise (including
cycling, weight training, and stretching), showed that both treat-
ments resulted in less low back pain, less disability, and better
general health status among people with low back pain who were
absent from work for 8 weeks to 6 months (Aure, et al., 2003).
However, patients in the manual therapy treatment had more than
twice the rate of returning to work and scored better on other cri-
teria used in the study than those in the other group. While phys-
ical exercise has been shown to reduce pain and disability in
patients with sub-acute and chronic low back pain, there is insuf-
ficient evidence to determine which types of exercise are the most
effective (Ozguler, et al., 2004).

The risks of manipulation appear low, but there are few
prospective studies on the prevalence of major complications
(National Center for Complementary and Alternative Medicine,
http://nccam.nih.gov/health/chiropractic/).

Surgery for the Treatment of Back Pain

The guidelines of the Agency for Health Care Policy recom-
mend surgery for patients with major pathology or nerve root
impairment associated with a herniated disc (Bhutra, 2001). In the

RHEUMATOID ARTHRITIS, OSTEOARTHRITIS, OSTEOPOROSIS 133



U.S., more than 300,000 laminectomies are performed each year
and 15–45% of patients undergoing this procedure suffer persist-
ent pain. Only 12% of patients with a herniated disc need surgery.
Poor surgical outcomes are most commonly due to inadequate
patient selection.

Researchers have evaluated the effectiveness of surgical inter-
ventions in improving low back pain. Despite the research, the 
scientific evidence of surgery for most surgical procedures is still
mixed (Gibson, et al., 2000). For example, Fairbank, et al. (2005)
conducted a multi-center randomized controlled trial to compare
the effectiveness of surgical stabilization (spinal fusion) of the
lumbar spine with an intensive rehabilitation program for patients
with chronic low back pain. Drawing on a sample of 349 partici-
pants, aged 18 to 55 years, with chronic low back pain, they found
that there were no significant outcome differences between the
spinal fusion group and the intensive rehabilitation group. Both
groups reported reductions in disability during the two years of
follow-up. However, these improvements may not have been due
to the interventions. The investigators concluded that spinal fusion
surgery did not appear to be any more beneficial than intensive
rehabilitation.

Fritzell, et al. (2004) evaluated the cost-effectiveness of lumbar
fusion and non-surgical treatment for chronic low back pain. In
their study, a total of 284 patients with chronic low back pain
received either a lumbar fusion or non-surgical treatment. They
discovered that all treatment effects (e.g., back pain, disability, 
and return to work) were significantly better after lumbar fusion.
However, the 2-year costs for the surgery group were significantly
higher compared to the non-surgical treatment group.

The Charite Artificial Disc was developed as an alternative to
lumbar spinal fusion, the current surgical treatment for chronic low
back pain due to degenerative disc disease (Tice, 2005). The device
consists of two metallic endplates and a sliding plastic core which
is designed to assist in aligning the spine and maintaining the
spine’s inherent flexibility. The Charite Artificial Disc is supposed
to be superior to lumbar spinal fusion because it allows continued
motion in the spinal segment. In contrast, lumbar spinal fusion
limits range of motion, which may result in extra stress to discs
above and below the fusion site.
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A study of 105 French patients evaluated the effectiveness 
of the Charite Artificial Disc based on an average follow-up of 51
months (Lemaire, et al., 1997). The authors discovered that 79% of
the patients had excellent outcomes and 87% went back to work.
An investigation of 50 Dutch patients by Zeegers, et al. (1999)
found that 70% of the patients had a satisfactory clinical outcome.

Physical Modalities

Physical modalities, such as massage, diathermy, ultrasound,
cutaneous laser treatment, biofeedback, and transcutaneous elec-
trical nerve stimulations (TENS), have been used to treat low back
pain. However, scientific evidence regarding their efficacy has been
mixed (Weiner and Ernst, 2004; U.S. Agency for Health Care Policy
and Research, 1994). Weiner and Ernst (2004), in their review of
clinical trials, discovered that percutaneous electrical nerve stimu-
lation was effective for low back pain. However, the U.S. Agency
for Health Care Policy and Research (1994) has not found physical
modalities effective in treating low back pain.

Complementary and Alternative Approaches

There is increased use of complementary and alternative treat-
ments for low back pain that include acupuncture, herbal thera-
pies, and homeopathy (Weiner and Ernst, 2004; Guerreiro da Silva,
et al., 2004; Ehrlich, 2003b). Acupuncture has not been found to be
beneficial in treating acute low back pain (U.S. Agency for Health
Care Policy and Research, 1994).

Weiner and Ernst (2004) did not find support for the use of tra-
ditional Chinese acupuncture and other complementary and alter-
native treatments for older adults suffering from musculoskeletal
pain. Although the research findings did indicate that some herbals
may have a modest analgesic benefit, there were insufficient data
to support their use. In addition, some drug-herb interactions may
make these herbals unsafe. The authors found that the risks of
spinal manipulation of backs and necks outweighed the benefits
that this treatment might bestow.
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Other Therapies

The effectiveness of other treatments, such as the use of shoe
lifts, shoe insoles, low back corsets, and back belts have been
assessed. There is no evidence that shoe lifts are effective in treat-
ing acute low back pain, particularly when the lower limb length
discrepancy is less than 2 centimeters. Shoe insoles are useful for
persons with acute low back pain who have to stand for long
periods. However, low back corsets and back belts have not been
found to be useful in treating acute low back pain (U.S. Agency for
Health Care Policy and Research, 1994).

Patient Education and Self-Management

Patient education and self-management programs have been
developed in the United States and other countries to help patients
with arthritis, osteoporosis, fibromyalgia, and low back pain
(Damush, et al., 2003; Kralik, et al., 2004; Osborne, et al., 2004;
Grainger and Cicuttini, 2004). These programs seek to increase
patients’ knowledge about their disease and prognosis, empower
patients to cope with their condition, enhance their quality of 
life, increase their healthy activities, and strengthen their self-
monitoring (Osborne, et al., 2004; Gold, et al., 1989).

Patient education programs should focus on improving out-
comes associated with specific conditions. For example, Paier
(1996) recommends that interventions with women who suffer
postmenopausal vertebral fractures should help them regain or
maintain their functioning, reduce pain, and help them develop
strategies to cope with stress and isolation, and foster independent
living skills.

Gold, et al. (1989) evaluated the impact of a 4-day osteoporo-
sis patient education program that consisted of intensive education
about the condition, education related to physical therapy, nutri-
tional counseling, and medical evaluation and therapy. The results
indicated that osteoporosis patients who had participated in the
intervention had an improved outlook regarding their condition
even though they continued to be concerned about pain and the
chronic nature of their disease. Fewer participants reported depres-
sive symptoms as their knowledge of their condition increased, and
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they felt that they had improved in their ability to manage their
disease. The investigators recommend that patient education
should be integrated in the management of osteoporosis and other
chronic diseases.

There is some variability in how patients and health practi-
tioners define self-management. According to Kralik, et al. (2004),
clinicians may view self-management as formal patient education
sessions, whereas as victims of arthritis may perceive self-
management as the process of re-structuring their daily life. The
researchers found that people living with arthritis deal with four
issues in self-management: 1) identifying and evaluating their per-
sonal limitations, 2) accessing and using resources, 3) dealing with
changes in their self-identity, and 4) re-organizing their daily activ-
ities in terms of planning, pacing, and setting priorities.

Investigators are assessing the role of the Internet in patient
education interventions. Increasingly, patients are using the Inter-
net to obtain health-related information. Shuyler and Knight (2003)
used a content analysis of 793 free-text search queries they had sub-
mitted to a patient-education Web site to find out what patients are
looking for when they access the Internet. The five most common
reasons for accessing this website were: 1) to get information about
the disease, 2) to learn more about treatment information, 3) to find
out more information about symptoms, 4) to get advice about the
symptoms, and 5) to receive treatment advice.

Prospective randomized trials have revealed that patient edu-
cation activities had a variety of beneficial outcomes (Langer, et al.,
2003). Arthritis patient education efforts have improved patient
knowledge about their condition, enhanced their self-efficacy and
self-help skills, reduced their helplessness and pain associated with
arthritis, and lowered both their temporary and permanent 
disability.

Damush, et al. (2003) studied the effectiveness of a self-
management program for low-income patients with acute low back
pain from urban neighborhood health centers that demonstrated
beneficial results. The program consisted of three group patient
education sessions and a telephone follow-up that addressed such
issues as understanding back pain, increasing physical activity, 
and coping with fears and frustration about acute low back pain.
Compared to patients who received the usual care, patients who
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participated in the self-management program had lower disability
levels, enhanced mental functioning, self-efficacy to manage their
condition, more time involved in physical activity, and lower levels
of fear about re-injury.

A randomized, controlled trial compared a patient education
intervention consisting of a multidisciplinary information session
2 to 6 weeks before hip surgery with patients in a control group
who did not participate in this session before surgery. The results
showed that patients in the education intervention were less
anxious and had less pain before surgery and were able to stand
sooner after surgery than those in the control group (Giraudet-Le
Quintrec, et al., 2003).

Patients may vary in their expectations and concerns concern-
ing an upcoming surgery, so patient education efforts should take
these factors into consideration. Using information obtained from
a focus group of patients considering total knee replacement,
Chang, et al. (2004) discovered some gender and racial differences
in attitudes toward the surgical procedure. Whites had more con-
cerns about anesthesia than other racial/ethnic groups. In addition,
issues about recovery were more important for women than men.

Some research has shown that patient education programs
have been inadequate in providing the necessary resources to help
patients cope with their disease. A study of 194 persons with knee
osteoarthritis discovered that individuals did not receive extensive
information about their condition. Drawing upon patient inter-
views, patient diaries, and group teaching sessions, Victor, et al.
(2004) found that 25% of the study participants had obtained
support and advice about the disease itself, pain management, and
the impact of the disease on their quality of life. Based on the results
of a focus group of 112 persons with knee osteoarthritis, Tallon, 
et al. (2000) also found that patient education was not considered
very effective.
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6
Cardiovascular Disease

The spectrum of cardiovascular disease causes a huge medical,
social and economic burden on society. Many of the risk factors for
cardiovascular disease, also known as Syndrome X, are modifiable
and are similar to the risk factors for type 2 diabetes (Gaillard, 
et al., 1997). Potentially modifiable risk factors for cardiovascular
disease include smoking, hypertension, sedentary lifestyle, over-
weight and obesity, type 2 diabetes, high dietary fat intake, hyper-
cholesterolemia, high-salt intake, dyslipidemia, significant alcohol
consumption, and stress.

Below is a discussion of some of these risk factors.

Genetic Factors

The traditional cardiovascular risk factors explain about 50%
of the variability in the risk for developing cardiovascular disease
(Allen, 2000). Researchers have been analyzing the genetic compo-
nent of cardiovascular disease to evaluate the additional unex-
plained variability and have determined that it is due to
interactions between genetic and environmental factors (Corella
and Ordovas, 2004; Allen, 2000; Amouyel, 1998).

Existing data show that plasma lipoproteins are major 
cardiovascular disease risk factors, and it is thought that gene-
environment interactions influence plasma lipid concentrations



and thus can enhance the potential risks for cardiovascular disease
(Corella and Ordovas, 2004).

A family history of cardiovascular disease appears to be due
to genetic and/or acquired factors (Acton, et al., 2004; Amouyel,
1998). Shared lifestyles, behaviors, and other common elements
found among members of the same family may increase their 
predisposition to cardiovascular disease at a young age. Amouyel
(1998) noted that this process may simulate a genetic risk factor.
However, various twin studies have documented a genetic basis
for cardiovascular risk.

Researchers have found that the Taq1B polymorphism of the
CETP gene is a significant correlate of future cardiovascular disease
events among patients with familial hypercholesterolemia who are
treated with statins. Mohrschladt, et al. (2005) evaluated the influ-
ence of Taq1B polymorphism in the CETP gene on cardiovascular
disease incidence. They used a sample of 300 familial hypercho-
lesterolemia patients, of which 116 had cardiovascular disease at
the study’s baseline. Thirty-one percent of the Taq1B genotypes
was B1B1, 49% B1B2, and 20% B2B2. At baseline, the only variation
among the three genotypes was that the B1 allele was related to
lower HDL-cholesterol levels. The results showed that the relative
risk for cardiovascular disease events was higher for B2B2 carriers
than for B1 allele carriers despite similar improvement of the
lipoprotein status for both B2B2 and B1 allele carriers.

Several loci, e.g., APOA1, APOA4, APOE, and LIPC may lead
to potential applications for cardiovascular disease risk prevention
(Corella and Ordovas, 2004). They suggest that researchers need to
go beyond simple approaches, such as relying on single nucleotide
polymorphism, to emphasize models of multiple genes, dietary
factors, and risks.

Age

Age is a known risk factor for hypertension and cardiovascu-
lar disease (Onal, et al., 2004). For example, Magro Lopez, et al.
(2003) found that cardiovascular risk factors, including lack of
physical activity, obesity, high blood pressure, glycemia, total cho-
lesterol, triglycerides, and LDL-cholesterol increased with age. In
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another investigation of 629 patients, between 45 and 64 years,
Devroey, et al. (2004) discovered that age above 50 years was asso-
ciated with a low level of HDL-cholesterol, a major cardiovascular
risk factor.

Based on a sample of 150 men, under the age of 55 years, 
with stable coronary artery disease (CAD), Skibinska, et al. (2004)
discovered that the mean age of CAD patients was higher in patients
with increased homocysteine levels, a known cardiac risk factor.

Fu and Fung (2004) in their study of 2,196 residents in selected
metropolitan cities in China corroborated the fact that as people got
older their cardiovascular health worsened. Azizi, et al. (2004)
found that it is possible to identify predictors of cardiovascular risk
factors in adolescents. They analyzed a sample of 290 adolescents
in Tehran, Iran, and found that various dietary and life style factors
predict cardiovascular risk factors. For example, they discovered
an inverse relationship between calcium intake and systolic 
and diastolic blood pressure and serum triglycerides in female 
adolescents.

Gender

Some studies have documented that cardiovascular risk
factors are more prevalent in males than in females. Devroey, et al.
(2004) reported two cardiovascular risk factors: low HDL-choles-
terol and high triglycerides were more prevalent in males than in
females. Fu and Fung (2004) showed that, in general, females had
better cardiovascular health than men.

Risk factors for cardiovascular diseases also vary among
women. Postmenopausal status is linked to a twofold increase of
risk for cardiovascular events. The loss of estradiol production at
menopause increases the risk of coronary heart disease (Contreras
and Parra, 2000). The risk for cardiovascular events also occurs in
part because postmenopausal status is associated with adverse
changes in plasma lipoproteins and endothelial function 
(McPherson, 2000). Because of these differences in risk factors
between premenopausal and postmenopausal women, the use of
hormone replacement therapy (HRT) in postmenopausal women is
controversial. HRT has a beneficial impact on plasma lipids, flow-
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mediated vasodilation and fibrinolysis that could reduce the inci-
dence cardiovascular events in many postmenopausal women.
However, HRT also has procoagulant effects and increases the risk
of venous thromboembolism.

For a majority of healthy women, these prothrombotic effects
of oral estrogens may not be a major issue (McPherson, 2000). Epi-
demiologic studies indicate that among healthy women, long-term
postmenopausal hormone therapy may reduce the risk for coro-
nary artery disease (Hu and Grodstein, 2002). Adding progestin to
the regimen does not weaken the benefit, and where estradiol is
the prescribed form of estrogen, estrogen at lower doses may have
the same benefit.

In their study of cardiovascular risk factors in middle-aged
women, Shakir, et al. (2004) discovered that postmenopausal
women who had ever used hormonal therapy had lower levels of
serum total cholesterol, LDL-cholesterol, triglycerides and higher
HDL-cholesterol than postmenopausal women who had not had
hormone therapy. They also had lower rates of: systolic and dias-
tolic blood pressures; lower rate of type 2 diabetes; of deep venous
thrombosis and of coronary artery disease. The results showed 
that after controlling for other predictor variables, low-risk factors
for cardiovascular disease and high educational attainment were
related to use of hormonal therapy.

In contrast, analysis of the Nurses’ Health Study has shown
that among postmenopausal women with previous coronary
disease, the risk for recurrent major coronary events appears to
increase among short-term users of hormones (Grodstein, et al.,
2001). With longer-term hormone use, the risk decreases.

In addition, the Heart and Estrogen/progestin Replacement
Study (HERS) did not show a positive impact of oral HRT on car-
diovascular events in older women with advanced coronary artery
disease (Hulley, et al., 1998; McPherson, 2000). The acute pro-
thrombotic impact of oral estrogen may outweigh the benefits of
the long-term, anti-atherosclerotic impact of HRT in older women
with advanced coronary artery disease. Therefore, HRT may not be
advised for menopausal women with advanced cardiovascular
disease.

Research is also underway to document possible gender dif-
ferences in markers of inflammation, which increase the risk of 
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cardiovascular disease. Godefroi, et al. (2005) found gender differ-
ences in the prevalence of one type of marker of inflammation, C-
reactive protein (CRP). Their study showed that women had higher
concentrations of CRP than men.

Other studies have focused on psychosocial factors that may
promote coronary heart disease in women. Some of these may be:
low socioeconomic status; the double loads of work and family;
chronic emotional difficulties and lack of social support (Brezinka
and Kittel, 1996).

Race/Ethnic Disparities

Like diabetes, there is a pattern of racial and ethnic disparities
in the risk factors and morbidity related to cardiovascular disease.
The results of the Third National Health and Nutrition Examina-
tion Survey revealed that among persons aged 25 to 99 years, non-
Hispanic whites were more likely to have zero cardiovascular risk
factors than Mexican-Americans and non-Hispanic blacks (Sharma,
et al., 2004). Okosun, et al. (2001) reported that black men and
women had a 1.58 and 1.39 elevated risk of hypertension compared
to whites. Another investigation documented ethnic and racial dis-
parities in stroke mortality, one of the outcomes of cardiovascular
disease (McGruder, et al., 2004). Drawing on the results of the
1999–2001 National Health Interview Survey, they discovered 
that Hispanics and blacks stroke survivors were more likely than
whites to report having diabetes and inadequate physical activity
levels. Blacks were also more likely than whites to report having
hypertension.

Morewitz (2005a), using the population-based 1998 National
Health Interview Study, evaluated possible racial disparities in the
hypertension history of pregnant women, and found that African-
American women were more likely to have hypertension during
pregnancy than white women, after controlling for income and
other possible predictors.

There seems to be a pattern of racial and ethnic differences in
accessing health care among patients with cardiovascular disease.
Morewitz, (2005b) found that African-Americans who reported
that hypertension impairs their daily activities were more likely
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than whites with similar levels of impairment to have had 2 to 3
emergency room visits in the prior 12 months, regardless of income.
This study also found income differences; African-Americans and
whites with self-reported hypertension impairment and incomes
less than $20,000 were two to three times more likely to have used
the emergency room in the previous 12 months than those with
incomes of $20,000 or more.

In their study of black, Latino, and white patients seeking
emergency care for chest pain symptoms, Haywood, et al. (1993)
discovered that low-socioeconomic status patients were more
likely to be black or Latino than middle-socioeconomic status
patients.

It is unclear what accounts for the racial and ethnic disparities
in the prevalence and risk factors for cardiovascular disease. Dif-
ferences in socioeconomic status (e.g., education, occupation, and
income), lifestyles, social environment, and access to preventive
and clinical health services may influence ethnic and racial dispar-
ities (Kuller, 2004).

Socioeconomic Disparities and Cardiovascular 
Disease Risk Factors

In developed countries, cardiovascular disease risk factors and
associated morbidity are shaped by socioeconomic disparities and
problems in accessing preventive and clinical health services, with
cardiovascular risk factors being more prevalent in disadvantaged
minority groups (Sonmez, et al., 2004; Mcintyre and Mutrie, 2004;
Kuller, 2004).

Haywood, et al. (1993) found that more low-socioeconomic
status patients reported their health as fair or poor, had complained
of frequent chest pain, suffered from other cardiovascular diseases,
and were current smokers than middle socioeconomic status
patients. In addition, few low-socioeconomic status patients knew
their cholesterol levels, used estrogen, had a previous EKG or
cardiac surgery, or had a stress test, and were less likely to have
typical angina than middle-socioeconomic patients.

Sonmez, et al. (2004) showed that higher-income men had a
worse cardiovascular disease risk factor profile than low-income
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men. Higher income in men was related to more cardiovascular
risk factors: low HDL-cholesterol, high LDL-cholesterol, and
central obesity. In contrast, among women, lower income and
lower educational attainment were associated with central obesity.

Lee, et al. (2005) analyzed the link between low socioeconomic
status and increased cardiovascular risk among women. Based on
pooled data from 2,157 women with cardiovascular disease in 9
long-term cohort studies in the U.S., they showed that educational
attainment was an age-dependent predictor of cardiovascular
disease fatality. Non-high school graduates at age 60 years were
more than two times likely to die from cardiovascular disease than
high school graduates of the same age. However, by the age of 70,
there was no longer any difference in the death rate.

Rutledge, et al. (2003) analyzed the link between socioeco-
nomic status and risk factors for coronary artery disease in women.
They used a sample of 743 women with chest pain who were
referred for coronary angiography and then followed up for about
two years. The researchers found that low socioeconomic status
was related to various coronary artery disease risk factors such as
higher body mass index and waist-to-hip ratios, cigarette smoking,
sedentary behavior, and high risk of hypertension. Low income
was linked to a higher probability of mortality from all causes after
controlling for psychosocial and behavioral factors.

Sharma, et al. (2004) demonstrated that among non-Hispanic
blacks, Mexican-Americans, and non-Hispanic whites the preva-
lence of having zero cardiovascular risk factors increased with 
educational level. Among all three ethnic and racial groups, the
prevalence of zero risk factors increased from 6% to 14% among
those with less than 12 years of education to 22–29% among those
with 12 years or greater.

Morewitz (2002a) analyzed possible income disparities among
individuals of Hispanic origin who suffer both stroke and heart
attack using the population-based 1998 National Health Interview
Survey. He found that the association between having a stroke and
a heart attack was higher among persons of Hispanic origin who
had incomes less than $20,000 than among persons of Hispanic
origin with incomes at or above $20,000. These differences
remained significant after controlling for possible predictor 
variables.

CARDIOVASCULAR DISEASE 145



Based on a cohort of 3,410 patients with coronary artery
disease, Horne, et al. (2004) discovered that patients from lower-
socioeconomic neighborhoods had an increased risk of death or
myocardial infarction. In addition, insurance type predicted risk of
death or myocardial infarction. Self-pay, free care, and Medicaid,
but not Medicare, predicted an increased risk of death or myocar-
dial infarction, compared to private insurance.

Social Environment

The acculturation hypothesis describes the role of the social
environment and changes in lifestyle in mediating ethnic and racial 
disparities in cardiovascular disease risk factors. The acculturation
hypothesis suggests that immigrants who had low risk factors 
prior to immigrating to the United States will adopt high-risk
lifestyles after they immigrate to the United States. Based on the
results of the National Health Interview Survey, Singh and 
Siahpush (2002) showed that ethnic immigrant groups’ risks of
smoking, obesity, hypertension, and chronic disease increased with
length of residence in the United States, although their risks
remained significantly lower than for United States-born persons.
Moreover other conditions in the social environment, such as
employment opportunities, discrimination, prejudice, and access 
to preventive and clinical health services may alter the risk 
factors.

Hahn, et al. (1998) evaluated state and regional variations in
cardiovascular risk factors based on the Behavioral Risk Factor Sur-
veillance System, which is a survey of the 50 states and the District
of Columbia. The study findings revealed that risk factors for car-
diovascular disease were mostly lower in the western states and
higher in the eastern states. The lack of physical activity and hyper-
tension are major predictors of cardiovascular disease-related mor-
tality rates. The results also showed that white women and white
men were more similar in state risk factors than other race-sex 
combinations.

The residents of five southeastern states, (Alabama, Arkansas,
Louisiana, Mississippi, and Tennessee) the so-called “Stroke Belt,”
bear an especially high stroke burden (Howard, et al., 2004). These
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five states have established the Delta States Stroke Consortium to
help reduce the burden of this disease.

Psychosocial Stress, Social Isolation, and Social 
Support as Risk Factors

Psychosocial factors significantly influence the development of
atherosclerotic heart disease, essential hypertension, and sudden
cardiac death (Rozanski, et al., 2005; Horsten, et al., 2000; Frank and
Smith, 1990). Psychosocial factors associated with these conditions
include chronic stress, job strain, low socioeconomic status, nega-
tive emotions (e.g., depression, anxiety, and hostility), personality
and character traits, social ties, lack of social support, and social
isolation (Albus, et al., 2005; Strike and Steptoe, 2004; Rozanski, 
et al., 1999).

Stress, depression, anxiety, social isolation, inadequate social
support, social conflict, and other psychosocial difficulties can have
indirect effects in causing cardiovascular disease by fostering
adverse health behaviors, such as smoking, poor nutrition, and
inadequate use of health services (Albus, et al., 2005; Rozanski, 
et al., 1999). In addition, psychosocial factors can have a direct
impact in producing cardiovascular disease by influencing neu-
roendocrine and platelet activation.

Both pre-existing vulnerability to cardiovascular disease, e.g.,
hypertension, obesity, and sedentary lifestyle, and major stressors
can produce cardiac arrhythmias and/or plaque rupture, resulting
in death (Ramachandruni, et al., 2004). However, more research is
needed to clarify the link between psychosocial stress and the eti-
ology of cardiovascular disease.

A number of pathophysiological mechanisms may explain the
psychosocial effects on cardiovascular disease. The hypothalamic-
pituitary-adrenal axis, hypertension and cardiovascular reactivity,
inflammatory markers, platelets, coagulation factors, fibrinogen,
lipids, and glucose metabolism may be involved in this process
(Strike and Steptoe, 2004). Frank and Smith (1990) emphasize the
interaction of the central nervous system’s frontal cortex and hypo-
thalamus with cardiovascular control functions in determining the
effects of stress on the heart.
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Research on animals has found a link between psychosocial
stress and the worsening of coronary artery atherosclerosis, tem-
porary endothelial dysfunction, and necrosis. These health effects
may be triggered by an overworking of the sympathetic nervous
system (Rozanski, et al., 1999).

Research on monkeys reveals that in premenopausal females,
psychosocial stress produces ovarian dysfunction, hypercorti-
solemia and too much adrenergic activation (Rozanski, et al., 1999).
These effects accelerate the process of atherosclerosis. Other studies
indicate that acute psychosocial stress leads to myocardial
ischemia, fosters arrhythmogenesis, triggers platelet dysfunction,
and increases blood viscosity. In patients with existing coronary
artery disease, acute stress produces coronary vasoconstriction. In
addition sympathetic nervous system hyperresponsivity (reflected
by exaggerated heart rate and blood pressure responses to psy-
chological stimuli) may be related to the early development of
carotid atherosclerosis (Rozanski, et al., 1999).

A variety of studies have assessed the link between psychoso-
cial factors and adverse coronary events. For example, some
research shows that low levels of social support have been found
to be a predictor of mortality in coronary artery disease patients
(Brummett, et al., 2005).

Other investigations focus on the role of depression in the
development of coronary heart disease. According to epidemio-
logic reports, increased depressive symptoms in female and male
patients are linked to an increased risk of myocardial infarction and
a greater mortality rate after an acute cardiac event (Follath, 2003).
However, in another study, researchers discovered that neither
depression nor anxiety were associated with mortality 4 months
after myocardial infarction (Lane, et al., 2000).

Patients who suffer depression after myocardial infarction
may develop more complications, such as cardiac arrthythmias,
compared to those who do not develop depression following a
myocardial infarction. Follath (2003) demonstrated a link between
depression in patients with coronary heart disease and subsequent
negative outcomes, including diminished cardiac functional status,
increased physical impairment, decreased quality of life, and
increased dissatisfaction with treatment. Depressed cardiac
patients are also less likely to adhere to their drug therapy.
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The pathophysiological processes to explain the association
between depression and subsequent adverse cardiac outcomes are
not well-understood (Follath, 2003). Depression may lead to greater
sympatho-adrenergic stimulation and increased platelet aggrega-
tion. Some anti-depressant medications may be responsible for
cardiac symptoms and increase cardiac risks in coronary heart
disease patients (Follath, 2003). For example, tricyclic antidepres-
sant therapy has been linked to a higher risk of myocardial infarc-
tion, after controlling for other cardiovascular risk factors.

In some reports, both high psychological job demands and low
decision latitude or high job strain has been linked to an increased
risk of coronary events. Hammar, et al. (1998) evaluated psychoso-
cial work aspects and the incidence of myocardial infarction using
a case-control design. Their report, based on a sample of employed
women and men in five Swedish counties, showed that men and
women in jobs which had low decision latitude had an increased
incidence of myocardial infarction.

Kuper and Marmot (2003) used the prospective cohort study,
Whitehall II, which was based on a sample of 6,895 male and 3,413
female civil servants, aged 35 to 55 years. The study demonstrated
that the highest risk for coronary heart disease occurred among
workers with both low decision latitude and high job demands (job
strain). The effect of job strain on the incidence of coronary heart
disease was the strongest among younger employees.

In their occupational study, Hammar, et al. (1998) found that
low social support at work and high psychological demands at
work (high job strain) predicted an increased incidence of myocar-
dial infarction primarily in men, ages 30 to 54 years. However,
Kuper and Marmot (2003), in their study, found no association
between social support in the workplace and increased risk of coro-
nary heart disease.

Other reports found no association between job strain and an
increased incidence of coronary events (De Bacquer, et al., 2005;
Eaker, et al., 2004; Pelfrene, et al., 2003). One report, using the
Belgian Job Stress Project cohort, concluded that job demands and
decision latitude were not associated with an increased incidence
of coronary events in a 3-year follow-up (De Bacquer, et al., 2005).
The investigation revealed that low social support was a strong
predictor of coronary events.
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Analysis of data from the Framingham Offspring Study
assessed the association between job strain and an increased risk
of coronary heart disease or death in men and women (Eaker, 
et al., 2004). Using a sample of 1,711 men and 1,328 women, aged
18 to 77 years, the authors concluded that female and male workers
under high job strain (high job demands-low control) did not have
a significant risk for coronary heart disease or death. However men
with higher education, income, and occupational prestige had a
decreased risk for coronary heart disease or death.

Investigators in a large cohort study of female and male
workers in Belgium analyzed the association between perceived
job stress and coronary risk and also found no link between the
psychosocial work environment and increased coronary risk
among healthy worker (Pelfrene, et al., 2003).

Smoking

Incidence- and prevalence-based data show that smoking is a
major cause of cardiovascular disease and related medical and
social costs (Lightwood, 2003). One study of 1,398 adolescents and
young adults showed that smoking, along with three other lifestyle
habits, obesity, physical inactivity, and use of butter were related
to a 5.5 times higher risk of three cardiovascular risk factors: high
LDL-cholesterol, low HDL-cholesterol, and high diastolic blood
pressure (Raitakari, et al., 1994).

In some research, smoking has been shown to be associated
with homocysteine, which is considered a major cause of blood
vessel damage and which has been linked to the incidence and pro-
gression of coronary artery disease (Skibinska, et al., 2004). Using
the results of the ATTICA Study, a sample of 1,128 men and 1,154
women residing in Athens, Greece, area, one report discovered that
the numbers of cigarettes smoked was related to plasma total
homocysteine levels (Panagiotakos, et al., 2005).

Using a sample of 150 male patients, under the age of 55 years,
with coronary artery disease (CAD), Skibinska, et al. (2004) evalu-
ated conditions associated with homocysteine. Their results indi-
cated that the proportion of CAD patients who smoked cigarettes
was higher in those with high levels of homocysteine.
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Another investigation, based on a sample of 292 men and 251
women, from the PILS II population study, did not report a link
between smoking and homocysteine levels (Simon, et al., 1999). A
study of an elderly population also did not reveal an association
between smoking and homocysteine levels (Dankner, et al., 2004).

Smoking has also been linked to plasma fibrinogen, a protein
involved in blood coagulation and a risk factor for cardiovascular
disease (Sinha, et al., 2005). Increased levels of fibrinogen are
thought to be a stronger risk factor for stroke than cholesterol
because blood with higher levels of fibrinogen moves more 
slowly thus encouraging plaque formation (http://www.
physicianschoicenews.com). Sinha, et al. (2005), based on a 
population-based study of 11,059 women and men, aged 45–74, 
discovered that average fibrinogen concentrations were higher in
current smokers as compared to ex-smokers. They found that fibri-
nogen concentrations in men showed a reduction based on the
number of years since the persons stopped smoking. In women,
there was no association between fibrinogen concentrations and
duration of quitting smoking.

High Normal Blood Pressure and Hypertension

Hypertension is one of the most important risk factors for car-
diovascular disease, especially among whites (Li and Chen, 2005;
Okosun, et al., 2001). Obesity has been found to cause or exacer-
bate hypertension (Redon, 2001; Okosun, et al., 2001). Redon (2001)
states that the relationship between obesity and hypertension has
been demonstrated in most racial, ethnic, and socioeconomic
groups. However, he notes that the association between body mass
index and blood pressure varies depending on age, gender, obesity
type, and race. The hemodynamic profile of obese hypertensive
patients differs from lean hypertensive patients. Moreover, obese
hypertensive patients are more likely than lean hypertensive
patients to develop left ventricular hypertrophy and kidney
damage. In regard to treatment outcomes, obesity is one of the
major causes of hypertension treatment failure. Several investiga-
tions have shown that obese patients need more antihypertensive
drugs than lean hypertensives (Redon, 2001).
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Inflammation and Prothrombotic Factors

Inflammatory and prothrombotic processes are known risk
factors for both cardiovascular disease and diabetes (Grant, 2005;
Erdmann, 2005; Balagopal, et al., 2005). Alterations in inflamma-
tory mediators and coagulation/ thrombolytic factors increase the
risk of cardiovascular disease, particularly among individuals with
type 2 diabetes (Erdmann, 2005).

Li and Chen (2005) show that hypertension, by way of
angiotensin and endothelin-1 and other vasoactive peptides, foster
and speed up the atherosclerotic process by way of inflammatory
mechanisms. They suggest that inflammation may be a bridge that
links hypertension with atherosclerosis.

Inflammatory pathways also have been found to influence
coronary plaque instability and subsequent rupture, leading to the
onset of acute coronary syndrome. Elevated C-reactive protein
(CRP), an inflammatory marker, is an independent risk factor for
future cardiovascular events (Ostadal, et al., 2005).

Researchers have discovered that other inflammatory factors
are associated with cardiovascular disease. They have found that
the inflammatory factor, plasma fibrinogen, is a risk factor for car-
diovascular disease (Sinha, et al., 2005). In addition, inflammatory
factors, such as CRP, interleukin-6 (IL-6), and TNF-alpha, and 
fibrinogens, have been associated with obesity and sedentary
lifestyles (Balagopal, et al., 2005; Grant, 2005).

Sedentary Lifestyle

Sedentary lifestyles foster obesity and low levels of aerobic
fitness and are associated with increased cardiovascular disease
risk factors (Borodulin, et al., 2005). Using data from the Finrisk
2002 Study in Finland, Borodulin, et al. (2005) found that aerobic
fitness was associated with improved systolic and diastolic blood
pressure, total cholesterol, triglycerides, and total cholesterol ratio.
The results also indicated that aerobic fitness is related to enhanced
cardiovascular risk factors, regardless of abdominal obesity levels
in this Finnish sample.

Several investigations have revealed that sedentary life style
habits are positively related to homocysteine levels, a major cause
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of blood vessel damage and a cardiovascular risk factor associated
with the incidence and progression of coronary artery disease. In a
study of 1,398 adolescents and young adults, Raitakari, et al. (1994)
reported that physical inactivity was one of the lifestyle choices
related to a 5.5 times higher risk of high LDL-cholesterol, low HDL-
cholesterol, and high diastolic blood pressure.

Dankner, et al. (2004), using a sample of 423 men and women
with a mean age of 69 years, showed that sedentary lifestyle was
positively related to homocysteine levels. However, Simon, et al.
(1999), in their study of 292 men and 251 women, did not find a
link between physical activity and homocysteine levels.

Research is underway to evaluate the impact of different forms
of physical activity on different social groups who have varying
exposure to cardiovascular risk factors. Using the results of the
Work, Lipids and Fibrinogen (WOLF) study, Fransson, et al. (2003)
examined the association of leisure time, occupational, household,
and total activity on four cardiovascular risk factors. Drawing on
a sample of 10,413 employed individuals from two regions in
Sweden, the researchers discovered that leisure time physical activ-
ity and total physical activity were related to decreased cardiovas-
cular risk factors, especially HDL-cholesterol in both women and
men. Overweight individuals involved in physical activity lowered
their cardiovascular risk factors more than it did for lean persons.
However, physical activity did not result in the same decrease in
plasma fibrinogen among smokers as it did among non-smokers.

Another report, using the EPIC-Norfolk cohort in the United
Kingdom, showed that television viewing and low participation in
vigorous physical activity were independently related to obesity
and other markers of cardiovascular disease (Jakes, et al., 2003).

Overweight and Obesity

As mentioned previously, overweight and obesity (including
central obesity or adiposity), are major risk factors for cardiovas-
cular disease and hypertension (Thomas, et al., 2004; Okosun, et al.,
2001). Using data from the Third U.S. National Health and Nutri-
tion Examination Survey, Okosun, et al. (2001) found that having a
larger than expected waist girths was related to increased risks of
hypertension in black men and black women.
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Does central obesity contribute more to cardiovascular risks
than general obesity? Thomas, et al. (2004) evaluated the relation-
ships between general and central obesity and cardiovascular 
risk factors in 2,893 Hong Kong Chinese. Their results showed 
that general obesity predicted increased cardiovascular risks, but
central obesity was a stronger predictor of adverse HDL-
cholesterol, triglyceride, and insulin resistance levels.

Overweight and obesity factors predict cardiovascular risk
among adolescents. Azizi, et al. (2004) assessed determinants of
cardiovascular risk in Tehranian adolescents and showed that body
mass index was positively related to both systolic and diastolic
blood pressure in female and male adolescents. In addition, there
were positive associations between body mass index and serum
cholesterol in female and male adolescents. The researchers con-
cluded that body mass index predict certain cardiovascular risk
factors in adolescents.

Type 2 Diabetes

Individuals with type 2 diabetes have an increased risk of car-
diovascular disease, coronary heart disease, and vascular disease
(Lu, et al., 2004). The metabolic syndrome, which consists of a con-
stellation of risk factors: genetic predisposition, central obesity,
high triglyceride, low HDL-cholesterol, high blood glucose, high
blood pressure, and insulin resistance, elevates the risk of cardio-
vascular disease. Investigators emphasize the need to manage the
metabolic syndrome in order to prevent cardiovascular disease
(Park, et al., 2004; Scuteri, et al., 2004). In addition to the metabolic
syndrome, non-traditional risk factors, such as inflammation and
atherosclerotic factors, increase diabetics’ risks of developing car-
diovascular disease.

Renal Endothelial Dysfunction

Impaired endothelial function is a risk factor for the develop-
ment of hypertension. It is possible that reduced endothelial nitric
oxide (NO) synthase activity, a lack or deficiency of L-arginine,
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increased endogenous NO synthase inhibitor, inactivation of NO
by superoxide anions, and increased vasoconstrictors may lead to
impaired endothelial function in persons with hypertension.
However, the exact pathway is not known. In addition, it is not pos-
sible to ascertain whether endothelial dysfunction is a cause or con-
sequence of hypertension (Higashi and Chayama, 2002).

Nutrition

Researchers have discovered that nutrition plays an important
part of reducing hypertension and cardiovascular risk factors
(Krousel-Wood, et al., 2004; Azizi, et al., 2004). Dietary factors influ-
ence coronary heart disease and stroke, since dietary factors can
modulate blood lipids and their tendency for oxidation (Mera,
1994). A diet consisting of fruits, vegetables, and low-fat dairy
products and low levels of sodium are recommended to prevent
hypertension and related cardiovascular morbidity and mortality
(Krousel-Wood, et al., 2004; Ketola, et al., 2000). Increased calcium
intake is associated with decreased systolic and diastolic pressure
and serum triglycerides in female adolescents (Azizi, et al., 2004).
Dietary factors, especially fish oils, can influence the tendency for
thrombosis (Mera, 1994).

Investigators have evaluated high dietary fat intake as a risk
factor for stroke, which is a major manifestation of cardiovascular
disease (Boden-Albala and Sacco, 2000). Although there is a debate
over whether dietary fat determines excess body fat, it appears that
the different types of fat are more important than the total amount
of fat in the development of chronic disease (Khor, 2004). Ecologi-
cal studies evaluating risks between populations have documented
a relationship between saturated fat and total cholesterol and coro-
nary heart disease mortality. However, within-populations studies
have shown inconsistent results (Khor, 2004). High daily dietary fat
intake is also related to obesity and may be an independent risk
factor for stroke, or it may influence other stroke risk factors,
including hypertension, diabetes, and hyperlipidemia.

There is growing concern because fat intake has increased sig-
nificantly worldwide. For example, in East and Southeast Asia and
China the fat intake rates have doubled and tripled, respectively,
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in the previous three decades (Khor, 2004). In developing countries,
vegetable oils are a major dietary source, but animal fat intake 
has increased, from 8% of total calories in the 1960s to 13% in the
1990s.

A study based on a sample of 1,398 adolescents and young
adults, aged 15–24 years, found that the use of butter over mar-
garine was related to higher levels of low LDL-C in males and
females (Raitakari, et al., 1994). The researchers showed that in
male adolescents and young adults, the use of butter, along with
obesity, smoking, and inactivity, was related to a 5.5 times higher
risk of high LDL-cholesterol, low HDL-cholesterol, and high dias-
tolic pressure, compared to those with a more positive lifestyle.

Glew, et al. (2004) studied the diet of men in Fulani, a rural
area in northern Nigeria, and showed that the men abnormally
high levels of homocysteine, a risk factor for cardiovascular
disease. Based on a sample of 55 men, aged 20–70 years, they dis-
covered that these men had low intakes of folate and vitamin B12
which may help to explain in part the abnormally high homocys-
teine levels in these men.

Diets high in flavonoids may reduce cardiovascular disease
risk (Mennen, et al., 2004). Manios, et al. (2005) analyzed dietary
intake and biochemical risk factors for cardiovascular disease
among elderly women in two rural regions of Crete. The investi-
gation used a sample of 37 elderly women from Avdou, an area
with high consumption of wild greens, and 35 elderly women from
Anogia, a region with low wild greens consumption. Wild greens
have high amounts of vitamin C and E and flavonoids. The results
indicated that the subjects from Avdou had higher total antioxidant
capacity compared to those from Anogia.

Low levels of dietary vitamin E have been linked to hyper-
tension. Using data from the 1946 British Birth Cohort study of
2,980 of persons, Mishra, et al. (2003) found that relatively low con-
sumption of dietary vitamin E in childhood and adulthood pre-
dicted hypertension and high waist circumference in midlife.

The link between fish consumption and stroke risk has been
inconsistent. Based on a sample of 4,775 adults, aged 65 years and
older, Mozaffarian, et al. (2005) discovered that consumption of
tuna or broiled or baked fish is related to a lower risk of ischemic
stroke. In contrast, consumption of fried fish or fish sandwiches is
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linked to a higher risk of ischemic stroke. The authors conclude that
the type of fish consumption may have an effect on the risk 
of ischemic stroke in the elderly, but the etiology needs further
investigation.

Metabolic Disorders

A variety of metabolic disorders have been identified as risk
factors for cardiovascular disease. In a person with damaged arter-
ies, an excess of cholesterol, along with other fats, can build up at
a lesion and create heart blockages. Cholesterol is a major risk
factor for cardiovascular disease and associated morbidity and
mortality (De Luca and Boccini, 2003; Ketola, et al., 2000). High
levels of triglycerides, a type of fat in the blood stream, have been
associated with excessive consumption of carbohydrates and
alcohol. Triglycerides are risk factors for cardiovascular disease in
that they are responsible for stroke and heart attacks. Triglycerides
also affect blood clotting. Increased plasma total homocysteine is a
known cardiovascular risk factor, and it is associated with several
other established cardiovascular risk factors (Panagiotakos, et al.,
2005; Dankner, et al., 2004). Total homocysteine blood levels are
thought to be based on an interaction of genetic and lifestyle influ-
ences. Folates, vitamin B12, and pyridoxine intake are considered
to be the main determinants of total homocysteine blood levels
(Simon, et al., 1999).

Alcohol Consumption

Moderate alcohol consumption may protect against cardio-
vascular disease for it seems to have a beneficial effect on
HDL/total cholesterol ratio, fibrinogogen, and homocysteine.
(Burger, et al., 2004; de Gaetano, et al., 2003). Moderate consump-
tion of alcohol is thought to produce anti-atherogenic changes in
plasma lipoproteins, especially by increasing high-density lipopro-
tein (HDL) cholesterol. Another theory is that moderate alcohol use
facilitates anti-thrombotic down control of blood platelet function
and, coagulation and fibrinolysis balance.
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Burger, et al. (2004) discovered the most favorable cardiovas-
cular risk factor profile among women who drank a moderate
amount of alcholol (10–20 grams) per day. In addition, the benefi-
cial impact of moderate alcohol consumption appeared to be most
evident among older men.

The association between alcohol use and incidence of ischemic
stroke has been evaluated. Using a sample from 10 populations in
northern and southern areas of China, Zhang, et al. (2004) discov-
ered that the risk of ischemic stroke incidence was positively
related to heavy alcohol intake among Chinese men. However, the
investigators found that mild alcohol consumption was also linked
to an increased risk of ischemic stroke.

However, high levels of alcohol consumption may increase the
risk of cardiovascular disease, diabetes, liver disease, and acciden-
tal injuries (Waki, et al., 2005; Kurihara, et al., 2004). Kurihara, 
et al. (2004) assessed the association between heavy alcohol con-
sumption and atherosclerotic cardiovascular risk in middle-aged
male workers with normal blood pressure. Based on cross-sectional
data, they discovered that heavy alcohol use (intake of more than
60 g of ethanol per day) was positively related to arterial stiffening,
after controlling for traditional atherosclerotic cardiovascular risk
factors.

Using 15 years of follow-up results from the Coronary Artery
Risk Development in Young Adults Study, Pletcher, et al. (2005)
evaluated the association between heavy alcohol consumption and
coronary calcification, which is a marker for atherosclerosis. Their
findings indicated that the prevalence of coronary calcification
among 3,037 young adults, aged 33–45 years, increased with
heavier alcohol intake. In addition, coronary calcification was more
prevalent among binge drinkers. These results remained after con-
trolling for confounding variables. The dose-response association
was most clearly apparent for African-American men. Only heavier
alcohol intake levels were related to coronary calcification in other
race and sex sub-groups.

Alcohol use has been found to be positively associated with
another cardiovascular risk factor, homocysteine levels. Based 
on a sample of Greek adults in the Athens area, Panagiotakos, 
et al. (2005) discovered that alcohol consumption was one of 
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the lifestyle choices most strongly related to higher homocysteine
levels.

Environmental Tobacco Smoke, Air Pollutants, 
and Cardiovascular Disease

There is emerging evidence that exposure to environmental
tobacco smoke may be associated with increased cardiovascular
risks (Zhang, et al., 2005). Using data from a population-based
cohort study Zhang, et al. (2005) analyzed the link between hus-
bands’ smoking and prevalence of stroke among wives living in
same household. They discovered that the prevalence of stroke
among the wives increased with the intensity and duration of the
husbands’ smoking.

Kaur, et al. (2004) conducted a meta-analysis of 9 cohort
studies to assess the association between environmental tobacco
smoke exposure and the risk of cardiovascular disease mortality in
women. They found that exposure to environmental tobacco smoke
was related to a 15% increase in the risk of cardiovascular-disease
related mortality among non-smoking women compared to non-
smoking women who did not have environmental tobacco expo-
sure. The investigators recommend warning women to reduce or
avoid environmental tobacco smoke exposure as discussed in the
American Heart Association guidelines for the prevention of car-
diovascular disease.

Exposure to air pollution has also been identified as a possi-
ble cardiovascular disease risk factor and is also associated with
total mortality (Lee, et al., 2003; Touloumi, et al., 2005). Epidemio-
logical research has documented increases in the incidence of 
cardiovascular morbidity and myocardial infarction related to
short-term and daily fine-particulate matter air pollution (Sullivan,
et al., 2005). The elderly may be especially vulnerable to ischemic
cardiovascular diseases related to cardiovascular diseases. In Seoul,
Korea, Lee, et al. (2003) assessed the impact of ambient air pollu-
tion on hospital admissions for ischemic heart diseases and showed
that hospital admissions for ischemic heart diseases were related
to daily changes in ambient air pollution. During the summer
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months, for example, sulfur dioxide was associated with increased
numbers of hospital admissions for ischemic heart diseases. The
authors conclude that the elderly seem to be at risk from ambient
air pollution.

Another report, however, did not find an association between
fine-particulate matter air pollution and the onset of myocardial
infarction. Using a case-crossover investigation of 5,793 patients
with acute myocardial infarction, Sullivan, et al. (2005) showed no
significant link between fine-particulate matter air pollution and
the onset of myocardial infarction.

Disability, Quality of Life, and Cardiovascular Disease

A variety of demographic, socioeconomic, psychosocial, and
disease-related factors influence disability and quality of life levels
among persons with cardiovascular disease.

Age factors may affect disability and quality of life in individ-
uals with cardiovascular disease. Froom, et al. (1999) found that
older age was associated with a lower rate of work resumption fol-
lowing myocardial infarction. Other research has found that older
patients experience more job strain and have lower return to work
rates after myocardial infarction and coronary artery bypass
surgery than younger patients (Karoff, et al., 2000). In an investi-
gation of patients with peripheral arterial disease and claudication,
age was also found to be one of the strongest predictors of lower
extremity disability (Oka, et al., 2004).

Women with heart disease have poorer prognosis and higher
levels of disability when compared with men with heart disease
(Davidson, et al., 2003). In their review of research, Brezinka and
Kittel (1996) found that women appear to have more difficulty 
in adjusting psychologically and socially after a myocardial infarc-
tion than men. However, gender differences in psychosocial 
adjustment following coronary artery bypass graft surgery are not
conclusive.

Other research has shown that the rates of returning to work
following myocardial infarction or coronary artery bypass graft
(CABG) surgery are lower in women than in men (Brezinka and
Kittel, 1996). There is a scarcity of data on women’s sexual func-
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tioning after myocardial infarction or CABG surgery. In terms of
cardiac rehabilitation outcomes, women have lower rates of par-
ticipation, higher drop-out rates, and poorer compliance than for
men. However, those women who complete cardiac rehabilitation
have the same or better functioning as men who complete the
program (Brezinka and Kittel, 1996).

Richardson (2003) assessed differences in physical functioning
in older persons with angina. Using a sample of 624 older persons
with angina pectoris, he discovered that older women who had 
suffered angina symptoms suffered more disability in lower
extremity functioning than older men with angina symptoms. 
Disability was defined as requiring assistance in functional mobil-
ity or activities of daily living. The author concludes that angina
symptoms may force older women to limit their more strenuous
activities.

Kimble, et al. (2003) assessed a sample of 128 patients with
coronary artery disease and chronic stable angina, and found that
women reported greater physical impairment associated with
anginal pain despite similarities in pain characteristics with those
of men. The authors recommend that more research is warranted
to analyze gender differences in functional disability related to
anginal pain.

Racial and ethnic and socioeconomic disparities are increas-
ingly recognized as predictors of disability in individuals 
with cardiovascular disease. Le, et al. (2002) examined possible
African-American and white differences in hypertension and ankle
pain, stiffness and aching in insulin-taking diabetics. The authors
reported that hypertension was positively associated with ankle
pain, stiffness, and aching among insulin-taking African-
Americans, but not among insulin-taking whites. These findings
remained significant after controlling for possible confounding
variables.

Using data from the population-based 1998 National Health
Interview Survey, Morewitz (2003b) evaluated possible African-
American and white disparities in physical activity among persons
with hypertension. According to the findings, African-Americans
with hypertension were less likely to participate in vigorous activ-
ity than whites with hypertension. After controlling for income,
both African-Americans and whites with hypertension who had

CARDIOVASCULAR DISEASE 161



incomes less than $20,000 were more likely to engage in vigorous
physical activity than African-Americans and whites with incomes
at or above $20,000.

Another investigation evaluated household income as a pre-
dictor of hypertension. This report found that after adjusting for
possible confounding variables, men with a history of hyperten-
sion and incomes of less than $20,000 were about twice as likely
those with hypertension history and incomes at or above $20,000
to report that hypertension impaired their daily activities. Simi-
larly, women with a hypertension history and incomes of less 
than $20,000 were almost twice as likely as those with incomes at
or above $20,000 to report hypertension impairment (Morewitz,
2004b).

Researchers have analyzed the impact of other aspects of
socioeconomic status on disability. In one study, investigators eval-
uated the effects of education and other factors on physical func-
tion in 97 patients with peripheral arterial disease and claudication
(Oka, et al., 2004). Their results indicated that education was a
major predictor of lower extremity functioning.

Heart disease patients who do not have the money to buy their
medications are at risk for exacerbating their problems. Morewitz
(2004c) explored the possible association between coronary heart
disease impairment and patients’ ability to afford and access pre-
scription drugs. He revealed that older coronary disease patients
were more likely than younger coronary disease patients to report
that at some time in the previous 12 months they were unable to
purchase prescription drugs. The results persisted after adjusting
for income and other possible confounding variables. These find-
ings indicate that age is a possible predictor of inadequate access
to medication, thus resulting in an exacerbation of their condition.

Overweight and obesity increase disease burden, disability,
and impairment in quality of life among persons with chronic dis-
eases. For example, one survey, based on the Third National Health
and Nutrition Examination Survey, discovered the prevalence of
having 2 or more co-morbid conditions was positively associated
with increased weight in all racial and ethnic groups (Must, et al.,
1999). Using a survey of 5,887 men and 7,018 women, aged to 59
years, Lean, et al. (1999) discovered that obese women and men
were two times as likely to have problems in performing a range
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of regular daily activities when compared to women and men with
normal weight.

The impact of overweight and obesity on disability may be
especially evident among elderly persons. Based on a sample of
4,232 men, age 60–79 years, from 24 towns in the United Kingdom,
Goya, et al. (2004) found that 25% of locomotor disability among
the elderly men was related to overweight and obesity.

Smoking, excessive alcohol consumption, inadequate nutri-
tion, and sedentary lifestyles are associated with low cardio-
respiratory fitness, and an increased risk for cardiovascular
disease-related disability and mortality. Using a sample of 25,714
adult men, Wei, et al. (1999) discovered that low cardiorespiratory
fitness was an important determinant of cardiovascular disease risk
and mortality.

Epidemiological studies indicate that patients who develop
depression after myocardial infarction have more physical disabil-
ity and impaired quality of life (Follath, 2003). In a 4-month follow-
up study of 288 hospitalized myocardial infarction patients, Lane,
et al. (2000) reported that both depression and anxiety were related
to decreased quality of life.

Cardiovascular Disease, Stress, Coping Strategies 
and Social Support

Stress, social support, personality factors, and coping strate-
gies may influence the extent to which individuals with cardio-
vascular disease become disabled. Dr. Mark L. Goldstein provides
a case study of a patient whose whole outlook on life changed after
his heart attack.

Case Study

Martin is a 65-year-old, single, Native-American Indian, who
had owned a currency exchange for thirty years. He always had
numerous friends and was considered “fun” by those who knew
him. Martin was very active and enjoyed bowling, billiards, poker,
movies and travel. His family, with whom he was not close, all
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lived in Canada. Approximately two years ago, Martin suffered a
relatively minor heart attack. He was hospitalized briefly and coun-
seled by a cardiologist to stop smoking cigarettes, change his high
fat diet and begin exercising. Martin was 15 to 20 pounds over-
weight and had never exercised. He ignored the physician’s sug-
gestions and suffered a second, more significant heart attack less
than one year later. Following the second heart attack, Martin had
open-heart surgery. During his recovery in the hospital, he became
withdrawn and severely depressed and was prescribed a number
of antidepressants over the course of the next year. Despite med-
ication, his depression remained. Martin adamantly refused to see
a counselor. Although he was cleared to return to work, he chose
not to and instead spent his days sleeping and watching television.
Martin withdrew from friends and activities.

Within nine months, he suffered a third heart attack. Follow-
ing hospitalization, he was referred to a skilled care facility for
follow-up care. Martin was cantankerous to staff and vacillated
between anger and depression. He expressed a desire to die.
Martin’s family arrived from Canada and offered to care for him,
but he rejected their overtures. He died within four months.

Marital status and lack of social support have been implicated
as possible predictors of disability among individuals with 
cardiovascular disease. Using the 1998 National Health Interview
Survey, Morewitz (2004d) discovered that after adjusting for age,
race, ethnicity, and income, widowed (12.8%), divorced (13.3%) 
or separated (14%) persons were more likely to report that 
hypertension impaired their daily activities than married persons
(8.5%). These findings suggest that being married and living 
with someone may offer some protection against hypertension
(Morewitz, 2004d).

In a population-based study of well-being among elderly
Canadians after they had suffered a stroke, Clarke, et al. (2002)
found that stroke survivors were more likely to have impairment
in physical and cognitive functioning, co-morbidities, and worse
mental health compared to seniors who had not suffered a stroke.
Social support and educational resources, however, moderated the
impact of disability.

Since female heart disease patients have a poorer prognosis
and worse impairment compared to their male counterparts,
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Davidson, et al. (2003) conclude from their literature review that
women need more social support than do men.

Cardiovascular Disease Prevention, Treatment, 
and Rehabilitation Outcomes

Researchers have evaluated the effective of lifestyle interven-
tions in reducing the risk factors for cardiovascular disease, stroke
(Ketola, et al., 2000; Boden-Albala and Sacco, 2000). One of the basic
questions is to what extent can a healthy-heart diet, exercise,
weight loss, smoking cessation, and moderation in alcohol intake
reduce cardiovascular disease and stroke risk factors and associ-
ated morbidity and mortality?

Aldana, et al. (2004) sought to replicate the original findings
of the Ornish Program, an intensive lifestyle modification program
for patients with cardiovascular disease. They used 50 patients,
divided into six different cohorts from 8 independent medical
centers located throughout the U.S. Baseline, 3-month, and 12-
month follow-up data were obtained from them. Outcome data
consisted of blood lipids, body fat, blood pressure, anginal pain,
quality of life, and psychosocial conditions, such as stress, depres-
sion, and social support. The investigators’ findings revealed that
program participants experienced significant improvements in 
virtually all physiological and psychosocial outcomes. The authors
conclude that patients with cardiovascular disease who participate
in an intensive lifestyle modification program can significantly
improve their physiological and psychosocial risk factors for car-
diovascular disease.

Higashi and Chayama (2002) analyzed the effects of interven-
tions on endothelial dysfunction. They found various approaches,
such as the use of angiotensin-converting enzyme inhibitors 
and lifestyle interventions, e.g., exercise, weight loss, and sodium
reduction, to be beneficial in essential hypertension patients with
endothelial dysfunction of the forearm and renal circulation.

Lifestyle modification programs have also targeted health 
care providers. Lobo, et al. (2004) evaluated the effectiveness of a
comprehensive intervention program for general practice staff on
health-related quality of life of patients with cardiovascular disease
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and other chronic diseases. Outreach visitors provided a compre-
hensive intervention lasting 21 months for the staff of 62 general
practices. The results indicated that while the health-related quality
of life measures declined for all patients, the decline was greater in
control patients. In cardiovascular disease patients, the differences
between the intervention group and the control group were sig-
nificant for physical functioning, vitality, and social functioning.

In a number of studies, investigators have assessed the impact
of conventional treatment and cardiac rehabilitation. Conventional
treatment for patients following acute myocardial infarction
usually consists of general education on coronary heart disease and
risk factor management by the patients’ physicians (Boulay and
Prud’homme, 2004). Cardiac rehabilitation after an acute myocar-
dial infarction involves three components: 1) education, 2) exercise,
and 3) encouraging resumption of work (Froom, et al., 1999).

Izawa, et al. (2004) evaluated the impact of an 8-week cardiac
rehabilitation program on patients’ physiologic measures, such as
peak oxygen uptake, handgrip strength, and health-related quality
of life using 82 cardiac rehabilitation patients and 42 control
patients. Cardiac rehabilitation patients participated in supervised
aerobic exercise and moderate resistance training from 1 month 
to 3 months after onset of an acute myocardial infarction. The
researchers discovered that the cardiac rehabilitation patients had
significantly greater improvements in physiologic measures than
control patients. The cardiac rehabilitation patients also had greater
improvements in 4 of the 8 health status measures (physical func-
tioning, role-physical functioning, general health, and vitality) than
control patients.

Boulay and Prud’homme (2004) compared the effectiveness of
conventional treatment with short- and long-term cardiac rehabil-
itation. In this study, 54 control patients participated in a conven-
tional treatment consisting of general education on coronary heart
disease and risk factor management by their physician. Seventy-
four experimental patients participated in a 2-phase, short-term
cardiac rehabilitation program, and 37 of these patients partici-
pated for at least one year in a supervised third-phase, long-term
cardiac rehabilitation program. The results showed a similar fre-
quency of emergency room visits for chest pain or suspicion 
of cardiac-associated conditions at 1-year follow-up. However, 
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the patients in the third-phase, long-term cardiac rehabilitation
program had fewer hospital readmissions. Patients in the long-
term cardiac program also had fewer emergency room visits and
hospital readmissions between 3 and 12 months. The investigators
found that control patients had a higher rate of recurrent myocar-
dial infarction and fatal myocardial infarction compared to short-
and long-term cardiac rehabilitation patients.

Froom, et al. (1999) evaluated resumption of full employment
24 months after acute myocardial infarction. Based on a sample of
216 acute myocardial infarction patients at an occupational medi-
cine clinic, the authors discovered that 168 of these patients had
attempted to return to work. Of these patients, 18 were unable to
return to work. Of the remaining 150 patients, 54 obtained part-
time employment and 96 were working full-time after 2 years. The
findings revealed that for each month’s delay in referral to the occu-
pational medicine clinic there was a 30% reduction in the patient’s
chance for full-time employment. Delayed referral to the occupa-
tional clinic was related to work disability following an acute
myocardial infarction. The researchers also noted that 6 (4%) of the
150 patients who returned to work had a recurrent acute myocar-
dial infarction, two of them occurred in the workplace. The authors
conclude that late referrals to occupational clinics should receive
more intensive and long-term rehabilitation than patients referred
early to the occupational clinics.

A variety of other factors may influence the rate at which
cardiac patients return to work after myocardial infarction or coro-
nary artery bypass graft. Keck (2000) emphasize the need to opti-
mize the transition from inpatient cardiac rehabilitation phase 
to outpatient phase. This can be achieved by planning and 
implementing patient-focused approaches that involve the family
physician, family members, workplaces, and local and community
organizations, including health clubs, and therapeutic agencies.

Froom, et al. (1999) found that a number of risk factors were
associated with failure to return to full-time work: diabetes, older
age, Q wave acute myocardial infarction, angina before acute
myocardial infarction, heavy work activities, and a late referral to
the occupational medicine clinic.

Another study by Karoff, et al. (2000) reported that older
patients after myocardial infarction and/or bypass operation were
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more likely to have job strain and lower rates of work resumption
than younger patients. The investigators suggest that intensive
after-care programs following cardiac rehabilitation can be helpful
for older patients.

Kushnir and Luria (2002) note that the attitudes and behaviors
of workplace supervisors play an important role in cardiac
patients’ resumption of work. This is one of a very few studies to
investigate this process. The researchers surveyed 58 supervisors
of employees who had resumed work after myocardial infarction
or CABG. The supervisors felt that they play an important role in
helping cardiac patients return to work, and they stressed the need
to consult with occupational physicians on an on-going basis to
ensure successful occupational rehabilitation. Many supervisors
reported that myocardial infarction and CABG patients pose prob-
lems in the workplace because their initial work performance is
impaired and they need special support on the job.

Another important determinant of return to work and other
outcomes is the cardiac patient’s psychosocial status. Cardiac
patients frequently develop anxiety and depression, which impact
their resumption of work, quality of life, and social and family
functioning. In their study, Lane, et al. (2000) discovered that 4
months after hospitalization for an acute myocardial infarction,
patients suffered both depression and anxiety that they associated
with a lower quality of life. Cardiac patients who suffer anxiety 
and depression may have lower rates of return to work than those
not suffering from these conditions despite their participation in
cardiac rehabilitation.

Gender differences in prognosis and disability among heart
disease patients may require changes in cardiac rehabilitation pro-
grams. Davidson, et al. (2003) suggest that cardiac rehabilitation
programs be customized to meet the needs of women in heart
disease who tend to have a poorer prognosis and higher levels of
disability than men.

A growing policy issue in cardiac rehabilitation is improving
access. One concern is that a large number of patients are not ben-
efiting from cardiac rehabilitation due to the high costs of hospital-
based programs. Home-based exercise training may be a better
cost-effective alternative to hospital-based programs. In a random-
ized controlled trial, Arthur, et al. (2002) measured the exercise
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capacity, quality of life and social support of 120 CABG patients in
a monitored home-based exercise program and 122 CABG patients
in a hospital-based exercise program. They found that CABG
patients in both groups experienced significant improvements in
their exercise capacity as measured by peak oxygen consumption
after 6 months of exercise. Patients in the monitored home-based
program had greater social support and health-related quality of
life by six months compared to those in the hospital-based cardiac
rehabilitation program. The investigators suggest that home-based
programs are comparable or better than hospital-based programs
for low-risk CABG patients.

Another way of reducing the costs of cardiac rehabilitation is
to reduce the duration of cardiac rehabilitation programs. To what
extent can the duration of these programs be reduced without jeop-
ardizing the effectiveness of these programs? Can the content of
these programs be modified to produce similar results in less time?

Hevey, et al. (2003) compared exercise capacity and quality of
life outcomes among myocardial infarction and CABG patients
attending a 4-week multidisciplinary cardiac rehabilitation pro-
gram with those participating in a standard 10-week program. 
The results of the study revealed no differences between the two
groups. Six months after cardiac rehabilitation, patients in both
groups experienced improvements in exercise time, metabolic
measures, heart rate, energy, pain, emotional and social well-being,
and general health. The researchers conclude from these prelimi-
nary findings that a shortened cardiac rehabilitation program may
be effective and such programs may promote greater access to
cardiac rehabilitation.

There has been concern about the high costs of CABG. Coro-
nary catheter revascularization costs less than CABG because of
lower direct costs (medical) and indirect costs (work loss). Pfund,
et al. (2001) note that patients spend more time out of work fol-
lowing coronary procedures than necessary, and that this work loss
increases the indirect costs to the extent that it exceeds the medical
costs.

Another issue under investigation is the effectiveness of CABG
compared to stent-assisted percutaneous coronary intervention
(PCI) for patients with angina pectoris and multi-vessel coronary
disease. The Stent or Surgery trial compared 206 women and 782
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men with multi-vessel disease who were randomly assigned to
either CABG or stent-assisted PCI (Zhang, et al., 2004). The study
findings revealed that at three- and 6-month follow-ups, men, but
not women, had greater improvement with CABG in physical lim-
itations, angina frequency, and quality of life, compared with PCI.
The authors conclude that CABG may be better than PCI in men,
but in women, both procedures seem comparable.

Researchers have assessed the efficacy of enhanced external
counterpulsation in treating angina and improving quality of life.
Michaels, et al. (2004) demonstrated that at a 2-year follow-up, 73%
of patients with chronic angina pectoris experienced a reduction by
greater or equal to one angina class after undergoing enhanced
external counterpulsation. Fifty percent of the patients also indi-
cated that their quality of life had improved after having enhanced
external counterpulsation.

Linnemeier, et al. (2003) evaluated one-year clinical outcomes
among diabetic patients undergoing enhanced external counter-
pulsation for the relief of angina pectoris. They discovered that 69%
of the diabetic patients who had the procedure had a reduction of
angina by greater or equal to one angina class. Moreover, the dia-
betic patients after the treatment reported improvements in their
quality of life.

Implantable devices for atrial defibrillation are likely to have
an expanded future role. Tse and Lau (2004) have noted that
implantable devices for atrial defibrillation are changing quickly.
Currently employed technologies prevent and treat atrial defibril-
lation by combing pacing and cardioconversion treatments. Recent
reports have demonstrated that these technologies are safe and can
lower the incidence of atrial defibrillation as well as improve
quality of life. In the future, implantable devices for atrial defibril-
lation should be increasingly used. Their expanded use is expected
especially when they are employed with implantable cardiocon-
verter defibrillator and cardiac resynchronization treatment for
atrial defibrillation.

Studies have also been conducted to determine the effective-
ness of clinical pathways in optimizing patient care for patients
with cardiovascular disease. These pathways have the potential to
promote high quality and cost-effective care that is based on the
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best available evidence and practice guidelines (Kwan and 
Sandercock, 2004).

Some investigations have shown that the implementation of a
clinical or critical pathway has improved patient care outcomes 
for patients with a myocardial infarction. Pelliccia, et al. (2004)
assessed the impact of a clinical pathway on patient care outcomes
and processes for patients presenting to an emergency department
of a large European hospital with acute chest pain and possible ST-
elevation myocardial infarction. The sample consisted of 452 criti-
cal pathway patients, who were managed with pre-established
criteria for diagnosis, thrombolysis, percutaneous coronary inter-
vention, and admission to the coronary care unit in 2001 and 520
non-critical pathway patients, who were managed based on the
emergency department cardiologists’ decisions in 1997. The inves-
tigators discovered that critical pathway patients in 2001 were
more likely to be sent to primary angioplasty compared to non-
critical pathway patients, who were more likely to be given throm-
bolysis in 1997. Critical pathway patients also were more likely to
be treated with aspirin and intravenous beta blockers soon after
arriving at the emergency department compared to non-critical
pathway patients. There were no differences between the two
groups in their admission rates to the coronary care unit and
cardiac wards. However, hospitalized critical pathway patients had
a shorter length of stay and fewer major adverse coronary events
and lower all-cause in-hospital mortality compared to non-critical
pathway patients. It also took less time to initiate cardiac proce-
dures for the critical pathway patients than for the non-critical
pathway patients. The researchers conclude that a critical pathway
increased the use of evidence-based practices and enhanced patient
care outcomes for patients with acute chest pain and possible ST-
elevation myocardial infarction.

Wolff, et al. (2004) evaluated whether the use of checklists and
reminders in clinical pathways can enhance the quality of care for
116 patients with ST-elevation acute myocardial infarction and 123
patients with stroke. They found that after introducing the clinical
pathway with checklists and reminders, treatment compliance for
patients with ST-elevation acute myocardial infarction increased by
21.4% for patients being treated with aspirin in the emergency
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department, 42.7% for eligible patients being treated with beta-
blockers within 24 hours of admission, 48.1% for eligible patients
being prescribed beta-blockers on hospital discharge, and 41.2% for
eligible patients receiving lipid therapy. After implementing the
stroke clinical pathway with checklists and reminders, there was a
40.7% increase in treatment compliance for dysphagia screening
within 24 hours of hospital admission, 55.4% for ischemic stroke
patients beng treated with aspirin or Clopidogrel within 24 hours
of admission, and 52.4% for patients having regular neurological
observations during the first 48 hours after a stroke. The investi-
gators conclude that the use of checklists and reminders in clinical
pathways can significantly enhance patient care.

However, one study of Medicare patients with myocardial
infraction at 32 non-federal hospitals in Connecticut did not find
that critical pathways improve patient care outcomes (Holmboe, 
et al., 1999). The investigators compared 10 hospitals which had
developed critical pathways for the care of Medicare patients with
acute myocardial infarction with 22 non-pathway hospitals. They
discovered that the hospitals that initiated critical pathways did not
have increased use of evidence-based treatments, shorter lengths
of hospital stays or reduced mortality compared to non-pathway
hospitals.

Cardiovascular Disease Patient Education 
and Self-Management

Cardiovascular disease patient education and self-manage-
ment interventions seek to improve the quality of life of patients,
minimize symptoms, reduce the number of hospital admissions,
and shorten the length of a hospital stay (Frattini, et al., 1998).
These interventions determine the patients’ needs, behaviors, an
attitude, and then evaluate the impact of patient education and
self-management activities on patient care outcomes.

Cardiovascular disease patients must have the requisite spe-
cialized knowledge to successfully engage in self-care practices,
e.g., taking medications, monitoring their weight, exercising, and
recognizing the signs of myocardial infarction, heart failure, and
other health conditions. Various studies have documented low
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levels of knowledge among cardiovascular disease patients. Clini-
cians and patients need to work together to improve patient care
outcomes in different areas of cardiovascular disease management
include myocardial infarction and congestive heart failure. One
report notes that improving patient knowledge and understanding
of clinical practice guidelines can improve recovery from myocar-
dial infarctions and ensure better compliance with recommended
clinical guidelines (Dykes, et al., 2004). This report advocates the
use of automated patient pathways, such as the Patient Education
and Recovery Learning System to enhance patient adherence 
education and adherence to evidence-based, clinical practice 
guidelines.

Other reports have focused on the low levels of knowledge
among heart failure patients. Based on a nurse questionnaire
administered to 324 patients during their first visit to a new Heart
Failure Unit in Spain, researchers found deficits in several knowl-
edge areas. Only 30% of the patients understood the functioning of
the heart and only 29% understood the nature of heart failure.
Thirty-two percent of the patients in the study knew all of the
names of their medications and only 23% understood the action of
these drugs. On the positive side, 67% knew more than three signs
of worsening symptoms (Gonzalez, et al., 2004).

Artinian, et al. (2002) found that the heart failure patients in
their study had deficits in their knowledge about self-care prac-
tices. These patients did not know how to use their heart failure
medications, monitor their weight, and they did not understand
the definition of heart failure. The researchers found that older and
more highly educated patients had higher levels of knowledge in
these areas. Race and gender did not predict differences in knowl-
edge about heart failure and self-care.

Gonzalez, et al. (2004) studied self-reported behaviors among
heart failure patients and discovered both positive and negative
self-care practices. In their investigation, 91% reported that they
were taking all of their prescribed medications and 71% always
carried their prescriptions. Eighty-five percent of the patients with
ischemic heart disease knew how to use sublingual nitrogylcerine.
Ninety-three percent of the patients surveyed indicated that they
did not smoke and 83% reported that they rarely consumed
alcohol. However, only 14% of the heart failure patients monitored
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their weight more than once a week, only 33% always followed a
sodium restricted diet, and only 18% monitored their blood pres-
sure more than once a week. Only 6% reported that they did some
type of physical exercise, although 83% walked and engaged in
daily activities.

Which factors predict whether cardiovascular disease patients
will follow self-care practices? In Gonzalez, et al. (2004)’s study of
heart failure patients, age and gender differences and referral pat-
terns predicted self-care behaviors. The researchers discovered that
younger patients, men, and patients referred from the Cardiology
Outpatient Clinic participated in more physical activity than older
patients, women, and patients referred from other departments.
However, older patients were more likely to follow a sodium
restricted diet than younger patients, and women were less likely
to smoke and drink alcohol than men.

Psychosocial problems frequently occur after an acute myocar-
dial infarction and are associated with other forms of cardio-
vascular morbidity (Lacey, et al., 2004). Heart disease patients who
experience anxiety and depression may be less likely to learn the
necessary information to follow self-care practices or lack the
ability to follow these self-care procedures. Heart disease patients
who are unemployed or who have limited financial resources 
may be especially at risk for developing psychosocial morbidity
because they also have difficulty accessing health care providers.
Researchers are investigating how interventions can be designed to
help these patients better cope with the anxiety, depression, and
other psychosocial problems associated with cardiovascular
disease and financial distress.

Lacey, et al. (2004) measured the use of a home-based self-help
package to reduce feelings of anxiety and depression among
patients discharged from the hospital after an acute myocardial
infarction. Patients in the experimental group received a home-
based, self-help package plus usual after-care while those in the
control group were given the usual after-care only. The results
showed that patients in the experimental group improved signifi-
cantly in terms of their feelings of anxiety and depression com-
pared to the control group. In addition, patients who participated
in hospital-based rehabilitation classes and those aged over 80
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years showed improvements as a result of the intervention. These
results indicate that a home-based, self-help package, along with
hospital rehabilitation classes, are effective for improving the psy-
chosocial status of patients of all ages.

CARDIOVASCULAR DISEASE 175



177

7
Cancer

Cancer is a leading cause of death. Certain types of cancer share
some of the same lifestyle and socioeconomic status risk factors as
type 2 diabetes and cardiovascular disease. These findings suggest
that lifestyle modification, including appropriate diet and nutri-
tion, regular physical activity, weight control, and smoking cessa-
tion can help to prevent certain types of cancers.

Below is a summary of some of the risk factors for several
prevalent types of cancer.

Lung Cancer

In 2000, there were 1.1 million lung cancer deaths worldwide
(Whitrow, et al., 2003). Lung cancer incidence increased dramati-
cally in the 20th century and continues to increase in the 21st century
(Teixeira, et al., 2003; Bray, et al., 2004).

Smoking

Cigarette smoking is the leading cause of lung cancer, and the
disease risks are proportional to the intensity and duration of
smoking and individuals who quit smoking lower their risks of
lung cancer compared to those who continue to smoke (Burns,



2003). In addition to smoking, a number of demographic, geo-
graphic, environmental, nutritional, genetic, hormonal, and
lifestyle factors may be linked to an increased risk of lung cancer
(Teixeira, et al., 2003). However, Whitrow, et al. (2003) note that
there is limited evidence of causation other than for smoking.

Gender, age, racial/ethnic, and socioeconomic status differ-
ences in smoking habits have been reported (Teixeira, et al., 2003;
Bray, et al., 2004; Patel, et al., 2004). With regard to gender, lung
cancer is the leading cause of cancer-related deaths in U.S. women
and accounts for as many deaths as breast cancer and all gynecol-
ogical cancers combined (Patel, et al., 2004). In other developed
countries, especially in Europe, there is an increased incidence of
lung cancer in women (Teixeira, et al., 2003).

Despite all of the public health campaigns and interventions,
25% of women in the U.S. continue to smoke. Tobacco advertising
targets women, and teenage girls face social pressures to smoke
and engage in other risky behaviors (Patel, et al., 2004). Women
begin to smoke earlier than men and have more difficulty trying to
quit.

Moreover, women may be more susceptible to carcinogens
than men, with women having a 1.5 times higher risk of develop-
ing lung cancer than men with the same smoking habits (Teixeira,
et al., 2003). Research is showing that women have different risks
for developing lung cancer when compared to men. Women’s
increased susceptibility to the negative effects of tobacco may occur
because of their higher levels of DNA adducts, reduced DNA repair
ability, increased frequency of mutations in tumor suppressor
genes, and hormonal variations (Rivera and Stover, 2004).

There are a variety of gender differences in lung cancer pres-
entation. Compared to men, there is a larger percentage of adeno-
carcinoma among women, a larger proportion of young women,
and non-smoking women are more likely to be diagnosed with
lung cancer (Rivera and Stover, 2004).

There are also age differences in the histological type of lung
cancer, with young people having a higher prevalence of adeno-
carcinoma than older people (Teixeira, et al., 2003). Age differences
may reflect differences in the type of cigarettes smoked and other
factors (Marugame, et al., 2004).

With regard to racial/ethnic factors, smoking prevalence has
been found to be higher among African-Americans compared to
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whites (Stellman, et al., 2003). African-Americans also have a
higher risk for lung cancer compared to whites in the U.S.
(Schwartz and Swanson, 1997). Among younger persons, this
racial/ethnic disparity is greater.

African-American/white differences in lung cancer risks may
be due to African- American/white differences in smoking habits.
Stellman, et al. (2003), using a hospital-based case-control design,
found that African-Americans and whites who had similar
smoking habits had similar lung cancer risks, except for African-
Americans who were very heavy smokers. The investigators
suggest that modifying factors, such as cigarette type, diet, occu-
pation, and the variations in the ability to metabolize smoke car-
cinogens may influence African-American/white differences in
lung cancer risks.

Based on a survey of 5,588 cases of African-Americans and
whites with lung cancer and 3,692 controls, Schwartz and Swanson
(1997) analyzed the extent to which disparities in lung cancer risks
are due to differences in smoking behaviors. The findings indicated
that in the age range of 55 to 84 years, African-American/white
differences in lung cancer were accounted for almost completely
by differences in cigarette smoking behaviors. However, among
men in the 40–54 year age group, African-Americans were 2 to 4
times more likely than whites to develop lung cancer even after
controlling for smoking behaviors. The authors conclude that
younger African-Americans may be especially susceptible to lung
carcinogens or they may have unique exposures that remain
unknown.

Socioeconomic status differences in smoking have been docu-
mented (Gulliford, et al., 2003; Lund and Lund, 2005). In a survey
of persons with diabetes mellitus in a socioeconomically deprived
area of London, Gulliford, et al. (2003) found that smokers were
more likely than non-smokers to come from low-socioeconomic
status backgrounds. Lund and Lund (2005), using a study of 5,125
persons, showed that smokers were more likely to have lower
socioeconomic status than non-smokers. In lower socioeconomic
status groups, larger number of people smoked and they were
likely to smoke more dangerous cigarettes than those in the higher
socioeconomic status groups. Young people begin smoking earlier
and passive smoking is more accepted in the lower socioeconomic
status groups.
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Recently, there has been a relative increase of lung cancer of
the adenocarcinoma type compared to the squamous cell carci-
noma type, and this trend may be due to a shift from non-filter to
filter cigarettes. Based on a case-control study of 356 patients with
lung cancer and 162 control subjects, Marugame, et al. (2001)
reported a decrease in both squamous cell carcinoma and adeno-
carcinoma among lifelong smokers of filter cigarettes. There was
more of a reduction in cases of squamous cell carcinoma than for
adenocarcinoma. However, among men, under 54 years of age,
those who only smoked filter cigarettes had an increased risk of
adenocarcinoma, but a risk reduction in squamous cell carcinoma.
The researchers suggest that the change in histological type of lung
cancer from squamous cell carcinoma to adenocarcinoma, espe-
cially among young smokers, may be associated with changes in
the type of cigarettes smoked.

The tar yields of cigarettes also have been examined to deter-
mine if medium tar filter cigarettes are associated with a higher 
risk of lung cancer than low or very low tar cigarettes. Harris, 
et al. (2004) evaluated the relationship between the tar rating of the
cigarette brand smoked in 1982 and lung cancer mortality in the
following six years. The investigators discovered that regardless of
the tar level of their current brand of cigarettes, all current smokers
had a much higher risk of lung cancer than those who had stopped
smoking or had never smoked. However, lung cancer risk was
higher among female and male smokers of high-tar, non-filter
brands compared to smokers of medium-tar, filter brands. In addi-
tion, the results showed no differences in lung cancer risks among
male and female smokers of very low-tar or low-tar brands com-
pared to smokers of medium-tar brands. The authors conclude that
men and women who smoke high-tar, non-filter cigarette brands
have an even higher risk of lung cancer than those who smoke
medium-, low-, or very low- tar-filter brands.

Air Pollution

A number of studies have discovered a link between air pol-
lution, including both outdoor and indoor air pollution, and lung
cancer as well as ischemic heart disease and respiratory diseases in
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non-smokers (Whitrow, et al., 2003; Nafstad, et al., 2003; Boffetta
and Nyberg, 2003). Nafstad, et al. (2003) found higher rates of lung
cancer in urban areas, compared to rural areas, and the detection
of known carcinogens in the urban atmosphere has led to the
hypothesis that chronic air pollution increases lung cancer risk.

Investigators have discovered a causal relationship between
exposure to environmental-tobacco smoke or second-hand smoke
and lung cancer incidence. It is estimated that persons exposed to
environmental tobacco smoke have a relative lung cancer risk of
1.2 (Boffetta and Nyberg, 2003).

However, exposure to environmental tobacco smoke is uneven
in the population (Veglia, et al., 2003). Studies have evaluated
determinants of exposure to environmental tobacco smoke to aid
in the development of prevention programs. Veglia, et al. (2003)
surveyed exposure to environmental tobacco smoke using a
sample of 21,588 non-smokers in Italy. The researchers discovered
that the most common exposure to environmental tobacco smoke
comes from the workplace and individuals employed full-time
were more exposed to environmental tobacco smoke than those
employed part-time. The results also showed that white-collar
employees had the highest exposures to environmental tobacco
smoke.

Another known carcinogen, radon gas, can migrate from soils
and rocks and accumulate in homes, underground mines, and
other enclosed areas (Krewski, et al., 2005; Darby, et al., 2005; 
Boffetta and Nyberg, 2003). Research reveals that underground
miners who are exposed to high levels of radon gas decay prod-
ucts (222Rn) have an elevated risk of developing lung cancer
(Krewski, et al., 2005). Similar carcinogenic effects of exposure to
radon decay products are demonstrated in experiments involving
exposed laboratory animals (Field, et al., 2001).

Although high levels of radon produce an excess risk of lung
cancer among underground miners, it is less clear if exposure to
radon in homes results in a similar excess risk for lung cancer
(Krewski, et al., 2005). Different factors may affect the association
between residential-radon exposure and the risk of lung cancer.
Levels of radon vary within residences. Blot, et al. (1990), in their
study of indoor radon and lung cancer in Shenyang, People’s
Republic of China, found that radon levels were more likely to be
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higher on the first floor of multiple-story residences or in single-
story houses. In their study, radon levels were also higher in resi-
dences which had coal-burning stoves that produced increased
levels of indoor air pollution.

Several studies reveal a positive relationship between resi-
dential-radon exposure and increased lung cancer risk (Darby, 
et al., 2005; Krewski, et al., 2005; Lubin, et al., 1995). Lubin, et al.
(1995) developed risk estimates based on pooling original data
from 11 cohort studies of miners who were exposed to radon. The
authors estimated that 10% of all lung cancer deaths may be a result
of residential exposure to radon. In addition, 11% of lung cancer
deaths among smokers and 30% of lung cancer deaths among
persons who never smoked may be due to exposure to indoor
radon.

Based on a combined analysis of 7 North American case-
control studies, Krewski, et al. (2005) analyzed pooled data
obtained from long-term alpha-track detectors to evaluate levels of
residential radon. Using 3,662 cases and 4,966 controls, the inves-
tigation discovered that the risks for lung cancer increased with res-
idential radon concentration.

Darby, et al. (2005) evaluated the risk of exposure to residen-
tial radon using data from 13 case-control studies of residential
radon and lung cancer. The investigators discovered that for life-
time non-smokers, the absolute risks of lung cancer by age 75 years
would be approximately 0.4%, 0.5%, and 0.7% at usual radon con-
centrations of 0, 100, and 400Bq/m3 (becquerels or radon disinte-
grations per second per cubic meter), respectively. Cigarette
smokers had about 25 time greater absolute risks of lung cancer at
the usual radon concentrations.

In phase 1 of the Iowa Radon Lung Cancer Study, Field, et al.
(2001) evaluated residential radon exposure using 413 incident
lung cancer cases and 614 age-frequency matched controls. Their
results indicated that cumulative exposure to radon in residences
was positively related to increased lung cancer risk.

Other studies show that the precise effects of long-term radon
exposure in residential settings are still not well known. A person’s
smoking history and other confounding factors need to be con-
trolled to evaluate the link between radon exposure and lung
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cancer risk (Pearce and Boyle, 2005). Alavanja, et al. (1994) discov-
ered that the magnitude of the risk for lung cancer from residen-
tial radon exposure in the U.S. seems low. An investigation in the
People’s Republic of China by Blot, et al. (1990) did not found a
positive relationship between residential exposure to radon and
lung cancer risks.

Research has documented that women in several Asian popu-
lations are at increased risk for developing lung cancer from
cooking and heating (Boffetta and Nyberg, 2003). However, some
investigations have yielded only modest evidence for causality
(Whitrow, et al., 2003).

In one follow-up study of a cohort of 38,866 female and 6,824
male hairdressers, Czene, et al. (2003) showed that female hair-
dressers had an increased risk for lung cancer.

Arsenic

Studies have shown that consumption of water high in arsenic
contamination increases the risk of lung cancer as well as the risk
of bladder and skin cancer. Millions of people in Bangladesh, West
Bengal India, and many other places around the world, are drink-
ing ground water containing high concentrations of arsenic
(Hossain, et al., 2005; West Bengal, India, and Bangladesh Arsenic
Crisis Information Centre, 2003; Frisbie, et al., 2002). In Bangladesh,
people had used to drink surface water, which often was contam-
inated with bacteria causing a range of diseases such as diarrhea,
cholera, and typhoid (Frisbie, et al., 2002). Since independence in
1971, millions of tubewells were installed so that groundwater
would be used for drinking instead of surface water. The use of
groundwater reduced deaths from waterborne pathogens.
However, it has been discovered that large areas of of Bangladesh
now are exposed to arsenic and other toxic elements in the ground-
water. Frisbie, et al. (2002) discovered that chronic arsenic poison-
ing may be the most important health risk from drinking
Bangladesh’s tubewell water. In their study, arsenic concentrations
in the tubewell water samples were found to ranged from less than
0.007 to 0.64mg/L, and 48% of the water samples had arsenic 
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concentrations above 0.01mg/L, which is the drinking water
guideline established by World Health Organization. The survey
also found that the groundwater contained unsafe levels of man-
ganese, lead, nickel, and chromium, and four adjacent, populated
states in India may have groundwater with unsafe levels of arsenic
and other toxic elements.

Asbestos

Instances of asbestos contamination in public water supplies
have triggered studies to evaluate the environmental health effects
of asbestos contamination (Browne, et al., 2005; Andersen, 1993;
Howe, et al., 1989). For example, very high concentrations of
asbestos leachate in the drinking water in Woodstock, New York,
were found in 1985. However, environmental health studies in the
Woodstock, New York, area have not revealed a link between expo-
sure to asbestos in drinking water and increased cancer incidence
(Browne, et al., 2005). In fact, one study of the Woodstock, New
York, area found the incidence of lung cancer was lower than
expected for both women and men (Howe, et al., 1989).

Physical Activity

Several studies have shown that physical activity reduces lung
cancer risk. For example, a population-based case-control study of
2,128 patients with lung cancer and 3,106 population controls in
Canada found that recreational physical activity reduced the risk
of lung cancer (Mao, et al., 2003). Both men and women who par-
ticipated in physical activity had a reduced risk for lung cancer. A
greater reduction in risks occurred for women with squamous cell
carcinoma, while there was a greater reduction in risks among men
for small cell carcinoma. Furthermore, smokers and those with low
and moderate body mass indexes exhibited a greater risk reduction
for lung cancer. The researchers recommend that more research is
needed to substantiate the link between physical activity and his-
tologic sub-types of lung cancer and gender as well as the biologic
etiology (Varo Cenarruzabeitia, et al., 2003).
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Nutrition and Lung Cancer

Some investigations show that the consumption of certain
foods, such of fruit and vegetables, dietary supplements, and vita-
mins may protect against lung cancer (Miller, et al., 2004; Mannisto,
et al., 2004). For example, foods high in beta-cryptoxanthin, 
such as citrus fruit, may lower the risk of lung cancer. However,
other investigations using cohort and case-control study designs
have reported no protective effects. Intervention studies have
demonstrated that supplemental beta-carotene has either no 
beneficial effect or a harmful impact on risk of lung cancer 
(Mannisto, et al., 2004). However, until recently research has 
been limited by the lack of databases for specific types of
carotenoids.

Using data from 478,021 persons who participated in the Euro-
pean Prospective Investigation into Cancer and Nutrition, Miller,
et al. (2004) discovered that fruit consumption was associated with
a reduced risk of lung cancer. This relationship was significant after
controlling for age, smoking, height, weight, and gender. The asso-
ciation between fruit consumption and lower lung cancer risk 
was strongest among persons from the Northern Europe centers,
among current smokers, and was enhanced when 293 persons with
lung cancer diagnosed in the first two years of follow-up were 
not used in the analysis. The researchers reported no relationship
between consumption of vegetables or subtypes of vegetables and
risk of lung cancer. However, the impact of fruit consumption 
on lung cancer risk is probably small compared to the effect of
smoking cessation.

Breast Cancer

There are multiple risk factors for breast cancer and pre-
malignant breast cancer (Tyrer, et al., 2004). Some of these factors
are genetic and are associated with family history, while others are
personal, lifestyle or environmental/occupational factors (Tyrer, et
al., 2004). Various studies focus on the interactions between genetic
susceptibility and environmental exposure in the etiology of breast
cancer (Bernstein, et al., 2004; Millikan, et al., 2004).
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Genetic Factors and Family History of Breast Cancer

Genetic factors increase a woman’s risk of developing breast
cancer (Tyrer, et al., 2004; Colditz, et al., 2004). Mutations in the
BRCA1 or BRCA2 genes are possible precursors of breast cancer.
In southern Sweden, Loman, et al. (2001) evaluated the nature and
prevalence of two germline mutations in a population-based series
of early-onset breast cancer. Their results indicated that 48% of the
women in the study with early-onset breast cancer have had some
positive history of breast or ovarian cancer. BRCA1 or BRCA2
germline mutations were found in 9% of the women with early-
onset breast cancer. Mutation carriers were more prevalent among
young women with at least one or more first- or second-degree rel-
atives with breast or ovarian cancer, and among women with bilat-
eral breast cancer.

BRCA1 and BRCA2 mutations do not account for all of the
familial aggregation of breast cancer (Tyrer, et al., 2004). The
RPS6KB1 gene is enhanced and over expressed in about 10% of
breast cancers and has been related to a poor prognosis of the
disease (van der Hage, et al., 2004).

Han, et al. (2004) found that a human sulfotransferase
(SULT1A1), which activates the sulfation of different phenolic and
estrogenic compounds, predicted increased breast cancer risk in
Chinese women. Zheng, et al. (2004) suggest that CYP11A gene
polymorphism may increase susceptibility to breast cancer risk.

Other research focuses on the gene-environment interaction in
influencing the risk of breast cancer. For example, the manganese
superoxide dismutase (MnSOD) gene may increase breast cancer
risk if specific environmental exposures, such as smoking, radia-
tion to the chest, and occupational exposure to ionizing radiation,
are present (Millikan, et al., 2004).

Benign Breast Disease

Research has revealed that a history of benign breast disease
is related to an elevated risk of breast cancer (Wang, et al., 2004;
Altaf, et al., 2004; Colditz, et al., 2004). More research is needed to
clarify this relationship, especially the ways in which the type of
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benign breast disease and other risk factors may mediate this rela-
tionship. Using a sample of 11,307 women with no history of atyp-
ical hyperplasia or in situ breast cancer, Wang, et al. (2004)
discovered that women with benign breast cancer had an elevated
risk of breast cancer. As noted previously, this relationship was
especially pronounced among women in the 50 and older age
group. These findings were independent of other major epidemio-
logic breast cancer risk factors.

Reproductive and Hormonal Factors

A number of reproductive and hormonal factors have been
linked to increased risk of breast cancer. Studies have found that
risk factors for breast cancer include: early menarche; late age at
birth of first child; low parity; years of menstruation and
menopausal status (Walker, et al., 2004; Colditz, et al., 2004; Zheng,
et al., 2004). A women’s first pregnancy has been found to have an
adverse effect on breast cancer risk (Colditz, et al., 2004).

Early age at first full-term pregnancy and increasing parity 
are related to a lower breast cancer risk. However, the effect of 
pregnancy on BRCA1 and BRCA2 germline mutation carriers 
is unknown. Jernstrom, et al. (1999) conducted a matched case-
control study that evaluated the relationship between pregnancy
and the risk of early breast cancer in carriers of BRCA1 and BRCA2.
Cases consisted of carriers who had acquired breast cancer by age
40, and controls were carriers of the same age who had not devel-
oped breast cancer. The findings revealed that cancer cases were
more likely than controls to have had a full term pregnancy. The
cancer cases had a higher number of childbirths than controls.
Breast cancer risks increased with the number of births. Cases 
and controls were of similar ages at their first and last births. The
authors concluded that BRCA1 and BRCA2 mutation carriers who
have children have a greater chance of developing breast cancer by
age 40 than carriers who are nulliparous. They also noted that each
succeeding pregnancy is linked to an increased risk of breast cancer
and an early first pregnancy is not protective for them.

Jernstrom, et al. (2004) found, in general, that breast cancer risk
decreases with increasing duration of breast-feeding. In order to
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find out if the same is true for women who carry the BRCA1 and
BRCA2 mutations, the researchers analyzed breast-feeding and the
risk of breast cancer in 965 cases of women who had been diag-
nosed with breast cancer and 965 matched controls who had no
history of breast or ovarian cancer. Women carrying BRCA1 muta-
tions who breast-fed for more than 1 year had a lower probability
of developing breast cancer than those who had never breast-fed.
This association was not found among women carrying BRCA2
mutations. The authors conclude that women carrying the BRCA1
mutations who breast-fed for more than one year had a lower risk
for acquiring breast cancer.

Menopausal status has been related to breast cancer risk and
other risk factors for breast cancer. For example, body mass index
after menopause was associated with positive progesterone recep-
tor tumors but not with negative progesterone receptor tumors.
Differences in the incidence of estrogen-positive and estrogen-
negative tumors were associated with past use of post-menopausal
hormones (Colditz, et al., 2004).

Estrogen plays a major role in breast cancer risk (Boyapati, et
al., 2004). One report notes that women who undergo more than
five years of estrogen treatment have a 30% increase in breast
cancer (Martin-Du, 2003). One hypothesis is that various known
risk factors for breast cancer are influenced by endogenous sex hor-
mones. Boyapati, et al. (2004) studied 420 post-menopausal healthy
women, and discovered that body size was strongly associated
with endogenous sex hormones. Specifically, weight, waist cir-
cumference, and hip circumference were positively related to levels
of testosterone, estradiol, and estrone. These results indicate that
the risk of breast cancer related to body size may be partially influ-
enced by endogenous sex hormone levels.

There has been concern about the safety of hormonal contra-
ceptives ever since their introduction in the 1960s (Burkman, et al.,
2004; Narod, et al., 2002). Research has found an association
between use of oral contraceptives and elevated breast cancer risk
(Burkman, et al., 2004; Braaten, et al., 2004). Burkman, et al. (2004)
note that based on a recent meta-analyses, there may be a small
increase in the risks of breast and cervical cancer associated with
using hormonal contraceptives.

Researchers have investigated whether oral contraceptives 
use is related to increased breast cancer risk in women who carry
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one of the adverse BRCA1 and BRCA2 mutations. Narod, et al.
(2002) used a matched case-control study of women with adverse
BRCA1 and BRCA2 mutations, recruited from 52 centers in 11
countries, to evaluate oral contraceptives and breast cancer risk.
Their findings revealed that among BRCA1 but not among BRCA2
carrier, long term use of oral contraceptives was modestly related
to increased breast cancer risk. Those BRCA1 carriers who used
oral contraceptives for at least five years had a greater chance of
developing breast cancer compared with BRCA1 carriers who had
never used oral contraceptives. Those BRCA1 carriers who were 
on oral contraceptives before the age of 30 years, those who were 
diagnosed with breast cancer before the age of 40 and those who
initially went on oral contraceptives before 1975 had a greater
probability of acquiring breast cancer than BRCA1 carriers who
never had used oral contraceptives. The investigators found the
oral contraceptive use does not seem to be related to increased
breast cancer risk, but more data are needed to assess this 
association.

Leptin, a hormone which helps regulate body weight and
sexual maturation, may be related to breast cancer risk. Tessitore,
et al. (2004) analyzed the link between leptin and tumor, hormonal,
and cachexia markers among patients with breast and gynecolog-
ical cancer. The authors reported that among patients with breast
cancer, increased leptin levels were related to elevated levels of
progesterone and estradiol and increased tissue levels of estrogen
receptor and progesterone receptor. These findings suggest that
leptin levels are associated with hormonal status but not cachexia.
The authors propose that leptin triggers the production of sexual
hormones, which are risk factors for breast and gynecological
cancers. They conclude that leptin is an important prognostic
marker for these cancers.

Obesity, Insulin Resistance, and Breast Cancer Risk

Obesity and insulin resistance have been implicated as risk
factors for breast cancer (Mantzoros, et al., 2004; Boyapati, et al.,
2004; Kaaks and Lukanova, 2002). Breast cancer risks related to
obesity may be impacted by endogenous sex hormones. For
example, in a case control study of post-menopausal Chinese
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women, Boyapati, et al. (2004) discovered that measures of body
size, including weight, waist circumference, and hip circumference
were positively correlated with testerone, estradiol, and estrone.

Adiponectin, an adipocyte-secreted hormone, is inversely
related to insulin resistance. Studies suggest that adiponectin is
inversely correlated with endometrial cancer and may be inversely
associated with breast cancer as well. Mantzoros, et al. (2004)
believed that decreased adiponectin levels may influence the rela-
tionship between obesity/insulin resistance and breast cancer. In 
a case-control study consisting of 174 women with breast cancer
and 167 controls, they found that a lower level of adiponectin was
related to an increased risk of breast cancer among postmenopausal
women. However, no association was discovered among pre-
menopausal women.

Insulin-like Growth Factor (IGF)

The IGF family, consisting of ligands, receptors, binding pro-
teins and proteases is essential for the development and mainte-
nance of normal tissue homeostasis (Perks and Holly, 2003). Two
substances that are thought to influence tumor development are
insulin-like growth factor (IGF-I) and its primary binding protein
(IGFBP-3) (Renehan, et al., 2004). Some studies have shown that
high concentrations of circulating IGF-I and low concentrations of
IGFB-3 are related to an elevated risk of breast, colorectal, and
prostate cancers (DeLellis, et al., 2004; Allen, et al., 2005).

The link between circulating IGF-I and risk of breast cancer
may vary by menopausal status (Schernhammer, et al., 2005). Using
a case-control study of 117 cases and 350 matched controls Allen,
et al. (2005) discovered that high levels of circulating IGF-I and low
levels of IGFB-3 were related to an increased risk of breast cancer
in premenopausal women, while among postmenopausal women,
neither IGF-I nor IGFB-3 was related to breast cancer risk. Schern-
hammer, et al. (2005) also found that circulating IGF-I appeared 
to be modestly associated with breast cancer risk among pre-
menopaual women but not among postmenopausal women. In
contrast, free IGF did not predict breast cancer risk among either
premenopausal or postmenopausal women.
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Jernstrom, et al. (2004) analyzed the associations between IGF1
genotype, early-onset breast cancer, breast volume, circulating IGF-
I, and use of oral contraceptives. Using a prospective cohort of 258
healthy women, 40 years or younger, from high-risk breast cancer
families, they discovered that lack of the 19-repeat allele was
related to high levels of IGF-I in nulliparous users of oral contra-
ceptives. The absence of the 19-repeat allele was also associated
with larger breast volumes in parous women and users of oral 
contraceptives. In addition, breast cancer was more prevalent in
women without the 19-repeat allele. The investigators conclude
that the absence of the 19-repeat allele influences levels of IGF-I,
breast volume, and possibly the risk of breast cancer after exposure
to hormones in young women from high risk-families

Nutritional Factors

Given the association between obesity/insulin resistance and
elevated breast cancer risk, it is not surprising that researchers,
such as Mattison, et al. (2004) have implicated nutritional factors
as risk factors or protective factors for breast cancer. Based on a
sample of postmenopausal women, they reported that high-fat
intake was related to elevated breast cancer risk.

Some studies indicate that an increased dietary (n-3) fatty 
acid intake and/or increased (n-3)/(n-6) polyunsaturated fatty acid
(PUFA) ratio are related to lower risk of breast cancer. Goodstine,
et al., (2003) assessed these associations by combining two related
case-control studies in Connecticut. The results revealed that 
when the data were limited to one population-based study site, a
higher (n-3)/(n-6) PUFA ratio predicted a lower breast cancer 
risk.

There have been inconclusive findings regarding the impact 
of fruits, vegetables, and antioxidant micronutrients on the risk of
breast cancer (Gaudet, et al., 2004; Nkondjock and Ghadirian, 2004;
Zhang, et al., 1999). Using the cohort of 83,234 women, aged 33–60
years, from the Nurses’ Health Study, Zhang, et al. (1999) showed
that there were weak negative associations between intakes of beta-
carotene from food and nutritional supplements, lutein/zeaxan-
thin, and vitamin A from foods and breast cancer risks among
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premenopausal women. However, among premenopausal women
with a positive family history of breast cancer, there were strong
inverse relationships between intakes of alpha-carotene, beta-
carotene, lutein/zeaxanthin, total vitamin C from foods, and total
vitamin A and breast cancer risk. Premenopausal women with a
positive family history of breast cancer had a much lower breast
cancer risk if they consumed five or more servings of fruits and
vegetables per day compared to those who had less than two serv-
ings. They suggest that consumption of fruits and vegetables high
in specific carotenoids and vitamins may reduce the risk of breast
cancer in premenopausal women.

Based on a sample of 414 women with breast cancer and 429
controls, one report found that consumption of high amounts of
both total carotenoids and decosahexaenoic acid may lower lower
breast cancer risk (Nkondjock and Ghadirian, 2004).

Gaudet, et al. (2004) evaluated whether the association
between consumption of fruits and vegetables and breast cancer
risk is affected by menopausal status or with clinical aspects of
breast cancer. Using 1,463 cases and 1,500 controls, the authors
found that among postmenopausal but not premenopausal
women, there was a decreased risk of breast cancer risk with the
increased use of fruits and vegetables. This inverse association was
shown to be stronger for postmenopausal women with estrogen
receptor (ER) + tumors.

Alcohol Use

Epidemiologic reports have linked alcohol use to increased
breast cancer risk (Laufer, et al., 2004; Mattisson, et al., 2004).
However, a causal association has not been ascertained. In addi-
tion, the mechanisms underlying this association have not been
established. One hypothesis is that alcohol affects the development
of breast cancer by way of altered folate and vitamin B (12). These
two vitamins are necessary for DNA methylation and nucleotide
synthesis, and therefore are essential for cell integrity. Further
research is needed to clarify the quantity of alcohol associated 
with increased breast cancer risk and the extent to which other
breast cancer risk factors, e.g., high fat intake and menopausal
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status, influence the relationship between alcohol intake and breast
cancer.

Mattison, et al. (2004) addressed some of these issues by eval-
uating the associations between alcohol and high fat intake and
breast cancer in post-menopausal women. Based on data from the
Malmo Diet and Cancer cohort study, they reported that high wine
use, but not high alcohol use, was related to an elevated risk of
breast cancer. High-fat intake was associated with breast cancer
risk.

Laufer, et al. (2004) also evaluated the effects of moderate
alcohol intake on folate and vitamin B (12) status using a sample
of 53 post-menopausal women. They discovered that moderate
consumption of alcohol was associated with reduced vitamin B (12)
status, but had no effect on folate status. These results suggest that
among healthy, well-nourished post-menopausal women, moder-
ate alcohol use may increase breast cancer risk by diminishing
vitamin B (12) status.

Physical Activity and Breast Cancer

Physical activity has been identified as a possible protective
factor in reducing the risk of breast cancer (Varo Cenarruzabeitia,
et al., 2003; Walker, et al., 2004; Kaaks and Lukanova, 2002). Regular
physical activity helps individuals control their weight and may
reduce the breast cancer risks associated with obesity and associ-
ated insulin resistance. Some investigations have shown a protec-
tive effect of physical activity on breast cancer risk. According to a
meta-analysis by Thune and Furberg (2001), 48 studies showed 
that high levels of physical activity were associated with a reduced
chance of breast cancer. Likewise, other research has revealed 
that low levels of physical activity have been associated with 
an increased risk of breast cancer (Varo Cenarruzabeitia, et al.,
2003).

The menopausal status of women may mediate the association
between physical activity and breast cancer risk. A case-control
study of 1,233 women with breast cancer and 1,237 controls ana-
lyzed the possible association of lifetime physical activity and risk
of breast cancer in premenopausal and post-menopausal women

CANCER 193



(Friedenreich, et al., 2001). The researchers discovered no relation-
ship between lifetime physical activity and breast cancer risk in
premenopausal women. However, among postmenopausal
women, total lifetime physical activity was associated with
reduced breast cancer risk. Household and occupational activity
had the greatest risk reduction, while recreational activity was not
related to any reduction in risks. Among those with the highest
total lifetime physical activity, non-smokers, non-alcohol drinkers,
and nulliparous women had stronger risk reductions.

Cigarette Smoking and Breast Cancer Risk

Research evidence indicates that cigarette smoking is associ-
ated with an elevated risk of breast cancer. More research is needed
to quantify this relationship among current and former smokers.
Based on cohort study of 604,412 women who were cancer-free at
the start of the study, one report found that the number of ciga-
rettes smoked per day and the total number of years smoked were
positively associated with breast cancer risk among current
smokers (Calle, et al., 1994). Current smokers of 40 or more ciga-
rettes per day had a high risk of breast cancer.

Aspirin Use and Breast Cancer Risk

It is thought that aspirin and other NSAIDs may inhibit estro-
gen biosynthesis by reducing prostaglandin synthesis. Using a
study of 1,442 women with breast cancer and 1,420 controls, Terry,
et al. (2004) assessed the frequency and duration of the use of
aspirin and other NSAIDs and risk of breast cancer. They discov-
ered that frequent use of aspirin and other NSAIDs (greater or
equal to 7 tablets per week) was related to a decreased risk of breast
cancer. The reduction in breast cancer risk with aspirin use
occurred among women with hormone receptor-positive tumors
but not among those with hormone receptor-negative tumors.
These findings are consistent with other investigations that show
reduced breast cancer risk with regular use of aspirin and other
NSAIDs.
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Breast Cancer and Environmental and Occupational Exposures

Research studies have shown a possible association between
environmental and occupational exposures and elevated breast
cancer risk. Passive smoking may be linked to increased breast
cancer risk. One investigation found that prolonged passive
smoking exposure in the workplace may be related to increased
breast cancer risk (Shrubsole, et al., 2004). However, this study did
not find an association between exposure to a husband’s smoke
and increased breast cancer risk.

Ionizing radiation is a well known risk factor for breast cancer
(Adjadj, et al., 2003; Bernstein, et al., 2004). Both radiation and
genetic susceptibility influence the development of bilateral breast
cancer (Bernstein, et al., 2004).

Exposure to cosmic radiation at high altitude has been sug-
gested as a possible risk factor for breast cancer among airline cabin
attendants. Rafnsson, et al. (2003) found that airline cabin atten-
dants who had been employed for five or more years before 1971
had a higher risk of breast cancer compared with those who had
less than five years of employment before 1971. These results were
based on 35 breast cancer cases and 140 matched controls selected
from a cohort of 1,532 female cabin attendants, and these results
were adjusted for reproductive factors. Since 35 cases do not make
a definitive study, more research is necessary to clarify any associ-
ation between occupational factors and increased breast cancer risk
among airline cabin attendants.

There has been some concern that residential and occupational
exposure to magnetic fields increases the risk of breast cancer
among women (Feychting, et al., 2005; Johansen, 2004; Ahlbom, 
et al., 2001). One issue concerns the frequency of magnetic fields.
To what extent does occupational exposure to extremely low fre-
quency magnetic fields increase breast cancer risk? Another
problem is clarifying the impact of residential and occupational
exposure to magnetic fields from high-voltage power lines. Also 
of interest is whether a woman’s estrogen receptor status and
menopausal status influence their risk of breast cancer that may
result from their exposure to magnetic fields.

One study of 608 postmenopausal women with breast 
cancer and 667 controls discovered a small increased risk for breast

CANCER 195



cancer associated with lifetime occupational exposure to extremely
low frequency magnetic fields at medium or high intensities
(Labreche, et al., 2003). Women workers who were exposed before
age 35 had elevated risks. In addition, women workers with prog-
esterone receptor positive tumors had increased risks of breast
cancer.

An investigation by Kliukiene, et al. (2004) examined whether
residential and occupational exposure to high-voltage power lines
were linked to increased breast cancer risk among women. The
authors discovered that women with residential exposure to high-
voltage power lines had an increased risk of breast cancer com-
pared to unexposed women. Women workers with the highest
occupational exposure had an increased risk of breast cancer com-
pared to women who were not exposed at work.

In contrast, Feychting et al., in their review of the literature,
conclude that there is probably not an association between
extremely low-frequency electric and magnetic fields (EMF) and
increased risk of breast cancer. Forssen, et al. (2005), using Swedish
population registers and job exposure data, did not find a link
between occupational magnetic fields and breast cancer.

In a study of occupational exposure to EMF in the Danish
utility industry, Johansen (2004) also did not show that EMF expo-
sure was linked to an increased risk of breast cancer. However,
research has indicated that there is an increased risk for childhood
leukemia linked to EMF exposure. Ahlbom, et al. (2001) noted that
the association between EMF exposure and breast cancer remains
unresolved.

Some organochlorine pesticides have been linked to breast
cancer in post-menopausal women (Garcia, 2003). The possible
association between occupational exposure to ethylene oxide and
breast cancer has been assessed. In a mortality follow-up of 18,235
men and women exposed to ethylene oxide at work, Steenland, et
al. (2004) reported no overall excess in breast cancer mortality in
the sample. However, there was an excess of breast cancer mortal-
ity among those workers with the highest cumulative exposure to
ethylene oxide.

Experimental research has shown a link between melatonin
and tumor growth, and indirect data from observational studies
suggest that decreased melatonin production resulting from night
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work may increase the risk of breast cancer among women night
shift workers (Pauley, 2004; Davis, et al., 2001; Schernhammer and
Schulmeister, 2004; Blask, et al., 2002). Environmental lighting sup-
presses the physiologic release of melatonin which typically peaks
in the middle of the night (Schernhammer and Schulmeister, 2004).
Suppression of normal night-time production of melatonin could
increase the risk of breast cancer by increasing the release of estro-
gen by the ovaries (Davis, et al., 2001).

In a study of 813 cases and 793 controls, Davis, et al. (2001) dis-
covered that the risk of breast cancer increased among subjects who
often did not sleep during the period of the night when melatonin
levels peak. Subjects with the brightest bedrooms had an increased
risk of breast cancer. In addition, working on the graveyard shift
was linked to an increased risk of breast cancer. The investigators
conclude that exposure to light at night may be related to the risk
of developing breast cancer.

Age and Breast Cancer

Age factors in relationship to reproductive and hormonal
factors have been associated with breast cancer risk. For example,
age at menarche, age at a woman’s first child birth and age at
menopause have been related to breast cancer risk (Walker, et al.,
2004; Oestreicher, et al., 2004). Protective factors for breast cancer
in developed countries have included early age at the birth of a first
child (Walker, et al., 2004). Other research has found that differ-
ences in the incidence of estrogen-receptor positive and estrogen-
receptor negative tumors were found with a woman’s age, both
before and after menopause (Colditz, et al., 2004).

Wang, et al. (2004) used the National Surgical Adjuvant Breast
and Bowel Project to discover that women, aged 50 years and older,
with lower-category benign breast disease, had an elevated
increase in breast cancer risk.

Age also is related to breast tumor proliferation. Using a
sample of 484 women, aged 40 years and older, Oestreicher, et al.
(2004) showed that breast tumor cell proliferation decreased with
increasing age. Their findings were similar to those of other 
investigations.
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In addition to breast cancer incidence and tumor proliferation,
age has been associated with educational differences in mortality
rates among women with breast cancer. In one study of socioeco-
nomic differences in mortality rates in Korea, Khang, et al. (2004)
discovered that higher educational levels were associated with
increased mortality rates among older women with breast cancer.
The authors propose that this association reflects the changing
social distribution of risk factors that have occurred due to Korea’s
rapid economic development.

Socioeconomic Factors and Breast Cancer

Some studies have discovered that women with breast cancer
are more likely to come from higher socioeconomic status back-
grounds (Reynolds, et al., 2002). One report, using data from the
San Francisco Bay Area, showed that high socioeconomic status
was related to increased breast cancer risk only among Hispanic
women (Krieger, et al., 1999).

Using the findings from a cohort study of 102,860 women from
Norway and Sweden, Braaten, et al. (2004) discovered that women
with more than 16 years of education had a greater chance of devel-
oping breast cancer than those with 7 to 9 years of education.
Among postmenopausal women, this association was slightly
stronger than among premenopausal women. However, among
both groups, the relationship between educational attainment and
risk of breast cancer was no longer significant after adjusting for
breast cancer risk factors such as reproductive and hormonal
factors.

Colorectal Cancer

Colon cancer is a major public health problem in Western
countries. The incidence rates of colorectal cancer differ widely
between the high rates in Western countries and the low rates in
developing countries. It is estimated that there is a 20-fold differ-
ence between the rates of colorectal cancer in Western countries
compared to developing countries (Kaleta Stasiolek, et al., 2003). In
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Western countries, colorectal adenocarcinoma is the second cause
of death due to cancer (Pasetto, et al., 2005).

In the United States, colon cancer incidence is higher in
African-Americans than in other racial and ethnic groups (Satia-
Abouta, et al., 2003). More research is needed to clarify the under-
lying mechanisms for these ethnic and racial differences in
colorectal cancer incidence.

Socioeconomic disparities also may be linked to the prevalence
of colon cancer among African-Americans. Using the population-
based 1998 National Health Interview Survey, Morewitz (2002b)
reported that among adult males with incomes below $20,000,
being African-American was positively related to having colon
cancer. In contrast, among adult males with incomes at or above
$20,000, there was no association between being African-American
and having colon cancer. Persons in low-income groups may be
especially at risk for developing colon cancer.

Although many mechanisms remain unclear, colorectal cancer
may be associated with dietary, sedentary lifestyle, or environ-
mental factors as well as genetic factors (Giovannucci, 2002).
Increased colorectal cancer risks have been attributed to: family
history and genetic susceptibility, cigarette smoking and exposure
to cigarette smoke, physical inactivity, poor diet and nutrition,
obesity, increased insulin production (hyperinsulinemia), chronic
ulcerative colitis, and genetic susceptibility (Pan, et al., 2004; Slat-
tery, et al., 2003; Slattery, et al., 2003).

Family History and Genetic Susceptibility

Slattery, et al. (2003) evaluated the association of family history
of colorectal cancer in first-degree relatives and the risk of devel-
oping colorectal cancers using two population-based case-control
studies of colorectal cancer. The findings showed that a positive
family history in any first-degree relatives was slightly increased
the risk of rectal cancer. Family history of colorectal cancer was
related to the greatest risk among persons diagnosed at age 50
years or younger for rectal tumors, distal colon tumors, and prox-
imal colon tumors. Among those with a family history of colorec-
tal cancer, factors related to increased colorectal cancer risk
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included not having a sigmoidoscopy, a non-prudent diet (e.g., low
in fruits, vegetables, whole grain, and poultry), a western diet (e.g.,
high in red meat, fat, refined grains, processed, and fast foods), and
smoking cigarettes. Physical inactivity was not related to increased
risk of colorectal cancer in this group.

Slattery, et al. (2002) identified specific genetic factors related
to the development of colon cancer. For example, the inactivation
of the p53 tumor suppressor gene has been linked to the initiation
of colon cancer. In a case control study of 1,458 incident cases and
2,410 controls, they found that p53 mutations were identified in
tumors of 47.1% of the cases and 81.9% of the individuals with 
p53 mutations had a missense mutation. The results indicate that
persons with a p53 mutation were more likely to follow a Western-
style diet compared to controls. Specifically, western-style diets
with a high glycemic load, high in red meat, fast food, and trans-
fatty acid had the greatest association with the p53 mutation com-
pared to controls. Diets with a high glycemic load, high intake of
red meat, fast food, and trans-fatty acid were related to missense
mutations. These findings suggest that diets that are high in red
meat and that increase the glycemic load are related to a p53
disease pathway.

Cigarette Smoking and Colorectal Cancer Risk

Cigarette smoking is a risk for colon cancer (Slattery, et al.,
2003). Both active and passive cigarette smoking have been found
to increase the risk of colon cancer.

However, less is known about the association between ciga-
rette smoking and rectal cancer. Using a case-control study of 952
persons with rectal cancer and 1,205 controls, Slattery, et al. (2003)
evaluated the possible association between active and passive
smoking and risks for rectal cancer. The researchers also studied
whether two genotypes, GSTM-1 and NAT2, change these rela-
tionships. The results showed that male smokers, especially those
who smoked more than 20 pack-years, had an increased risk of
rectal cancer. This relationship may be increased by the GSTM-1
genotype. In addition, the researchers reported that passive ciga-

200 CHAPTER 7



rette smoking may increase rectal cancer risk among men who do
not smoke.

Low Physical Activity and Colorectal Cancer Risk

Physical inactivity, along with high energy intake and obesity,
are consistently linked with an increased risk of colorectal cancer 
(Mao, et al., 2003; Giovannucci, 2002). Using on a population-
based, case-control study, Mao, et al. (2003) reported that low recre-
ational physical activity was related to an increased risk of rectal
cancer. Other research has found that high physical activity is
related to lower risks of colon cancer (Varo Cenarruzabeitia, et al.,
2003).

Nutrition and Colorectal Cancer Risk

Micronutrients commonly found in fruits and vegetables,
especially folate and calcium, may be protective factors in colorec-
tal cancer (Satia-Abouta, et al., 2004; Giovannucci, 2003; Fung, et
al., 2003). In their study of African-Americans and whites, Satia-
Abouta, et al. (2004) discovered that high and frequent consump-
tion of vegetables, especially dark green vegetables, was related to
a 20 to 50% reduction in the risks of colon cancer, regardless of
ethnic/racial group.

In a study of 76,402 women, Fung, et al. (2003) compared the
effects of a prudent diet consisting of higher intakes of fruits, veg-
etables, legumes, fish, poultry, and whole grains with the western-
style diet comprising higher consumption of red and processed
meats, sweets and desserts, French fries, and refined grains. In a
12-year follow-up, the authors showed that there was a non-
significant negative association between the prudent dietary
pattern and colon cancer risk. In contrast, the western-style diet
was related to an increased risk of colon cancer. With regard to
rectal cancers, there was no link between dietary patterns and colon
cancer risk. In their population-based study, Slattery, et al. (1998)
also showed that the prudent diet was protective, especially among
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persons diagnosed before the age of 67 years and among individ-
uals with proximal colon tumors.

Using data from the Swedish Mammography Cohort of 61,433
women, aged 40 to 75 years, Larsson, et al. (2005) discovered that
there was a weak negative association between poultry consump-
tion and colorectal cancer risk. The results showed no link between
fish consumption and colorectal cancer risk at any anatomical site.

Goldbohm, et al. (1994), in their prospective cohort study of
120,852 men and women, aged 55 to 69 years, in the Netherlands,
discovered that chicken and fish consumption were not related to
increased colon cancer risk.

However, high daily intakes of total energy (caloric input) 
and low levels of dietary fiber in diets have been associated 
with increased colon cancer risk (Satia-Abouta, et al., 2003). High 
consumption of the Western-style diet, e.g., red meat, fast food,
sweets, desserts, trans-fatty acid is associated with p53 mutations,
a common event in the etiology of colon cancer (Slattery, et al.,
2002).

A number of epidemiological investigations have found a pos-
itive link between the Western-style dietary pattern and increased
risk of colon cancer (Fung, et al., 2003). Chao, et al. (2005) note that
many but not all investigations have found a positive relationship
between high consumption of red and processed meat and
increased colorectal cancer risk. The authors evaluated possible
risk of colon cancer associated with long-term meat intake. Using
a cohort of 148,610 adults, aged 50 to 74 years, they discovered that
higher consumption of red and processed meats was related to a
higher colon cancer risk after controlling for age and caloric energy
intake but after additional adjustment for body mass index, ciga-
rette smoking, and other predictor variables. Among individuals
who had the highest consumption of meat during the study
periods, consumption of processed meat predicted a higher risk of
distal colon cancer. In contrast, long-term consumption of poultry
and fish was negatively associated with the risk of both proximal
and distal colon cancer. Prolonged high consumption of red and
processed may increase the risk of cancer in the distal portion of
the large intestine.

A prospective cohort study of 120,852 men and women, aged
55 to 69 years, in the Netherlands evaluated the link between 
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consumption of processed meat and other dietary habits and col-
orectal cancer risk (Goldbohm, et al., 1994). The investigators found
that consumption of processed meat was related to an increased
colon cancer risk, while total fresh meat, beef, pork, and minced
meat consumption was not linked to an increased risk of colon
cancer.

One population-based study, using data from Northern 
California, Utah, and Minnesota, also found that consumption of
the western-style diet predicted a higher risk of colon cancer in
both women and men (Slattery, et al., 1998). The association was
strongest among individuals who were diagnosed before the age
of 67 years and among men with distal colon tumors.

Likewise, analysis of data from the Swedish Mammography
Cohort of 61,433 women, aged 40 to 75 years, revealed that high
red meat consumption may increase the risk of distal colon tumors
(Larsson, et al., 2005).

As previously noted, there is a higher colon cancer incidence
in African-Americans compared to other racial and ethnic groups,
and ethnic and racial differences in diet and nutrition may help to
explain some of these differences. Based on a sample of 613 persons
with colon cancer and 996 matched controls in North Carolina,
Satia Abouta, et al. (2003) found that a higher average daily caloric
intake was associated with increased colon cancer risk in both
African-Americans and whites. Among African-Americans, large
consumption of dietary fiber was related to a statistically signifi-
cant 50–60% reduction of colon cancer risk. In contrast, among
whites, a high level of dietary fiber was associated with only a 30%
decrease in colon cancer risk.

Based on a pooled analysis of 8 cohort studies, Cho, et al.
(2004) discovered that having more than 2 alcoholic drinks a day
predicted an increased risk of colorectal cancer. This relationship
was significant for cancer at three anatomical sites: proximal colon,
distal colon, and rectum. There were no differences in the relative
risks of colorectal cancer associated with consuming different types
of alcohol.

Folate levels may be especially significant for alcohol users
since alcohol use increases the risk of colorectal cancer, especially
when intake of folate is low (Giovannucci, 2003). Methylation of
DNA, which may help to regulate gene expression, is dependent
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on dietary folate and methionine. It is believed that abnormal DNA
methylation may help to trigger the start or growth of colon cancer.
One theory is that inadequate consumption of folate or methion-
ine and high intake of alcohol, an antagonist of methyl-group
metabolism, increases the risk of colon cancer (Giovannucci, et al.,
1995).

Su and Arab (2001) used the First National Health and 
Nutrition Examination Survey to evaluate folate intake and colon
cancer risk. Their results indicated that a high folate intake was
linked to lower risks for colon cancer among men and non-alcohol
drinkers. Men who had low intake of both folate and methionine
and high alcohol intake had an elevated risk of colon cancer, com-
pared to male non-drinkers who had high intake of both folate and
methionine. There was no association found between folate intake
and colon cancer risk among women. The authors suggest that
there may be a synergistic interaction between intake of folate,
methionine, and alcohol and risk of colon cancer.

Frequent coffee consumption has been linked to a reduced risk
of colorectal cancer. It is possible that this inverse relationship is
due to coffee-related reductions of cholesterol, bile acids and
neutral sterol secretion in the colon, anti-mutagenic properties of
coffee, and increased colonic motility (Tavani and La Vecchia, 2004).

Michels, et al. (2005) analyzed the consumption of coffee and
tea and colorectal cancer incidence using data from two large
prospective cohorts of men and women. Based on the results of the
Nurses’ Health Study and the Health Professionals’ Follow-up
Study, the authors discovered that consumption of caffeinated
coffee or tea with caffeine or intake of caffeine was not related to
colorectal cancer incidence in either cohort. However, consumption
of decaffeinated coffee was linked to a reduced incidence of rectal
cancer.

Tavani, et al. (1997) evaluated coffee and tea intake and col-
orectal cancer risk by combining data from two case-control studies
in Italy. The authors showed that drinkers of 4 or more cups of
coffee per day had a reduced colon cancer risk, compared to coffee
non-drinkers. There was no relationship between coffee consump-
tion and rectal cancer risk. In the study, drinkers consumed low
amounts of decaffeinated coffee and there was also an inverse asso-
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ciation between decaffeinated coffee intake and colorectal cancer
risk. Tea intake was low (one cup a day or occasional consumption)
and did not influence colorectal cancer risk. The investigators also
found that the protective effects of coffee were stronger in persons
having 3 or more meals per day. The authors conclude that coffee
consumption has a protective effect on risk of colon cancer.

Another report analyzed coffee and tea consumption and col-
orectal cancer risk based on a population-based case-control study
in Stockholm, Sweden. Baron, et al. (1994) found that high coffee
consumption, e.g., drinking 6 cups or more per day was protective
of colon cancer, compared to drinking one or fewer cups per day.
No link was found between coffee intake and rectal cancer. The
researchers discovered no relationship between tea consumption
and colon cancer. For rectal cancer, however, tea intake of two or
more cups per day was protective of rectal cancer, compared to
non-tea drinkers.

Obesity

Obesity, along with low physical inactivity and poor nutrition
are related to increased colorectal cancer risk (Giovannucci, 2003;
Kaaks and Lukanova, 2002). Excessive adiposity, particularly if it
is distributed around the waist, is associated with greater colorec-
tal cancer risk (Giovannucci, 2003). Obesity triggers insulin resist-
ance that elevates the risk of colorectal cancer.

In a case-control study of 21,022 persons with 19 types of
cancer and 5,039 controls, Pan, et al. (2004) discovered that obese
men and women (body mass index greater or equal to 30kg/m2)
had an elevated risk for cancers and an increased risk of colon
cancer.

Insulin, Hyperglycemia, Insulin-Like Growth Factors

Colorectal cancer and type 2 diabetes share many of the same
risk factors, such as physical inactivity, poor dietary habits, and
obesity. Both hyperinsulinemia (excessive production of insulin in
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the body) and hyperglycemia (excessive presence of sugar in the
blood) appear to increase the colorectal cancer risk (Wei, et al., 2005;
Ma, et al., 2004). More research is needed to assess whether ele-
vated insulin production and hyperglycemia are independent pre-
dictors of colorectal cancer risks. One study by Ma, et al. (2004)
used plasma C-peptide, an indicator of insulin production, to eval-
uate whether high levels of insulin production are linked to
increased colorectal cancer risk. Based on a sample of 176 patients
with colorectal cancer and 294 age- and smoking status-matched
controls, the investigators discovered that elevated insulin pro-
duction may predict colorectal cancer risk, independent of vigor-
ous exercise, body mass index, factors associated with insulin
resistance, and the insulin-like growth factor I (IGF-I) and its
binding protein 3 (IGFBP-3).

The insulin-like growth factor system, which includes IGF-I
and IGF-II, IGF receptors (IGF-IR and IGF-IIR) and IGFBPs affect
the epithelial growth, anti-apoptosis, and mitogenesis (Durai, et al.,
2005). IGFs influence the growth and proliferation of several types
of cancer. As previously noted, high levels of insulin-like growth
factor 1 (IGF-1) and low levels of IGF binding protein-3 (IGFBP-3)
have been related to an elevated risk of colorectal, breast, and
prostate cancers (Durai, et al., 2005; DeLellis, et al., 2004; Wei, et al.,
2005) For example, DeLellis, et al. (2004) used a random sample of
1,000 participants from the Multiethnic Cohort Study, and evalu-
ated the association between IGF-I and colon cancer incidence. The
findings revealed that IGF-I levels were positively related to the
incidence of colon cancer by race/ethnicity for both women and
men.

Chronic Ulcerative Colitis and Colorectal Cancer Risk

Chronic inflammation predisposes to cancer, and chronic
ulcerative colitis and Crohn’s colitis have long been associated 
with an increased risk for developing colorectal cancer (Ullman,
2005; Ullman, et al., 2003; Chen, et al., 2005). The continuous
process of DNA mutations, clonal expansion via crypt fission and
clonal succession may trigger inflammatory-related colon cancer
(Chen, et al., 2005). Crypt cell turn-over and cell death may mod-
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erate this mutational process. The authors suggest that this model
may apply to other inflammatory-associated cancers.

Various risk factors have been identified for colorectal cancer
among patients with ulcerative colitis and Crohn’s colitis (Ullman,
2005). Among ulcerative colitis patients, those with more extensive
colitis, longer disease duration, concomitant primary sclerosing
cholangitis, and a family history of colorectal cancer have the
highest risk. Two other risk factors, young age at disease onset and
greater disease disability, have been proposed as possible risk
factors for colorectal cancer in this group.

Colorectal cancer surveillance has not been found to reduce
colorectal cancer morbidity or mortality, although it is recom-
mended in practice guidelines. Various factors, such as the low
levels of agreement among pathologists interpreting surveillance
specimens, patients lost to follow-up, and the physicians’ failure to
recommend colectomy once dysplasia has been identified, limit the
effectiveness of surveillance activities (Ullman, 2005).

There is no universal agreement about the most effective man-
agement of ulcerative colitis patients with low-grade dysplasia 
in flat mucosa (Ullman, et al., 2003). Some experts recommend
prompt colectomy, while others favor continued surveillance.
Ullman, et al. (2003) evaluated the frequency in which flat low-
grade dysplasia in ulcerative colitis progressed to cancer. Based on
a sample of 46 ulcerative colitis patients with flat low-grade dys-
plasia, they found no clinical features that predicted progression to
cancer. Despite frequent follow-up surveillance, cancers devel-
oped. The investigators conclude that during ulcerative colitis sur-
veillance, the finding of flat low-grade dysplasia is a major
predictor of progression to advanced neoplasia. They recommend
early colectomy for these patients.

Colorectal Cancer and Exposure to Light at Night

Research has found a link between exposure to light at night
and increased risk of colorectal cancers in night shift works
(Pauley, 2004). Suppression of melatonin, because of exposure to
light at night, may increase the risk of colorectal cancers in night
shift workers.
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Skin Cancer

An estimated 1.3 million Americans were diagnosed with skin
cancer in 2002. Fifty-three thousand of these individuals were diag-
nosed with melanoma, which is the most prevalent fatal type of
skin cancer, and more than 7,000 persons died of melanoma (Geller
and Annas, 2003). The increase in the rate of cutaneous melanoma
is larger than all other preventable cancers.

Malignant melanoma is mainly a disease of the skin but may
rarely occur at other sites, including the mucous membranes, such
as the vulva, vagina, lip, and in the eye. Melanomas develop from
melanocytes, which are cells that are responsible for producing
pigment. Most melanomas are dark in color but some do not
contain pigment and are hard to diagnose.

Non-melanoma skin cancers (primarily basal cell carcinoma
and squamous cell carcinoma) have the highest incidences of all
cancers. Each year there are more than one million persons diag-
nosed with basal cell and squamous cell carcinoma in the United
States (Vargo, 2003).

On a world-wide basis, the incidence of basal cell carcinomas
differs depending on the region. Australia has the highest annual
rate of 1% to 2%. The incidence of basal cell carcinoma increases by
5% per year. Mortality from non-melanoma skin cancers is low, and
these diseases are highly curable if detected and treated early
(Vargo, 2003). However, non-melanoma skin cancer is a major
public health problem because approximately 50% of the cancers
will recur in 5 years, and the local invasiveness of these types of
skin cancers lead to high medical costs (Corona, 1996). In the
United States, the rising incidence of non-melanoma skin cancer in
the aging population will result in increased health care costs, mor-
bidity, and mortality (Strom and Yamamura, 1997).

Genetics and Skin Cancer

Risk factors for skin cancer include a number of genetic con-
ditions, including: family history of skin cancer, phenotypic risk
factors, such as fair complexion, hair and eye colors, and nevus
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counts, as well as xeroderma pigmentosum, vitiligo, senile and seb-
orrheic keratitis, Bowen’s disease, and hereditary basal cell nevus
syndrome (Almahroos and Kurban, 2004; Bataille, et al., 2004;
Masini, et al., 2003).

Different factors cause non-melanoma skin cancer and
researchers are evaluating the interaction among environmental,
lifestyle and genetic factors. It is believed that the interaction of
these three factors predict the development and progression of
non-melanoma skin cancer (Strom and Yamamura, 1997).

One report evaluated risk factors for cutaneous squamous cell
carcinoma using a hospital-based case-control study in Italy
(Masini, et al., 2003). The study findings indicated that family
history of skin cancer and light eye color were related to an
increased occurrence of cutaneous squamous cell carcinoma.

Ultraviolet exposure may contribute to the risk of skin cancer
in these genetically vulnerable individuals. Kraemer, et al. (1994)
evaluated xeroderma pigmentosum (XP), an inherited cancer-
prone, DNA-deficient disorder, with significant clinical and labo-
ratory ultraviolet hypersensitivity. Based on a sample of 132 white
patients with XP, the authors reported that malignant skin cancers
were present in 70% of the sample at a median age of 8 years, which
is 50 years earlier than the incidence in the rest of the white popu-
lation in the United States. The researchers concluded that DNA
repair helps to prevent skin cutaneous cancers in the general pop-
ulation, and ultraviolet exposure may be responsible for the induc-
tion of skin cancers in persons with XP.

Racial/Ethnic, Demographic, Socioeconomic, 
and Sociocultural Factors

Racial/ethnic, demographic, socioeconomic, and sociocultural
differences may be associated with different risks for skin cancer
(Reynolds, et al., 2002; Strom and Yamamura, 1997; Suarez-Varela,
et al., 1996). In the United States, whites have a much higher
absolute risk of developing cancer compared to African-Americans
(Pennello, et al., 2000). In whites, non-melanoma skin cancers are
the most prevalent malignancies (Zak-Prelich, et al., 2004; Corona,
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1996). Ultraviolet B radiation exposure increases the risk of
melanoma and non-melanoma skin cancers in Whites (Pennello, et
al., 2000).

Reduced immunity, possibly related to aging, is also associated
with an elevated risk of skin cancers (Strom and Yamamura, 1997).
Skin cancer has become a major public health concern with the
increasing average life-span in western countries. The results of
epidemiological, biological, and molecular studies indicate that
skin cancer is mainly a disease of older persons (Syrigos, et al.,
2005). About 53% of skin cancer-associated deaths occur in indi-
viduals over 65 years.

Gender differences in non- melanoma skin cancer were noted
by Suarez-Varela, et al. (1996) in a case-control study of 276 cases
and 552 matched control subjects in Valencia, Spain, between 1990
and 1992. The results showed a statistically significant elevated risk
in men with high non-occupational exposure, i.e., participation in
open-air activities in the sun and sun bathing. In women, there
were no statistically significant associations between high non-
occupational exposure and increased risk of non-melanoma skin
cancer. The investigators suggest that gender differences in non-
melanoma skin cancer risk may be sociocultural, for women’s work
is usually different than men’s, and their work and leisure activi-
ties differ.

Investigations have shown that persons with melanoma are
more likely to have higher socioeconomic status (Reynolds, et al.,
2002).

Exposure to Ultraviolet Radiation

Studies show that each of the three main types of skin cancer,
basal cell carcinoma, squamous cell carcinoma, and melanoma, is
caused by sun exposure (solar ultraviolet radiation) (Armstrong
and Kricker, 2001; Bataille, et al., 2004). In addition to the sun, ultra
violet radiation exposure can come from artificial sources which are
widely used in industry as well as in hospitals, laboratories, and
other settings (Ohnaka, 1993).

Ultraviolet radiation can be classified into three regions based
on its wavelength: UVA (320–400nm), UVB (320–280nm), and UVC
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(280–200nm). Of the three regions, the UVC has the most detri-
mental health effects (Ohnaka, 1993). There are many harmful
effects of ultraviolet radiation, including erythema, sunburn, 
photodamage (photoaging), photocarcinogenesis, eye damage,
changes in the immune system of the skin, and chemical hyper-
sensitivity (Guenel, et al., 2001; Ohnaka, 1993). There is major
concern that stratospheric ozone depletion is allowing more ultra
violet radiation to reach the earth and thus contribute to the rising
incidence and mortality rates of sun exposure-related skin cancer
(Marks, 1995).

The relationship between ultraviolet exposure and the devel-
opment of skin cancer is complex for melanoma and basal cell car-
cinoma (Armstrong, et al., 1997; English, et al., 1997; Kricker, et al.,
1995). The incidence rate of each type of skin cancer is based on
phenotypic features, including skin tone, eye and hair color, and
number of nevi present (Armstrong and Kricker, 2001; Berwick, et
al., 2004). For example, the skin cancer rate is higher in fairer
skinned, sun-sensitive persons than in dark skinned, less sun-
sensitive persons. Armstrong and Kricker (2001) note that increas-
ing ambient solar radiation exposure also increases skin cancer risk
and the highest densities of skin cancers are on the most sun-
exposed parts of the body. Elevated risks are related to total sun
exposure (mainly squamous cell carcinoma), occupational sun
exposure (mainly squamous cell carcinoma), and recreational or
non-occupational sun exposure (primarily melanoma and basal cell
carcinoma). Higher skin cancer risks are also associated with a
history of sunburn and benign sun-damaged skin.

Sun Exposure in Childhood

Sun exposure in childhood may be one of the risk factors for
all common skin cancers (Marks, 1995). However, more research is
needed to assess the association between sun exposure levels
during childhood and the development of skin cancer. Stanton, et
al. (2003) assessed solar ultraviolet radiation exposure among 49
children aged 3 to 5 years in Australia. Solar ultraviolet radiation
exposure was investigated under 4 conditions (e.g., teacher’s
instruction to use sunscreen and stay in the shade) using a repeated
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measures design. The results showed that the potential amount of
solar ultraviolet radiation exposure for young children who were
outside on a sunny day from 9–10 A.M. was 1.45 Minimum 
Erythemal Dose. Yet, on average they only received 0.35 Minimum
Erythemal Dose, which is not sufficient to produce an erythemal
response on light skin even without sunscreen use.

Solar and Seborrheic Keratoses

Solar keratoses are risk factors for non-melanoma skin cancer
and are precursors of squamous cell carcinoma (Masini, et al., 2003;
Marks, 1995). Using data from a hospital-based case-control study
in Italy, one report found that a large number of solar keratoses and
seborrheic keratoses on the body surface are factors that predict an
increased occurrence of cutaneous squamous cell carcinoma
(Masini, et al., 2003).

Solar keratoses seem to be more sensitive indicators of car-
cinogenic sunlight exposure than invasive tumors. Solar keratoses
are labile and change in appearance over time. The routine use 
of sunscreens can prevent the development of new solar ketoses
and increase the likelihood of remission in existing ones (Marks,
1997).

Occupational Exposure and Skin Cancer

Workers in certain occupations and industries may be at
increased risk for skin cancer due to their occupational exposure to
natural and artificial sources of ultraviolet radiation, ionizing radi-
ation, cosmic radiation, arsenic, and carcinogens (Ohnaka, 1993).
More research is needed to evaluate the radiation doses of indi-
vidual workers and the confounding effects of certain phenotypic
characteristics, sun exposure in other settings, sun burn history,
and other risk factors for skin cancer (Freedman, et al., 2003). Below
is a description of some of the skin cancer risk factors associated
with several types of industries and occupations.
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Outdoor Work and Exposure to Natural Sources of 
Ultraviolet Radiation

The risk of solar ultraviolet radiation exposure to outdoor
workers has been knowned for some time. This risk is especially
prevalent among building and construction industry workers who
frequently do little to protect themselves against solar ultraviolet
radiation. In Australia, where ultraviolet radiation levels in the
spring and summer are very high, there have been governmental
efforts to implement and encourage ultraviolet radiation protection
measures by outdoor workers (Gies and Wright, 2003).

In Australia, Gies and Wright (2003) quantified ultraviolet
radiation exposure in the building and construction industry using
ultraviolet radiation-sensitive polysulphone film badges. Their
findings revealed that the individual doses of radiation were fre-
quently in excess of exposure limits. In addition, many of the
workers had high-risk skin types, did not use appropriate sun pro-
tection measures, and exhibited signs of sunburn.

Another study in a high occupational risk country, Israel, esti-
mated risk of skin cancer using a national sample of 450 em-
ployers involved in outdoor work and 5,000 of their workers
(Azizi, et al., 1990). Outdoor workers were given one of five total
risk levels based on combinations of skin sensitivity to ultraviolet
radiation, total weekly outdoor occupational sun-exposure, and
percent of skin surface exposed during outdoor work in the
summer. The findings revealed that of the 379,000 workers in
outdoor occupations, 44% are at elevated risk for skin cancer due
to their occupational exposure to solar ultraviolet radiation. The
researchers estimated that their lifetime skin cancer risk is 1.5 to 20
times higher than workers who have low or minimal risk levels.

A case-control study of 276 cases of non-melanoma skin cancer
and matched control subjects in Spain revealed an increase in the
risk of cancer proportional to an increase in the hours of occupa-
tional exposure to the sun (Suarez-Varela, et al., 1996).

CANCER 213



Occupational Exposure to Artificial Sources of 
Ultraviolet Radiation

Artificial sources of ultraviolet radiation are used widely in
industry, especially in industries that involve welding (Perez-
Gomez, et al., 2004; Gies and Wright, 2003; Tenkate, 1999). Dentists,
physiotherapists, and lithographers are exposed to artificial
sources of ultraviolet radiation (Perez-Gomez, et al., 2004). Workers
in hospitals and laboratories use artificial sources of ultraviolet
radiation for germicidal purposes, and artificial ultraviolet radia-
tion is also used for cosmetic purposes (Ohnaka, 1993).

An occupational cohort study of risks of cutaneous melanoma
among Swedish male workers found that workers exposed to ultra-
violet radiation sources had elevated occupational risk ratios for
different body locations (Perez-Gomez, et al., 2004).

Occupational Exposure to Ionizing Radiation

Workers, who have protracted and fractionated exposure to
ionizing radiation, may be at increased risk of skin cancer, leukemia
and other cancers (Freedman, et al., 2003; Wang, et al., 2002). Fried-
man, et al. (2003) analyzed the risk of melanoma among medical
radiation workers based on a sample of 68,588 white radiological
technologists. According to the results, melanoma was significantly
related to phenotypic characteristics (skin tone, eye and hair color),
personal history of non-melanoma skin cancer, family history of
melanoma, and residential sun exposure. Risk of melanoma was
elevated among individuals who had worked prior to 1950, espe-
cially among those radiological technologists who worked five or
more years before 1950, when radiation exposures were likely to be
highest. Melanoma risk was modestly higher among radiological
technologists who did not routinely use a lead apron or shield
when they first began working.

In China, Wang, et al. (2002) studied cancer incidence among
27,011 medical x-ray workers in China, during the period, 1950 to
1995. They used reconstructed dosimetry methods to show that
medical x-ray workers had significantly elevated risk for cancers of
the skin, along with leukemia, female breast cancer, and other
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cancers. They believe that the high risks of these cancers, and pos-
sibly thyroid cancer may be related to occupational exposure to x-
rays.

Gallagher, et al. (1996) found that x-ray treatment for skin con-
ditions may increase the risk of squamous cell and basal cell carci-
noma of the skin. In a case control study of males in Alberta,
Canada, using 406 cases (180 squamous cell carcinoma and 226
basal cell carcinoma) and 406 randomly selected male controls, the
researchers found that non-diagnostic x-ray treatment for skin dis-
eases increased the risk of both types of skin cancer.

Occupational Exposure to Cosmic Radiation

Pilots and cabin attendants may have prolong exposure to
cosmic radiation along with electric and magnetic fields and chem-
icals, and research is underway to determine if they are at risk for
developing skin cancer and other cancers (Zeeb, et al., 2003;
Reynolds, et al., 2002; Rafnsson, et al., 2003; Pukkala, et al., 2002).
Some studies have revealed a higher than expected rate of skin
cancer and other cancers. However, the link between cosmic radi-
ation and skin cancer has not been established. One investigation
of cancer incidence among 10,211 commercial airline pilots in
Denmark, Finland, Iceland, Norway, and Sweden, found an
increased incidence in skin cancer among airline pilots (Pukkala, et
al., 2003). The investigators obtained elevated cancer risks for
melanoma, squamous cell carcinoma, and basal cell carcinoma.
However, the study did not suggest that the marked increase is due
to cosmic radiation, although some influence of cosmic radiation
on skin cancer cannot be completely excluded.

Reynolds, et al. (2002) investigated California flight attendants
and reported that compared to the general population, flight atten-
dants had a malignant melanoma rate that was about twice than
expected, and female breast cancer incidence was over 30% higher
than expected.
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Exposure to Carcinogens and Skin Cancer

A link between prolonged or multiple exposure to carcinogens 
and increased risk of developing skin cancer and other cancers 
has been found (Czene, et al., 2003; Richter, et al., 2003; Yu, et al.,
2001).

Based on a case-control study of males in Alberta, Canada,
Gallagher, et al. (1996) evaluated the risks for squamous and basal
cell carcinoma associated with exposure to various chemicals.
According to the study findings, males exposed at the highest ter-
tiles to insecticides, herbicides, fungicides and seed treatments and
petroleum products, grease and several other products had
increased risks for squamous cell carcinoma. With regard to basal
cell carcinoma, males exposed to dry cleaning agents had an ele-
vated risk for basal cell carcinoma.

Research has shown that workers exposed to polychlorinated
biphenyls (PCBs) have an excess mortality from malignant
melanoma (Ward, et al., 1997). A study of 138,905 men employed
at five electrical power plants discovered that mortality from malig-
nant melanoma increased with exposure to PCBs (Loomis, et al.,
1997). The investigators indicate that the link between PCBs expo-
sure and malignant melanoma is a concern for workers in this
industry.

In a study of cancer risks among hairdressers, Czene, et al.
(2003) conducted a follow-up study of a cohort of 38,866 female
and 6,824 male hairdressers. In their study, female hairdressers had
an increased risk for in situ skin cancer, and cancers of the pan-
creas, lung, and cervix. In terms of in situ skin cancer, the increased
risks were related to the scalp and neck of the hairdressers, the sites
of contact for hair dyes.

Research also has linked chronic occupational exposure to
arsenic and increased risk of skin cancer and other skin diseases
(Yu, et al., 2001). In Taiwan, chronic arsenic exposure resulted in an
endemic of hyperpigmentation, keratosis, and skin cancer. The
arsenical skin cancers presented as multiple lesions at different
disease stages. Arsenical skin cancers were often found in body
areas not exposed to the sun. The fact that this type of cancer is
inhibited by Ultraviolet radiation B may explain why they occur in
body areas not covered by clothing.
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Moran (1992) investigated the epidemiological factors of
cancer in California and found a possible link between occupa-
tional exposures to dusty environments and an increased incidence
of skin cancer, gastric cancer, and lymphoma. In their case-control
study of males in Alberta, Canada, Gallagher, et al. (1996) dis-
covered that exposure to fiberglass dust was related to an increased
risk of basal cell carcinoma.

Individuals employed as divers in polluted waters may be at
increased risk of skin cancer. Richter, et al. (2003) studied cancer
risks in five successive cohorts of 682 naval divers with multiple
exposures to carcinogens from Israel’s most polluted waterway and
showed an increased incidence of skin cancer and other cancers.
Cohorts first diving after 1960 had increased risks of cancer 
compared to those diving before 1960. The researchers also found
short induction periods for the cancers. These results suggest that
direct contact with and absorption of various toxic compounds is
associated with an increased risk for cancer and short induction
periods.

Sunscreens

The effectiveness of those sunscreens, which block only ultra-
violet B, in reducing the risk of skin cancer has been debated by
scientists, and their use has been implicated as a major risk factor
for skin cancer (Uhoda, et al., 2002; Garland, et al., 1993). Melanoma
incidence and mortality rates have increased since the 1970s and
1980s despite the fact that sunscreens with high sun protection
factors became widely used beginning in that period (Garland, et
al., 1993). In the past, widely used chemical sunscreens blocked
ultraviolet B radiation but were ineffective in blocking ultraviolet
A radiation, which constitutes up to 90 to 95% of ultraviolet energy
in the solar spectrum. Sunscreens that blocked only ultraviolet B,
by preventing erythema, sunburn, and accommodation of the skin
to sunlight, may have facilitated excessive exposure of the skin to
other types of solar radiation that cause skin cancer. These results
are suggested by laboratory studies, which show that ultraviolet B
sunscreens may be ineffective in preventing these cancers, and their
use may actually increase sun cancer risks (Garland, et al., 1993).
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New sunscreens now block both ultraviolet B and ultraviolet A,
and these sunscreens will presumably decrease the risk of skin
cancer.

Sunbeds

Bataille, et al. (2004) evaluated the cancer risk of using sunbeds
based on a case-control study of melanoma (413 cases and 416
control subjects) in the United Kingdom. The results indicated that
the risk of melanoma increased only for fair skinned, young
persons, after adjusting for sun exposure characteristics, such as a
history of more than 10 severe sunburns and having sunburns
before the age of 15 years. The investigators suggest that use of
sunbeds may moderately affect persons with sun-sensitive skin
types. However, they note that the magnitude of the melanoma risk
in relationship to natural and artificial solar exposure is small com-
pared to skin type, nevus counts, and other phenotypic risk factors.

Smoking

Ultraviolet radiation exposure in relationship to smoking and
other risk factors may be linked to an elevated risk of a sclerosing
form of basal cell carcinoma known as morpheaform basal cell car-
cinoma (Erbagci and Erkilic, 2002; Zak-Prelich, et al., 2004). 
Morpheaform basal cell carcinoma contains more mast cells than
other forms of basal cell carcinoma. As yet, the causes and clinical
significance of high levels of mast cells are not known. It has been
noted that smoking and exposure to ultraviolet radiation may be
associated with the creation of morpheaform basal cell carcinoma.
Erbagci and Erkilic (2002), using a retrospective study of occupa-
tional ultraviolet exposure using 34 patients with morpheaform
basal cell carcinoma and 50 patients with solid basal cell carcinoma,
showed that morpheaform basal cell carcinoma was significantly
more prevalent in smokers compared to patients with solid tumor
basal cell carcinoma. In patients with morpheaform basal cell car-
cinoma, smokers had a higher average number of mast cells than
non-smokers. In addition, the average number of mast cells among
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smokers with morpheaform basal cell carcinoma was significantly
higher than that of smokers with solid basal cell carcinoma. Expo-
sure to ultraviolet radiation alone did not predict either the fre-
quency of mast cells or morpheaform basal cell carcinoma. The
researchers note that smoking can play an important part in the
development of morpheaform basal cell carcinoma by increasing
the number of peritumoral mast cells.

Immunosuppression

Immunosuppressive therapy has been related to an elevated
risk of basal cell carcinoma and non-Hogkin lymphoma (Sorensen,
et al., 2004; Zak-Prelich, et al., 2004). One study found that patients
treated with glucocorticoids, a common immunosuppressive
therapy, have an increased risk of developing squamous cell carci-
nomas and non-Hodgkin lymphoma (Sorensen, et al., 2004). Organ
transplant recipients also frequently develop skin cancers, espe-
cially cutaneous squamous cell carcinoma (Lindelof, et al., 2003).
Excessive sun exposure and other risk factors may increase the risk
of skin cancer in these patients, but these associations are unclear.
Based on a case-control study with 95 kidney transplant recipients
who had developed cutaneous squamous cell carcinoma, Lindelof,
et al. (2003) discovered that poor tanning ability, rather than level
of sun exposure, was related to the development of cutaneous
squamous cell carcinoma in kidney transplant recipients. Bordea,
et al. (2004) discovered that renal-transplant recipients have an
increased risk of developing skin cancers, particularly squamous
cell carcinoma. The investigators recommend that renal transplant
patients be advised about possible skin complications, obtain
regular dermatological follow-ups, and their immunosuppressive
therapy should consist of minimum effective doses with good graft
function.

Human Papillomavirus Infection

In their hospital-based study in Italy, Masini, et al. (2003) dis-
covered that human papillomavirus type 8 predicted an increase
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occurrence of cutaneous squamous cell carcinoma, while human
papillomavirus type 15 was negatively related to cutaneous squa-
mous cell carcinoma. According to the investigators, viral infection
could serve as a co-factor in the development of cutaneous squa-
mous cell carcinoma.

Disability, Quality of Life, and Cancer

Innovations in cancer detection, treatment, and rehabilitation
have led to the increased survival of cancer patients. As cancer sur-
vivors live longer, they may face increased work disability and
quality of life problems.

Research has been conducted to determine the prevalence of
work disability among cancer survivors. Hewitt, et al. (2003) used
data from the population-based 1998–2000 National Health Inter-
view Survey to analyze disability and health status of cancer sur-
vivors and individuals with other chronic diseases. The researchers
discovered that cancer survivors without other chronic diseases
had a higher probability of reporting fair or poor health, work 
disability under the age of 65 years, psychological disability, 
and impaired activities of daily living than individuals without a
history of cancer or other chronic condition. Cancer survivors who
had co-morbid chronic conditions were more likely to report poor
health and disability compared to those who did not have co-
morbid chronic diseases (Hewitt, et al., 2003).

A variety of factors influence disability and quality of life
among cancer survivors (Al-Otaibi, 2004). Work disability and
impaired quality of life are caused by major side effects, which can
be due to different types of cancer, cancer therapies, and thera-
peutic doses (Spelten, et al., 2003; Schneider, et al., 2002; Delbruck,
1997).

Sometimes combined cancer therapies result in adverse out-
comes for cancer survivors. One report showed that heart and lung
injury caused by irradiation and chemotherapy in the treatment of
Hodgkin’s disease can produce shortness of breath or difficulty
breathing and reduced maximal exercise heart rate (Lund, et al.,
1996). In addition, patients may be at risk for the late effects of
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chemotherapy and radiotherapy. Side effects can lead to work 
disability, increased levels of fatigue, and disabling muscular 
weakness.

Fatigue is a major side effect of the disease itself as well as 
the treatment and has been identified as a major predictor of work
disability and reduced quality of life (Spelten, et al., 2003; 
Winningham, 2001; Lucia, et al., 2003). Spelten, et al. (2003)
assessed cancer-related fatigue symptoms and rates of return to
work using a prospective cohort study of 235 cancer patients who
went through curative treatment. In their study, 64% of the cancer
survivors went back to work within 18 months. Fatigue predicted
return to work independent of cancer diagnosis and treatment, but
not cancer-associated symptoms. The investigators suggest that
enhanced management of cancer-associated symptoms will help
cancer survivors return to work.

Other related cancer-related effects include cognitive impair-
ment, decreased sexual relations, pain, nausea, and dyspnea, and
these problems can be disabling for cancer survivors. The loss of
physical functioning, diminished quality of life, work-related dis-
crimination, insurance loss, and reduced life expectancy can
produce severe psychological problems in this population. In addi-
tion, depression, anxiety, hostility, and sleeping problems, are all
factors which can lead to diminished health outcomes, impaired
quality of life, and increased disability (Collins, et al., 2004; Spelten,
et al., 2003; Davies, et al., 2003).

Axillary lymph-nodal dissection produces upper limb edema,
pain at the thoracic wall, and lower limb function, leading to
impaired work disability, reduced quality of life, and emotional
distress (Collins, et al., 2004; Boccardo and Capisi, 2002).

Based on qualitative data from interviews with 24 women with
breast cancer, Collins, et al. (2004) discovered that returning to
normal functioning took longer than expected for both the women
and their physicians. Many women indicated that they had diffi-
culty performing upper-body tasks, which led to impaired func-
tioning, reduced employability at work, and discomfort while
driving, doing housework, or sleeping. The adverse physical effects
resulted in psychological strain for the women were reminded of
the trauma of their illness and the fact that they might never regain
normal functioning.
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Based on a survey of 378 breast cancer survivors, Stewart, et
al. (2001) explored the impact of breast cancer on women’s employ-
ment, insurance coverage, and their disclosure of the disease to
family, friends, and work supervisors. They found that over 50%
had disclosed their condition to their work colleagues and super-
visors. Forty percent of the women reported that breast cancer had
changed their priorities or progress at work, and 5% were afraid to
change their jobs in case they became ill again. A significant per-
centage of the cancer survivors stated that they had been refused
insurance or had their premiums increased due to their past diag-
nosis of breast cancer.

Aspects of the work environment may increase a cancer 
survivors’ risk of disability. Drawing on a sample of 235 cancer
patients in the Netherlands, one investigation showed that the 
type of workload was related to return to work (Spelten, et al.,
2003).

Older age, co-morbidity and other factors increase the risk of
disability and impair the quality of life among cancer survivors.
Older persons with co-morbid chronic conditions, such as cancer,
stroke, and hip fracture may be at increased risk for severe mobil-
ity disability (Guralnik, et al., 2001).

Gender disparities in disability among cancer survivors have
been found (Lund, et al., 1996; Spelten, et al., 2003). Based on a
national cohort study of 116 Hodgkin’s disease patients, one inves-
tigation found that being female gender a significant risk factor for
cardiac and pulmonary sequelae following mediastinal irraditation
with or without chemotherapy.

Gruber, et al. (2003) evaluated the long-term impact of
hematopoetic stem cell transplantation on a sample of 163 patients
who had undergone the procedure during a preceding 16-year
period. The authors discovered that unemployed patients had a
greater risk of pain and psychosocial impairment, including sleep
disorders, anxiety, depression, and disruption in intimate and
family relations.

Lifestyle behaviors, such as sedentary lifestyles, smoking,
alcohol use, being overweight, and obesity may influence disabil-
ity rates in cancer survivors. Sedentary behaviors can promote
muscle catabolism and worsen functional capacity in persons with
cancer (Lucia, et al., 2003).
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Stress, Coping Strategies, and Social Support

How do cancer survivors cope with the stresses of their con-
dition, the potential disruption of family, social, and occupational
functioning, and the possible shortened life expectancy? Are
certain coping strategies more effective than others in helping
cancer survivors deal with these obstacles and uncertainties?

Dr. Mark L. Goldstein offers a case study of a patient with non-
Hodgkins lymphoma to describe some of the problems that cancer
patients experience in their social, occupational, and family 
functioning.

Case Study

James is a 52-year-old married Caucasian male, who has no
children. He had owned his own successful business for the past
twenty years and was actively involved in his local Rotary club and
school board. James always had a problem with obesity, but his
weight never slowed him down. Then he began to feel generally
ill, with concomitant weight loss, sweating at night, and a low-
grade fever. Despite these symptoms, he did not see a doctor for
several months. Ultimately, he was diagnosed with non-Hodgkins
Lymphoma. He then began chemotherapy on an outpatient 
basis, which he tolerated poorly. James was unable to work, with-
drew from friends and family and became chronically anxious. He
began to develop panic attacks and was constantly in fear of dying,
debilitating him. In turn, his wife became angry and began an
affair.

While receiving chemotherapy in the hospital, he began psy-
chotherapy with a clinical psychologist, who specialized in hyp-
notherapy (a technique that assists patients in tolerating the
chemotherapy). When James’ anxiety worsened, he began to see
the same psychologist, who provided him with individual coun-
seling and later provided marital counseling to James and his wife.
The therapist utilized primarily cognitive-behavioral strategies,
including hypnotherapy, imagery, Jacobsonian muscle relaxation,
biofeedback and breathing exercises as well as thought-stopping
techniques to assist James with his anxiety. His physician also
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placed him on an anxiolytic, specifically Alprazolam (Xanax) to
help reduce his anxiety.

At present, James is in remission, has returned to work and
reconciled with his wife. He continues to have periodic anxiety and
panic attacks and continues in counseling. However, he only uti-
lizes anti-anxiety medication as needed.

The above case study and other research show that psycho-
social distress and anxiety are major psychosocial problems asso-
ciated with cancer and can lead to maladaptive coping strategies
(Grassi, et al., 2004; Hammerlid, et al., 1999). An investigation of
105 women with breast cancer revealed that higher levels of health
anxiety were associated with greater maladjustment based on the
Mini-Mental Adjustment to Cancer scale (Grassi, et al., 2004).

Based on a sample of 87 cancer patients undergoing radio-
therapy, Fritzsche, et al. (2004) discovered that mental and behav-
ioral disorders, most of which were adjustment disorders, were
diagnosed in 51% of the patients. The need for psychotherapy was
assessed by patients and by a professional. The professional deter-
mined that 32.2% of the patients were actually in need of psycho-
therapy, compared to 43% of the patients who accepted the offer of
psychotherapy. There was a significant difference in the viewpoint
of the patients and the professional towards anxiety as a justifica-
tion for psychotherapy, while the professional considered it an
important indicator for psychotherapy, the patient did not.

Depression and anxiety are prevalent psychosocial disorders
among cancer patients and is related to pain, suicide risk, dimin-
ished quality of life, impairment, and maladaptive coping strate-
gies (Grassi, et al., 2004a; Grassi, et al., 2004b; Grassi, et al., 2004c).
Using findings from the Southern European Psycho-Oncology
Study, Grassi, et al. (2004c) reported that 34% of 277 cancer 
patients had pathological scores on the anxiety component of the
Hospital Anxiety-Depression Scale and 24.9% on the depression
component.

An investigation of 148 randomly selected postoperative
ambulatory breast cancer patients revealed that 23% of the patients
exhibited psychiatric morbidity using the Hospital Anxiety-
Depression Scale (Akechi, et al., 2001). Various factors were 
found to be associated with the patients’ psychiatric morbidity,
including pain, dyspnea, having children with health difficulties,
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and poor coping strategies such as feelings of helplessness and
hopelessness.

A prospective multi-center investigation of head and neck
cancer patients in Sweden and Norway by Hammerlid, et al. (1999)
showed that about one third of the patients were classified as
having a possible or probable mood disorder six times during a
one-year study period. The investigators also discovered that
anxiety levels were highest at the time of diagnosis, while depres-
sion was most prevalent during treatment. Females had higher
anxiety levels than males at the time of diagnosis, and patients
under the age of 65 years had higher levels of anxiety than head
and neck cancer patients who were 65 years and older.

Dr. Mark L. Golstein’s case study of James illustrates that
cancer patients may engage in a variety of positive and negative
coping and harm appraisal strategies. Researchers constructed the
Mental Adjustment to Cancer Scale to measure the different ways
in which cancer patients cope with cancer (Osborne, et al., 1999).
The Mental Adjustment to Cancer Scale measures such constructs
as fighting spirit, anxious preoccupation, feelings of helplessness
and hopelessness, fatalism, and loss of control.

Haase and Phillips (2004) suggest that hope-fostering coping
techniques and use of spirituality may be especially effective in
helping adolescents and young adults adjust to cancer.

Researchers have found that cancer patients use emotion-
focused and adaptive-problem-focused strategies (Burker, et al.,
2004; Bishop and Warr, 2003). Some of these passive or emotion-
focused strategies, such as disengagement, avoidance, ruminating
and venting emotions, and failing to request emotional support, are
dysfunctional, and have been associated with psychosocial distress
and impairment (Burker, et al., 2004; Bishop and Warr, 2003).

Using a sample of 68 breast cancer patients with chronic 
pain, Bishop and Warr (2003) evaluated the possible relationship
between coping styles and disability, and found that active coping
strategies predicted less disability, while passive coping techniques
predicted higher disability levels.

Other researchers have shown that emotional approach coping
is actually adaptive in chronic pain patients. Based on a sample of
80 patients suffering from chronic myofacial pain, Smith, et al.
(2002) discovered that emotional approach coping, such as the use
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of emotional processing and emotional expression, were related to
lower pain levels and less depression. These findings contrasted
with the patients’ use of passive pain-coping strategies, which were
related to poor adjustment and higher pain levels.

Austenfeld and Stanton (2004) indicate that measures of
emotion-focused strategies are confounded with psychosocial 
distress and self-deprecation. They suggest that aspects of the 
environment, stressful experience, and individual characteristics
moderate the association between emotion-focused coping and
health outcomes. According to the authors, longitudinal and exper-
imental data support the finding that emotion-focused strategies
are adaptive in patients with breast cancer, chronic pain and 
infertility.

Cognitive processes underlying emotional reactions may alter
the ways in which patients cope with their disease. Based on a
survey of 148 women with possible breast disease, Lowe, et al.
(2003) discovered that acceptance/resignation coping was related
to self-accountability and pessimistic appraisals of both the future
and emotion-focused coping potential.

In a study of peritoneal disease patients, Pucheu, et al. (2004)
found that patients had higher physical quality of life if they felt
that their behavior could influence their health status. Patients 
who believed that their health condition was less controllable were
more likely to report low psychological quality of life and more
maladaptive, emotion-focused coping strategies, e.g., avoidance
coping strategies.

Pain catastrophizing is another response used by some cancer
patients. Pain catastrophizing involves characterizing pain as
awful, horrible or unbearable, and it is considered an important
aspect in the experience of pain (Gracely, et al., 2004; Bishop and
Warr, 2003).

The level of physical distresses may influence coping strate-
gies in cancer patients. Chen and Ma (2004) evaluated the possible
association between symptom and coping techniques in breast
cancer patients who had undergone a mastectomy in the past 
two years. In their study, the degree of biopsychosocial distress
among mastectomy patients ranged from none to mild. The 
mastectomy patients who had high levels of physical discomfort
and pain were likely to also have a high degree of psychological
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distress and functional impairment. Patients who suffered
symptom distresses were more likely to use problem-focused
coping techniques, and these strategies were helpful in reducing
symptom distresses.

A variety of other factors may influence the effect of coping
strategies among cancer patients. In a study of patients with large
tumors of the mouth, Kollbrunner, et al. (2001) discovered that
patients with higher self-esteem were able to develop better coping
techniques than those with low self-esteem. They also found that
psychosocial burden in early childhood were associated maladap-
tive coping strategies. The authors reported that higher psycho-
social burden was related to defensive coping strategies, including
distrust, cognitive avoidance, and distraction.

Stress and coping strategies for cancer patients may differ from
those used by their caregivers. Based on a convenience sample of
257 cancer patients and 196 of their caregivers from 2 hospitals in
Seoul, South Korea, Kim (2003) compared stress and coping tech-
niques of cancer patients and their caregivers. Cancer patients 
had higher stress levels than their caregivers, and were more likely
to use emotion-focused coping methods than problem-focused
coping techniques. In contrast, caregivers used problem-focused
coping techniques more than emotion-focused coping methods 
and they frequently used positive coping and information seeking
strategies. When caregivers used emotion-focused methods, they
used the “wish” strategy more than patients did. Patients were
more likely to use two coping emotion-focused techniques,
“blame” and “emotion expression” more than caregivers.

Ben-Zur, et al. (2001) compared coping strategies between
breast cancer patients and their spouses based on a sample of 73
breast cancer patients and their spouses. Their results showed that
the patients had higher psychosocial distress than their spouses but
a similar degree of psychosocial adjustment. The patients in this
study relied more on problem-focused coping techniques than their
spouses. Emotion-focused coping strategies included ventilation
and avoidance techniques and were significantly related to the
patient’s distress and maladjustment. The findings of the study also
revealed that the spouses’ emotion-focused coping techniques
were significantly related to the patients’ distress and poor psycho-
social adjustment.
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Barrera, et al. (2004) compared psychosocial adjustment of
mothers of children newly diagnosed with cancer with mothers of
children with acute illnesses. Based on a sample of 69 mothers 
of children with cancer and 22 mothers of children with acute ill-
nesses, the researchers found that the mothers of children with
cancer had more psychosocial adjustment that were associated
with their child’s behavior.

Social support can have a major impact on the daily lives 
of cancer patients and it can take many forms. Family members 
and friends can offer affection, provide health-related information
about cancer, promote self-care behaviors, and provide assistance
in household chores (Biffi and Mamede, 2004). Cancer survivors
frequently obtain social support and health-related information
from other cancer survivors (Skalla, Bakitas, and Furstenberg, et al.,
2004). The Internet has provided an important setting for cancer
survivors to receive social support and education from other cancer
survivors. Health care providers also can offer social support by
providing patients with information and encouragement.

Studies have documented the impact of social support on
cancer patients’ quality of life. Based on a sample of 636 veterans
with colorectal cancer, Sultan, et al. (2004) found that regardless of
the social network size, the availability of emotional and instru-
mental support had an impact on health-related quality of life.

Using a convenience sample of 146 newly diagnosed gastro-
intestinal cancer patients, Yan and Sellick (2004) studied symptoms,
psychological distress, social support, and quality of life issues.
Their findings indicated that depression, symptom distress, and
social support explained 44% of the total variability in health-
related quality of life measure.

Difficulties can develop in providing social support to cancer
survivors (Haley, 2003; Biffi and Mamede, 2004). Partners, family
members, and others who provide social support are vulnerable to
significant stressors as they try to care for cancer survivors (Haley,
2003; Cliff and MacDonagh, 2000).

Biffi and Mamede (2004), based on qualitative interviews with
9 breast cancer survivors, found that problems can occur in sexual
relations between breast cancer survivors and their partners.
Women with mastectomies and their partners may be reluctant to
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engage in sexual relations. In addition, the authors discovered com-
munication problems between breast cancer survivors and their
partners and family members. Breast cancer survivors also are con-
fronted with feelings of impotence and insecurity over their cancer
diagnosis and ability to adjust to family chores.

How effective is social support in influencing health-related
quality of life outcomes for cancer survivors? One report in Japan
analyzed the impact of social support on mental health status
among 176 patients with early stage uterine cervical cancer (Ohara-
Hirano, et al., 2004). The study employed the Center for Epidemi-
ologic Studies Depression Scale to measure mental health
problems. Their results showed that the absence of a husband or a
partner was related to increased pain and worse mental health out-
comes in uterine cervical cancer patients. The authors conclude that
the presence of a husband or partner played an important social
support function for these patients by reducing their level of
depression.

Health care providers may also affect the impact of social
support on cancer survivors’ adaptation to their condition.
Drawing on a sample of 325 women with recently diagnosed breast
cancer, Han, et al. (2004) reported that breast cancer patients who
had perceived problems in their interactions with physicians and
nurses had higher levels of cancer-associated traumatic stress, less
emotional self-efficacy in dealing with cancer, and less satisfaction
with social and family support. Women who were less satisfied
with emotional support from family and friends were less likely to
be satisfied with their physicians.

Cancer Treatment and Rehabilitation Outcomes

Various factors influence the outcomes of cancer treatment.
Cellular targets and activating enzymes limit the anti-tumor activ-
ity of most anti-cancer agents. Constitutive genetic polymorphisms
may curtail drug bioavailability and affect either the effective of
anti-tumor activity or toxicity (Peters, et al., 2004).

Below is a review of cancer treatment outcomes for lung,
breast, colorectal, and skin.
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Lung Cancer

Lung cancer is still the leading cause of cancer-associated
deaths in the world (Rigas and Dragnev, 2005). In the United States,
non-small cell lung cancer is the leading cause of deaths related to
cancer (Budde and Hanna, 2005). Enhanced treatments are needed
to reduce these high mortality rates.

For patients with operable non-small cell lung cancer, surgery
alone has been the standard therapy. Unfortunately, despite com-
plete resection, 5-year survival rates have not been good. Approx-
imately 50% of patients eventually relapse and die from the disease.
In the last 10 years, thousands of patients have participated in ran-
domized trials, resulting in findings that show that post-operative
platin-based adjuvant therapy has a definite survival benefit
(Pisters and Le Chevalier, 2005).

In patients with non-small cell lung cancer, Platinum-based
combination treatments containing Gemcitabine, Vinorelbine, or
Taxanes resulted in response rates of 30–40%, median survival time
of 8 to 10 months and 1-year survival rates of about 35% in
advanced non-small cell lung cancer patients. Some clinical trial
data show that Gemcitabine-Platinum-based therapies produce
beneficial overall and progression-free survival compared to other
Platinum combinations. Gemcitabine-Platinum 2-agent combina-
tions may produce the best benefit-risk ratio in treating patients
with advanced non-small cell lung cancer (Langer, et al., 2005).

Winton, et al. (2005) evaluated whether adjuvant Vinorelbine
plus Cisplatin increases overall survival among patients with com-
pletely resected early-stage non-small cell lung cancer. They ran-
domized a total of 482 patients to receive Vinorelbine plus Cisplatin
or observation only. The results showed that patients who were
treated with Vinorelbine plus Cisplatin had sigificantly higher
overall survival than patients in the observation group (69% vs.
54% five-year survival). The adjuvant chemotherapy also had an
acceptable level of toxicity.

An increasing number of non-small cell lung cancer patients
are feeling better after front-line chemotherapy, are in good status
and are willing to undergo additional treatment (Ardizzoni and
Tiseo, 2004). Unfortunately, second-line treatment options have
been limited in the management of non-small cell lung cancer. A
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multi-targeted antifolate Pemetrexate has therapeutic activity as a
single agent and as part of combined chemotherapy against non-
small cell lung cancer (Budde and Hanna, 2005). A recent phase III
clinical trial found similar survival outcomes for patients treated
with Pemetrexed or Docetaxel in second-line treatments. However,
Pemetrexed with vitamin B (12) and folate supplementation has
less toxicity than Docetaxel (Budde and Hanna, 2005; Ardizzoni
and Tiseo, 2004). Pemetrexed has been produced fewer episodes 
of neutropenia, neutropenic fever, and infections, and with 
Pemetrexed, there has been less use of granulocyte colony-
stimulating factor support (Ardizzoni and Tiseo, 2004). Pemetrexed
has the potential to be used in the treatment of metastatic disease,
as adjuvant therapy, and for locally advanced breast cancer (Budde
and Hanna, 2005).

Researchers have analyzed the effects of Getfitinib and 
Erlotnib, which are small molecules that selectively inhibit epider-
mal growth factor receptor (EGFR)-tyrosine kinase activity (Pao
and Miller, 2005). Gefitinib and Erlotinib are being assessed in
second- and third-line settings for patients with non-small cell lung
cancer. Both drugs have shown favorable response rates and toxi-
city. For example, in a recent phase III trial, Erlotinib demonstrated
a survival advantage of two months compared to the placebo
group (Ardizzoni and Tiseo, 2004).

Retinoids help to regulate cell division, growth, differentiation,
and proliferation, and show promise for targeted lung cancer treat-
ments. Investigators are studying the effectiveness of several syn-
thetic retinoids that bind to retinoic acid receptors. Rexinoids 
are synthetic agents that bind specifically to retinoid X receptors.
Adverse effects of rexinoids include cheilitis, skin reactions, severe
headaches, and hypertriglyceridemia. One multi-targeted synthetic
rexinoid under investigation for use in the treatment of non-small
cell lung cancer is Bexarotene. Bexarotene, combined with chemo-
therapeutic agents, have produced favorable median survival 
for advanced non-small cell lung cancer patients compared to 
combination chemotherapy by itself. In progress are two phase III
trials to further investigate the effects of Bexarotene in treating 
non-small cell lung cancer (Rigas and Dragnev, 2005).

Overexpression of cyclooxygenase-2 (COX-2) is often present
in lung cancer and may influence carcinogenesis, invasion, and
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metastasis. Overexpression of COX-2 has been found to be related
to decreased survival in patients who have a resected early-stage
lung adenocarcinoma (Gore, 2004). Cox-2 inhibition has been
shown to reduce tumor cell proliferation in vivo and improve
tumor radiosensitivity. In addition, COX-2 inhibition may protect
normal pulmonary tissue from radiation-related fibrosis. Studies
are in progress to evaluate the risks and benefits of COX-2 inhibi-
tion in lung cancer therapy.

Breast Cancer

In 2004, more than 215,000 women in the United States were
diagnosed with breast cancer and over 40,000 died. Fortunately,
breast cancer mortality has gone down despite an increase in the
incidence of breast cancer. This decline in breast cancer mortality
may be due to enhanced screening for better detection of tumors
and innovations in early disease treatment (Eneman, et al., 2004).

The goals of neoadjuvant treatment for locally advanced breast
cancer include reducing the size tumors to permit breast conser-
vation and possibly enhance survival rates (Freedman, et al., 2005).
Neoadjuvant treatment initially was dominated by chemotherapy.
Chemotherapy produced increased rates of breast conserving
surgery, but has not brought about increased survival rates com-
pared to standard adjuvant chemotherapy.

Endocrine therapy came to the fore in breast cancer treatment
because of its ability to rapidly and routinely assess the predictive
factors of responses including estrogen (ER), progesterone (PR),
and human epidermal growth factor receptor 2 (HER2) nu recep-
tor status (Freedman, et al., 2005). Endocrine therapy has proved
effective for women with estrogen receptor-positive and/or prog-
esterone receptor (PR) positive breast tumors (Eneman, et al., 2004).
For breast cancer, the selective estrogen-receptor modulator
(SERM) Tamoxifen for many years has been the “gold standard”
among anti-estrogen therapies (Robertson, et al., 2005). Tamoxifen
has been proven to be safe and efficacious in the adjuvant treat-
ment of both pre- and postmenopausal women with hormone-
receptor-positive early disease. However, endocrine therapy is 
not effective for breast tumors which lack ERs and PRs. Ovarian
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suppression is an important option for premenopausal women
(Eneman, et al., 2004).

SERMs, such as Toremifene, Droloxifene, Idoxifene, Ralox-
ifene, and Arzoxifene, have minimal activity in fighting Tamoxifen-
resistant disease and have not been found to be better than
Tamoxifen as first-line therapies for advanced disease. For
advanced disease, the selective aromatase inhibitors (AIs), 
Anastrozole, Letrozole, and Exemestane have had advantages over
Tamoxifen as first-line therapies for patients with early, operable
breast cancer (Robertson, et al., 2005). Recently, the AIs have been
shown to be efficacious in postmenopausal women.

AIs are increasingly being employed in the adjuvant setting
and have been shown to be effective in the metastatic and adjuvant
settings. In addition, AIs have been shown to be effective in the
neoadjuvant setting. Neoadjuvant endocrine therapy with AIs 
has grown from being an experimental palliative therapy for
women with locally advanced breast cancer who were unsuitable
for surgery or chemotherapy to become an effective and possibly
preferred alternative for postmenopausal women with hormone
receptor positive large tumors or locally advanced breast cancer.
Neoadjuvant trials have also facilitated research on predictive bio-
markers of breast cancer in order to clarify the nature of treatment
resistance and sensitivity and help to identify new systemic thera-
pies (Freedman, et al., 2005).

Research is underway to investigate the best sequencing of
therapy with Tamoxifen or an AI (Eneman, et al., 2004). Women
with breast cancer have the benefit of various treatment options,
including the steroidal AI, Exemestane, and the ER antagonist, 
Fulvestrant (Harwood, 2004). The steroidal estrogen receptor (ER)
antagonist, Fulvestrant (Faslodex), downregulates the cellular
levels of the estrogen receptor (ER) and progesterone receptor (PR)
and has no agonist activity (Robertson, et al., 2005). Fulvestrant
may have a potential role as one of the endocrine therapies for
advanced disease.

Gemcitabine (Gemzar) has been effective in fighting breast
cancer because of its positive outcomes (e.g., favorable time to
disease progression and survival outcomes) and low toxicity. Com-
bining Gemcitabine with other cyotoxic agents has the potential 
for non-overlapping toxicities, a novel mechanism of action, and a

CANCER 233



potential lack of cross-resistance. Response rates, time to disease
progression, and survival rates have been enhanced by adding
Gemcitabine to Paclitaxel as a first-line therapy. Gemcitabine is
being studied for the treatment of early breast cancer (Yardley,
2004).

Researchers have analyzed the efficacy, safety, and pharmaco-
kinetics of Trastuzumab (Herceptin) monotherapy as a first-line
therapy for women with HER2-positive metastatic breast cancer. 
A phase II study, based on a sample of 105 patients with HER2-
positive metastatic beast cancer, showed that administering higher
doses of Trastuzumab once every three weeks did not adversely
affect efficacy or safety of the therapy (Baselga, et al., 2005).

There is a risk of Trastuzumab-induced cardiotoxicity when
combined with Anthracyclines or other potentially cardiotoxic
agents after Anthracyclines treatment. The combination of 
Gemcitabine and Cisplatin or Carboplatin (Paraplatin) might
reduce these cardiotoxic risks. Clinical evidence suggests that
Trastuzumab plus Gemcitabine and Trastuzumab plus 
Gemcitabine plus Cisplatin or Carboplatin should be analyzed in
clinical trials (Konecny and Pegram, 2004).

Phase I clinical trials have suggested that the combination of
Gemcitabine and Paclitaxel is safe in metastatic breast cancer
patients. One hundred and fourteen of 221 patients (52%)
responded to the combination of Gemcitabine and Paclitaxel.
Among patients who had undergone previous chemotherapy, the
response rates were lower (45% second-line treatment and 70% first
line treatment). For the Gemcitabine-Paclitaxel therapy, toxicity has
been low. Compared to Paclitaxel alone, the phase III registration
trial found that the Gemcitabine-Paclitaxel treatment is superior in
terms of time to disease progression, response rate, and survival
(Colomer, 2004).

For the adjuvant treatment of patients with node-negative
breast cancer, clinical trials have evaluated the efficacy of Uracil
and Tegafur (UFT). Based on a review of pooled analysis of six ran-
domized trials, Noguchi, et al (2005) concluded that the survival of
women with node-negative breast cancer improved with adjuvant
UFT. Because UFT had milder adverse effects, it can be an effective
alternative to Doxorubicin and Cyclophosphamide, or Cyclophos-
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phamide, Methotrexate, and Fluorouracil in the adjuvant therapy
for women with node-negative breast tumors.

Other therapeutic alternatives for advanced breast cancer
include high-dose estrogens and progestins. High-dose estrogens
and Tamoxifen have similar response rates, but the toxicity of estro-
gens limits their use. Therefore, there is a need for new endocrine
therapies, especially for disease that is resistant to Tamoxifen or AIs
(Robertson, et al., 2005).

Breast cancer treatment also may be enhanced through the use
of clinical pathways. For example, clinicians at the National Uni-
versity Hospital, Singapore, have developed a mastectomy clinical
pathway to improve the quality and cost-effectiveness of breast
cancer treatment (Santoso, et al., 2002). In their prospective study,
Santoso, et al. (2002) compared two groups of mastectomy patients,
83 clinical pathway patients and 69 non-pathway patients. They
discovered that patients in the clinical pathway group had a sig-
nificant reduction in their average length of hospital stay and
average cost per patient compared to patients in the non-pathway
group. There were no differences in the rates of complications 
and hospital readmissions between the clinical pathway and non-
clinical pathway patients. The researchers conclude that the use 
of a mastectomy clinical pathway enhanced the consistency in
therapy, the quality of patient care, and lowered the costs of health
care and hospital length of stay. In addition, the investigators con-
clude that the analysis of the mastectomy pathway helps clinicians
identify problems in order to enhance patient outcomes.

Investigators are evaluating the impact of a new diagnostic
procedure, sentinel lymph node biopsy, on patients with breast
cancer. Sentinel lymph node biopsy is used to determine whether
breast cancer has mestastized to axillary lymph nodes. Breast
cancer cells begin to escape from the primary tumor site in the
breast and they travel to the lymph nodes under the arm. The first
lymph nodes that they reach are known as the sentinel lymph
nodes. A sentinel lymph node biopsy necessitates the removal of
only one to three lymph nodes for review by a pathologist. If the
sentinel lymph nodes do not consist of cancer cells, it may not be
necessary to remove additional lymph nodes in the axillary region.
As a result, patients who have the sentinel lymph node biopsy may
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have less pain and fewer complications, such as lymphedema, than
patients who have the standard axillary dissection.

Purushotham, et al. (2005) evaluated 298 patients with early
breast cancer (tumors 3 centimeters or less on ultrasound exami-
nation) and clinically node negative. These patients were randomly
assigned to either a sentinel lymph node biopsy followed by an
axillary lymph node node dissection if they were subsequently
found to be lymph node positive or a control group who received
an axillary lymph node dissection. The investigators discovered
that patients who received the sentinel lymph node biopsy had a
significant reduction in post-operative arm swelling, rate of seroma
formation, numbness, and loss of sensitivity to light touch and pin-
prick compared to patients in the control group.

However, some patients who receive a sentinel lymph node
biopsy report having pain, nerve damage, or lymphedema after the
procedure. These problems occur more often when other lymph
nodes are removd along with the sentinel lymph nodes. A major-
ity of patients who receive the sentinel node biopsy stay one day
or less in the hospital, and sometimes the procedure can be 
performed on an outpatient basis (http://www.cancer.org;
http://www.imaginis.com)

Many surgeons believe that breast cancer may be staged accu-
rately without having to take out any lymph nodes besides the sen-
tinel lymph nodes. However, investigators have discovered that a
low percentage of sentinel node biopsies produce false negative
results. These false negative findings can occur because of several
factors, including: the timing of the dye injections, the type of
dye/tracers employed, the presence of more than one sentinel
node, and the way in which the initial node was sectioned or
stained (http://www.cancer.org; http://www.imaginis.com).

Colorectal Cancer

The primary treatment for lymph-node-positive colon cancer
(stage III) is surgical resection, which cures 50 to 60% of patients
with this condition. Chemotherapy after surgical resection (adju-
vant chemotherapy) has produced a 4-year survival rate of almost
80% (Allegra and Sargent, 2005).
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Over the years, the treatment of patients with metastatic col-
orectal cancer has changed significantly. For the last 40 years, 5-
Fluorouracil (5-FU)-based treatment regimens have been employed
in the treatment of colorectal cancer. Clinicians have a number of
therapeutic options for treating patients relapsing after surgical
excision of their primary tumor. These options include 5-FU used
with FA, Irinotecan and Oxalipatin and the oral Fluoropyrimidines:
Capecitabine and Uracil/Tegafur (UFT). In the first-line treatment
of metastatic colorectal cancer, clinical trials have found that com-
bination treatment with 5-FU/FA and Irinotecan or Oxaliplatin is
more effective than than 5FU/FA alone (Christopoulou, 2004).

Irinotecan or Oxaliplatin, when used as a neoadjuvant treat-
ment with 5-FU—folinic acid (FUFA), can give a percentage of 
colorectal cancer patients hope for long-term survival because the
treatments make originally unresectable liver or lung metastases 
of colorectal cancer respectable. For patients with Stage IV col-
orectal cancer, Irinotecan combined with 5-FU is necessary for pal-
liative sequential chemotherapy. The longest progression-free and
overall survival for metastatic colorectal patients in the palliative
setting can be achieved with sequential FOLFIRI before or after
FOLFOX combination. Sequential use of both 5-FU, Irinotecan 
and Oxaliplatin is necessary to attain maximum survival time. The
French GERCOR Group reported a 26-month median overall sur-
vival in stage IV colorectal cancer patients who received sequential
use of continuous infusional FUFA, Oxaliplatin and Irinotecan
combinations. In large phase III trials employing 5-FU, Irinotecan,
and Oxaliplatin, a higher percentage of patients who were treated
with all three drugs had longer overall survival (Lang and Hitre,
2004).

The oral Fluoropyrimidine Capecitabine is an alternative 
to bolus Fluorouracil plus Leucovorin as first-line therapy 
for metastatic colorectal cancer. Twelves, et al. (2005) analyzed
Capecitabine as adjuvant treatment for stage III colon cancer. They
randomly assigned 1,987 patients with resected stage III colon
cancer to receive oral Capecitabine or bolus Fluorouracil plus 
Leucovorin for 24 weeks. The results indicated that patients receiv-
ing Capecitabine had a better relapse-free survival rate and fewer
adverse events than patients treated with bolus Fluorouracil plus
Leucovorin.
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For rectal cancer, investigators in phase I/II clinical trials 
are evaluating the effectiveness of integrating Irinotecan into pre-
operative combined-modality therapy regimens. These clinical
trials reveal that continuous infusion Fluorouracil (5-FU), Irintecan,
and pelvic radiation is the recommended therapy for patients who
get Irinotecan-based combined-modality therapy. Capecitabine is
being substituted for continuous infusion of 5-FU in new trials that
analyze preoperative combined-modality regimens (Minsky, 2004).

Epidermal growth factor inhibitors, vascular endothelial
growth factor (VEGF) inhibitors, and cyclooxygenase 2 inhibitors
are new agents under investigation (Christopoulou, 2004). Beva-
cizumab, the VEGF inhibitor, has been shown to increase the effec-
tiveness of first-line Irinotecan treatment. Evidence also indicates
that in the second-line treatment of stage IV colorectal cancer, the
addition of Cetuximab brings back Irinotecan sensitivity (Lang and
Hitre, 2004).

With regard to the treatment of elderly patients, Lang and
Hitre (2004) note that the toxicity and efficacy of Irinotecan is not
significantly different from the toxicity and efficacy reported in a
younger population.

Skin Cancer

Treatment results for metastatic melanoma continue to be
unfavorable (Buzaid, 2004). Response rates from 8% to 15% are 
produced by single-agent chemotherapy and combination
chemotherapy obtains a response rate from 10% to 30% (Buzaid,
2004; O’Day, et al., 2002). However, these responses are not gener-
ally sustained. Immunotherapy, especially high-dose Interleukin
(IL)-2 (Proleukin) also has produced a low response rate (about
15%), but it is frequently more durable. The combination of Cis-
platin-based chemotherapy with IL-2 and Interferon-Alpha
(known as biochemotherapy) has demonstrated responses rates
from 40% to 60% in phase II research, and 8% to 10% of patients
have had sustained complete remissions (Buzaid, 2004; Flaherty,
2000).

A phase II study of neoadjuvant biochemotherapy for stage III
melanoma discovered that neoadjuvant biochemotherapy seemed
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to be promising (Gibbs, et al., 2002). However, phase III trials have
obtained predominantly negative findings. Buzaid (2004) believes
that these inconsistencies in results are due to the use of different
treatment regimens, selection of patients, and physician selection.

Effective treatments for basal cell carcinoma have been devel-
oped. An immune response modifier, Imiquimod, has been demon-
strated to be efficacious in the treatment of basal cell carcinoma
(Peris, et al., 2005).

Chemoprevention offers hope in preventing photoaging and
cancer development (Uliasz and Spencer, 2004). Chemoprevention
involves employing natural or synthetic agents that slow down,
block or reverse carcinogenesis (Uliasz and Spencer, 2004; Gupta
and Mukhtar, 2002). Since both photoaging and carcinogenesis 
are multi-stage in nature, tumor development can be stopped 
at several intervention points. Vitamins, diet, aspirin and non-
steroidal anti-inflammatory drugs, and topical agents are novel
chemoprevention agents under analysis (Uliasz and Spencer, 2004).
Various agents under investigation are present in food and are
supplemented or topically applied to prevent different stage of skin
cancer. The effects of retinoid on preventing human skin cancer are
being analyzed. A polyphenolic fraction isolated from green tea
and silymarin, a flavonoid present in artichoke are also being eval-
uated for their chemopreventive potential using different stages of
mouse skin cancer (Gupta and Mukhtar, 2002).

Psychosocial Interventions with Cancer Patients

A randomized clinical trial by Andersen, et al. (2004) tested the
hypothesis that a psychological intervention would lower psycho-
social distress, enhance health behaviors, improved dose-intensity
of chemotherapy, and immune responses. Based on a sample 
of 227 women who were surgically treated for regional breast
cancer, the researchers evaluated the effects of a 4-month, weekly
small group session consisting of strategies to lower stress, improve
mood, change health behaviors, and maintain adherence to the
cancer regimen. The results of the clinical trial indicated that cancer
patients who participated in the psychological intervention had
significantly lower anxiety levels, improved levels of perceived
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social support, improved nutritional patterns, and reductions in
smoking. Cancer patients in the psychological intervention had
improved dose-intensity measures and immune responses.

On the basis of a sample of 174 patients, aged 18 to 74 years,
with a malignant disease, Greer, et al. (1992) reported that patients
who received the therapy had significant improvements in differ-
ent psychological measures than control patients at the 8-week
follow-up period. Patients in the therapy group scored significantly
higher in fighting spirit and lower in helplessness, anxious pre-
occupation, fatalism, anxiety, and psychological symptoms than
control patients. After the 4-month follow-up, patients in the
therapy group had lower anxiety, psychological symptoms, and
psychological distress than the control patients. In the therapy
group, the percentage of severely anxious patients went down from
46% at baseline to 20% at eight weeks and 20% at four months. In
the control group, the proportion dropped from 48% at baseline to
41% at eight weeks and to 43% at four months. In the therapy
group, the percentage of patients suffering depression went down
from 40% at baseline to 13% at eight weeks, and 18% at four months
and 30%, 29%, and 23%, respectively, in the control group.

Other research has examined the effects of tricyclic anti-
depressants, serotonin reuptake inhibitors, and norepinephrine re-
uptake inhibitors in cancer patients. Reboxetine has been found to
be effective safe and effective in the treatment of patients suffering
depression, including those with Parkinson’s disease and HIV.
However, more research is needed to determine its usefulness in
the treatment of major depressive disorder among breast cancer
patients. An open, prospective 8-week clinical trial evaluated the
effects of Reboxetine, a norepinephrine reuptake inhibitor, in 20
breast cancer patients (Grassi, et al., 2004). At the 8-week follow-
up, breast cancer patients in the treatment group showed improve-
ment in the severity of depression (based on the 17-item Hamilton
Scale for Depression), psychiatric symptoms (using the Brief
Symptom Inventory), and 2 coping styles: feelings of hopelessness
and anxious preoccupation (using the Mini-Mental Adjustment to
Cancer Scale). Breast cancer patients in the treatment group also
showed improvement in emotional, cognitive, dyspnea, sleep, and
global dimensions of the European Organization for Research and
Treatment of Cancer Quality-of-Life Questionnaire. One breast
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cancer patient had to discontinue the medication because of hypo-
manic switch and another patient had to discontinue it because of
two side effects: tachycardia and tension. Seven patients developed
transient side effects: mild anxiety, insomnia, and sweating. The
investigators concluded that Reboxetine was well tolerated in this
small group and has the potential to improve depressive symp-
toms, quality of life and dysfunctional coping styles.

Cancer Patient Education and Self-Management

Cancer patient education and self-management programs
have several goals. One goal is to determine the best ways to
inform patients about the need for cancer screening (Volk, et al.,
2003; Ruthman and Ferrans, 2004). Patient education is essential to
teach patients about their risks for certain cancers and inform them
of effective cancer screening procedures.

When the efficacy of cancer screening is uncertain, patient edu-
cation interventions seek to promote informed decision making
about cancer screening. For example, the efficacy of screening for
prostate cancer among primary care patients has been viewed as
problematic (Volk, et al., 2003). Volk, et al. (2003) studied the impact
of an educational videotape on developing informed patient deci-
sions about prostate cancer screening practices. Using a random-
ized controlled trial of 160 men, ages 45 to 70 years, without a
history of prostate cancer, the authors discovered that patients who
viewed the educational videotape had greater knowledge about
prostate screening than those in the control group, although these
differences were reduced within 1 year. Patient satisfaction with the
screening decision did not differ between patients in the videotape
group and patients in the control group. The researchers suggest
that these aids can foster informed decision making.

Ruthman and Ferrans (2004) found similar support for the use
of an educational videotape to facilitate informed decisions about
prostate cancer screening. Using a quasi-experimental design with
52 men who viewed an educational videotape and 52 men who
received usual care only, they found that patients who viewed the
instructional videotape were more likely to prefer prostate-specific
antigen (PSA) screening than those in the usual care group. More-
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over, patient knowledge about prostate screening increased for
patients in the experimental group compared to those in the control
group.

A second goal of cancer patient education programs is to
develop programs to decrease patient’s anxieties over diagnostic
testing. Patients can experience significant anxiety over initial
abnormal diagnostic test results, and patient education interven-
tions seek to minimize these anxieties. In a controlled trial of 2,390
women who received an abnormal mammogram (e.g., one with a
recommendation for follow-up), the investigators found that
patients who had an immediate reading of abnormal mammo-
grams by a radiologist experienced less anxiety compared to
patients in an educational intervention (e.g., taught skills to cope
with anxiety) and in a control group (Barton, et al., 2004).

A third goal is to find the most effective ways to assist cancer
patients in participating in their treatment decisions. Targeted treat-
ment education has the potential to help cancer patients better par-
ticipate in their treatment decisions, enhance patient compliance,
and deal with treatment side effects. One investigation by Dunn,
et al. (2004) used a quasi-experimental design to evaluate the
impact of targeted treatment education materials (an educational
videotape) about radiation therapy on patients’ coping with breast
and head and neck cancer. No differences were found between the
experimental and control groups in terms of primary outcomes
(psychological distress, knowledge about radiation therapy, and
self-efficacy about coping with radiation therapy and symptoms).
However, 90% of the patients in the intervention group reported
that some or all of the information on the instructional videotape
was new to them. Moreover, patients in the experimental group
were satisfied with the instructional videotape and would recom-
mend it to others preparing for radiation therapy.

A fourth goal is to develop the most effective ways to help
patients increase their knowledge of cancer diagnosis and treat-
ment and empower themselves by accessing the Internet and other
sources of information (Eng, et al., 2003; Ziebland, et al., 2004; Pitts,
2004). Patients may seek cancer-related information from a variety
of sources. Some patients may wish to know as much as possible
about all of the treatment effects, while other patients may not want
to know about all of the side effects associated with a treatment.
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Researchers are exploring ways to evaluate the informational
needs of cancer patients and design educational interventions
based on these assessments. Skalla, et al. (2004) met with a focus
group of 51 patients and 14 spouses of patients who had completed
chemotherapy or radiation therapy for cancer to assess their pref-
erences for information about the side effects of treatment. They
found that patients and their spouses are interested in getting infor-
mation about how to get treatment, possible side effects, and the
impact of treatment on their daily activities. While patients rely on
a variety of informational sources, they often found other patients
to be the best sources of information. A majority of the patients pre-
ferred to get as much information as possible, but some preferred
not to know about possible treatment effects. They identified the
following obstacles to obtaining information: difficulties in access-
ing clinicians, in communicating with practitioners, having infor-
mation overload, and difficulties in retaining information.

Cancer patient education research is underway to evaluate
patient use of the internet to obtain information on cancer diagno-
sis and treatment. On the basis of semi-structured interviews with
175 men and women aged 19–83 years with one of five cancers
(prostate, testicular, breast, cervical, or bowel), Ziebland, et al.
(2004) discovered that Internet use, either direct or through friends
or family members, was highly prevalent. Patients reported exten-
sive use of the Internet at every stage of cancer care. They accessed
the Internet for a variety of purposes, including obtaining a second
opinion, receiving support and advice from other patients, inter-
preting symptoms, and seeking information about diagnoses and
treatments. Cancer patients also accessed the Internet to secretly
verify their physicians’ advice and to become expert on their type
of cancer so that they can deal intelligently with their serious health
condition.

Pitts (2004) suggests that women with breast cancer are visit-
ing the personal Web pages of breast cancer survivors to negotiate
identity and acquire practical knowledge about their disease.

An important area of patient education research is determin-
ing the extent to which cancer patients seek information about 
complementary and alternative medicine and use these therapies.
Clinicians can use these findings to provide cancer patients with
reliable information on complementary and alternative medicine.
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Eng, et al. (2003), using a mail survey, evaluated the prevalence
and use of complementary and alternative medicine by 1,108 men
newly diagnosed with prostate cancer. Based on a 42% response
rate, the investigators discovered that 39% of the patients used
complementary and alternative medicine therapies in an attempt
to improve their immune systems and to prevent recurrence. The
most common therapies used included herbal supplements (saw
palmetto), vitamins (vitamin E), and minerals (selenium). Fifty-
eight percent of the users of complementary and alternative med-
icine therapies informed their physicians about their use of these
therapies. Users of complementary and alternative medicine ther-
apies were less likely to rely on their family physician (15%) or
oncologist (7%) for information about these therapies. They were
more likely to consult their friends or family (39%) or the Internet
(19%) for this information. More research is needed to evaluate the
prevalence, use, and effectiveness of complementary and alterna-
tive medicine therapies by cancer patients.

A fifth goal is to develop patient education programs that help
prevent cancer by promoting healthy lifestyle changes (Robinson
and Rigel, 2004). Patient education interventions need to use 
curricula designed to achieve essential lifestyle changes, such as
correcting individuals’ erroneous perceptions of their cancer and
emphasizing those factors that increase their cancer risks. People
continue to believe that having a suntan is beneficial instead of
being a precursor to skin cancer. Information about the correct 
use of the newer sunscreens is essential to reducing the risk of 
skin cancer. In addition, the increased risks of cancer, such as
obesity, inadequate nutrition, and sedentary lifestyles need to be
emphasized.

Robinson and Rigel (2004) evaluated sun protection attitudes
and behaviors of 200 solid-organ transplant recipients and 1,091
randomly selected individuals in the United States. According to
the survey findings, a larger percentage of solid-organ transplant
recipients felt that people with suntans looked healthier compared
to the general population, and 88% of the solid-organ transplant
recipients were unaware that they were at increased risk of acquir-
ing skin cancer. Thirty-five percent of the transplant recipients
reported using sunscreens, as their primary protection. Thirty-five
percent of transplant recipients reported sun burning, a rate similar
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to that reported by the general population. In addition, solid-organ
transplant recipients wear less protective apparel and stay in the
shade less than the general population. Clinicians need to be aware
of the attitudes and behaviors of high-risk individuals towards sun
protection and customize their patient education interventions
accordingly.

A sixth goal is to develop patient education programs that 
help patients cope with the psychosocial impact of cancer, such as
impaired quality of life, emotional distress, loss of social support,
and decreased occupational and educational opportunities (Scura,
et al., 2004). Studies are underway to develop and evaluate cost-
effective programs that provide both social support and education
for cancer patients.
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habits; Lutein/zeaxanthin; Meal
planning; Micronutrients; Nutrition;
Nutritional supplements

Beta-cell secretion, 31
Beta-cryptoxanthin, 185
Bevacizumab, 238; see also Cancer

treatment; Chemotherapy; Colon and
rectal cancer (colorectal cancer); Vascular
endothelial growth factor (VEGF)
inhibitors

Bexarotene, 231; see also Cancer 
treatment; Chemotherapy; Lung 
cancer; Rexinoids; Survival; Synthetic
agents

Bilateral, 97, 186; see also Breast cancer
Bile acids, 204; see also Coffee; Colon and

rectal cancer (colorectal cancer)
Billiards, 163; see also Hobbies
Binge drinking, alcohol, 158; see also

Alcohol
Binge eating disorder, 52; see also

Topiramate (Topamax)

Biochemical, 156
Biochemotherapy, 238–239; see also Cancer

treatment; Chemotherapy;
Chemotherapy, cisplatin-based;
Immunotherapy; Interferon-Alpha;
Interleukin (IL)-2 (Proleukin); Rates; Skin
cancer; Treatment responses

Biofeedback, 24, 113, 223; see also Anxiety;
Complementary and alternative
medicine

Biologic effects, 17, 115
Biological risk factors, 18, 107, 184; see also

Risk factors
Biological studies, 210
Biologic therapy, 12
Biomarkers, 33, 189, 233
Biopsychosocial, 131, 226; see also Breast

cancer; Distress; Mastectomy;
Psychosocial

Biosynthesis, 194
Bisphosphonate, 105; see also Drugs;

Medications; Treatment/management
Bladder cancer, 183; see also Arsenic
Blame, 227; see also Coping strategies,

emotional approach
Blindness, 10; see also Diabetes
Blocks, 125; see also Injections; Low back

pain; Treatment/management
Blocks, electrical stimulation, 24
Blood, 151; see also Blood flow;

Cardiovascular disease; Coagulation,
blood; Fibrinogen; Plaque

Blood clotting, 157; see also Coagulation,
blood

Blood flow, 36
Blood glucose, 154
Blood pressure, normal, 35, 37, 53–54, 56,

151, 158, 165; see also Screening,
health/medical

Blood pressure, exaggerated responses to
psychological stimuli, 148

Blood stream, 157
Blood sugar, 206
Blood vessel damage, 150, 153
Blood viscosity, 148
Blue collar workers, 80, 93; see also

Disability; Occupational; Rheumatoid
arthritis; Socioeconomic status; Work;
Workers

Body composition, 55
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Body fat, central accumulation, 39, 155,
165; see also Fat

Body fat distribution, 39
Body fat, percent, 27
Body image, 114; Fibromyalgia; Patient

education; Self-image; Videotapes
Body mass index, 2, 4, 10, 27, 29–32, 37–38,

40, 69, 101, 145, 151, 154, 184, 188, 202,
205–206; see also Body size; Body
weight; Breast cancer, female; Cancer;
Colon and rectal cancer (colorectal
cancer); Obese/Obesity;
Postmenopausal; Risk

Body sites, 90, 98, 134, 202–203, 208, 211,
214

Body size, 188, 190; see also Breast cancer,
female; Sex hormones, endogenous

Body surface, 212
Body weight, 35, 43, 51, 90–91, 97–98, 185,

188–190, 193; see also Breast cancer,
female; Hormonal factors; Leptin; Risk;
Sex hormones, endogenous

Body weight, desirable, 45
Bolus, 237
Bone, 105, 115–116; see also Low back pain;

Osteoporosis; Spine
Bone demineralization, 100
Bone density, low, 100–102
Bone loss, 100
Bone marrow, 91
Bone mass, 5, 100, 105
Bone micro-architecture, 105–106
Bone mineral density, low, 100, 106
Bone mineral loss, 125
Bone resorption, 105
Books, 129; see also Patient education
Bowen’s disease, 209; see also Risk factors;

Skin cancer
Bowling, 163; see also Sports
BRCA1, BRCA2 genes, mutations in,

186–189; see also Breast cancer, female;
Genetic factors

Breast cancer, bilateral, 195; see also Breast
cancer, female

Breast cancer, female, 7, 105, 178, 185–198,
206, 214–215, 221–222, 224–228, 232–236,
240, 242–243; see also Adjustment;
Adjuvant therapy; Axillary lymph-nodal
dissection; Breast conserving surgery;
Cancer; Cancer treatment;

Chemotherapy; China; Coping strategies;
Death; Disability; Distress; Dose;
Dosimetry; Edema; Emotions;
Employability; Employment; Exposure;
IGF family, IGF-I (insulin-like growth
factor), IGFBP-3 (IGF-I’s primary binding
protein), consisting of ligands, receptors,
binding proteins, and protease;
Functioning, educational, family,
occupational, social; Functioning,
physical; Health behaviors; Impairment,
functional; Incidence; Insurance;
Interventions; Irradiation/radiotherapy;
Leukemia; Maladjustment; Mastectomy;
Metastasis (Metastases); Mini-Mental
Adjustment to Cancer scale; Mortality;
Neoadjuvant treatment; Patient
education; Prevalence; Psychological;
Psychosocial; Quality of life; Radiation,
ionizing, X-ray; Radiological
technologists/X-ray workers; Rates;
Screening, health/medical; Sexual
functioning; Side effects; Skin cancer;
Social support; Spouses; Stress; Surgery;
Survival; Survivors; Thyroid;
Treatment/management; Treatment
complications; Tumor; Tumor size;
Upper extremity/limb; United States;
Women/females; Work, Work
absences/work loss; Work, return to;
Workers

Breast cancer, early-onset, 186–187; see also
Breast cancer, female

Breast cancer, early (tumors 3 centimeters
or less on ultrasound exam and clinically
node negative), 236

Breast cancer, in situ, 187
Breast cancer, locally advanced, 232–233;

see also Breast cancer; Neoadjuvant
treatment

Breast conserving surgery, 232; see also
Breast cancer; Chemotherapy

Breast disease, benign, 186–187, 197, 226;
see also Acceptance/resignation coping;
Breast cancer, female; Cancer; Cognitive,
cognitive-behavioral; Coping strategies;
Coping strategies, emotional approach;
Emotions; Future; Pessimism; Risk

Breast-feeding, 33, 187–188; see also Breast
cancer, female; Risk; Self-accountability
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Breast volume, 191; see also Allele; IGF
family, IGF-I (insulin-like growth factor),
IGFBP-3 (IGF-I’s primary binding
protein), consisting of ligands, 
receptors, binding proteins, and
protease; Parous

Breathing difficulty, 220; see also Breathing
disorders; Cancer treatment;
Chemotherapy; Hodgkin’s disease; Heart
injury; Irradiation/radiotherapy; Lung
injury; Quality of life; Shortness of
breath; Side effects; Toxicity;
Treatment/management

Breathing disorders; 93; see also EEG;
Osteoarthritis; REM sleep; Sleep
disorders/disturbance

Breathing exercises, 223; see also Anxiety
Brief Symptom Inventory, 240; see also

Breast cancer; Psychiatric
British Birth Cohort study (1946), 156; see

also United Kingdom
Brochures, 129–130; see also Patient

education
Building industry, 213; see also Industry;

Occupational; Occupations; Skin cancer;
Solar ultraviolet radiation; Sun
protection; Work; Workers;
Workplace/worksite

Bupropion (Wellbutrin), 52; see also Weight
loss

Burden, 146; see also Morbidity; Mortality;
Stroke

Business owner, 163; see also Occupational;
Work; Workers

Butter, 150, 156; see also Diet, dietary
habits; Margarine; Nutrition

Buttocks, 116, 124; see also Radiating pain,
shooting

Cachexia, 189; see also Health status
Caffeine, 204; see also Decaffeinated
Calcitriol, 106; see also Drugs; Medications;

Treatment/management
Calcium, 106, 141, 155, 201; see also

Adolescence/adolescents; Colon and
rectal cancer (colorectal cancer); Diastolic
blood pressure; Diet, dietary habits;
Nutrition; Protective factors; Systolic
blood pressure; Triglycerides, serum;
Women/female

Calcium, insufficiency, 99–100, 141; see also
Milk

California, 12, 47, 203, 215, 217
California, northern, 203
Caloric intake/calories, 33, 51, 54, 156,

202–203; see also Diet/dietary habit;
Energy, intake

Canada, 13, 69–70, 132, 164, 215, 217
Canadian, 13
Canadian Community Health Survey, 

90
Canadian Health and Activity Survey, 70;

see also Canada; Canadian; Surveys;
Impairment, functional; Physical
inactivity

Canadian National Population Health
Survey, 69; see also Canada; Canadian;
Surveys; Impairment, functional;
Physical inactivity

Cancer, v, 1–3, 7, 9–10, 15, 20, 77–78, 82,
105, 126, 177–245; see also Cancer
detection; Cancer rehabilitation; Cancer
treatment; Chemotherapy; 
Co-morbidity; Chemotherapy; Diagnosis;
Diet/dietary habits; Disability;
Disparities; Gender; Irradiation/
radiotherapy; Lymphoma;
Lymphoproliferative malignancy; Olive
oil; Protective factors; Psychological;
Psychosocial; Quality of life;
Rehabilitation; Screening,
health/medical; Side effects; Survival;
Survivors; Treatment/management;
Treatment complications; Work; Work
ability/capacity; Work absences/work
loss; Work, return to; Workers

Cancer, locally advanced, 231
Cancer detection, 220
Cancer, history of, 220
Cancer rehabilitation, 220–221; see also

Rehabilitation
Cancer treatment, 220–226, 228–243; see

also Treatment/management
Cancer, types, 220
Cancer surveillance, 207; see also Clinical

agreement; Clinical practice guidelines;
Colon and rectal cancer (colorectal
cancer); Efficacy; Morbidity; Mortality;
Pathologist; Physician services;
Physicians
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Cantankerous, 164; see also Depression,
depressive symptoms; Emotions;
Psychological; Psychosocial

Capecitabine, 237; see also Cancer
treatment; Chemotherapy; Colon and
rectal cancer (colorectal cancer); Surgical
excision; Treatment Relapse; Tumor

Capsaicin, 12
Capsular tear, 116 see also Low back pain;

Zygapophyseal joint
Carbohydrates, 33, 157
Carboplatin (Paraplatin), 234; see also

Breast cancer; Cancer treatment;
Chemotherapy

Carcinogens, 178–179, 181, 212, 216–217;
see also Basal cell carcinoma; Cancer;
Carcinogenesis; Cutaneous; Lung cancer;
Melanoma; Metastasis; Skin cancer;
Smoking; Squamous cell carcinoma

Carcinogenesis, 231; see also Cancer
Carcinogens; Cyclooxygenase-2 (COX-2);

Carcinogenesis; Chemoprevention;
Cyclooxygenase-2 (COX-2) inhibition;
Invasion; Lung cancer; Metastasis;
Overexpression; Skin cancer

Cardiac death, 147; see also Fatality;
Mortality

Cardiac event, 148–149, 166, 222; see also
Cardiovascular disease; Fatality;
Morbidity; Mortality; Myocardial
infarction; Outcomes

Cardiac rehabilitation, 161, 164, 166–169,
174–175; see also Rehabilitation

Cardiac surgery, 144, 164
Cardiac resynchronization, 170; see also

Atrial defibrillation; Implants
Cardioconversion, 170; see also Atrial

defibrillation; Implants
Cardiologist, 164, 171; see also Health care

providers/clinicians
Cardiology Outpatient Clinic, 174
Cardiotoxicity, 234; see also Toxicity
Cardiovascular complications, 38–39, 53,

55–57, 77
Cardiovascular disease, v, 1–2, 4, 6, 9–10,

14, 18, 25, 27, 29, 31–32, 34–40, 44, 51,
55–57, 69, 77, 82, 92, 139–175, 177, 222;
see also Co-morbidity; Coronary artery
disease; Coronary heart disease;
Diet/dietary habits; Disability; Disease

burden; Nutrition; Mortality; Olive oil;
Protective factors; Risk; Screening,
health/medical

Cardiovascular disease education, 172; see
also Cardiovascular disease; Patient
education; Screening, health/medical

Cardiovascular functioning, 97; see also
Exercise, therapeutic; Exercise, training

Caregivers, 227; see also Cancer; Coping
strategies; Stress

Carotenoids, 185, 192; see also Alpha-
carotene; Antioxidants; Beta-carotene;
Breast cancer; Food; Fruits; Lung cancer,
non-small cell, small cell, squamous cell;
Micronutrients; Nutrition; Nutritional
supplements; Protective factors; Risk;
Vegetables; Vitamins

Carotid atherosclerosis, 148; see also
Atherosclerosis

Carriers, 186–187; see also BRCA1, BRCA2
genes; Breast cancer, female, Genetic
factors; Risk

Cartilage, 5, 93, 97; see also Exercise,
training

Case-control studies, 41, 92, 110, 179–180,
182, 184–185, 187, 189–193, 195, 197,
199–201, 204–206, 209–210, 212–213, 215,
217–219; see also Control groups;
Matched/matching

Case-crossover investigation, 160
Case studies, v–vi, 22–24, 47–48, 123–124,

163–164, 223–225
Catastrophizing, 84, 122, 226; see also

Cancer; Cancer treatment; Cognitive
distortions; Coping; Health status;
Helpless; Low back pain; Outcomes;
Pain, chronic; Passive; Pessimism;
Psychological; Psychosocial; Venting;
Work, return to

Caucasian, 22, 24
Cauda equina syndrome, 116
Causal, 39, 178, 181, 183, 192; see also 

Risk
Cause of death, 1–3, 5–6, 177–178, 230; see

also Death; Mortality; Risk factors
Cells, 7, 184; 192, 206, 208, 231, 233; see

also Cancer; Cell death; Cell integrity;
Lung cancer, non-small cell, small cell,
squamous cell; Skin cancer; Squamous
cell carcinoma
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Cell death, 206; see also Colon and rectal
cancer (colorectal cancer); Crypt cell;
Mutations

Cell differentiation, 231; see also Cancer
treatment; Cell division; Cell growth;
Cell proliferation; Chemotherapy; Lung
cancer; Retinoids; Rexinoids; Synthetic
agents

Cell division, 231; see also Cancer
treatment; Cell differentiation; Cell
growth; Cell proliferation;
Chemotherapy; Lung cancer; Retinoids;
Rexinoids; Synthetic agents

Cell growth, 231; see also Cancer
treatment; Cell differentiation; Cell
division; Cell proliferation;
Chemotherapy; Lung cancer; Retinoids;
Rexinoids; Synthetic agents

Cell integrity, 192; see also Alcohol; Breast
cancer; DNA methylation; Folates;
Nucleotide synthesis; Risk

Cell proliferation, 231; see also Cancer
treatment; Cell differentiation; Cell
division; Cell growth; Retinoids;
Rexinoids

Cheilitis, 231; see also Adverse reactions;
Cancer treatment; Chemotherapy; Lung
cancer; Rexinoids; Side effects; Synthetic
agents

Cellular targets, 229; see also Cancer
Treatment

Center for Epidemiologic Studies
Depression Scale, 229; see also Cancer;
Cervical cancer, uterine; Depression;
Husband; Mental health; Spouses; 
Wife

Central nervous system, sympathetic, 107,
147–148; see also Cardiovascular disease;
Psychosocial; Stress

Central nervous system
hyperresponsitivity, sympathetic, 148;
see also Blood pressure; Cardiovascular
disease; Heart rate; Psychological
stimuli; Psychosocial; Stress

Century, 20th, 21st, 3, 177; see also Time
Cerebrovascular disease, 17, 25, 35; see also

Stroke
Cervical cancer, uterine, 188, 216, 229; see

also Breast cancer, female; Carcinogens;
Contraceptives, oral; Exposure;

Hormonal; Industry; Occupational; Risk;
Reproductive

Cervix, cancer of, 216; see also
Hairdressers; Carcinogens; Exposure;
Hair dyes; Industry; Occupational;
Occupations; Risk; Women/females;
Work; Workers; Workplace/work site

CETP gene, Taq1B polymorphism, 140
Cetuximab, 238; see also Chemotherapy;

Cancer treatment; Colon and rectal
cancer (colorectal cancer); Vascular
endothelial growth factor (VEGF)
inhibitors

Character traits, 147; see also
Atherosclerosis; Cardiovascular disease;
Personality

Charcot foot and ankle deformity, 46, 58;
see also Clinical practice guidelines;
Lower extremity disease

Charite Artificial Disc, 134–135; see also
Spinal fusion, lumbar

Checklists, 171–172; see also Pathways,
clinical; Pathways, critical; Quality of
care

Chemicals, 216–217; see also Absorption;
Basal cell carcinoma; Body sites; Cancer;
Carcinogens; Cervical cancer; Cleaning
agents; Dry cleaning agents; Exposure;
Fungicides; Grease; Hairdressers; Hair
dyes; Herbicides; Induction; Industry;
Insecticides; Lung cancer; Melanoma;
Men/males; Mortality; Neck;
Occupational; Occupations; Pancreas,
cancer of; Petroleum products;
Polychlorinated biphenyls (PCBs); Risk;
Scalp; Seed treatments; Skin cancer; Skin
cancer, in situ; Squamous cell carcinoma;
Sunscreens; Toxic elements, compounds;
Women/females; Work; Workers;
Workplace/work site

Chemoprevention, 239; see also Artichoke;
Cancer; Diet, dietary habits; Flavonoids;
Food; Mouse skin cancer; Natural
agents; Nutrition; Non-steroidal anti-
inflammatory drugs; Retinoids; Synthetic
agents; Tea, green; Topical agents;
Photoaging; Prevention, primary;
Siymarin; Skin cancer; tumor; Vitamins

Chemotherapy, 220–223, 230–239, 243; see
also Adjuvant therapy; Breast cancer;
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Cancer; Cancer treatment; Colon and
rectal cancer (colorectal cancer);
Disability; Functioning, educational,
family, occupational, social,; Functioning,
physical; Hodgkin’s disease; Impairment,
functional; Lung cancer; Mortality;
Neoadjuvant treatment; Quality of life;
Treatment/management; Side effects;
Survival; Treatment complications;
Tumor size; Work

Chemotherapy, cisplatin-based, 238–239;
see also Biochemotherapy; Cancer
treatment; Chemotherapy;
Immunotherapy; Interferon-Alpha;
Interleukin (IL)-2 (Proleukin); Rates; Skin
cancer; Treatment responses

Chemotherapy, first-line, front-line, 230,
233–234, 238; see also Breast cancer;
Cancer treatment; Chemotherapy; Colon
and rectal cancer (colorectal cancer);
Lung cancer

Chemotherapy, second-line, 230–231, 234,
238; see also Breast cancer; Cancer
treatment; Chemotherapy; Colon and
rectal cancer (colorectal cancer); Lung
cancer

Chemotherapy, single-agent, 238; see also
Cancer treatment; Chemotherapy;
Combination; Skin cancer; Treatment
responses; Rates

Chest, 186; see also Breast cancer, female;
Environmental factors; Exposure;
Radiation, X-ray, Risk

Chest pain, 144–145, 166, 171
Chicago Heart Association Detection

Project in Industry and Medicare, 10
Child birth, 187, 197
Children, 4, 22–24, 27, 30–32, 109–110, 123,

156, 187, 197, 209, 211–212, 218, 224,
227–228; see also Coping strategies;
Maladaptive/Maladjustment; Obesity;
Overweight; Psychological; 
Psychosocial

China, 141, 155, 158, 181, 183, 214; see also
Chinese; Fat

Chinese, 135, 154, 186, 189; see also
Acupuncture Complementary and
alternative Medicine

Chiropractic/chiropractor, 133
Choices, 2; see also Behavior

Cholangitis, primary sclerosing, 207; see
also Colon and rectal cancer (colorectal
cancer); Risk; Risk factors

Cholera, 183; see also Bacteria;
Contamination; Diarrhea; Water, surface,
drinking; Waterborne pathogens

Cholesterol ratio, total, 157; see also
Alcohol; Cholesterol serum

Cholesterol, serum, 33, 38, 54, 140, 142, 144,
151–152, 154–155, 157, 204; see also HDL
cholesterol; LDL cholesterol

Chromium, 184; see also Arsenic;
Contamination; Water, ground, drinking;
Toxic elements

Chromosomes (2q, 0q, 11Q, 16p), 90; see
also Genetic factors

Chronic disease/health problems, v–vi, 1,
9–11, 17–24, 38, 43–44, 47–48, 58, 61,
68–69, 76, 78, 94, 106, 108, 111–112,
115–116, 120–123, 127–131, 133–134,
136–138, 143, 146–147, 155, 161, 166, 170,
220, 222, 224, 243; see also Anxiety;
Cancer; Children; Co-morbidity; Coping;
Depression; Disability; Health status;
Pain, chronic; Psychological;
Psychosocial; Survivors; Survival; Work;
Work absences/work loss; Workers

Chronic obstructive pulmonary disease, 44,
100

Cigarettes, 2, 6, 29, 39–40, 73–74, 101,
144–146, 150, 164, 177–180, 182, 194,
199–202; see also Breast cancer;
Cigarettes, smoking frequency/
quantity, pack-years of exposure;
Rheumatoid arthritis; Smoking; Smoking
cessation

Cigarettes, smoking frequency/quantity,
pack-years of exposure, 39, 74, 150, 177,
179, 194, 200; see also Breast cancer;
Cigarettes; Rheumatoid arthritis; Risk;
Risk factor; Smoking

Cigarettes, filter, 180; see also Cigarettes,
type

Cigarettes, non-filter, 180; see also
Cigarettes, type

Cigarettes, tar, 180; see also Cigarettes,
filter; Cigarettes, non-filter

Cigarettes, type, 178–180; see also Age;
Histology; Lung cancer; Older; Tobacco;
Younger/young
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Circulating IGF-I, 190–191; see also IGF
family, IGF-I (insulin-like growth factor),
IGFBP-3 (IGF-I’s primary binding
protein), consisting of ligands, receptors,
binding proteins, and protease

Cisplatin, 234, 238–239; see also
Biochemotherapy; Breast cancer; Cancer
treatment; Chemotherapy;
Chemotherapy, cisplatin-based; Skin
cancer

Cities, 141; see also Metropolitan areas,
Population; Reside/residence/home;
Urban

Civil servants, 149; see also Workers
Claimants/claims, disability, health care,

unemployment, 6, 64, 80, 107, 110–111;
see also Costs; Fibromyalgia; Program
evaluation

Class, 170; see Angina pectoris
Claudication, 160, 162
Climate changes, 107; see also

Fibromyalgia
Clinical agreement, 207
Clinical decision-making, 171, 207; see also

Cancer surveillance; Clinical guidelines
for the management of acute low back
pain; Clinical practice guidelines; Colon
and rectal cancer (colorectal cancer);
Efficacy; Pathologist; Pathways, clinical;
Pathways, critical

Clinical guidelines for the management of
acute low back pain, 129; see also Low
back pain; Quality of care

Clinical practice guidelines, 58, 63, 124,
171, 173, 207; see also Cancer
surveillance; Colon and rectal cancer
(colorectal cancer); Diabetes mellitus;
Diabetes clinical pathways; Diabetic foot
ulcers; Efficacy; Guidelines; Lower
extremity disease; Pathways; Quality of
care

Clinical settings, 58, 63, 174, 189; see also
Ambulatory/outpatients; Diabetes
education

Clinical trials/experiments, randomized,
controlled, 12, 33–34, 48, 52–56 86–89,
96–99, 103, 105–106, 114, 122, 124–127,
129, 131–138, 166–170, 174, 181, 196, 226,
230, 232–236, 239–242; see also Cancer
treatment; Control groups; Efficacy;

Interventions; Outcomes; Patient
selection; Phase III clinical trials;
Physician selection; Placebo; Program
evaluation; Quality of care; Random/
randomize; Scientific; Survival;
Treatment/management

Clodronate, 106; see also Drugs;
Medications; Treatment/management

Clonal expansion via crypt fission, 206; see
also Colon and rectal cancer (colorectal
cancer); Inflammation/inflammatory,
disease

Clonal succession, 206; see also Colon and
rectal cancer (colorectal cancer);
Inflammation/inflammatory, disease

Clopidrogel, 172; see also Drugs; Stroke,
ischemic; Medications; Treatment/
management

Clustering, 27
Coagulation, blood; 37, 142, 147, 151–152,

157; see also Blood clotting
Coal-burning stoves, 182; see also Air

pollution, indoor, outdoor; Radon gas,
decay products; Reside/residence/home;
Cardiovascular disease; Psychosocial

Coffee, 204–205; see also Colon and rectal
cancer (colorectal cancer); Protective
factors

Cognitive, cognitive-behavioral, 22, 95,
107–108, 112–114, 124, 128–131, 138, 164,
223, 226, 240–241, 243; see also
Acceptance/resignation; Breast cancer;
Breast disease; Cancer; Coping strategies;
Coping strategies, emotional approach;
Fibromyalgia; Information; Information
overload; Non-Hodgkins disease; Patient
education; Pessimistic appraisal; Self-
accountability

Cognitive-behavioral transactional, 22
Cognitive distortions, 84; see also

Cognitive problems/impairment
Cognitive problems/impairment, 59, 63,

70, 84, 109, 164, 221; see also
Amputations; Barriers; Cancer;
Chemotherapy; Diabetic complications;
Disability; Functioning, educational,
family, occupational, social,; Functioning,
physical; Impairment, functional;
Problem-solving; Quality of life; Self-
care; Self-management; Treatment/
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management; Side effects; Treatment
complications; Work

Cohort, 28, 30, 32–33, 39, 75, 100, 117, 120,
145–146, 149–150, 159, 165, 181, 183, 185,
191, 194, 202–204, 214, 217, 221–222

Cold, 113; see also Complementary and
alternative medicine

Colectomy, 207; see also Cancer
surveillance; Clinical practice guidelines;
Colitis, chronic ulcerative; Colon and
rectal cancer (colorectal cancer);
Dysplasia; Efficacy; Mucosa, flat;
Pathologist; Physicians

College education, 145; see also Education
Colitis, chronic ulcerative, 199, 206–207; see

also Colon and rectal cancer (colorectal
cancer); Crohn’s colitis

Colon and rectal cancer (colorectal cancer),
7, 15, 190, 198–207, 228–229, 236–238; see
also Cancer; Cancer treatment; Cure;
Exposure; Inflammation/inflammatory,
disease; IGF family, IGF-I (insulin-like
growth factor), IGFBP-3 (IGF-I’s primary
binding protein), consisting of ligands,
receptors, binding proteins, and
protease; Lighting, environmental;
Melatonin; Metastasis (Metastases);
Night; Night shift workers; Rate; Stage
III; Surgery; Surgical resection; Survival;
Time

Colonic motility, 204
Color, 208; see also Dark; Melanoma;

Pigment
Color, hair and eye, 208–209, 211, 218; see

also Color; Complexion, fair; Family
history; Genetic factors; Phenotypic risk
factors; Risk factors

Colorado Farm Family Health and Hazard
Surveillance Survey, 119

Combination, 234–235, 237; see also Breast
cancer; Cancer treatment;
Chemotherapy; Colon and rectal cancer
(colorectal cancer); Metastasis
(Metastases)

Communication, 10–11, 62, 88, 111, 229,
243; see also Access to health care;
African-Americans; Breast cancer;
Coping strategies; Efficacy; Families;
Friends; Health care providers/
clinicians; Health literacy; Patient

compliance; Patient non-compliance with
regimen; Social interactions; Social
support; Survivors

Communities, 57, 61, 73, 80, 92, 94,
120–122, 124, 167; see also
Neighborhoods; Medically-underserved;
Populations; Reside/residence/home

Community organizations, local, 24, 47, 167
Co-morbidity, 76–77, 92, 95, 162, 164, 222;

see also Disease burden; Morbidity
Companies, 83, 117; see also Employment;

Policies; Work, return to; Work
accommodation; Workplace/worksite;
Workforce

Compensation, 107; see also Claimants/
claims, disability, health care,
unemployment; Fibromyalgia

Complementary and alternative medicine,
13, 112–113, 124, 135, 243–244; see also
Cancer; Prostate cancer

Complex regional pain syndrome-I, 24
Complexion, dark, fair, 208, 211–213, 218;

see also Family history; Genetic factors;
Phenotypic risk factors; Risk factors;
Skin; Skin cancer

Compliance, 10
Complications, 133, 142, 235; see also

Cardiovascular disease; Chronic disease/
health problems; Co-morbidity; Diabetes
mellitus; Morbidity; Rates; Compression
injury, 116; see also Discs; Low back
pain; Lumbar; Spine

Computed tomography (CT) scans, 93
Computers, 60, 64–65; see also Diabetes

mellitus; Insulin; Self-care; Self-
management

Co-morbidity, 9–10, 14, 18, 44, 68–69, 77–78,
92, 104, 220, 222; see also Aging;
Arthritis; Disability; Morbidity

Concentration, problems with, 19, 52; see
also Drug adverse effects, complications;
Topiramate (Topamax); Weight loss

Concentrations, 183–184; see also Arsenic;
Contamination; Toxic elements; Water,
drinking; Water samples

Concerns, 138; see also Attitudes/beliefs;
Expectations; Surgery

Conditioning, 97, 116, 125, 128, 131; see
also Exercise, aerobic; Cardiovascular;
Exercise, training; Work conditioning
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Conflict, 107; see also Social conflict
Confounding/predictor factors/variables,

43–44, 46, 142–143, 145, 158, 161–162,
164, 179, 182, 198, 202, 212; see also
Predictor variables

Congestive heart failure, 173; see also
Heart failure

Construction industry, 213; see also
Construction workers; Low back pain;
Occupational; Occupations; Skin cancer;
Solar ultraviolet radiation; Sun
protection; Work; Workers; Workplace/
worksite

Construction workers, 118; see also Low
back pain; Work; Workers

Constructs, 225; see also Anxious
preoccupation; Fatalism; Fight spirit;
Helplessness; Hopelessness; Loss of
control; Mental Adjustment to Cancer
Scale

Connecticut, 191
Consultation, 121; see also Physician

services
Consumption, 40
Contamination, 183–184; see also Arsenic;

Bacteria; Toxic elements; Water, ground,
drinking; Water, surface, drinking

Continents, 33
Continuity, 61; see also Program evaluation
Continuous clinical quality improvement

(CQI), 57, 96; see also Quality of care
Contraceptives, oral, 188–189, 191; see also

Breast cancer, female; Cervical cancer;
Hormonal; Reproductive; Safety

Control over environment/situation,
perceived, 30, 84, 95, 121–122; see also
Disability; Mood; Pain; Pain symptoms;
Perceived; Rheumatoid arthritis; Social
support; Stressors, situational

Control groups, 22, 33, 37–38, 46, 54–55,
62–63, 70, 75, 77, 80, 89–90, 92, 98–99,
110, 126, 132, 138, 166–167, 169, 174,
179–180, 182, 184, 190, 192–193, 197, 200,
203, 205, 210, 213, 215, 236, 240–242; see
also Case-control studies; Groups;
Matched/matching; Sample

Controversies, 6, 141
Cooking, 183; see also Asia; Coal-burning

stoves; Heating; Lung cancer;
Populations; Risk; Risk factors

Coordination, 132
Coping skills, 22, 24, 47–49
Coping strategies, v–vi, 20–24, 47–50,

60–61, 67, 72–73, 83–84, 89, 94–95,
104–105, 111–114, 123, 130, 136–138, 163,
174, 223–229, 241–242; see also
Adolescence/adolescents; Anxiety;
Arthritis; Attitudes/beliefs; Behavior/
behavioral; Cancer; Cardiovascular
disease; Cognitive, cognitive-behavioral;
Coping strategies, adaptive-problem-
focused; Coping strategies, emotional
approach; Coping styles; Depression;
Diabetes; Disability; Distress; Emotions;
Fibromyalgia; Functioning, educational,
family, occupational, social;
Helplessness; Hopelessness; Impairment,
functional; Functioning, physical; Low
back pain; Non-Hodgkin’s lymphoma;
Osteoarthritis; Osteoporosis; Pain;
Passive; Patient education; 
Psychological; Psychologist;
Psychosocial; Rheumatoid arthritis; Self-
care; Self-management; Social support;
Social ties; Stress/stress responses;
Symptoms; Survivors

Coping strategies, active, 225; see also
Breast cancer; Coping strategies; Coping
styles; Disability; Passive

Coping strategies, adaptive-problem-
focused, 225, 227

Coping strategies, defensive, 227; see also
Avoidance; Coping strategies;
Distraction; Distrust

Coping strategies, emotional approach,
225–227; see also Avoidance; Blame;
Breast cancer; Cancer; Coping strategies;
Disability; Disengagement; Emotion
expression; Emotions; Failing to request
emotional support; Impairment,
functional; Maladaptive/maladjustment;
Pain; Passive; Psychological;
Psychosocial; Ruminating; Venting

Coping styles, 48, 225, 240; see also 
Breast cancer; Coping strategies;
Disability

Coronary angiography, 145; see also
Coronary artery disease

Coronary artery bypass surgery (CABG),
160–161, 167–170
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Coronary artery disease, 2, 25, 35, 44,
141–142, 145–148, 150, 153, 158, 161–162;
see also Cardiovascular disease;
Coronary heart disease

Coronary Artery Development in Young
Adults Study, 158

Coronary calcification, 158
Coronary care unit, 171; see also Acute;

Chest pain; Inpatient; Hospitalizations
Coronary catheter revascularization, 169
Coronary event, 149–150, 171; see also

Cardiac event
Coronary heart disease, 2, 6, 14, 18, 25, 29,

35, 92, 141, 143, 148–150, 154–155, 166;
see also Coronary artery disease;
Cardiovascular disease; Depression;
Mortality; Nutrition; Stroke

Coronary plaques, 37
Coronary vasoconstriction, 148; see also

Vasoconstriction
Corsets, low back, 136; see also Low back

pain; Treatment/management
Cortex, frontal, 147; see also

Cardiovascular disease; Psychosocial;
Stress

Corticosteroids, 86, 124; see also Disease-
modifying anti-rheumatic drugs; Drugs;
Medications; Pain symptoms;
Rheumatoid arthritis; Treatment

Cortisol levels, 102, 115; see also
Fibromyalgia; Osteoporosis;
Religiousness

Cosmetic purposes; 214; see also Body
sites; Cutaneous; Exposure; Industries;
Melanoma; Occupational; Occupations;
Skin cancer; Ultraviolet radiation,
artificial sources; Work; Workers;
Workplace/worksite

Costs, health care/medical, direct, indirect,
economic, v–vi, 1, 9–15, 57, 59, 64, 83, 86,
96–97, 105, 123, 128–129, 132, 134, 139,
150, 168–170, 208, 235, 245; see also
Breast cancer; Cancer; Drugs; Feasibility;
Hospitalizations; Hospitals; Mastectomy;
Medications; Pathways, clinical; Patient
education; Rheumatoid arthritis;
Treatment

Cost effectiveness, 235; see also Costs,
health care/medical, direct, indirect,
economic; Efficacy

Counseling/therapy, family, 21–23, 48,
109–110

Counseling/therapy, individual, 21, 23–24,
47–48, 109–111, 114, 164, 223–224; see
also Married/marriage; Psychotherapy

Counselor/therapist, 114
Counties, 149
Countries/nations, western, developing, 2,

5, 7, 12, 30, 33, 35, 143, 155–156, 177–178,
189, 198–199, 210; see also Fat; Reside/
residential; Socioeconomic status; United
States

Couples/partners, 22
Couples treatment, 22
Co-workers, 222; see also Breast cancer;

Disclosure; Employment; Occupational;
Risk; Social support; Supervisors; Work;
Workers; Workplace/work site

C-reactive protein (CRP), 37–39, 55, 83, 143,
152; see also Inflammation/
inflammatory; n-3 polyunsaturated fatty
acid; Rheumatoid arthritis

Crane operators, 117
Crete, 156
Criteria, 57
Crohn’s colitis, 206–207; see also Colitis,

chronic ulcerative; Colon and rectal
cancer (colorectal cancer)

Cross-over design, 64; see also Clinical
trials

Cross-resistance, 233; see also Breast
cancer; Cancer treatment;
Chemotherapy; Efficacy; Gemcitabine
(Gemzar)-Platinum-based therapies;
Outcomes; Toxicity

Cryoanalgesia, 126; see also Nerve
destruction, method of

Crypt cell, 206–207; see also Clonal
expansion via crypt fission

Cultural competence, 62; see also Diabetes
education; Patient education

Culture, 30, 60, 62, 209; see also
Adolescence/adolescents; Ethnic/
ethnicity; Race/racial; Social factors;
Sociocultural

Cure, 208, 221, 236; see also Cancer; Cancer
treatment; Colon and rectal cancer
(colorectal cancer); Treatment/
management

Curve, back, 116
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Cutaneous, 208–209, 212
Cutaneous laser treatment, 135; see also

Low back pain; Modalities; Treatment/
management

Cycling, 133; see also Exercise, training
Cyclosporine, 86; see also Disease-

modifying anti-rheumatic drugs; Drugs;
Medications; Rheumatoid arthritis;
Treatment

Cyclooxygenase-2 (COX-2), 231–232; see
also Carcinogenesis; Cyclooxygenase-2
(COX-2) inhibition; Invasion; Lung
cancer; Metastasis; Overexpression

Cyclooxygenase-2 (COX-2) inhibition,
231–232, 238; see also Carcinogenesis;
Colon and rectal cancer (colorectal
cancer); Inhibit; Invasion; Lung cancer;
Metastasis; Overexpression

Cyclophosphamide, 234–235; see also
Breast cancer; Cancer treatment;
Chemotherapy

Cylert, 23
CYP11A gene polymorphism, 186; see also

Breast cancer, female; Risk; 
Susceptibility

Cytokines, 36, 81; see also Inflammatory,
disease; Rheumatoid arthritis

Cytotoxic agents, 233–234; see also Breast
cancer; Cancer treatment;
Chemotherapy; Cross-resistance;
Efficacy; Gemcitabine (Gemzar)-
Platinum-based therapies; Outcomes;
Toxicity

Daf genes, 34
Dairy products, low-fat, 155; see also

Cardiovascular disease; Diet, dietary
habits; Hypertension; Nutrition

Danish, 196
Dark, 208; see also Color; Melanoma;

Pigment
Data, pooled, 182
Death, v, 1–2, 6–7, 13, 15, 25, 39–40, 146,

150, 164, 177–178, 183, 210, 223, 232; see
also Mortality

Death, avoidable/preventable, 39, 183; see
also Death; Mortality

Deaths, thoughts of, 19
Decaffeinated, 204–205; see also 

Caffeine

Decisions, 241–242; see also Cancer; Cancer
treatment; Clinical trials/experiments,
randomized, controlled; Patient
education; Patients; Prostate cancer;
Prostate-specific antigen (PSA) screening;
Screening, health/medical; Treatment/
management; Videotapes

Decosahexaenoic acid, 192; see also Breast
cancer; Diet, dietary habits; Food;
Nutrition; Nutritional supplements; 
Risk

Deep vein thrombosis, 142; see also
Thrombosis

Defensive medicine, 9, 11; see also
Insurance; Malpractice; Malpractice 
crisis

Defibrillator, implantable cardioconversion,
170 see also Atrial defibrillation;
Implants

Deformity, 76, 78, 100–104; see also
Disability; Fractures; Impairment,
functional; Osteoporosis; Pain; Quality of
life; Rheumatoid arthritis; Vertebral

Degeneration, 98; see also Cartilage;
Exercise, training; Mechanical loading;
Physical activity; Sports; Torsional
loading

Degenerative disc disease, 115
Degenerative joint disease, 14
Degradation, 116; see also Discs; Low back

pain; Lumbar; Spine
Delay, 167
Delta States Stroke Consortium, 147; see

also Cardiovascular disease; Risk factors;
Southeastern states; States; Stroke belt;
United States

Demographic, 41–42, 45, 70, 76, 116, 119,
160, 178, 209; see also Age; Ethnic/
ethnicity; Gender; Race/racial;
Socioeconomic status

Denial, 47–48; see also Depression
Denmark, 215
Dentists, 214; see also Body sites;

Cutaneous; Exposure; Industries;
Melanoma; Occupational; Occupations;
Skin cancer; Ultraviolet radiation,
artificial sources; Work; Workers;
Workplace/worksite

Developmental issues, 61; see also Age;
Adolescence/adolescents
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Dependence, 102; see also Fractures;
Helplessness; Osteoporosis; Women/
females

Depression, depressive symptoms, 17–21,
23–24, 30, 47–48, 63, 72, 80, 83–84, 89, 95,
102, 104, 109, 113, 121, 123, 136, 147–149,
163–165, 168, 174, 221, 224–226, 228–229,
240–241; see also Adjustment; Anxiety;
Cancer; Cancer treatment;
Cardiovascular disease; Coping
strategies; Coronary heart disease;
Counseling/therapy, individual;
Diabetes mellitus; Disability; Emotions;
Health status; Insurance; Life
expectancy; Maladaptive/
maladjustment; Mental Health; Mood
disorder; Morbidity; Myocardial
infarction; Occupational; Psychological;
Psychosocial; Quality of life; Side effects;
Social; Social support; Treatment/
management; Well-being, physical,
psychological, social; Work; Work
absences/work loss; Work, return to;
Workers

Deprivation, 3; see also Disparities
Dermatologist, 219; see also Follow-up;

Kidney (renal) transplant recipients;
Physician service; Physicians; Skin
cancer; Skin disease

Detect, 181, 208, 220; see also Cancer
detection; Diagnosis

Dexamethasone suppression, 102
Dexfenfluramine, 51; see also Weight 

loss
Diabesity, 51; see also Diabetes mellitus;

Obesity
Diabetes clinical pathways, 57–58; see also

Pathways
Diabetes education, 50–51, 58–64; see also

Amputations; Diabetic complications;
Diabetic foot ulcers; Education;
Information; Interventions; Lower
extremity disease; Patient compliance;
Patient education; Peripheral arterial
disease; Peripheral vascular disease

Diabetes educator, 50
Diabetes mellitus, v, 1, 3–4, 9–11, 18, 25–65,

72, 77–78, 152, 154–155, 158, 167, 170,
179; see also Body mass index; Co-
morbidity; Diabetes mellitus, Type 1;

Diabetes mellitus, Type 2; Diet, dietary
habits; Disability; Disease burden; Fat;
Lifestyle; Nutrition; Obesity; Screening,
health/medical; Sedentary; Social

Diabetes mellitus, Type 1, 18, 33; see also
Diabetes mellitus

Diabetes mellitus, Type 2, 18, 25–40, 139,
142, 152, 154, 174; see also Diabetes
mellitus

Diabetes Prevention Program, 53–54; see
also Intervention; Lifestyle modification;
Lifestyles; Metformin

Diabetologist/diabetes specialist, 45, 56
Diabetic complications, 28, 44–48, 50, 57–

60
Diabetic eye screening, 63; see also

Prevention, secondary; Screening
Diabetic foot ulcers, 46, 57–59; see also

Amputations, lower extremity; Clinical
practice guidelines; Diabetic
complications; Disability; Morbidity;
Mortality; Quality of life; Quality of life,
health-related

Diabetic neuropathy, 21, 28; see also
Diabetic complications

Diabetic symptoms, 47
Diabetic vasculopathy, 36; see also Diabetic

complications
Diabetics, 25–65
Diagnosis, 3–4, 9, 13, 17–20, 57, 73, 75, 84,

87, 94, 104, 110, 112, 116, 124, 126, 171,
178, 189, 202–203, 208, 221–224, 228–229,
235–236, 242–243; see also Anxiety;
Breast cancer; Cancer; Mammogram,
read; Radiologist; Treatment/
management

Dialysis, 9, 11; see also Diabetes
Diaphragmatic hernia, 92
Diaries, 138
Diarrhea, 183; see also Bacteria;

Contamination; Water, surface, drinking;
Waterborne pathogens

Diastolic blood pressure, 141–142, 150,
152–153, 155, 156; see also Blood
pressure; Calcium; Hypertension

Diathermy, 127, 135; see also Low back
pain; Modalities;
Treatment/management

Diclofenac-K, 125; see also Acute; Low
back pain
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Diet, dietary habits, 29–33, 47, 49–50,
53–55, 58–59, 62, 81, 91, 100, 124,
139–140–141, 150, 155–157, 164, 174, 177,
179, 185, 191–192, 199–205, 239; see also
Chemoprevention; Diabetes mellitus;
Lifestyle; Nutrition; Obesity;
Osteoarthritis; Sedentary; Skin cancer;
Social; Sodium

Diet, western, 200–203; see also Colon and
rectal cancer (colorectal cancer); Diet,
dietary habits; Fat; Food, fast; Grain,
processed; Meat, Meat, red; Nutrition

Diet schedules, 62; see also Diabetes
mellitus; Patient compliance; Patient
non-compliance with regimen

Dietary exchanges, 64; see also Diet,
dietary habits

Dietary intakes, 33–34, 47, 139, 201
Diethylpropion (Tenuate), 51; see also

Appetite; Stimulants; Weight loss
Differences, 142, 144–145, 178
Differentiation, 35
Difficult, 178; see also Exercise, training;

Gender; Lifestyle modification, changes;
Patient compliance; Psychosocial;
Smoking cessation; Social

Disability, v–vi, 1–3, 5–6, 10, 12, 14, 17,
22–24, 40–48, 67–73, 75–81, 83–89, 91–95,
99–100, 102–105, 107–108, 110–111, 113,
120–123, 125, 127–134, 137–138, 160–164,
166–169, 207, 220–223; 225; see also Age;
Attitudes/beliefs; Behavior/behavioral;
Cancer; Cardiovascular disease; Chronic
disease/health problems; Co-morbidity;
Coping, active; Coping strategies;
Coping styles; Demographic; Diabetes
mellitus; Discrimination, employment;
Disparities; Employment; Fibromyalgia;
Gender; Joint damage/destruction;
Locomotor; Low back pain; Lower
extremity complications; Lower
extremity disease; Medications, over-the-
counter, prescribed; Morbidity; National
Health Interview Survey, United States;
Non-Hodgkin’s lymphoma;
Osteoarthritis; Osteoporosis; Passive;
Psychosocial; Rheumatoid arthritis;
Socioeconomic status; Treatment/
management; Vocational assessment;
Vocational rehabilitation; Work; Work,

return to; Work ability/capacity; Work
performance; Workers

Disability payments, 111; see also
Claimants/claims, disability, health care,
unemployment, Costs; Fibromyalgia;
Program evaluation

Disadvantaged, 1–2
Disclosure, 222
Discomfort, 226
Discrimination, employment, 42, 79, 83,

146, 221; see also Cancer; Cancer
treatment

Discs, 116, 123, 126, 133–134; see also Low
back pain; Lumbar; Spine

Disease burden, 3, 14–15, 18, 42, 46, 162
Disease flare-ups, 88; see also Clinical

trials/experiments, controlled; Disability;
Disease progression; Outcomes;
Psychosocial; Rheumatoid arthritis;
Treatment; Well-being, physical,
psychological, social

Disease management programs, 63–64
Disease-modifying anti-rheumatic drugs

(DMARDs), 86–88; see also Clinical
trials/experiments, controlled; Drugs;
Medications; Rheumatoid arthritis;
Treatment

Disease onset, 116, 207
Disease progression, 23, 150, 153
Disease resistant, 235; see also Breast

cancer, female; Cancer treatment;
Chemotherapy

Disease severity, 44, 110; see also
Morbidity; Perceived

Disengagement, 225; see also Coping
strategies, emotional approach;
Disability; Impairment, functional;
Maladaptive/maladjustment;
Psychological; Psychosocial

Disparities, v–vi, 1, 3–7, 9, 28, 40, 42–44, 46,
67–68, 71, 143–145, 161, 179, 199, 222; see
also Age; Attitudes/beliefs; Behavior/
behavioral; Discrimination, employment;
Ethnic/ethnicity; Gender; Income, low-,
middle-; Minority groups,
disadvantaged; Race/racial;
Socioeconomic status

Distal, 202–203; see also Tumor
Distress, 76, 85, 94, 121, 174, 223–224,

226–228, 239–240, 242, 245; see also
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Anxiety; Behavior/behavioral; Breast
cancer; Cancer; Clinical trials/
experiments, randomized, controlled;
Coping strategies; Coping strategies,
emotional approach; Depression;
Disability; Discrimination; Drugs;
Emotions; Financial; Health behaviors;
Insurance; Interventions; Medications,
over-the-counter, Prescribed; Panic
attacks; Patient education; Psychological;
Psychosocial; Sleep
disorders/disturbance; Social support;
Stress/stress responses

Distress, physical, 226, 228; see also Breast
cancer; Coping strategies; Distress;
Mastectomy; Symptoms

Divers, underwater, naval, 217; see also
Occupational; Occupations; Skin cancer;
Work; Workers; Workplace/work 
site

Divorced, 68, 164; see also Disability;
Marital status; Social support

Dizziness, 52; see also Drug adverse
effects, complications; Topiramate
(Topamax); Weight loss

DNA adducts, 178; see also Genetic factors;
Lung cancer; Susceptibility; Tobacco;
Women

DNA deficiencies, 209
DNA methylation, 192, 203–204; see also

Alcohol; Breast cancer; Folates;
Nucleotide synthesis; Risk

DNA mutations, 206; see also Colon and
rectal cancer (colorectal cancer)

DNA repair, 209; see also Cutaneous; DNA
repair ability; Skin cancer

DNA repair ability, 178; see also Genetic
factors; Lung cancer; Susceptibility
Tobacco; Women

Docetaxel, 231; see also Cancer treatment;
Chemotherapy; Lung cancer

Dopamine, 52; see also Sibutramine
(Meridia); Weight loss

Dorsal root ganglia, 115; see also Spine
Dose, 212–214, 219, 221, 234, 238; see also

Cancer treatment; Chemotherapy
Dose, high, 235, 238; see also Dose;

Treatment responses
Dose-intensity, 239–240; see also Breast

cancer; Chemotherapy; Clinical trials/

experiments, randomized, controlled;
Interventions

Dose-response, 101, 158
Dosimetry, 214–215; see also Breast cancer,

female; Cancer; China; Dose; Exposure;
Leukemia; Occupational; Radiation,
ionizing, X-ray; Radiological
technologists/X-ray workers; Skin
cancer; Thyroid; Work; Workers;
Workplace/work site

Double vision, 22
Doxorubicin, 234; see also Breast cancer;

Cancer treatment; Chemotherapy
Dreams, non-dream sleep, 20
Distraction, 227; see also Coping strategies;

Coping strategies, defensive; Distress;
Psychological; Psychosocial

Distrust, 227; see also Coping strategies;
Coping strategies, defensive; Distress;
Psychological; Psychosocial

Driving, 118, 221; see also Axillary lymph-
nodal dissection; Cancer; Cancer
treatment; Disability; Edema; Foot/
lower extremity impairment;
Functioning, educational, family,
occupational, social; Functioning,
physical; Household chores; Pain,
chronic; Upper body; Upper
extremity/limb

Droloxifene, 233; see also Breast cancer;
Cancer treatment; Endocrine therapy;
Selective estrogen-receptor modulator
(SERM); Tamoxifen

Drug companies, 52
Drug adverse effects, complications, 52
Drug bioavailability, 229; see also Cancer

treatment; Genetic polymorphisms
Drug detoxification, 23
Drug dependency, 23
Drug dosages, 52, 105, 125, 142; see also

Dose
Drug dosages, slow release formulations,

52
Drugs, 20–21, 23, 55–56, 101, 105, 124, 151,

173, 224, 231; see also Chemotherapy;
Lung cancer; Medications, over-the-
counter, prescribed; Response rates;
Toxicity

Dry cleaning agents, 216; see also Basal cell
carcinoma; Cancer; Carcinogens;
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Chemicals; Exposure; Industry; Men/
males; Occupational; Occupations; Risk;
Skin cancer

Dual alpha-gamma PPAR activators, 35;
see also PPARs

Dura mater, 115–116; see also Infection;
Spine

Duration, 44, 69, 75, 85, 88–89, 115,
131–132, 169, 207

Dust, 75, 217; see also Basal cell carcinoma;
Fiberglass dust; Gastric cancer;
Lymphoma; Mineral dust; Occupational;
Occupations; Organic dust; Skin cancer;
Work; Workers; Workplace/work site

Dutch, 135
Dye/tracers, 236; see also Injections
Dying, 19
Dysfunctional, 241
Dysgeusia, 87; see also ACTH (gel);

Penicillamine; Side effects; Toxicity
Dyslipidemia, 25–26, 29, 35–36, 44, 53,

55–56, 139
Dysphagia, 172; see also Screening; Stroke

clinical pathway
Dysplasia, 207; see also Cancer

surveillance; Clinical practice guidelines;
Colectomy; Colitis, chronic ulcerative;
Colon and rectal cancer (colorectal
cancer); Efficacy; Low-grade; Mucosa,
flat; Pathologist; Physicians

Dyspnea, 221, 224, 240; see also Breast
cancer; Breathing difficulty; Breathing
disorders; Cancer; Cancer treatment;
Chemotherapy; Disability; Functioning,
educational, family, occupational, social;
Functioning, physical; Heart injury;
Hodgkin’s disease; Impairment,
functional; Irradiation/radiotherapy;
Morbidity; Psychiatric; Quality of life;
Shortness of breath; Side effects; Toxicity;
Treatment/management; Treatment
complications

Early RA Treatment Evaluation Registry,
86; see also Disease-modifying anti-
rheumatic drugs (DMARDs);
Methotrexate; Rheumatoid arthritis;
Treatment

Earth, 211; see also Ozone depletion,
stratospheric

Eastern states, 146; see also Cardiovascular
disease; Risk factors; States; United
States

Ecological, study, 33, 155
Economic, 52, 198
Economic development, 198
Edema, 91, 221; see also Axillary lymph-

nodal dissection; Cancer; Cancer
treatment; Disability; Emotions;
Functioning, educational, family,
occupational, social; Functioning,
physical; Impairment, functional;
Foot/lower extremity impairment; Pain,
chronic; Quality of life; Side effects;
Toxicity; Treatment/management;
Treatment complications; Upper
extremity/limb

Education, 29, 48, 50–51, 55, 59–60, 68, 71,
75, 79–80, 95, 98, 109, 142, 144–145, 150,
162, 173–174, 198, 245; see also
Socioeconomic status

EEG, 93; see also Osteoarthritis; Sleep
disorders/disturbance

Effexor, 47; see also Antidepressant;
Medications; Treatment/management

Efficacy, 86, 88–89, 96–98, 106, 125–126–129,
132–138, 166–175, 207, 219, 223, 225, 229,
232–236, 238, 240–241, 244; see also
Breast cancer; Cancer treatment;
Chemotherapy; Clinical trials/
experiments, randomized controlled;
Communication; Costs; Drugs; Health
status; Interventions; Morbidity;
Outcomes; Pain; Pain symptoms; Patient
education; Perceived; Program
evaluation; Self-efficacy; Treatment/
management

Eicosanoid signaling, 34
EKG, 144
Elderly, 5, 19, 42, 44–45, 50, 63, 69–70, 120,

151, 156–157, 160, 163–164, 174, 225, 238;
see also Age; Aging; Air pollution; 
Older

Electric and magnetic fields, extremely low
frequency, 196; see also Breast cancer;
Leukemia, childhood; Magnetic fields,
low-frequency; Environmental factors;
Exposure; Neighborhoods; Occupational;
Reside/residence/home; Work; 
Workers
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Electrical power plants, 216; see also
Carcinogens; Exposure; Industry;
Melanoma; Men; Mortality;
Occupational; Polychlorinated biphenyls
(PCBs); Work; Workers; Workplace/work
site

Electrician, 24
Electrode, 126
Electronic medical records, 11
Electrotherapy, 97
Emergency medical services, 9, 14, 144,

166–167, 171–172
Emotion-focused coping, 94–95, 112; see

also Coping strategies; Emotions;
Problem-solving, problem-focused

Emotion expression, 227; see also Coping
strategies, emotional approach

Emotions, 48–49, 62, 72, 79, 85, 94–95,
107–109, 121, 143, 147, 164, 169, 174, 221,
225–229, 240, 245; see also Anxiety;
Breast cancer; Cancer; Depression;
Instrumental; Psychological;
Psychosocial; Quality of life; Social
support

Employability, 221; see also Breast cancer;
Cancer; Coping strategies; Coping
strategies, emotional approach; Coping
styles; Discrimination, employment;
Employment

Employment; Fibromyalgia; Job demands;
Psychological; Psychosocial; Social
support; Well-being; Work; Workers;
Workplace/worksites

Employment, 41–42, 75, 79, 81, 83, 86–88,
111, 114, 117–119, 122, 146, 153, 181,
221–222; see also Disability;
Discrimination, employment; Job
demands; Occupational; Rheumatoid
arthritis; Work; Work, full-time; Work,
part-time; Work, return to; Workplace/
worksite; Workers

Employment grades, lower, higher, 122
Employment obstacles/barriers, 83, 221;

see also Discrimination, employment;
Work absences/loss; Work, return to

Empower, 136; see also Patient education;
Self-Management

Encouragement, 166; see also Counseling/
therapy, individual; Work, return to

End stage renal disease, 9, 28, 56

Endocrine, 6, 36, 232–235; see also
Endocrine therapy

Endocrine therapy, 232–235; see also
Agonist activity; Anastrozole; Breast
cancer; Cancer treatment; Droloxifene;
Estrogen receptor (ER); Human
epidermal growth factor receptor 2
(HER2) nu receptor; Exemestane;
Fulvestrant (Faslodex); Idoxifene;
Letrozole; Progesterone receptor (PR);
Raloxifene; Selective aromatase
inhibitors (AIs); Selective estrogen-
receptor modulator (SERM); Steroidal
estrogen receptor (ER) antagonist;
Tamoxifen; Toremifene

Endogenous heat shock proteins, 74
Endogenous nitric oxide (NO) synthase

inhibitor, 155; see also Endothelial
dysfunction/impairment, Measurement;
Hypertension

Endometrial cancer, 190; see also
Adiponectin

Endothelial tissue function, 34, 36, 53
Endothelial dysfunction/impairment,

measurement, 36, 56, 141, 148, 154, 165;
see also Hypertension; Renal

Endothelial nitric oxide (NO) synthase
activity, 154; see also Endothelial
dysfunction/impairment, Measurement;
Hypertension

Endothelin-1, 152; see also 
Atherosclerosis

Endothelium, 36
Endurance, 69, 128; see also Chronic

diseases; Co-morbidity; Disability;
Functioning, physical; Low back pain

Energy expenditure, 32
Energy, intake, 201–202; see also Caloric

intake/calories
Energy, lack of, 19, 70, 77, 109–110, 169; see

also Fatigue; Rheumatoid arthritis
English-speaking, 10
Enhanced external counterpulsation, 170;

see also Angina pectoris; Treatment/
management

Enjoyment, 17, 12
eNOS, 56; see also Treatment
Entertainment, 124
Environmental factors, 1–2, 18, 26, 73,

139–140, 143, 150, 159–160, 178,
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180–184–186, 194–197, 199, 209, 217, 222;
see also Air pollution; Arsenic; Asbestos;
Basal cell carcinoma; Breast cancer;
Cancer; Cervical cancer; Contamination;
Dust; Gastric cancer; Lymphoma; Lung
cancer; Neighborhoods; Pancreas, cancer
of; Radon gas, decay products; Reside/
residence; Skin cancer; Skin disease;
Squamous cell carcinoma; Toxic
elements/compounds; Water, drinking;
Water pollution; Work

Environmental health studies, 184; see also
Asbestos; Cancer; Contamination;
Environmental factors; Incidence; Lung
cancer; Men/males; Water, drinking;
Women/females; Woodstock, New York

Environmental tobacco smoke, 159, 181; see
also Air pollution; Lung cancer; Risk;
Smoking

Enzymes, 229; see also Cancer treatment
EPIC-Norfolk cohort, United Kingdom, 

153
Epidemic, 3, 30
Epidemiology, vi; 3, 18–19, 34, 74, 89, 142,

148, 159, 163, 177–178, 187, 202, 210, 217;
see also Age; Arthritis; Cancer,
Cardiovascular disease; Demographic;
Diabetes mellitus; Causes of death;
Chronic disease/health problems;
Ethnic/ethnicity; Gender; Lifestyle; Low
back pain; Prevalence; Psychosocial;
Race/racial; Risk; Risk factors; Social;
Socioeconomic status

Epidermal growth factor receptor (EGFR)-
tyrosine kinase activity, 231; see also
Cancer treatment; Chemotherapy; Lung
cancer

Epidural space, 126
Epidural steroid injections, 125–126; see

also Low back pain; Treatment/
management

Episode, 120–121
Epithelial growth, 206; see also IGF family,

IGF-I (insulin-like growth factor), IGFBP-
3 (IGF-I’s primary binding protein),
consisting of ligands, receptors, binding
proteins, and protease

Equipment, 60, 98 see also Diabetes
mellitus; Information technology;
Innovations, medical/technological; Self-

care; Self-management; Sports
equipment

Ergonomist, 132; see also Ergonomics
Ergonomics, 93, 118, 130–132 see also

AgrAbility programs; Agricultural;
Exposure; Farmers/faming; Hip; Low
back pain; Occupational; Osteoarthritis;
Prevention, primary; Rheumatoid
arthritis; Work; Work ability/capacity;
Workers; Workplace/worksites

Erlotnib, 231; see also Cancer treatment;
Chemotherapy; Lung cancer

Erosions, radiographic, 77
Erythema, 211–212, 217; see also Chemical;

Children; Exposure; Minimum
Erythemal Dose; Policies; Prevention,
primary; Schools; Shade; Skin cancer;
Solar ultraviolet radiation; Sun burn; Sun
protection; Sunscreens; Sun-sensitive
persons; Work, outdoor; Workers

Estradiol, 74–75, 141–142, 188–190; see also
Body size; Breast cancer, female;
Coronary heart disease; Estrogen; Sex
hormones, endogenous

Estrogen, 99–100, 142, 144, 186, 188–189,
194, 197, 235; see also Breast cancer,
female; Cancer treatment;
Chemotherapy; Melatonin; Toxicity

Estrogen receptor (ER), 233
Estrogen receptor (ER) negative tumors,

197; see also Breast cancer, female
Estrogen receptor (ER) + tumors, 192, 197,

232; see also Breast cancer, female;
Cancer; Cancer treatment; Carcinogens;
Chemotherapy; Diet, dietary habits;
Endocrine therapy; Estrogen; Fruits;
Hormonal factors; Nutrition;
Postmenopausal; Premenopausal; Risk;
Tumor; Vegetables; Estrogen replacement
therapy; Risk

Estrogen replacement therapy, 74, 120, 188;
see also Estrogen; Protective factors;
Rheumatoid arthritis

Estrone, 74–75, 188, 190; see also Body size;
Breast cancer, female; Rheumatoid
arthritis; Sex hormones, endogenous

Etanercept, 86–87; see also Clinical trials/
experiments, controlled; Disease-
modifying anti-rheumatic drugs; Drugs;
Employment; Medications; Rheumatoid
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arthritis; Treatment; Work; Workers;
Working hours

Ethanol, 158; see also Alcohol
Ethnic/ethnicity, vi, 1–5, 7, 27–28, 32, 40,

43, 46, 62, 70, 72–73, 103, 109, 138,
143–146, 151, 158, 161–164, 178–179, 199,
201, 203, 206, 209; see also Cultural
competence; Culture; Disparities;
Race/racial

Ethylene oxide, 196; see also Breast cancer,
female; Exposure; Occupational; Work;
Workers

Etidronate, 106; see also Drugs;
Medications; Treatment/management

Etiology/pathogenesis, 6, 73, 81, 93, 100,
106–107, 112, 115, 147, 157, 184–185, 202,
218; see also Risk; Risk factors

European, 171, 178, 185
European Organization for Research and

Treatment of Cancer Quality-of-Life
Questionnaire, 240–241; see also; Breast
cancer; Global dimensions; Quality of
life

European Prospective Investigation into
Cancer and Nutrition, 185; see also
Prospective

European Prospective Osteoporosis Study,
101–103

Euthanasia, assisted suicide, 19–20
Evaluation, 59; see also Self-care
Evening primrose oils, 82; see also

Antioxidants, plant; Diet/dietary habits;
Inflammation/inflammatory; Joints; n-3
polyunsaturated fatty acid; Meal
planning; Nutrition; Rheumatoid
arthritis

Evidence-based, 58, 171–173, 178, 183; see
also Clinical practice guidelines;
Treatment/management

Ex-smokers, 73; see also Cigarettes;
Smoking

Exacerbation, 83, 88; see also Disease flare-
ups

Exercise, abdominal strengthening, 127; see
also Exercise, training; Low back pain;
Physical therapy/physiotherapy

Exercise, aerobic, 97–99, 128, 152, 166, 206;
see also Exercise, training; Physical
activity, moderate, vigorous

Exercise, ball therapy, 128; see also

Exercise, home-based, 168–169; see also
Coronary artery bypass surgery (CABG);
Costs, health care/medical, direct,
indirect, economic; Efficacy

Exercise, hospital-based, 169; see also
Coronary artery bypass surgery (CABG);
Costs, health care/medical, direct,
indirect, economic; Efficacy

Exercise, recreational, 97; see also Exercise,
training; Physical activity

Exercise, therapeutic, 97, 99; see also
Exercise, training; Physical activity;
Treatment/management

Exercise, training, 12, 31–32, 38, 48–50, 55,
57–59, 63, 68, 95, 97–99, 109, 111–113–114,
116, 120–121, 123–124, 127–129, 131, 133,
164–166, 169, 174, 177, 184; see also
Behavior/behavioral; Disability; Jobs;
Fibromyalgia; Low back pain;
Osteoarthritis; Patient compliance;
Physical activity, leisure-time; Physical
activity, moderate, vigorous; Physical
therapy/physiotherapy; Self-care;
Treatment/management; Work; 
Workers

Exercise, resistance training, 98–99
Exercise capacity, 54, 168–169; see also

Exercise, training
Exercise time, 169
Expectations, 138; see also

Attitudes/beliefs; Surgery
Expenditures, 10, 12; see also Costs, health

care/medical
Experimental groups, 22, 232; see also

Clinical trials/experiments, randomized,
controlled

Experimental design, quasi, 241–242; see
also Cancer; Clinical trials/experiments,
randomized, controlled; Patient
education; Prostate cancer; Prostate-
specific antigen (PSA) screening

Exposure, 2, 75, 153, 159, 179, 181–183,
185–186, 191, 195–196, 207, 209–219; see
also Air pollution; Breast cancer; Colon
and rectal cancer (colorectal cancer);
Disparities; Environmental;
Environmental tobacco smoke; Lighting,
environmental; Lung cancer; Melatonin;
Mines; Night; Night shift workers; Non-
smokers; Occupational; Passive smoking;
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Radiation, cosmic; Radon gas, decay
products; Radon gas, decay products
(222Rn); Reside/residence/home; Risk;
Risk factors; Smoking; Workplace/
worksite

Exposure, cumulative, 182, 196
Exposure limits, 213; see also Australia;

Building industry; Construction
industry; Dose; Exposure; Government;
Prevention, primary; Solar ultraviolet
radiation; Ultraviolet radiation-sensitive
polysulphone film badges

Expression patterns, 35
Extra-marital affairs, 223
Extremities, 93, 101; see also Foot/lower

extremity impairment; Fractures; Lower
extremity complications; Lower
extremity disease; Osteoporosis

Extroversion, 73; see also Personality
Eye, 208; see also Body sites; Lips;

Melanoma; Mucous membranes; Skin
cancer; Vagina; Vulva

Eye damage, 211; see also Ultraviolet
radiation, wavelength

FA, 237; see also Cancer treatment;
Chemotherapy; Colon and rectal cancer
(colorectal cancer); Surgical excision;
Treatment Relapse; Tumor

Face-to-face, 62
Facet joints, 93, 115; see also Joints; Spine
Factor VII, 38
Failed back syndrome, 127
Fails to request emotional support, 225; see

also Coping strategies, emotional
approach; Disability; Impairment,
functional; Maladaptive/maladjustment;
Psychological; Psychosocial

Failure, 151
False negative, 236
Families, vi, 10, 18, 21–24, 47, 49–50, 105,

107, 109–110, 116, 140, 143, 159, 163–164,
167, 191, 223, 228–229, 243–244

Family aggregation, 26, 89, 186; see also
Breast cancer, female

Family clustering, 89
Family history, 26–27, 29, 89, 119–120, 140,

185–186, 192, 199, 207–209; see also
Genetic factors; Risk factors

Family practice/medicine, 133, 167, 244

Family relationships, 21, 23–24, 49, 60,
109–110, 223

Family social support, 49–50, 59, 61, 85,
163–164, 228–229; see also Disability;
Emotions; Physicians; Quality of life;
Social support; Stress; Trauma; Work

Family stress, 21–22, 24
Family systems, 21–22
Farmers/farming, 75, 90–91, 93–94, 119; see

also Exposure; Hip; Occupational;
Osteoarthritis; Rheumatoid arthritis;
Work; Workers; Workplace/worksites

Fascia, 115; see also Spine
Fasting glucose, impaired, 31, 34, 39, 53
Fasting plasma insulin concentrations, 26
Fat, intake, 30, 33, 35, 38, 51, 54, 139,

155–157, 164–165, 191–193, 200, 205; See
also Alcohol; Behavior/behavioral; Body
fat, central accumulation; Body fat
distribution; Body fat, percent; Breast
cancer; Cardiovascular disease;
Diet/dietary habits; Malmo Diet and
Cancer Cohort Study; Nutrition;
Postmenopausal; Risk; Stroke

Fat, saturated, 155; see also Cardiovascular
disease; Cholesterol, serum; Coronary
heart disease; Diet/dietary habits; Fat;
Nutrition; Stroke

Fat absorption, 51
Fatalism, 225, 240; see also Constructs;

Mental Adjustment to Cancer Scale;
Psychological; Psychosocial

Fatality, 145, 147, 164, 208; see also Death;
Mortality

Fatigue, 19, 23, 52, 79–80, 83, 88, 108, 221;
see also Behavior/behavioral; Cancer;
Chemotherapy; Clinical trials/
experiments, controlled; Disability;
Energy, lack of; Drug adverse effects,
complications; Fibromyalgia;
Functioning, educational, family,
occupational, social,; Functioning,
physical; Impairment, functional; Job
demands; Outcomes; Quality of life;
Rheumatoid arthritis; Side effects;
Topiramate (Topamax); Treatment/
management; Treatment complications;
Weight loss; Work; Workers Workplace/
worksite

Fatty acids, free, 36



328 SUBJECT INDEX

Fatty acid catabolism, 35
Fatty tissue, 38–39, 115
Fear, 122, 129, 137–138, 223
Fear-avoidance, 122, 130; see also

Avoidance
Feasibility, 65, 123, 128; see also Costs,

health care/medical, direct, indirect,
economic

Fenfluramine, 51; see also Weight loss
Fever, 223
Fiber, cereal, dietary, 33, 202–203; see also

Colon and rectal cancer (colorectal
cancer); Diet, dietary habits; Food;
Nutrition

Fiberglass dust, 217; see also Basal cell
carcinoma; Dust; Occupational;
Occupations; Skin cancer; Work;
Workers; Workplace/work site

Fibrates (fibric acid derivatives), 35, 
55–56

Fibric acid class of hypolipidemic drugs,
56; see also Drugs; Lipids; Medications

Fibrinogen, plasma, 38, 55, 147, 151–153,
157; see also Cardiovascular disease;
Coagulation; Inflammation/
inflammatory, disease; Protein;
Psychosocial

Fibrinolysis, 38–39, 142, 157
Fibromyalgia, 3, 5–6, 13–14, 20, 67, 106–116,

136; see also Behavior/behavioral;
Coping strategies; Disability; Patient
education Psychological; Psychosocial;
Quality of Life; Stress/stress responses;
Treatment/management

Fibrosis, radiation-related, 232; see also;
Cyclooxygenase-2 (COX-2) inhibition;
Normal; Pulmonary tissue

Fighting spirit, 225, 240; see also Anxious
preoccupation; Constructs; Fatalism;
Fight spirit; Helplessness; Hopelessness;
Loss of control; Mental Adjustment to
Cancer Scale

Financial, 174; see also Costs, health care/
medical, direct, indirect, economic;
Income, low-, middle-; Resources, health
care

Fine particulate matter, 159–160; see also
Air pollution

Finnish/Finland, 19, 53, 61, 68, 74, 87, 92,
101, 152, 215

Finnish Rheumatoid Arthritis Combination
Therapy trial, 87; see also Clinical trials/
experiments, controlled; Disability;
Patients; Rheumatoid arthritis; Work;
Workers

Finrisk 2002 Study, 152; see also Finnish/
Finland

Firearms, 24
Fish, baked, broiled, fried, consumption 

of, 33, 156–157, 201–202; see also 
Colon and rectal cancer (colorectal
cancer); Diet, dietary habits; 
Nutrition

Fish oils, 55–56, 82, 155; see also Diet/
dietary habits; Inflammation/
inflammatory; Joints; Meal planning;
Medications; n-3 polyunsaturated fatty
acid; Nutrition; Rheumatoid arthritis;
Thrombosis; Treatment

Fitness, aerobic, cardiorespiratory, 31–32,
128, 152, 163; see also Low back pain;
Physical activity, leisure-time; Physical
activity, moderate, vigorous

Flavonoids, 156, 239; see also
Cardiovascular disease;
Chemoprevention; Artichoke; Diet,
dietary habits; Mouse skin cancer;
Nutrition; Polyphenolic fraction;
Silymarin

Flexibility, 97, 116; see also Conditioning;
Exercise, training; Joints; Mobility;
Movement; Osteoarthritis

Flexion, 117
Florida, 13
Fluoride, 106; see also Drugs; Medications;

Treatment/management
Flouropyrimidines, oral, 237; see also

Cancer treatment; Chemotherapy; Colon
and rectal cancer (colorectal cancer);
Surgical excision; Treatment Relapse;
Tumor

Fluorouracil, 5-(5-FU), 235, 237–238; see
also Adjuvant therapy; Breast cancer;
Cancer treatment; Chemotherapy; 
Colon and rectal cancer (colorectal
cancer); Lymph node, negative, 
positive

Fluorouracil, 5-(5-FU)–folinic acid (FUFA),
237; see also Cancer treatment;
Chemotherapy; Colon and rectal cancer
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(colorectal cancer); Surgical excision;
Treatment Relapse; Tumor

Fluoxetine, 52; see also Drug adverse
effects, complications; Weight loss

Floxetine/Prosac, 21
Focus groups, 61, 88, 95, 138; see also

Interviews
Folate supplementation, 231; see also

Cancer Treatment; Chemotherapy; Lung
cancer

Folates, 156–157, 192–193, 201, 203–204; see
also Alcohol; Breast cancer;
Cardiovascular disease; Colon and rectal
cancer (colorectal cancer); Diet, dietary
habits; DNA methylation; Fruits;
Homocysteine; Nucleotide synthesis;
Nutrition; Vegetables; Vegetables, dark
green

FOLFIRI, 237; see also Cancer treatment;
Chemotherapy; Colon and rectal cancer
(colorectal cancer); Combination;
Palliative; Survival

FOLFOX, 237, see also Cancer treatment;
Chemotherapy; Colon and rectal cancer
(colorectal cancer); Combination;
FOLFIRI; Palliative; Survival

Follow-up, 52, 63, 73, 77, 83–87, 113–114,
126, 129–130, 133–135, 137, 149, 163–164,
166, 170, 183, 185, 201, 204

Food, 49, 185, 191, 196, 201–205, 207,
239–240, 242; see also Alpha-carotene;
Antioxidants; Beta-carotene; Breast
Cancer; Chemoprevention; Colon and
rectal cancer (colorectal cancer); Diet/
dietary habits; Fruit; Grain, refined;
Grain, whole; Lifestyle; Lutein/
zeaxanthin; Meat, red; Meat, processed;
Micronutrients; Nutrition; Nutritional
supplements; Skin cancer; Vitamin A;
Vitamin C

Food, agents, 239; see also
Chemoprevention; Skin cancer

Food, chicken, 202; see also Food
Food, fast, 200–202; see also Diet/dietary

habits; Diet, western; Fat; Grain,
processed; Nutrition

Food, sweets and desserts, 201–202; see
also Colon and rectal cancer (colorectal
cancer); Diet, dietary habits; Diet,
western; Food; Nutrition

Foot and ankle, 24, 43, 46–48, 57–59, 104
Foot and ankle deformity, 46; see also

Diabetic foot ulcers; Disability;
Functioning, educational, family,
occupational, social; Lower extremity
disease; Quality of life

Foot/lower extremity impairment, 43, 104,
221; see also Axillary lymph-nodal
dissection; Cancer; Diabetes mellitus;
Diabetic foot ulcers; Pain, chronic

Foot/lower extremity infections, 58; see
also Clinical practice guidelines; Diabetic
foot ulcers; Lower extremity disease

Foot/lower extremity pain, 24, 43; see also
Diabetic foot ulcers

Foot, tingling, 47
Foot/lower extremity trauma, 59; see also

Amputations; Diabetic complications;
Lower extremity disease; Self-
management

Foot self-care, 48–49, 59; see also Diabetic
complications; Diabetic foot ulcers; Self-
management

Foot, warm, swollen, 57; see also Diabetes
clinical pathways; Diabetic foot ulcers;
Pathways; Standardize

Footwear, 43; see also Diabetic foot ulcers;
Foot/lower extremity impairment;
Foot/lower extremity pain; Toe pain; Toe
stiffness

Forearm, 6, 36, 101, 104, 165; see also
Fractures

Forearm circulation, endothelial
dysfunction of, 165; see also Endothelial
dysfunction/impairment, Measurement

Fracture Intervention Trial, 103–104
Fracture Prevention Trial, 106
Fractures, 6, 13, 100–106, 116, 136, 222; see

also Disability; Functioning, educational,
family, occupational, social; Functioning,
physical; Hip; Impairment, functional;
Osteoporosis; Patient education;
Postmenopausal; Quality of life;
Vertebral

Fractures, pathologic, 100
Framingham Offspring Study, 38, 150
France/French, 135
Free medical care, 146
French fries, 201; see also Colon and rectal

cancer (colorectal cancer); Diet, dietary
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habits; Diet, western; Food; Food, fast;
Nutrition

French National Survey on Health
Impairment and Disability, 1998, 93

Frequency, 170, 182; see also Age; Pain
symptoms; Symptoms

Frequent urination, 47; see also Diabetic
symptoms

Friends, 23, 47–48, 60, 85, 95, 105, 111,
163–164, 223, 229, 243–244; see also
Breast cancer; Cancer; Communication;
Coping; Disability; Emotions;
Functioning, educational, family,
occupational, social; Physicians; Social
factors; Social support; Social
withdrawal; Work

Fruits, 30, 82, 155, 185, 191–192, 199, 201;
see also Alpha-carotene; Antioxidants;
Beta-carotene; Breast cancer;
Cardiovascular disease; Carotenoids;
Diet, dietary habits; Inflammatory
polyarthritis; Meal planning;
Micronutrients; Nutrition; Nutritional
supplements; Patient compliance; Patient
non-compliance with medical regimen;
Rheumatoid arthritis; Vegetables;
Vitamin C

Fruits, citrus, 185; see also Lung cancer,
non-small cell, small cell, squamous 
cell

Frustration, 20, 24, 137
Fulani, region of Nigeria, 156
Fulvestrant (Faslodex), 233; see also

Agonist activity; Endocrine therapy;
Estrogen receptor (ER); Progesterone
receptor (PR); Steroidal estrogen receptor
(ER) antagonist

Functional reach test, 103
Functional restoration program, 122, 132;

see also Injury; Jobs; Low back pain;
Work; Workers

Functioning, educational, family,
occupational, social, 17, 20, 22–24, 40–47,
68, 72, 75–80, 83, 87, 93–94, 102–104,
108–110, 112–114, 121–123, 125, 132–133,
136–138, 143–144, 148, 160–164, 166, 168,
220–224; see also Arthritis; Behavior/
behavioral; Cancer; Cancer treatment;
Cardiovascular disease; Chronic disease/
health problems; Coping strategies;

Diabetes mellitus; Diabetic foot ulcers;
Disability; Fibromyalgia; Foot/lower
extremity pain; Fractures; Impairment,
functional; Injury, accidental; Low back
pain; Lower extremity disease;
Myocardial infarction; Occupational;
Osteoarthritis; Osteoporosis; Rheumatoid
arthritis; Stroke; Upper extremity/limb;
Work; Workers

Functioning, cardiac, 148
Functioning, physical, 69, 72, 75–76, 78, 83,

87–89, 97, 103–105, 110–111, 121–123,
136–138, 143–144, 148, 153, 160–164, 166,
170, 221–222; see also Arthritis; Axillary
lymph-nodal dissection; Behavior/
behavioral; Cancer; Cancer treatment;
Chronic disease/health problems; Co-
morbidity; Coping strategies; Diabetes
mellitus; Diabetic foot ulcers; Disability;
Fibromyalgia; Foot/lower extremity
impairment; Foot/lower extremity 
pain

Functioning, educational, family,
occupational, social; Impairment,
functional; Injury, accidental Lifting; 
Low back pain; Lower extremity 
disease; Osteoarthritis; Osteoporosis;
Rheumatoid arthritis; Upper extremity/
limb Work

Fungicides, 216; see also Cancer;
Carcinogens; Chemicals; Exposure;
Industry; Men/males; Occupational;
Occupations; Risk; Skin cancer;
Squamous cell carcinoma; Work;
Workers; Workplace/work site

Future, 226; see also Time

Gastric cancer, 217; see also Dust;
Lymphoma; Occupational; Occupations;
Skin cancer; Work; Workers; Workplace/
work site

Gastritis, 92; see also Gastrointestinal
problems

Gastrointestinal cancer, 228; see also
Cancer; Depression; Diagnosis; Distress;
Social support; Stress/stress responses;
Symptoms

Gastrointestinal problems, 52, 69, 87, 96,
105; see also ACTH (gel); Gastritis;
Penicillamine; Side effects; Toxicity
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Gemcitabine (Gemzar)-Platinum 2 agent
combination therapies, 230, 233; see also
Breast cancer; Cancer treatment;
Chemotherapy; Lung cancer

Gemcitabine (Gemzar)-Platinum-based
therapies, 230, 233–234; see also Breast
cancer; Cancer treatment;
Chemotherapy; Cross-resistance;
Efficacy; Lung cancer; Outcomes;
Toxicity

Gender, 1–6, 27–28, 30, 40, 42–43, 46, 49, 60,
67–70, 72–74, 83–85, 90–91, 94–95,
100–103, 128, 138, 141–143, 145–146, 148,
151, 158–165, 168–170, 173–175, 178, 180,
183–185, 200–201, 203–204, 206, 210,
214–215, 221–222; see also
Cardiovascular disease; Demographic;
Disability; Disparities; Health status;
Quality of life

Gene arrays, 35
Gene-environment interactions, 139–140,

185–186, 209; see also Environmental
factors; Genetic factors; Genes

General practice, 92, 165–166; see also
Health/medical care; Health care
providers/clinicians; Primary care

Genes (VDR, AGC1, IGF-1, ER alpha, TGF
beta, CRTM, CRTL, collagen II, IX, XI),
90; see also Genetic

Genes, tumor suppressor, 178; see also
Genetic factors; Lung cancer; Mutations in

tumor suppressor genes; Susceptibility;
Tobacco; Women

Genetic factors, 1–3, 26–27, 35, 51, 73, 76,
89–91, 107, 139–140, 154, 157, 178,
185–186, 195, 199–200, 203, 208–209, 229;
see also Cardiovascular disease; Family
history; Gene-environment interactions;
Susceptibility

Genetic polymorphisms, 229; see also
Cancer treatment; Drug bioavailability

Genotypes, B1B1, B1B2, B1B2, IGF1,140,
191; see also Breast cancer, female;
Contraceptives, oral; Genes; IGF family,
IGF-I (insulin-like growth factor), IGFBP-
3 (IGF-I’s primary binding protein),
consisting of ligands, receptors, binding
proteins, and protease

Geography, 3–4, 88, 178, 181, 183; see also
Communities; Neighborhoods;

Populations; Reside/residence; Rural;
Urban

GERCO Group, 237
Germicides, 214; see also Welding, 214; see

also Body sites; Cutaneous; Exposure;
Hospitals; Industries; Laboratory;
Melanoma; Occupational; Occupations;
Skin cancer; Ultraviolet radiation,
artificial sources; Work; Workers;
Workplace/worksite

Getfitinib, 231; see also Cancer treatment;
Chemotherapy; Lung cancer

Girls, 32
Global dimensions, 240; see also Breast

cancer; European Organization for
Research and Treatment of Cancer
Quality-of-Life Questionnaire; Quality of
life

Globalization, 30
Glucocorticoids, 219; see also

Immunosuppression; Non-Hogkin
lymphoma; Risk; Treatment/
management; Treatment complication;
Skin cancer; Squamous cell carcinoma

Glucosamine sulfate, 12
Glucose intolerance, abnormalities,

impaired glucose tolerance, 3, 36, 25–26,
29–31, 34–38, 53–54; see also Diabetes
Mellitus

Glucose metabolism, 35, 147; see also
Cardiovascular disease; Psychosocial

Glucose meters and strips, 63
GLUT (glucose transporter) receptor, 34
Glycemia, 140; see also Glycemic control
Glycemic control, 25, 32, 48–50, 62–65; see

also Attitudes/beliefs; Metabolic control;
Personality; Psychosocial

Glycemic load, high, 200; see also Diet/
dietary habits; Diet, western; Nutrition;
Missense mutation; P53 mutation

Glycerole, 126; see also Neurolytic
substances; Spine

Glycosuria, 59 see also Insulin
Gold, 86; see also Disease-modifying 

anti-rheumatic drugs; Drugs;
Medications; Rheumatoid arthritis;
Treatment

Government, 57, 213; see also Access to
health care; Costs, health care/medical,
direct, indirect, economic;



332 SUBJECT INDEX

Hospitalizations; Interventions; Policies;
Prevention, primary; Sun protection;
Work, outdoor

Graduate/professional education, 145; see
also Education

Graft, 219
Grain, processed, 200; see also Colon and

rectal cancer (colorectal cancer); Diet/
dietary habits; Diet, western; Nutrition

Grain, refined, 200–201; see also
Diet/dietary habits; Diet, western

Grain, whole, 200–201; see also Colon and
rectal cancer (colorectal cancer); Diet/
dietary habits; Nutrition

Grams, 158
Granulocyte colony-stimulating factor

support, 231; see also Cancer Treatment;
Chemotherapy; Lung cancer

Grease, 216; see also Cancer; Carcinogens;
Chemicals; Exposure; Industry; Men/
males; Occupational; Occupations; Risk;
Skin cancer; Squamous cell carcinoma

Greece, 150, 158; see also Athens, Greece
Greens, 156
Groups, 130, 137–138, 145, 151, 153, 174,

198, 239–243; see also Case-control
studies; Clinical trials/experiments,
randomized, controlled; Control groups;
Interventions; Matched/matching;
Patient selection

GSTM-1 genotype, 200; see also Colon and
rectal cancer (colorectal cancer);
Smoking, active; Smoking, passive

Guidelines, 33, 58, 159, 171; see also
Clinical practice guidelines;
Recommendation

Guilt, feelings of, 19
Gynecological cancers, 178, 189; see also

Breast cancer, female; Cancer; Cause of
death; Hormonal factors; Leptin; Women

Habits, 178–179; see also Lifestyle;
Smoking

Hairdressers, 183, 216; see also
Carcinogens; Cervix, cancer of;
Exposure; Hair dyes; Industry; In situ
skin cancer; Lung cancer; Occupational;
Pancreas, cancer of; Risk; Women/
female; Work; Workers; Workplace/work
site

Hair dyes, 216; see also Body sites; Cancer;
Carcinogens; Hairdressers; Neck; Risk;
Scalp; Skin; Skin cancer, in situ

Hamburg Construction Worker Study, 
117

Hamilton Scale for Depression, 240; see
also Breast cancer; Depression

Hand, 90; see also Osteoarthritis
Hand, tingling, 47
Handgrip strength, 166; see also 

Outcomes
Handicaps, 83; see also Disability;

Rheumatoid arthritis; Work
accommodation

Hardiness, 83–85; see also Anxiety;
Depression; Fnctioning, educational,
family, occupationl, social; Psychosocial;
Rheumatoid arthritis; Stress

Harm appraisal, 225
Hawaii Osteoporosis Study, 103
HbA1c, 63–64; see also Glycemic 

control; Metabolic control; Program
evaluation

Head and neck cancer, 225, 242; see also
Age; Anxiety; Cancer; Coping strategies;
Patient education; Radiation, ionizing;
Women/females

Headaches, 231; see also Adverse reactions;
Cancer treatment; Chemotherapy;
Distress; Lung cancer; Psychological;
Psychosocial; Rexinoids; Side effects;
Stress/stress responses; Synthetic 
agents

Health and activity limitation surveys, 68;
see also Disability; Functioning,
educational, family, occupational, social;
Lifestyle; Surveys

Health and Retirement Survey, 43
Health Assessment Questionnaire, 77, 81,

110; see also Activities of daily living;
Fibromyalgia; Mortality; Questionnaires;
Rheumatoid arthritis

Health behaviors, 147, 239–240; see also
Behavior/behavioral; Cancer;
Cardiovascular disease; Clinical
trials/experiments, randomized,
controlled; Interventions; Lifestyle; Risk
factors; Sedentary

Health beliefs, 49; see also attitudes/
beliefs; Diabetes Mellitus
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Health Buddy appliance, 65; see also
Telemedicine

Health/medical care, clinical/preventative,
9–10, 13–15, 28–29; 60–62, 69, 71, 92, 94,
109, 111, 113, 130–132, 136–138, 143–144,
146, 150, 166; see also Costs; Diagnosis;
Interventions; Outcomes;
Treatment/management

Health care centers, 137, 189; see also
Medical centers; Neighborhood;
Outcomes; Patient education; Self-
management; Urban

Health care providers/clinicians, 61–62, 76,
88, 111, 124, 127–128, 131, 137, 164–166,
172–174, 228–229, 242–245; see also
Access; Communication; Patients;
Physicians; Satisfaction; Treatment

Health care system, 10, 61, 64, 122–123, 137
Health care utilization, 14, 28–29, 64–65, 71,

113, 122–123, 128, 137, 144, 146–147, 162,
166, 174; see also Access to health care;
Anxiety; Costs, health care/medical,
direct, indirect, economic; Depression;
Disparities; Medications; Psychosocial

Health effects, 97, 148; see also Clinical
trials/experiments; Outcomes;
Treatment/management

Health Hero iCare Desktop, 65; see also
Telemedicine

Health information technology, 11; see also
Electronic medical records

Health literacy, 10–11
Health maintenance organization, 63; see

also Organizations/institutions
Health plans, 64; see also Health

maintenance organizations
Health problems/illnesses, 33, 42, 79, 104,

109, 120–121, 123, 172; see also
Behavior/behavioral; Chronic disease/
health problems; Co-morbidity;
Disability; Morbidity; Pain

Health Professionals’ Follow-up Study, 
204

Health status, 10, 12, 28, 40, 68, 70, 79–80,
84–87, 89, 120–121, 133, 141, 144, 166,
169, 220, 228; see also Behavior/
behavioral; Disparities; Low back pain;
Perceived; Rheumatoid arthritis

Healthy, 25, 79, 142, 150, 165, 188, 191; see
also Attitudes/beliefs; Behavior/

behavioral; Cohort; Disparities; 
Health status; Job performance
evaluations

Healthy heart diet, 165; see also
Cardiovascular disease; Diet, dietary
habits Healthy; Heart; Nutrition

Heart, 147, 165; see also Cardiovascular
disease; Central nervous system;
Hypothalamic-pituitary-adrenal axis;
Psychosocial; Stress

Heart and Estrogen/progestin
Replacement Study (HERS), 142

Heart attack, 145, 157, 164; see also
Myocardial infarction

Heart blockages, 157; see also Arteries,
damaged; Cholesterol, serum

Heart failure, 77, 172–174; see also Anti-
TNF therapies; Cardiovascular
complications; Cardiovascular disease;
Co-morbidity

Heart Failure Unit, Spain, 173
Heart rate, 38, 148, 169
Heat, 113, 124; see also Complementary

and alternative medicine
Heating, 183; see also Cooking; Lung

cancer; Risk; Risk factor
Height, 185
Height loss, 104
Helpless/helplessness, 84, 89, 137, 225, 240;

see also Arthritis; Cancer;
Catastrophizing; Cognitive distortions;
Constructs; Coping strategies;
Dependence; Emotions; Health status;
Mental Adjustment to Cancer Scale;
Outcomes; Pain; Patient education;
Perceived; Pessimism; Psychological;
Psychosocial; Venting

Hematopoetic stem cell transplantation,
222

Hemodynamic, 151; see also 
Hypertension

Hemoglobin, glycated, 52
Hemostatic, 38–39
Herbal remedies, 52, 112, 135, 244; see also

Complementary and alternative
medicine; Low back pain; Weight loss

Herbicides, 216; see also Cancer;
Carcinogens; Chemicals; Exposure;
Industry; Men/males; Occupational;
Occupations; Prostate cancer; Risk; Skin
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cancer; Squamous cell carcinoma; Work;
Workers; Workplace/work site

Herniated disc/herniation, 116, 123,
133–134; see also Discs; Low back pain;
Lumbar; Nerve root; Outcomes; Spine;
Surgery

High blood pressure, 4
High density lipoprotein (HDL)

cholesterol, 26–28, 32, 53, 55–56, 141–142,
145, 150, 153–154, 156–157

High school graduates, 145; see also
Education; Non-high school graduates

Hip, 5–6, 13, 90–92, 96, 101–104, 106, 138,
222; see also Fractures; Hip replacement,
total; Osteoarthritis; Surgery

Hip circumference, 188, 190; see also Body
size; Sex hormones, endogenous; Waist
circumference

Hip replacement, total, 13, 96; see also Hip;
Osteoarthritis; Surgery; Treatment

Hispanics, 2–3, 28, 43, 47, 50, 143–145, 198;
see also Breast cancer; Demographic;
Disparities; Ethnic/ethnicity; Mexican-
Americans; Race/racial; Risk;
Socioeconomic status

Histology, 178, 180, 184; see also Age;
Adenocarcinoma; Gender; Lung cancer,
non-small cell, small cell, squamous cell;
Men; Women; Younger/young

History, 117
HIV/AIDS, 18, 240
HMG-CoA reductase inhibitors (statins), 

55
Hobbies, 111, 124, 163; see also Coping

strategies; Fibromyalgia
Hodgkin’s disease, 220, 222; see also

Cancer; Cancer treatment;
Chemotherapy; Disability; Disparities;
Gender; Quality of life; Side effects;
Toxicity; Treatment/management

Homemaker, 109; see also Occupational
Homeopathy, 135; see also Complementary

and alternative medicine; Low back 
pain

Homeostasis, 190; see also Tissue
Homocysteine, 33, 141, 150–153,

156–157–158; see also Cardiovascular
disease; Coronary artery disease;
Smoking

Hong Kong, 154

Hope, 225; see also Adolescence/
adolescents; Cancer; Coping strategies

Hopelessness, feelings of, 19, 225, 240–241;
see also Cancer; Constructs; Coping
strategies; Death; Emotions; Health
status; Mental Adjustment to Cancer
Scale; Mini-Mental Adjustment to 
Cancer Scale; Outcomes; Perceived;
Pessimism; Psychological; Psychosocial;
Stress

Hormone receptor-negative tumors, 194;
see also Aspirin; Breast cancer, female;
Cancer; Carcinogens; Estrogen;
Hormonal factors; Postmenopausal;
Premenopausal; Risk; Tumor

Hormone receptor-positive tumors, 194;
see also Aspirin; Breast cancer, female;
Cancer; Carcinogens; Estrogen; Estrogen
receptor (ER) + tumors; Hormonal
factors; Postmenopausal; Premenopausal;
Risk; Tumor

Hormone replacement therapy (HRT), 106,
141–142; see also Hormonal factors;
Postmenopausal

Hormonal factors, 35, 74, 100, 105–106, 178,
178, 187–191, 197–198; see also Genetic
factors; Lung cancer; Menopause;
Menstrual cycle; Postmenopausal; Sex
hormones; Smoking; Susceptibility;
Tobacco; Women

Hospital Anxiety-Depression Scale, 
224–225

Hospital length of stay, 11–12, 96, 172, 
235

Hospital admission, 171–172; see also
Hospital re-admissions; Hospitals;
Medical centers

Hospital discharge, 172, 174
Hospital re-admissions, 58, 167, 235; see

also Breast cancer; Diabetic
complications; Diabetes clinical
pathways; Diabetic foot ulcers;
Hospitalizations; Lower extremity
disease; Mastectomy; Outcomes;
Pathways; Recurring

Hospitals, 171–172, 174–175, 179, 212, 214,
223, 235–236; see also Body sites;
Cutaneous; Exposure; Germicides;
Industries; Medical centers; Melanoma;
Occupational; Occupations; Skin cancer;
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Ultraviolet radiation, artificial sources;
Work; Workers; Workplace/worksite

Hospitalizations, 3, 10–11, 23–24, 40, 47–48,
51, 57–58, 64, 96, 159, 164, 166–168,
171–172, 174–175, 179, 209, 223, 235–236;
see also Breast cancer; Costs, health
care/medical, direct, indirect, economic;
Inpatient; health care/medical; Lower
extremity disease; Mastectomy;
Pathways; Policies

Hospitalizations, psychiatric, 24
Hospitalizations, rehabilitation, 24,

167–168; see also Costs, health care/
medical, direct, indirect, economic;
Policies

Hostility, 48, 147, 221; see also Anxiety;
Cancer; Cancer Treatment; Coping
strategies; Depression; Disability;
Discrimination; Emotions; Insurance;
Life expectancy; Occupational;
Psychosocial; Side effects; Social;
Treatment/management; Treatment
complications; Work, Work absences/
work loss; Work, return to; Workers

Household, 44, 153, 159, 162, 194; see also
Household chores; Income; Physical
activity, leisure-time

Household chores, 23, 109, 153, 221, 229
228; see also Axillary lymph-nodal
dissection; Breast cancer; Cancer; Cancer
treatment; Disability; Edema; Driving;
Foot/lower extremity impairment;
Functioning, educational, family,
occupational, social; Functioning,
physical; Pain, chronic; Upper body;
Upper extremity/limb

Human epidermal growth factor receptor 2
(HER2) nu receptor, 232, 234, 238; see
also Breast cancer; Cancer treatment;
Chemotherapy; Endocrine therapy;
Estrogen (ER); Estrogen receptor-positive
tumors; Progesterone (PR); Progesterone
receptor (PR) positive breast tumors

Human papillomavirus infection, 219–220;
see also Cutaneous; Skin cancer;
Squamous cell carcinoma

Human papillomavirus infection (type 15),
220; see also Human papillomavirus
infection

Humerous, fracture, 104

Husband, 23, 47, 109, 159, 195, 223–224,
229; see also Breast cancer; Passive
smoking; Risk; Spouses; Wife

Hyaluronic acid, 97; see also Injections;
Intra-articular, Knee; Osteoarthritis;
Treatment/management

Hydroxychloroquine, 86–87; see also
Disease-modifying anti-rheumatic drugs
(DMARDs); Drugs; Medications;
Rheumatoid arthritis; Treatment

Hyperalgesia, 108; see also Fibromyalgia
Hypercalcemia, 106
Hypercholesterolemia, 139–140
Hypercoagulability, 25, 35, 38
Hypercortisolemia, 148
Hypercortisolism, 102
Hypergylcemia, 25–26, 34, 36–37, 205
Hyperinsulinemia, 25, 34–35, 37–38, 199,

205–206
Hyperlipidemia, 27, 30, 34–36, 155; see also

Fat; Screening, health/medical
Hyperparathyroidism, 100
Hyperpigmentation, 216; see also Arsenic;

Cancer; Exposure; Lesions; Occupational;
Occupations; Skin cancer; Skin disease;
Work; Workers; Workplace/work site

Hyperplasia, atypical, 187
Hypersensitivity, 209, 211
Hypersensitivity, chemical, 211; see also

Ultraviolet radiation, wavelength
Hypertension, 2, 4, 14, 25, 27, 29–31, 35, 37,

40, 43–44, 53, 55–56, 60, 77, 92 139–140,
143, 145–147, 151–156, 161–162, 164–165;
see also Cardiovascular disease; Clinical
trials, controlled; Co-morbidity; Diabetes
mellitus; Diet, dietary habits; Endothelial
dysfunction/impairment, measurement;
Fat; High blood pressure; Interventions;
Lifestyle modification; Lifestyles;
Nutrition; Rheumatoid arthritis; Risk;
Risk factors; Screening, health/medical;
Sodium

Hypertriglyceridemia, 30, 231; see also
Adverse reactions; Cancer treatment;
Chemotherapy; Lung cancer; Rexinoids;
Screening, health/medical; Side effects;
Synthetic agents

Hypertrophy, 35
Hypoglycemia, 65
Hypolipidemic drugs, 56
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Hypothesis, 188, 192
Hypnosis, self, 24
Hypnotherapy, 223; see also Chemotherapy
Hypomanic, 241; see also Breast cancer;

Interventions; Medications
Hypothalamic-pituitary-adrenal axis, 147;

see also Cardiovascular disease;
Psychosocial

Hypothalamus, 147; see also
Cardiovascular disease; Psychosocial;
Stress

Hypnotherapy, 124

Ibandronate, 105; see also Bisphosphonate,
Drugs; Medications; Treatment/
management

Iceland, 215
Idiopathic, 99, 106, 111
Idoxifene, 233; see also Breast cancer;

Cancer treatment; Endocrine therapy;
Selective estrogen-receptor modulator
(SERM); Tamoxifen

IGF family, IGF-I (insulin-like growth
factor), IGFBP-3 (IGF-I’s primary binding
protein), consisting of ligands, receptors,
binding proteins, and protease, 190–191,
206; see also Breast cancer, female; Colon
and rectal cancer (colorectal cancer);
Homeostasis; Prostate cancer; Tumor

Illicit drugs, 20–21 see also Marijuana
Illness, 17–24
Imaging tests, 123–124
Imipramine, 124; see also Antidepressants,

tricyclic, Drugs; Medications
Imiquimod, 239; see also Basal cell

carcinomas; Cancer; Cancer treatment;
Efficacy; Immune response modifier;
Skin cancer; Treatment/management

Immigrants, 146; see also Acculturation
hypothesis; Lifestyle

Immune response, 239–240; see also Breast
cancer; Cancer; Chemotherapy; Clinical
trials/experiments, randomized,
controlled; Interventions; Psychological;
Psychosocial

Immune response modifier, 239; see also
Basal cell carcinomas; Cancer; Cancer
treatment; Efficacy; Imiquimod; Skin
cancer; Treatment/management

Immune system, 244

Immune system of skin, changes, 211; see
also Ultraviolet radiation, wavelength

Immunity, 210; see also Aging; Skin Cancer
Immunosuppression, 219; see also Basal

cell carcinoma; Cutaneous; Exposure;
Glucocorticoids; Kidney (renal)
transplant recipient; Non-Hogkin
lymphoma; Risk; Skin cancer; Squamous
cell carcinoma; Sunlight exposure

Immunotherapy, 238; see also Cancer
treatment; Chemotherapy; Interleukin
(IL)-2 (Proleukin), 238; Skin cancer;
Treatment responses

Immunotolerance, 74; see also Estrogen
replacement therapy; Oral
contraceptives; Rheumatoid arthritis

Impact, disease, vi, 23
Impaired glucose regulation, 4, 34; see also

Glucose intolerance
Impairment, functional, 2, 6, 14, 17, 20,

23–24, 40–46, 68–69, 71–72, 75–80, 83,
87–89, 92, 95, 102–105, 108–114, 121–123,
125, 132–133, 136–138, 143–144, 148,
160–164, 166, 220–224, 227; see also
Behavior/behavioral; Chronic
disease/health problems; Coping
strategies; Disability; Fractures;
Osteoporosis; Pain; Role losses

Implants, 24, 96, 127, 170; see also Atrial
defibrillation; Low back pain;
Osteoarthritis; Surgery; Treatment;
Inadequate diagnostic and treatment
Procedures, 11

Inappropriate diagnostic and treatment
procedures, 11

Incidence, 4, 7, 10, 30, 40, 52–54, 62, 75, 90,
149–150, 153, 158, 170, 177, 181, 184,
198–199, 203–204, 206, 208–209, 211, 215,
217; see also Epidemiology; Prevalence;
Rates

Income, low-, middle-, 29–30, 44–45, 68, 71,
112, 118, 137, 143–146, 150, 161–162, 164,
174, 179, 198–199, 210; see also
Behavior/behavioral; Socioeconomic
status

Independence, 17, 83, 103, 136; see also
Dependence; Disability; Fractures;
Functioning, educational, family,
Impairment, functional; occupational,
social; Functioning, physical;
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Osteoporosis; Psychoscial; Rheumatoid
arthritis

Independent living skills, 136; see also
Dependence; Independence

Index cases, 26
Index of joint motion, 75–76; see also

Rheumatoid arthritis
India, 26, 29, 183–184
Induction, 209, 217; see also Skin cancer
Industries, 212–217; see also Occupational;

Occupations; Skin cancer; Solar
ultraviolet radiation; Work; Workers;
Workplace/worksite

Inequalities, 3, 43; see also Disparities;
Gender; Race/racial

Infection, 77, 116, 231; see also Cancer
treatment; Chemotherapy; Co-morbidity;
Dura Mater; Low back pain; Lung
cancer; Rheumatoid arthritis; Viral
infection

Infertility, 226
Inflammation/inflammatory, disease, 5,

25–26, 35, 37–39, 55, 68, 72, 75, 81, 116,
126, 142–143, 147, 152, 154, 206–207; see
also Cancer; Cardiovascular disease;
Colon and rectal cancer (colorectal
cancer); Psychosocial

Inflammatory bowel disease, 100
Inflammatory polyarthritis, 82; see also

Meat
Infliximab, 86; see also Disease-modifying

anti-rheumatic drugs; Drugs;
Medications; Rheumatoid arthritis

Information, 49, 60, 64–65, 95, 130, 137–138,
174, 228, 242–244; see also Anxiety;
Behavior/behavioral; Cognitive,
cognitive-behavioral; Depression;
Diabetes education; Internet; online;
Patient education; Problem-solving,
problem-focused; Self-care; Social
support

Information needs, 243; see also Cancer;
Information; Patient education; Patient
knowledge; Patients

Information overload, 243; see also Cancer;
Information; Patient education; Patient
knowledge; Patients

Information technology, 60, 64–65; see also
Computers; Information; Innovations,
medical/technological; Internet

Inheritance, mode of, 26
Inherited, 209
Inhibit, 231; see also Cancer treatment;

Chemotherapy; Lung cancer
Injectate, 125; see also Low back pain;

Treatment/management; Trigger point
injection

Injections, 47, 97, 106, 113, 124–126, 236; see
also Insulin; Osteoarthritis; Treatment

Injury, accidental, 24, 90–91, 115, 122, 124,
128, 138, 158; see also Joint damage/
destruction; Joints; Low back pain;
Osteoarthritis; Spine

Injury prevention, 57; see also Diabetes
clinical pathways; Pathways

Innervation, 90 see also Joints; Muscle
Innovations, medical/technological, 6, 11,

60, 64, 220; see also Cancer detection;
Cancer rehabilitation; Cancer treatment;
Computers; Equipment; Information;
Information technology

Inpatient, 167, 171, 174; see also Coronary
care unit; Hospitalizations

Insecticides, 216; see also Cancer;
Carcinogens; Chemicals; Exposure;
Industry; Men/males; Occupational;
Occupations; Risk; Skin cancer;
Squamous cell carcinoma; Work;
Workers; Workplace/work site

Insecurity, 229; see also Adjustment; Breast
cancer; Diagnosis; Household chores

Insomnia, 19, 52, 241; see also Drug
adverse effects, complications; Side
effects; Sleep disorders/disturbance;
Topiramate (Topamax), Weight loss

Instrumental, 228; see also Social Support
Insulin, 35, 41–43, 46–47, 58–60, 63–65, 199
Insulin-dependent diabetes mellitus, 41–42,

45–46, 60–61, 161; see also Type 1
Diabetes mellitus

Insulin levels, 27
Insulin production, 206; see also Plasma C-

peptide
Insulin pumps, 60; see also Equipment;

Innovations, medical/technological;
Diabetes education; Patient education

Insulin receptor binding, 31
Insulin resistance, syndrome, peripheral

and hepatic, 4, 25, 28, 32, 34–37, 39, 44,
55, 154, 189–190, 193, 205–206; see also



338 SUBJECT INDEX

Breast cancer, female; Colon and rectal
cancer (colorectal cancer); Diabetes
mellitus; Obesity; Risk; Sex hormones,
endogenous

Insulin sensitivity, 31–33, 35, 53
Insulin sensitizers, 56
Insulin therapy, intensive, 59, 64; see also

Barriers; Patient compliance; Patient
non-compliance with regimen

Insurance, drug/health/medical,
employer-provided, 9–10, 69, 94, 110,
146, 221–222; see also Cancer; Cancer
treatment; Claimants/claims, disability,
health care, unemployment; Costs;
Discrimination; Income, low-, middle-;
Socioeconomic status; Fibromyalgia;
Program evaluation

Insurance, malpractice, 9
Interactions, educational, 130; see also

Patient education
Interleukin (IL)-2 (Proleukin), 238; see also;

Cancer treatment; Chemotherapy;
Immunotherapy; Skin cancer; Treatment
responses

Interleukins-6 (IL-6), 34, 36–37, 55, 152; see
also Inflammation/inflammatory, disease

Interleukin-18, 37
Internet, online, 49, 64–65, 137, 228,

243–244; see also Cancer; Information;
Patient education; Social Support

Intensive, 131–132, 165, 167–168
Internist, 23
Interventions, 36, 53–58–63, 124,

129–130–138, 165–166, 172, 174–175, 178;
213, 239–241, 243–245; see also
Adolescence/adolescents; Cancer;
Clinical trials/experiments, randomized
controlled; Distress; Emotions;
Government; Health behaviors;
Lifestyles; Lifestyle modification; Low
back pain; Multidisciplinary; Policies;
Psychological; Psychosocial; Skin cancer;
Solar ultraviolet radiation; Work,
outdoor; Workers

Intervertebral disc, 115–116, 123; see also
Disc; Spine

Interviews, 138, 243; see also
Questionnaires; Surveys, cross-sectional

Intestinal diverticula, 92; see also
Gastrointestinal problems

Intestines, 202; see also Cancer;
Gastrointestinal problems

Intima-media thickness of common carotid
arteries, 77; see also Rheumatoid arthritis

Intimate relations, 85, 228–229; see also
Family; Friends; Rheumatoid arthritis;
Sexual functioning; Social support

Intra-articular, 97; see also Hyaluronic acid;
Injections; Osteoarthritis

Intradiscal pressure, 125; see also Bed
rest/beds, confined to; Low back pain

Intrauterine growth retardation, 33
Intravenous, 24, 171
Invasive, 2, 208; see also Treatment/

management
Invasion, 231; see also Carcinogenesis;

Cyclooxygenase-2 (COX-2),
Cyclooxygenase-2 (COX-2) inhibition;
Lung cancer; Metastasis; Overexpression

Inverse relationship, 141, 192, 201–202,
204–205, 220

In vivo, 232
Iowa Women’s Health Study, 74
Iran, 141, 154
Irinotecan, 237–238; see also Cancer

treatment; Chemotherapy; Colon and
rectal cancer (colorectal cancer); Efficacy;
Elderly; Populations; Surgical excision;
Treatment Relapse; Toxicity; Tumor;
Younger

Iron, serum 33, 77; see also Anemia;
Rheumatoid arthritis

Irradiation/radiotherapy, 220–222; see also
Cancer; Cancer treatment;
Chemotherapy; Disability; Hodgkin’s
disease; Mediastinal; Quality of life; 
Side effects; Toxicity; Treatment/
management

Irritability, 20
Irritation, 85; see also Anger; Coping

strategies; Emotions; Health status;
Morbidity; Outcomes; Rheumatoid
arthritis; Social support; Venting

Ischemic heart disease, 18, 92, 156–157, 159,
173, 180–181; see also Air pollution,
indoor, outdoor; Non-smokers; Smoking;
Smoking, passive

Israel, 121–122, 213, 217; see also Cancer;
Carcinogens; Exposure; Life time;
Occupational; Occupations; Risk; Skin
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cancer; Solar ultraviolet radiation; Toxic;
Water pollution; Work; Workers
Workplace/work site

Italy, 33, 181, 204, 212

Japan, 46, 229
Japan Public Health Center, 40
Japanese, 37, 39–40, 46, 117, 119
Japanese-Americans, 28, 103
Job change, 222
Job classification, 117; see also Work;

Workers
Job commitment, 79; see also Attitudes/

beliefs; Workers
Job control, 150; see also Coronary heart

disease; Job decision latitude; Myocardial
infarction; Work; Workers

Job decision latitude, 149–150; see also
Coronary heart disease; Myocardial
infarction; Work; Workers

Job demands, 72, 77, 79, 90, 117–119,
149–150, 222; see also Arthritis; Coronary
heart disease; Disability; Functioning,
educational, family, occupational, social;
Impairment, functional; Myocardial
infarction; Psychological; Psychosocial;
Work; Workers

Job duties, 122, 222; see also Employment;
Functional restoration program; Injury;
Work; Workers

Job expertise, 79; see also Attitudes/beliefs;
Workers

Job performance evaluations, 79; see also
Attitudes/beliefs; Work; Workers;
Workplace/worksite

Job problems, 118, 222
Job refusal, 42; see also Disability;

Discrimination, employment
Job satisfaction, dissatisfaction, 118, 122;

see also Jobs; Low back pain Work;
Workers

Job strain, 147, 149–150, 160, 168; see also
Atherosclerosis; Behavior/behavioral;
Cardiovascular disease; Coronary heart
disease; Emotions, Hypertension; Job
decision latitude; Job demands;
Myocardial infarction; Psychosocial;
Socioeconomic status; Stress

Job tasks, 77, 117–119; see also Disability;
Job demands; Work ability/capacity

Jobs, 42, 120; see also Disability;
Discrimination, employment,
Employment, Work, Workplace/work
site; Workers

Johannesburg, South Africa, 73
Joint damage/destruction, 71, 76–78, 85–86,

90–91; see also Disability; Joints;
Morbidity Rheumatoid arthritis

Joint erosion, 77; see also Disability; Joint
damage/destruction; Joints; Morbidity
Rheumatoid arthritis

Joint injections, 125; see also Low back
pain; Treatment/management

Joint instability, 90, 93
Joint motion, 77; Disability; Index of joint

motion; Rheumatoid arthritis; Work
ability/capacity

Joint narrowing, 77; see also Disability;
Joint damage/destruction; Rheumatoid
arthritis

Joint pain, 115; see also Low back pain;
Spine

Joint tenderness, 89; see also Disability;
Joints; Morbidity Rheumatoid arthritis

Joints, 5, 14, 71, 75–80, 90, 93, 96–99,
115–116; see also Hand; Hip;
Inflammation/inflammatory; Knee;
Osteoarthritis; Rheumatoid arthritis

Juvenile rheumatoid arthritis, 61; see also
Patient education; Self-care

Karachi, 29
Keratitis, seborrheic, senile, 209; see also

Risk factors; Skin cancer
Keratosis, 216; see also Arsenic; Lesions;

Cancer; Occupational; Occupations; Skin
cancer; Skin disease; Work; Workers;
Workplace/work site

Keratoses, seborrheic, 212; see also
Cutaneous; Risk factor; Squamous cell
carcinoma

Keratoses, solar, 212; see also Cutaneous;
Non-Melanoma; Risk factor; Squamous
cell carcinoma

Kidney, 87, 151; see also ACTH (gel);
Penicillamine; Side effects; Toxicity

Kidney damage, 151; see also Diabetes
mellitus; Hypertension

Kidney failure, 11; see also Diabetes
mellitus; see Renal disease
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Kidney (renal) transplant recipient, 219; see
also Basal cell carcinoma; Cutaneous;
Dermatologist; Exposure; Follow-up;
Immunosuppression; Risk; Skin cancer;
Skin disease; Squamous cell carcinoma;
Sunlight exposure; Tanning ability

Knee, 3, 5, 12–13, 90–92, 96–99, 138; see
also Knee joint replacement;
Osteoarthritis

Knee joint replacement, 3, 12–13, 96, 138;
see also Osteoarthritis; Surgery;
Treatment

Knee surgery, 108; see also Knee joint
replacement; Osteoarthritis

Korea, 159, 198, 227
Kuopio Osteoporosis Risk Factor and

Prevention Study, 100
Kyphosis (increased convexity in the

curvature of the thoracic spine), 102; see
also Osteoporosis

L-arginine, 154; see also Endothelial
dysfunction/impairment, measurement,

Labile, 212
Laboratory, 181, 209–210, 214, 217; see also

Animals; Body sites; Cutaneous;
Exposure; Germicides; Industries;
Melanoma; Occupational; Occupations;
Risk; Skin cancer; Sunscreens; Ultraviolet
radiation, artificial sources; Ultraviolet B
radiation; Work; Workers; Workplace/
worksite

Laminectomy, 127, 134
Laparoscopic silicone gastric binding

technique, 53
Latino/Latina, 144; see also Hispanic
Lead, 184; see also Arsenic; Contamination;

Water, ground, drinking; Toxic elements
Lead apron/shield, 214; see also Breast

cancer, female; Chest; Environmental
factors; Exposure; Lead apron/shield;
Melanoma; Occupational; Radiological
technologists/x-ray workers; Radiation,
ionizing, X-ray; Risk

Leadership, 63
Lean, 37, 40, 151
Learning, 24, 62–63, 83, 95, 129, 137–138;

see also Attitudes/beliefs; Clinical
settings; Diabetes education; Diabetes
mellitus; Education; Metabolic control;

Patient compliance; Patient education;
Patient non-compliance with regimen;
Problem-solving; Psychosocial

Leflunomide, 86; see also Disease-
modifying anti-rheumatic drugs; Drugs;
Medications; Rheumatoid arthritis

Leg pain, 24, 109, 125
Legumes, 201; see also Colon and rectal

cancer (colorectal cancer); Diet, dietary
habits; Nutrition

Leisure time, 153, 163–164; see also
Physical activity, leisure-time; Recreation

Leptin, 36, 189; see also Body weight;
Breast Cancer, female; Hormonal factors;
Risk

Lesion, 126, 216
Lethargy, 109; see also Energy, lack of;

Fatigue
Leucovorin, 237; see also; Adjuvant

therapy; Cancer treatment;
Chemotherapy; Colon and rectal cancer
(colorectal cancer); Combination; Stage
III Survival

Leukemia, adult, childhood, 196, 214; see
also Breast cancer, female; Chest;
Environmental factors; Electric and
magnetic fields, extremely low
frequency; Environmental factors;
Exposure; Lead apron/shield; Magnetic
fields, low-frequency; Melanoma;
Neighborhoods; Occupational;
Occupations; Reside/residence/home;
Radiological technologists/x-ray
workers; Skin cancer; Radiation,
ionizing, X-ray; Risk; Work; Workers;
Workplace/work site

Lidocaine, 126
Life events, 122
Life expectancy, 5, 210, 221, 223
Life span, 210; see also Life expectancy
Life time, 6, 14, 42, 182, 193–194, 196, 213;

see also Occupational; Risk; Skin cancer;
Solar ultraviolet radiation; Work;
Workers

Life-years lost, 5, 13
Lifestyle, 1–3, 6, 17, 26–27, 30, 35–36, 44, 51,

53–55, 57–62, 67, 72, 91, 100–101–103,
139–141, 143, 146–147, 150, 153, 156–157,
159, 163, 165, 177–178, 185, 199, 209, 222,
244–245; see also Behavior/behavioral;
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Interventions; Patient education; Patient
knowledge; Physical inactivity;
Cardiovascular disease; Diabetes
mellitus; Interventions; Patient
education; Sedentary; Skin cancer

Lifestyle modification, changes 31–32, 51,
53–54, 57–62, 100, 164–165, 177

Lifting, heavy, 72, 90, 117, 120, 122; see also
Disability; Farmers/farming; Low back
pain; Osteoarthritis; Work

Ligament, 115–116
Ligamentous pain, 116; see also Ligament
Ligands, 35
Lighting, environmental, 197, 207; see also

Breast cancer, female; Exposure;
Melatonin; Night; Night shift workers;
Risk; Tumor; Work; Workers

Limb movement disorders, periodic, 94;
see also Breathing disorders; EEG;
Osteoarthritis; REM sleep; Sleep
disorders/disturbance

Limitations, 70, 72, 110, 137, 170; see also
Disability; Impairment, functional;
Fibromyalgia; Functioning, educational,
family, occupational, social; Functioning,
physical; Occupational; Work; Work
ability/capacity; Workers

Linoleic acid, 82; see also Alpha-linolenic
acid; Antioxidants, plant; Diet/dietary
habits; Inflammation/inflammatory;
Meal planning; Mediterranean;
Nutrition; Olive oil; Patient compliance;
Patient non-compliance with medical
regimen; Plants; Rheumatoid arthritis

LIPC, 140; see also Cardiovascular disease
Lips, 208; see also Body sites; Eye;

Melanoma; Mucous membranes; Skin
cancer; Vagina; Vulva

Lipid abnormalities, 37
Lipid mechanisms, 56
Lipid metabolism, 34–35
Lipid-regulating agents/therapy, 55–56,

172; see also Lipids, plasma
Lipids, plasma, 33, 35, 55–56, 139, 141, 147,

155, 165; see also Cardiovascular disease;
Diet, dietary habits; Nutrition;
Psychosocial

Lipoproteins, plasma, 139–141, 157
Lithographers, 214; see also Body sites;

Cutaneous; Exposure; Industries;

Melanoma; Occupational; Occupations;
Skin cancer; Ultraviolet radiation,
artificial sources; Work; Workers;
Workplace/worksite

Liver, 35, 158
Liver disease, 158; see also Liver
Living arrangements, assisted, 94; see also

Neighborhoods; Reside/residence/
home; Self-management; Socioeconomic
status

Load, work, 117
Loci, 140
Locomotor, 44, 69, 163; see also Disability;

Functioning, physical
Locus of control, 48, 225–226; see also

Psychosocial
Lodz, Poland, 29
London, United Kingdom, 179
Lonely/loneliness, 46, 50; see also

Psychosocial; Quality of life
Long-term, 142, 145, 166–167, 182; see also

Cardiac rehabilitation; Exposure; Follow-
up; Outcomes; Radon gas, decay
products; Long-term care facilities;
Outcomes; Time

Long-term care facilities, 94
Longitudinal, 14, 28, 69, 77, 110,

117–118–119, 121–122, 226
Longitudinal Aging Study Amsterdam, 69,

78; see also Age; Aging; Amsterdam;
Disability; Elderly; Functioning, Older;
physical; Impairment, functional;
Longitudinal

Loss of control, 225–226; see also
Constructs; Locus of control; Mental
Adjustment to Cancer Scale

Loss of interest or pleasure in daily
activities, 18; see also Enjoyment

Losses, 41, 95
Louisiana, 146; see also Cardiovascular

disease; Risk factors; Southeastern state;
States; Stroke belt; United States

Low back pain/back pain, 3, 5–6, 14, 18–19,
23–24, 44, 67, 93, 100, 103, 108, 115–138;
see also Anxiety; Back; Back school;
Coping strategies; Depression; Disability;
Functioning, educational, family,
occupational, social; Impairment,
functional; Lumbar; Manipulation,
spinal; Occupational; Patient education;
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Spine; Social factors; Social support;
Surgery; Treatment/management; Work;
Work, return to; Workers; Workplace/
work site

Low density lipoprotein (LDL) cholesterol,
29, 55–56, 140, 142, 145, 150, 153, 156

Low glycemic index foods, 33
Low-grade, 207; see also Cancer

surveillance; Clinical practice 
guidelines; Colectomy; Colitis, chronic
ulcerative; Colon and rectal cancer
(colorectal cancer); Dysplasia; Efficacy;
Low-grade; Mucosa, flat; Pathologist;
Physicians

Lower extremity complications, 46,
57–58–59, 99, 160, 162

Lower extremity disease, 43, 46, 57–59, 72,
98, 160, 162; see also Amputation, lower
extremity; Disability; Foot/lower
extremity impairment; Foot/lower
extremity pain; Functioning, educational,
family, occupational, social; Impairment,
functional; Quality of life

Lower extremity stiffness, 99, see also
lower extremity; Disability; Foot/lower
extremity impairment; Foot/lower
extremity pain; Functioning, educational,
family, occupational, social; Impairment,
functional; Lower extremity disease;
Osteoarthritis; Quality of life

Lower extremity remodeling, 57; see also
Lower extremity disease; Pathways;
Standardize

Lower limb length discrepancy, 136
Lumbar, 93, 103, 106; see also Spine
Lumbar facet joints, 93; see also Lumbar;

Spine
Lung adenocarcinoma, resected early-stage,

232; see also Cyclooxygenase-2 (COX-2)
inhibition; Lung cancer; Metastasis;
Overexpression; Survival;

Lung cancer, non-small cell, small cell,
squamous cell, 7, 177–185, 216, 229–232;
see also Air pollution; Cancer; Cancer
treatment; Carcinogens; Cause of death;
Clinical trials/experiments, randomized,
controlled; Environmental tobacco
smoke; Gender; Hairdressers; Hair dyes;
Incidence; Metastasis (Metastases);
Mortality; Occupational; Occupations;

Operable; Rates; Risk; Smoking,
Smoking, passive; Surgery; Treatment/
management; Women/female; Work;
Workers; Workplace/work site;
Squamous cell carcinoma;
Women/female

Lutein/zeaxanthin, 191–192; see also
Alpha-carotene; Antioxidants; Beta-
carotene; Diet/dietary habits; Meal
planning; Nutrition; Nutritional
supplements

Lying down, 116
Lyme disease, 108; see also Fibromyalgia
Lymph node, negative, positive, 234, 236;

see also Breast cancer; Colon and rectal
cancer (colorectal cancer); Diagnosis

Lymph node biopsy, 235–236; see also
Breast Cancer; Diagnosis

Lymph node biopsy, sentinel, 235–236; see
also Breast Cancer; Complications;
Diagnosis; Lymphedema; Pain

Lymph node dissection, axillary, 236; see
also Breast cancer; Lymph nodes,
axillary; Pain; Lymphadema

Lymph nodes, axillary, 235–236; see also
Breast cancer; Diagnosis

Lymph nodes, sectioned, 236
Lymph nodes, sentinel, 235–236; see also

Breast cancer; Diagnosis; Metastasis
(Metastases),

Lymph nodes, stained, 236
Lymphadema, 236; see Breast Cancer;

Complications; Diagnosis; also Lymph
node biopsy, sentinel; Pain

Lymphoma, 78, 217; see also Cancer; Dust;
Gastric cancer; Lung cancer, small cell,
non-small cell; Occupational;
Occupations; Skin cancer; Work;
Workers; Workplace/work site;
Lympoproliferative malignancy

Lymphoproliferative malignancy, 77; see
also Cancer

Madrid, Spain, 42
Magnetic fields, low-frequency, 195–196;

see also Breast cancer; Environmental
factors; Exposure; Neighborhoods;
Occupational; Reside/residence/home;
Work; Workers

Maintenance, 89
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Maladaptive/maladjustment, 224–227; see
also Adaptation; Adjustment;
Adjustment disorders; Anxiety; Breast
cancer; Cancer; Children; Coping
strategies; Coping strategies, emotional
approach; Depression; Distress;
Emotions; Men/males; Mini-Mental
Adjustment to Cancer Scale; Non-
Hodgkins lymphoma; Pain;
Psychological; Psychosocial; Social;
Social Support; Stress; Well-being,
physical, psychological, social;
Women/females; Women/females

Malignancies, 78, 209; see also Cancer;
Lung cancer, small cell, non-small cell;
Lymphoma; Lymphoproliferative
malignancy; Melanoma; Non-Melanoma;
Skin cancer

Malmo Diet and Cancer Cohort Study, 193;
see also Alcohol; Breast cancer, female;
Cancer; Cohort; Diet, dietary habits; Fat,
intake; Gender; Hormonal; Menopause;
Nutrition; Postmenopausal; Risk;
Smoking; Wine; Women/females

Malnutrition, 120
Malpractice crisis, 9; see also Insurance,

Malpractice
Malpractice reform, 10
Mammogram, reading, 242; see also

Anxiety; Breast cancer; Clinical trials/
experiments, randomized, controlled;
Diagnosis; Patient education; 
Radiologist

Manganese, 184; see also Arsenic;
Contamination; Water, ground, drinking;
Toxic elements

Manganese superoxide dismutase
(MnSOD) gene, 186; see also Breast
cancer, female

Manipulation, spinal, 113, 121, 127, 129,
131–132–133, 135; see also Low back
pain; Neck; Safety; Spine; Treatment/
management

Manual loading, 132–133; see also Low
back pain; Manipulation; Safety;
Treatment/management

Manual therapy, 129, 133 ; see also Low
back pain

Manual work, 80, 110, 117–118; see also
Disability; Fibromyalgia; Occupational;

Rheumatoid arthritis; Risk factors;
Socioeconomic status; Work; Workers

Manufacturing company, 117; see also Job
classification; Work; Workers

Margarine, 156; see also Butter; Diet,
dietary habits; Nutrition

Marijuana, 21
Marital status, 47, 68, 71, 164; see also

Social Support
Markers, 37–39, 142–143, 147, 152–153, 158
Market/marketplace, 51
Married/marriage, 7, 50, 71, 164, 223–224;

see also Counseling/therapy, family;
Counseling/therapy, individual;
Disability; Marital status; Reside/
residence/home; Social support

Massage therapy, 109, 113, 124, 135; see
also Low back pain; Modalities;
Treatment/management

Mast cells, 218–219; see also Basal cell
carcinoma; Basal cell carcinoma,
morpheaform; Exposure; cells;
Peritumoral mast cells; Risk; Skin 
cancer; Smoking; Tumor; Ultraviolet
radiation

Mastectomy, 226, 228–229, 235; see also
Breast cancer; Cancer treatment; Sexual
functioning; Spouses; Survivors;
Treatment/management

Matched/matching, 27, 92, 182, 187,
189–190, 195, 203, 206, 210, 213; see also
Case-control studies; Control groups

Maximal exercise heart rate, reduced, 220;
see also Cancer treatment;
Chemotherapy; Heart injury; Hodgkin’s
disease; Irradiation/radiotherapy; Lung
injury; Quality of life; Side effects;
Toxicity

Meal planning, 48–49; see also Diet/dietary
habits; Nutrition; Patient compliance;
Self-care

Meal preparation, 49, 51; see also Diet/
dietary habits; Meal planning; Nutrition;
Patient compliance; Self-care

Meals, 48, 109, 205; see also Coffee; Colon
and rectal cancer (colorectal cancer);
Diet/dietary habits; Food; Nutrition;
Patient compliance; Protective factors;
Self-Care

Mean (average), 104
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Measures, clinical, 107, 110, 168–169
Measures, quality of life, 228; see also

Quality of Life; Quality of-life, health
related

Meat, 82, 200–203; see also Colon and
rectal cancer (colorectal cancer);
Diet/dietary habits; Diet, western;
Inflammatory polyarthritis; Meal
planning; Nutrition; Patient compliance;
Patient non-compliance with medical
regimen; Rheumatoid arthritis

Meat, fresh, 203; see also Meat; Meat,
processed; Meat, red

Meat, minced, 203
Meat, processed, 201–203; see also Colon

and rectal cancer (colorectal cancer);
Meat; Meat, red

Meat, red, 200–203; see also Colon and
rectal cancer (colorectal cancer); Meat

Meals, 48; see also Diet/dietary habits
Mechanical, 120, 130, 134; see also Stress
Mechanical loading, 97–98; see also

Cartilage; Exercise, training; Physical
activity

Mechanism, 127, 147, 192, 199
Median, 209, 230, 237
Mediastinal, 222; see also Chemotherapy;

Disparities; Gender; Hodgkin’s disease;
Irradiation/radiotherapy; Risk factor

Mediators, 82, 152; see also Inflammation/
inflammatory, disease

Medicaid, 10, 146
Medical centers, 165, 189, 209–210; see also

Health care centers
Medical specialists, 23–24
Medically-underserved, 57
Medicare, 10, 15, 146, 172
Medication overdose, 23, 48; see also

Suicide attempts
Medications, anti-convulsant, 52; see also

Weight loss
Medications, over-the-counter, prescribed,

13, 18, 20, 21, 23, 47, 51–52, 55–56, 58, 63,
86, 100–101, 105, 109, 112–113, 124–125,
132, 151, 162, 164, 172–173, 224, 240–241;
see also Breast cancer; Cancer;
Chemoprevention; Chemotherapy;
Disease-modifying anti-rheumatic drugs
(DMARDs); Dose; Drugs; Medications,
abuse of; Medications, anti-convulsant;

Medications, psychotropic; Oral
medications; Self-care

Medications, abuse of, 23
Medications, psychotropic, 52; see also

Medications; Weight gain; Weight loss
Meditation, 111–112; see also Coping

strategies; Fibromyalgia
Mediterranean diet, 82; see also

Diet/dietary habits; Inflammatory
polyarthritis; Meal planning; Nutrition;
Patient compliance; Patient non-
compliance with medical regimen;
Plants; Protective factors; Rheumatoid
arthritis; Vegetables

Melanocytes, 208; see also Melanoma; Skin
cancer

Melanoma, 7, 208, 210–211, 214, 217–218,
238–239; see also Non-melanoma; Skin
cancer; Stage III; Sunscreens; Solar
ultraviolet radiation

Melanoma, cutaneous, 214; see also
Melanoma

Melatonin, 196–197, 207; see also Breast
cancer, female; Colon and rectal cancer
(colorectal cancer); Exposure; Lighting,
environmental; Night; Risk; Time;
Tumor; Work; Workers

Memory, 19, 138; see also Cognitive,
cognitive-behavioral

Memory, impaired, 52; see also Drug
adverse effects, complications; Weight
loss; Topiramate (Topamax)

Men/males, 2, 4–7, 18, 24, 27–30, 37–38,
42–44, 47, 49, 67–68, 73–74, 90,
100–101–103, 118–119, 123, 128, 138, 141,
143–146, 148–151, 153–154, 156, 158,
160–165, 168, 170, 174, 178, 180, 183–184,
199–204, 206, 210, 214–215, 217, 223, 225,
241, 243; see also Attitudes/beliefs;
Behavior/behavioral; Gender;
Testosterone

Menarche, 101, 187, 197; see also Breast
cancer, female; Menstrual cycle;
Menstruation; Risk

Menopause; 74, 99, 187–188, 190, 192–193,
197; see also Alcohol; Breast cancer,
female; Menstrual cycle;
Postmenopausal; Premenopausal; Risk

Menstrual cycle, 39
Menstruation, 187
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Mental Adjustment to Cancer Scale, 225;
see also Anxious preoccupation;
Constructs; Fatalism; Fight spirit;
Helplessness; Hopelessness; Loss of
control

Mental anguish, 19, 24
Mental disorders, 224; see also Adjustment;

Adjustment disorders; Anxiety; Coping
strategies; Depression; Diagnosis;
Distress; Emotions; Functioning,
educational, family, occupational; social;
Gender; Maladaptive/maladjustment;
Men/males; Mental functioning; Mental
health; Psychological; Psychosocial;
Social factors; Social support; Stress/
stress responses; Well-being, physical,
psychological, Social; Women/females

Mental functioning, 138; see also Cognitive,
cognitive-behavioral; Coping strategies;
Functioning, educational, family,
occupational, social; Impairment,
functional; Memory

Mental health, 70, 112, 164, 229; see also
Anxiety; Cancer; Cervical cancer, 
uterine; Coping strategies; Depression;
Disability; Distress; Emotions;
Functioning, educational, family, social;
Impairment, functional; Psychological;
Psychosocial; Social factors; Social
support

Meta-analysis, 54, 62, 97, 159, 188, 193
Meta-regression, 62
Metabolic, 82, 169, 179
Metabolic abnormalities, 25, 34–37
Metabolic biology, 36
Metabolic bone disease, 116; see also Bone;

Low back pain
Metabolic complications, 38–39, 51
Metabolic control, 44–45, 48–50, 54–55,

57–62, 64; see also Diabetic complications
Metabolic department, 44
Metabolic diseases, 56, 157; see also

Cardiovascular disease
Metabolic events, 35
Metabolic pathways, 51; see also Pathways
Metabolic profile, 32
Metabolic status, 26
Metabolic syndrome, 4–5, 25, 30, 35–36,

53–56, 154; see also Clinical trials,
controlled; Diabetes mellitus;

Interventions; Lifestyles; Lifestyle
modification; Risk factors

Metallic endplates, 134; see also Charite
artificial disc

Metastasis (Metastases), 105, 126, 231–232,
234, 237; see also Bone; Breast cancer;
Colon and rectal cancer (colorectal
cancer); Cancer; Carcinogenesis;
Cyclooxygenase-2 (COX-2);
Cyclooxygenase-2 (COX-2) inhibition;
Invasion; Lung cancer; Metastasis;
Overexpression

Methionine, 204; see also Alcohol; DNA
methylation; Folates; Genetic factors;
Non-alcohol drinkers

Methotrexate, 86–87, 235; see also Breast
cancer; Cancer treatment;
Chemotherapy; Disease-modifying anti-
rheumatic drugs; Drugs; Medications;
Rheumatoid arthritis; Treatment

Methyl-group metabolism, 204; see also
Alcohol; Colon and rectal cancer
(colorectal cancer); Folates; Methionine

Mexican-Americans, 28, 50, 143, 145; see
also Hispanics

Metformin, 53–54, 59, 63; see also Type 2
Diabetes mellitus; Medications;
Treatment; Weight gain

Metropolitan areas, 141; see also
Population; Reside/residence/home;
Urban

Microalbuminuria, 57
Microangiopathy, 44
Microarchitectural, 6
Micronutrients, 191, 201; see also Alpha-

carotene; Antioxidants; Beta-carotene;
Breast cancer; Colon and rectal cancer
(colorectal cancer); Diet, dietary habits;
Fruit; Lutein/zeaxanthin; Nutrition;
Nutritional supplements; Vegetables

Microvascular complications, 40, 44
Middle age, 10, 40, 95, 101, 110, 142, 149,

156, 158, 162, 179–180, 187, 197, 199,
202–203, 209; see also Age

Migraines, 52; see also Topiramate
(Topamax)

Milk, 30, 101; see also Calcium,
insufficiency

Miners, underground, 181; see also
Exposure; Lung cancer; Radon gas,
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decay products (222Rn); Risk; Risk
estimates; Risk factors; Workers

Mines, 181; see also Exposure; Lung
cancer; Radon gas, decay products
(222Rn); Risk; Risk factors; Workers

Mineral dust, 75; see also Exposure;
Occupational; Rheumatoid arthritis;
Workplace/worksites

Minerals, 244; see also Complementary and
alternative medicine; Prostate cancer;
Selenium

Mini-Finland Health Survey, 68; see also
Surveys

Mini-Mental Adjustment to Cancer Scale,
224, 240–241; see also Adaptation;
Adjustment; Adjustment disorders;
Anxiety; Breast cancer; Cancer; Coping
strategies; Depression; Distress;
Emotions; Maladaptive/maladjustment
Men/males; Non-Hodgkins lymphoma;
Psychological; Psychosocial; Social;
Social support; Stress; Well-being,
physical, psychological, social;
Women/females

Minnestoa, 203
Minority groups, disadvantaged, 1–2, 70,

144; see also Ethnic/ethnicity; Income,
low-, middle-; Race/racial;
Socioeconomic status

Mitogenesis, 206; see also IGF family, IGF-I
(insulin-like growth factor), IGFBP-3
(IGF-I’s primary binding protein),
consisting of ligands, receptors, binding
proteins, and protease

Mirtazapine/Remeron, 21
Missense mutation, 200; see also Diet,

western; P53 mutations
Mississippi, 146; see also Cardiovascular

disease; Risk factors; Southeastern states,
States; Stroke belt; United States

Mobility, 17, 44, 48, 68, 72, 83, 97, 128, 161,
222; see also Age; Agility; Ambulation;
Arthritis; Cancer; Co-morbidity;
Disability; Functioning, educational,
family, occupational, social; Functioning,
physical; Impairment, functional;
Inflammation/inflammatory; Low back
pain; Older; Pain, chronic; Rheumatism;
Rheumatoid arthritis; Stroke

Mobility aids, 48

Modalities, 127, 131, 135
Modifiable, 90, 139; see also Risk factors
Molecular, 26, 210
Molecular studies, 210
Molecules, 231; see also Molecular
Monkeys, 148; see also Animals
Monotherapy, 234; see also Breast cancer;

Cancer treatment; Chemotherapy
Months, 160, 166–170; see also Seasons;

Summer; Time
Mood, 18, 20, 84, 107–108; see also 

Control; Normal; Perceived; Rheumatoid
arthritis; Social support; Stressors,
situational

Mood disorders, 107, 225 also Age;
Aggregates/co-aggregates; Anxiety;
Cancer; Depression; Diagnosis;
Fibromyalgia; Genetic factors; Head and
neck cancer; Men/males; Mental
disorders; Psychological; Psychological;
Women/females

Morbidity, 2, 6, 9, 23, 44, 72–73, 75–76, 80,
84–86, 97, 114, 129, 143, 146–147, 150,
155, 157, 159, 165–166, 174, 207–208, 224;
see also Arthritis; Behavior/behavioral;
Cancer; Co-morbidity; Depression;
Diabetes; Disability; Disparities; Fatigue;
Fibromyalgia; Health status; Rheumatoid
arthritis; Symptoms

Morning, 212; see also Australia; Children;
Schools; Skin cancer; Solar ultraviolet
radiation; Sunscreens; Sun protection;
Time

Morning stiffness, 75, 85; see also
Rheumatoid arthritis; Psychosocial;
Satisfaction; Social support; Stress; Well-
being; physical, psychological, social

Mortality, 2–3, 6–7, 9, 18, 25, 35, 40, 54, 57,
81, 86–87, 103, 143, 145–148, 150, 155,
157, 159, 163–165, 171–172, 177–178, 183,
196–197, 207–208, 210–211, 216, 230, 232;
see also Activities of daily living;
Coronary heart disease; Disability;
Disparities; Death; Rheumatoid arthritis;
Treatment

Mouse skin cancer, 239; see also Artichoke;
Chemoprevention; Flavonoid; Silymarin;
Tea, green

Mothers, 228; see also Adjustment;
Children; Psychosocial



SUBJECT INDEX 347

Motion, 75, 77, 97–98, 102, 134; see also
Charite artificial disc; Index of joint
motion, 75–76; Joint Motion; Rheumatoid
arthritis

Motivation, 49, 137; see also Attitudes/
beliefs; Behavior/behavioral; Emotions;
Health beliefs; Patient non-compliance
with regimen; Psychosocial

Mouth, 227; see also Tumor
Movement, 90, 94, 97; see also Joints; Stress
Movies, 163; see also Leisure time
MRI, 124; see also Imaging tests
Mucosa, flat, 207; see also Cancer

surveillance; Clinical practice guidelines;
Colectomy; Colitis, chronic ulcerative;
Colon and rectal cancer (colorectal
cancer); Dysplasia; Efficacy; Pathologist;
Physicians

Mucous membranes, 208; see also Body
sites; Melanoma; Skin cancer

Multi-center, 225
Multidisciplinary, 124, 131–132, 138, 169
Multiethnic Cohort Study, 206
Multimedia, 129; see also Patient education
Multiple sclerosis, 17–18, 20, 22
Multivariate analysis, 77; see also 

Statistical
Multi-vessel coronary disease, 169–170; see

also; Angina pectoris; Coronary artery
bypass surgery (CABG); Stent-assisted
percutaneous coronary intervention

Muscle, 90, 97–98, 107–108, 115–116, 124,
128; see also Conditioning; Exercise,
training; Fibromyalgia

Muscle aches, 108
Muscle exertion, 11
Muscle fibers, 128
Muscle relaxation, Jacobsonian,

progressive, 114, 223; see also Anxiety
Fibromyalgia

Muscle sprain, 116; see also Low back 
pain

Muscle strain, 115–116; see also Low back
pain

Muscle strength, 78, 89–90, 128; see also
Rheumatoid arthritis; Strength training

Muscle tension, 20
Muscle twitching, 23
Muscle weakness, 23, 221; see also Cancer;

Cancer treatment

Musculoskeletal disorders, 3, 12, 19, 68–71,
81, 92, 106, 115–138; see also Low back
pain

Music, 123
Mutation carriers, 186
Mutations, 207
Mutations, genes, 186; see also BRCA1,

BRCA2; Breast cancer; Genetic factors
Mutations, germline, 186; see also Breast

cancer; Genetic factors
Mutations in tumor suppressor genes, 178;

see also DNA adducts, 178; Genetic
factors; Lung cancer; Susceptibility;
Tobacco; Women

Myocardial infarction, 2, 77, 145–146,
148–149, 159–161, 163–164, 166–168,
172–174; see also Behavior/behavioral;
Cardiovascular disease; Co-morbidity;
Rheumatoid arthritis; Stroke; Work,
return to

Myocardial infarction, Q wave acute, 167;
see also Myocardial infarction

Myocardial infarction, ST-elevation, 171;
see also Myocardial infarction

Myocardial ischemia, 148
Myofacial conditions, 22, 225
Myofacial pain, chronic, 225; see also Pain,

chronic

n-3 polyunsaturated fatty acid, 82, 191; see
also Alpha-linolenic acid; Cardiovascular
disease; Diet/dietary habits;
Inflammation/inflammatory; Linoleic
acid; Meal planning; Mediterranean diet;
Nutrition; Olive oil; Plants; Rheumatoid
arthritis; Risk factors

n-6 polyunsaturated fatty acid, 82–83, 191;
see also C-reactive protein; Diet/dietary
habits; Fish oil; Inflammation/
inflammatory; Meal planning; n-3
polyunsaturated fatty acid; Nutrition;
Rheumatoid arthritis; Risk factors;
Soluble tumor necrosis factor receptor 
p 55

NAT2 genotype, 200; see also Colon and
rectal cancer (colorectal cancer); GSTM-1
genotype; Smoking, active; Smoking,
passive

National Cholesterol Education Program
Adult Treatment Panel III, 53, 56
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National Health and Nutrition
Examination Survey, United States, 143,
153, 162, 204

National Health Interview Survey, United
States, 43, 68, 71–72, 143, 145–146,
161–162, 164, 199, 220

National Health Interview, Supplement on
Aging, United States, 68

National Health Service, 128
National Medical Expenditures Survey,

41–42
National Surgical Adjuvant Breast and

Bowel Project, 197
National University Hospital, Singapore,

235
Native-Americans/American-Indians, 2,

28, 163–164; see also Disparities;
Ethnic/ethnicity; Race/racial

Natural agents, 239; see also
Chemoprevention; Skin cancer

Nausea, 221; see also Cancer; Cancer
treatment; Chemotherapy; Disability;
Impairment, functional; Irradiation/
radiotherapy; Functioning, educational,
family, occupational, social; Functioning,
physical; Quality of life; Side effects;
Treatment/management; Treatment
complications

Needs, 30, 61, 172
Neck, 135, 216; see also Body sites;

Carcinogens; Exposure; Hairdressers;
Hair dyes; Industry; Manipulation,
spinal; Occupational; Occupations; Risk;
Scalp; Skin cancer, in situ; Treatment/
management; Women/female

Neck pain, 109, 116; see also Back; 
Exercise; Conditioning; Manipulation,
spinal; Spine; Treatment/
management

Necrosis, 148
Nefazodine/Serzone, 21
Neighborhoods, 2, 137, 146, 195–196; see

also Reside/residence; Socioeconomic
Status

Neoadjuvant treatment, 232–233, 238–239;
see also Biochemotherapy; Breast cancer,
female; Breast cancer, locally advanced;
Cancer; Cancer treatment;
Chemotherapy; Melanoma; Skin cancer;
Stage III; Survival

Neoplasia, 207; see also Cancer; Cancer
surveillance; Clinical agreement; Clinical
practice guidelines; Colitis, chronic
ulcerative; Colon and rectal cancer
(colorectal cancer); Dysplasia; Efficacy;
Low-grade; Pathologist; Treatment/
management

Nerve blocks, 126
Nerve destruction, methods of, 126
Nerve root impingement, 125; see also Low

back pain
Nerve roots, 115, 125–126, 133; see also

Low back pain; Spine
Nerves, 115; see also Spine
Netherlands, 117, 202, 222
Neuroendocrine activation, 147; see also

Cardiovascular disease; Psychosocial
Neurological, 70, 116, 172
Neurologists, 23, 109, 172
Neurolytic substances, 125–126; see also

Low back pain; Nerve destruction,
methods of; Treatment/management;
Trigger point injection

Neuroma, 126
Neurons, 21
Neuropathic pain, 21; see also Neuropathy
Neuropathy, 44; see also Neuropathic 

pain
Neuroticism, 72, 83; see also Personality
Neurotransmitters, 21
Neutropenia, 231; see also Cancer

treatment; Chemotherapy; Lung cancer
Neutropenic fever, 231; see also Cancer

treatment; Chemotherapy; Lung cancer
Nevus counts, 208–209, 211, 218; see also

Risk factors; Skin cancer
New York, 184
Niacin, 55
Nickel, 184; see also Arsenic;

Contamination; Water, ground, drinking;
Toxic elements

Nigeria, 156
Night, 196–197, 207, 223; see also Colon

and rectal cancer (colorectal cancer);
Breast cancer, female; Exposure;
Lighting, environmental; Melatonin;
Night shift workers; Occupational; Risk;
Shift, graveyard; Sleep disorders/
disturbance; Sweating; Tumor; Work;
Workers; Workplace/worksite
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Night shift workers, 197, 207; see also
Breast cancer, female; Colon and rectal
cancer (colorectal cancer); Exposure;
Lighting, environmental; Melatonin;
Night; Occupational; Risk; Shift,
graveyard; Tumor; Work; Workers;
Workplace/worksite

Nitric oxide, 34, 36, 154–155; see also
Endothelial dysfunction/impairment,
measurement; Hypertension

Nitrogen, 33
Nitroglycerine, sublingual, 173; see also

Ischemic heart disease
Nociceptive C fibers, 126; see also Nerve

roots; Spine
Non-alcohol drinkers, 194, 204
Non-controlled studies, 88
Non-critical pathway patients, 171; see also

Pathways, clinical; Pathways, critical;
Patients

Non-diabetics, 36, 41–42, 72
Non-diagnostic X-ray treatment, 215; see

also Basal cell carcinoma; Skin cancer;
Skin disease; Squamous cell carcinoma

Non-high school graduates, 145
Non-hip, 104
Non-Hispanics, 2–3, 143, 145
Non-Hogkins lymphoma, 219, 223; see also

Cancer; Immunosuppression; Exposure;
Kidney (renal) transplant recipient;
Lymphoma; Risk

Non-institutionalized, 41
Non-insulin dependent diabetes mellitus,

3, 44–46, 49–50, 71; see also Diabetes
mellitus; Type 2 Diabetes Mellitus

Non-melanoma, 208–210, 213–214; see also
Melanoma; Skin cancer

Non-occupational, 210–211
Non-overweight, 10
Non-pathway (clinical) hospitals, 172, 235;

see also Breast cancer, female; Cancer
treatment; Mastectomy; Hospitals;
Medical centers; Pathways, clinical

Non-pharmacologic, 114; see also
Fibromyalgia

Non-smokers, 40, 74, 120, 153, 159,
178–179, 181–182, 194; see also Air
pollution; Environmental tobacco smoke;
Lung cancer; Smoking; Smoking,
passive; Workplace/worksite

Non-somatic, 124
Non-starch, 33
Non-steroidal anti-inflammatory drugs,

12–13, 96, 124, 127, 131, 194, 239; see 
also Aspirin; Breast cancer;
Chemoprevention; Drugs; Estrogen; Low
back pain; Medications; Osteoarthritis;
treatment/management; Risk; Skin
cancer

Non-surgery, 108, 134
Non-vertebral, 104, 106
Non-whites, 71; see also Demographic;

Ethnic/ethnicity; non-Hispanics; Race/
racial; Socioeconomic status; Whites

Norepinephrine, 21
Norepinephrine reuptake inhibitors, 240;

see also Cancer; Drugs; Medications
Normal, 17–18, 39, 60, 97, 105, 108, 123,

163, 221, 232; see also Adolescence/
adolescents; Breast cancer; Diabetes
mellitus; Pulmonary tissue; Self-
identity

Normoglycemic, 36
North America, 182
North American Cohort of Patients with

Early Rheumatoid Arthritis, 86; see also
Disease-modifying anti-rheumatic drugs
(DMARDs); Methotrexate

North Carolina, 203
Norway, 198, 215, 225
Nourished, well, 193
Nucleotide, 140, 192
Nucleotide synthesis, 192; see also Alcohol;

Breast cancer; DNA methylation; Folates;
Risk

Nulliparous, 187, 194; see also BRCA1,
BRCA2 genes, mutations in; Breast
cancer; Exercise; Physical activity,
leisure-time; Physical activity, moderate,
vigorous; Pregnancy; Reproductive; 
Risk

Numbness, 236; see also Arm, post-
operative swelling; Breast cancer;
Complications; Diagnosis; Lymph node
biopsy; Lymph nodes

Nurses, 39, 130, 173, 229; see also Breast
cancer; Cancer; Health care providers/
clinicians; Occupational; Perceived;
Social interactions; Stress/stress
responses; Survivors; Trauma
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Nurses’ Health Study, 142, 191, 204
Nutrition, 1–3, 27, 32–33, 57, 59, 72, 112,

136, 147, 155–157, 163, 174, 177–178–179,
185, 191–192, 199–205, 240, 244; see also
Behavior/behavioral; Breast cancer;
Clinical trials/experiments, randomized,
controlled; Diet, dietary habits;
Disability; Health behaviors;
Interventions; Lifestyle; Meal planning;
Meal preparation; Meals; Nutritional
counseling; Psychological; Psychosocial;
Risk factors; Sodium; Treatment/
management

Nutritional counseling, 136; see also
Counseling/therapy, individual;
Counseling/therapy, family; Nutrition

Nutritional supplements, 191–192; see also
Alpha-carotene; Beta-carotene; Breast
cancer; Antioxidants; Diet/dietary
habits; Lutein/zeaxanthin; Meal
planning; Micronutrients; Nutrition;
Obese/Obesity, 1–4, 6, 10, 25–36, 38–39,
43–45, 51–56, 68–69, 72, 90–91, 97,
115–116, 120, 122–123, 140, 145–147,
150–151–156, 162–163, 189–190, 193, 199,
201, 205, 222–223, 244; see also
Attitudes/beliefs; Behavior/behavioral;
Breast cancer, female; Chronic disease/
health problems; Colon and rectal cancer
(colorectal cancer); Diabetes mellitus;
Insulin resistance; Lifestyle; Obesity,
central, abdominal; Sedentary; Sex
hormones, endogenous; Waist; Waist
circumference; Waist girth; Waist size;
Waist-to-hip ratio

Obesity, central, abdominal, 25, 30–31, 35,
53, 145, 152–154; see also Obese/
Obesity

Obesity, complications, 38–39, 56
Obesity, duration, 31, 36
Obesity, III degree, 31
Observational study, 92, 121
Occupational, 2–3, 30, 50, 67, 72, 75–79,

90–93, 109–110, 120–122, 130–132, 144,
149–150, 153, 163, 167–168, 179, 185–186,
194–197, 210–218, 221–222, 245; see also
Behavior/behavioral; Breast cancer;
Chronic disease/health problems;
Disability; Employment; Industry; Jobs;

Occupations; Physical activity, leisure-
time; Physical activity, moderate,
vigorous; Risk; Risk factors; Solar
ultraviolet radiation; Sunlight 
exposure; Work; Workers; Workplace/
worksite

Occupational medicine clinic, 167–168; see
also Cardiac rehabilitation; Myocardial
infarction; Work, return to

Occupational prestige, 79, 150
Occupational therapy, 112–113, 132; see

also Occupational
Occupations, 212–217; see also Industries;

Occupational; Work; Skin cancer; Solar
ultraviolet radiation; Workers;
Workplace/worksite

Older, 3, 5, 10, 13, 27, 42, 45–47, 50, 59,
67–70, 72, 75, 77–78, 81, 84, 90–91, 93–95,
98–105, 120, 135, 141–142, 145, 151, 158,
160–164, 167–168, 173–174, 178, 187,
197–198, 202, 208, 210, 222, 225, 240, 243;
see also Adults/adulthood; Age; Aging;
Attitudes/beliefs; Behavior/behavioral;
Disparities; Elderly

Oleic acid, 82; see also Antioxidants, plant;
Diet/dietary habits; Inflammatory
polyarthritis; Meal planning;
Mediterranean diet; Nutrition; Olive oil;
Patient compliance; Patient non-
compliance with medical regimen;
Plants; Rheumatoid arthritis

Oleuropein, 82; see also Antioxidants,
plant; Diet/dietary habits; Inflammatory
polyarthritis; Meal planning;
Mediterranean diet; Nutrition; Olive oil;
Patient compliance; Patient non-
compliance with medical regimen;
Rheumatoid arthritis

Olive oil, 82; see also Cancer;
Cardiovascular disease; Diet/dietary
habits; Inflammation/inflammatory
disease Inflammatory polyarthritis; 
Meal planning; Mediterranean diet;
Nutrition; Patient compliance; Patient
non-compliance with medical regimen;
Protective factors; Rheumatoid 
arthritis

Omega-3 fatty acids, 33
Oncology, 20; see also Cancer
Oncologist, 244; see also Physicians
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Operable, 230; see also Lung cancer;
Surgery

Operant conditioning, 22
Opiods, 126
Oral contraceptives, 74; see also Hormonal;

Rheumatoid arthritis
Oral medications, diabetes treatment, 47,

58–59, 105; see also Medications; Patient
compliance; Patient non-compliance with
regimen; Treatment; Type 2 Diabetes
mellitus

Organic dust, 75; see also Exposure;
Occupational; Rheumatoid arthritis;
Workplace/worksites

Organizations/institutions, 57, 223
Organ transplantation, 100
Organ transplant recipients, 219, 

244–245; see also Attitudes/beliefs;
Behavior/behavioral; Cutaneous;
Dermatologist; Exposure; Follow-up;
Immunosuppression; Kidney (renal)
transplant recipient; Patient education;
Risk; Skin cancer; Skin disease; Solid-
organ transplant recipients; Sun
protection; Squamous cell carcinoma;
Sunlight exposure

Organs, 82
Orlistat, 51–52; see also Clinical trials/

experiments; Drug adverse effects,
complications; Weight loss

Ornish Program, 165; see also
Cardiovascular disease; Cohort;
Lifestyle; Lifestyle modification, 
changes; Outcomes; Patients; Risk 
factors

Osteoarthritis, 5, 67, 70, 72, 89–99, 105, 108,
111, 115–116, 124, 138; see also Arthritis;
Attitudes/beliefs; Behavior/behavioral;
Joint; Low Back pain; Zygapophyseal
joint

Osteomyelitis, 57; see also Diabetes clinical
pathways; Lower extremity disease;
Pathways; Standardize

Osteopenia, 5
Osteophytosis, 93; see also Osteoarthritis
Osteoporosis, 3, 5–6, 13, 67, 77, 99–106,

115–116, 136; see also Attitudes/beliefs;
Behavior/behavioral; Co-morbidity;
Disability; Patient education;
Rheumatoid arthritis

Outcomes, vi, 15, 63–65, 84–89, 96, 99,
112–115, 120–121, 124, 128–138, 141–142,
149, 151, 165–175, 221, 229, 232–236,
239–240, 243; see also Attitudes/beliefs;
Behavior/behavioral; Cancer; Cardiac
event; Clinical trials/experiments,
randomized controlled; Disability;
Disparities; Employment; Health status;
Information; Informational needs;
Morbidity; Mortality; Pathways, clinical;
Patient compliance with medical
regimen; Patient education; Patient
knowledge; Patients; Quality of care;
Rates; Recover; Surgery; Treatment/
management; Work, return to; Work loss;
Workers

Outlook on life, 163; see also Perceived
Outpatient, 167, 174, 223, 236; see also

Cardiology Outpatient Clinic; Family
practice/medicine; Lymph node biopsy,
sentinel; Physicians; Primary care

Ovarian cancer, 186, 188
Ovarian dysfunction, 148
Ovarian suppression, 232–233; see also

Premenopausal
Ovaries, 197; see also Breast cancer;

Estrogen; Lighting, environmental;
Melatonin; Night

Overweight, 1, 4, 10, 29–33, 39, 44–45, 51,
68–69, 72, 115–116, 120, 122, 153–154,
162–164, 222; see also Body mass index;
Obesity

Oxalipatin, 237; see also Cancer 
treatment; Chemotherapy; Colon and
rectal cancer (colorectal cancer); 
Surgical excision; Treatment Relapse;
Tumor

Oxidative stress, 36, 56
Oxidation, 155; see also Lipids, plasma
Oxygen consumption, peak, 169
Ozone depletion, stratospheric, 211; see

also Exposure; Skin cancer; Solar
ultraviolet radiation; Ultraviolet
radiation, wavelength

P53 mutations, 200, 202; see also Colon and
rectal cancer (colorectal cancer); Diet,
western

Pacing, 137, 170; see also Atrial
defibrillation; Implants
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Paclitaxel, 234; see also Breast cancer;
Chemotherapy

PAI-1, 38
Pain, chronic, 1, 5–6, 14, 19–24, 69–70,

75–81, 83–84, 88–89, 92, 94–95, 97, 100,
102–104, 106–138, 161, 165, 169, 221–222,
224–226; see also Anxiety; Arthritis;
Attitudes/beliefs; Behavior/behavioral;
Cancer; Cancer treatment;
Chemotherapy; Chest pain; Depression;
Disability; Fibromyalgia; Impairment,
functional; Irradiation/radiotherapy;
Functioning, educational, family,
occupational, social; Functioning,
physical; Low back pain; Lower
extremity disease; Neuropathic pain;
Occupational; Osteoarthritis;
Osteoporosis; Psychological;
Psychosocial; Quality of life; Rheumatoid
arthritis; Side effects; Treatment/
management; Treatment complications;
Well-being, physical, psychological,
social; Work; Work absences/work loss;
Work, return to

Pain clinics, 20
Pain control, 113; see also Pain, chronic;

Pain symptoms
Pain intensity, 128, 130
Pain management, 24, 129, 138
Pain assessment measures/questionnaires/

scales, 22, 75–76, 113–114; see also Pain,
chronic; Pain symptoms

Pain symptoms, 6, 21–24, 72, 75–81, 83–84,
88–89, 92, 97, 102–104, 106–109, 113–138,
161, 169–170; see also Ankle joint pain;
Anxiety; Attitudes/beliefs; Behavior/
behavioral; Fibromyalgia; Low back
pain; Lower extremity disease;
Neuropathic pain; Neuropathy;
Osteoarthritis; Osteoporosis; Pain,
chronic; Psychosocial

Pain, syndromes, 6, 19, 21–24, 107; see also
Fibromyalgia; Pain, chronic; Pain
symptoms; Psychosocial

Painful, 78; see also Joint damage/
destruction; Joints; Rheumatoid 
arthritis

Pain thresholds, 107
Palliative therapy, 233, 237; see also Breast

cancer; Cancer treatment; Colon and

rectal cancer (colorectal cancer);
Combination; FOLFIRI; FOLFOX

Palpitations, 52
Pamidronate, 105–106; Drugs; Medications;

Treatment/management
Panic attacks, 223–224
Pancreas, cancer of, 216; see also

Carcinogens; Exposure; Hairdressers;
Hair dyes; Industry; Occupational; Risk;
Women/female; Work; Workers;
Workplace/work site

Paraplegic, 79
Parathesias, 52; see also Drug adverse

effects, complications; Topiramate
(Topamax); Weight loss

Parathyroid, 106; see also Hormonal factors
Parent/Teacher Organization, 23
Parental diabetes, 26
Parents/parenting, 23, 26, 61, 109, 120
Parity, low, 187
Parous, 191; see also Breast volume;

Contraceptives, oral; IGF family, IGF-I
(insulin-like growth factor), IGFBP-3
(IGF-I’s primary binding protein),
consisting of ligands, receptors, binding
proteins, and protease; Nulliparous;
Pregnancy

Paroxetine/Paxil, 21, 23
Parkinson’s disease, 17, 240
Partners, 228–229; see also Families;

Husbands; Social support; Spouses;
Wives

Passive, 84, 225–226; see also Anger; Breast
cancer; Catastrophizing; Cognitive
distortions; Coping strategies; Coping
styles; Health status; Outcomes; Pain;
Pessimism; Psychological; Psychosocial;
Venting

Passive smoking, 195; see also
Environmental tobacco smoke;
Occupational; Smoking; Smoking,
passive; Workplace/worksite

Pathologist, 207, 235; see also Breast cancer;
Clinical agreement; Clinical decision-
making; Cancer surveillance; Clinical
practice guidelines; Colon and rectal
cancer (colorectal cancer); Lymph node
biopsy, sentinel; Pathways, clinical;
Pathways, critical

Pathophysiology, 58, 147, 149
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Pathways, clinical, 38, 51, 57–58, 96–97,
152, 170–173, 235; see also
Cardiovascular disease; Clinical practice
guidelines; Diabetes clinical pathways;
Diabetic foot ulcers; Lower extremity
disease; Outcomes; Quality of care;
Screening, health/medical; Treatment/
management

Pathways, critical, 171; see also Pathways,
clinical

Pathways, endothelial dysfunction/
impairment, measurement, 155; see also
Hypertension

Pathways, inflammation/inflammatory,
disease, 152

Patient care, visits, 57, 92; see also Costs;
Diagnosis; Health/medical care, clinical/
preventative; Treatment

Patient care outcomes, 57–58, 171–173,
239–240; see also Clinical practice
guidelines; Diabetes clinical pathways;
Outcomes; Pathways; Quality of care;
Screening, health/medical; Standardize

Patient compliance, 50, 54, 57–62, 98–99,
105, 148, 161, 164, 172–173, 239–240; see
also Anxiety; Behavior/behavioral;
Cancer; Depression; Diabetes education;
Diabetes mellitus; Disparities; Emotions;
Interventions; Patient non-compliance
with regimen; Psychological;
Psychosocial; Rehabilitation, program
participation, Self-management

Patient education, v–vi, 22, 48–51, 55,
57–65, 73, 112, 129–131, 136–138, 164, 166,
172, 174, 211, 228, 241–245; see also
Arthritis; Attitudes/beliefs; Behavior/
behavioral; Breast cancer; Cancer; Cancer
of the bowel; Cervical cancer; Cognitive
problems/impairment; Diabetes
education; Diabetes educator; Education;
Disparities; Fibromyalgia; Head and
neck cancer; Information; Internet,
online; Learning; Low back pain;
Osteoporosis; Prevention, primary;
Program evaluation; Prostate cancer;
Quality of care; Schools; Self-care; Self-
management; Skin cancer; Social
Support; Solid-organ transplant
recipients; Sun protection; Telemedicine;
Testicular cancer

Patient Education and Recovery Learning
System, 173

Patient-focused, 167
Patient knowledge, 60, 63, 65, 71, 130,

136–138, 172–173, 241–245; see also
Behavior/behavioral; Breast cancer;
Cancer; Cancer of the bowel; Cervical
cancer; Diabetes education; Decisions;
Disparities; Information; Internet;
Learning; Patient education; Perceived;
Prevention, primary; Prostate cancer;
Prostate-specific antigen (PSA) screening;
Screening, health/medical Sun
protection; Testicular cancer; Treatment/
management; Understanding

Patient non-compliance with regimen, 47,
51, 60–62, 164; see also Adolescence/
adolescents; Behavior/behavioral;
Cognitive problems/impairment;
Diabetic complications; Lifestyle
modification

Patient satisfaction, 45, 47, 112, 130, 133,
148, 241; see also Cancer; Patient
education; Patient knowledge;
Satisfaction; Treatment; Outcomes

Patient selection, 134, 239; see also Cancer
treatment; Melanoma; Outcomes; Phase
III clinical trials; Skin cancer; Surgery

Patients, 18–23, 36, 45, 50, 55, 85–89, 92,
96–100, 106, 108, 110, 112, 122, 125, 127,
131, 133–138, 160, 162, 165–166–175, 207
224, 236, 241–245

Peak oxygen uptake, 166; see also
Outcomes

Peer pressure, 178; see also Smoking; Social
pressure

Pelvis, 116; see also Conditioning; Exercise;
Muscle

Pemetrexate, 231; see also Cancer
treatment; Chemotherapy; Lung cancer

Pemetrexed, 231; see also Pemetrexate,
Cancer treatment; Chemotherapy; Lung
cancer

Penicillamine, 86–87; see also Disease-
modifying anti-rheumatic drugs; Drugs;
Medications; Rheumatoid arthritis;
Treatment

Peptides, 115; see also Spine
Pensions, 110; see also Disability;

Retirement
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Peptic ulcer disease, 77; see also Co-
morbidity; Disability; Rheumatoid
arthritis

Perceived, 43, 45, 50, 60–61, 83–85, 88, 95,
104, 110, 121, 129–130, 133, 136–138, 150,
163–164, 239, 244; see also Adolescence/
adolescents; Anxiety; Behavior/
behavioral; Depression; Disability;
Efficacy; Health status; Pain; Patient
compliance; Patient non-compliance with
regimen; Role quality; Self-care; Self-
help; Self-management; Self-report;
Treatment

Percutaneous, 127, 135
Percutaneous electrical nerve stimulation,

135; see also Low back pain; Modalities;
Treatment/management

Performance, 122–124
Perfusion, tissue, 120
Periosteum, 115; see also Spine
Peripheral arterial disease, 58, 160, 162; see

also Diabetes education; Diabetic
complications; Lower extremity disease

Peripheral vascular disease, 58; see also
Diabetes education; Diabetic
complications; Lower extremity disease

Peritoneal disease, 226; see also Avoidance;
Coping strategies, emotional approach;
Coping strategies; Health status;
Maladaptive/maladjustment;
Psychological; Psychosocial; Quality of
life

Peritumoral mast cells, 219; see also Basal
cell carcinoma; Basal cell carcinoma,
morpheaform; Exposure; cells; Mast
cells; Risk; Skin cancer; Smoking; Tumor;
Ultraviolet radiation

Personality, 48–49, 72–73, 83, 107, 147, 163;
see also Atherosclerosis; Cardiovascular
disease; Disability; Fibromyalgia;
Psychosocial

Pessimism, 84, 226; see also Breast cancer;
Breast disease; Cancer; Catastrophizing;
Cognitive, cognitive-behavioral;
Cognitive distortions; Coping strategies;
Coping strategies, emotional approach;
Health status; Outcomes; Psychological;
Psychosocial

Pesticides, organochlorine, 196; see also
Breast cancer, female; Postmenopausal

Petroleum products, 216; see also Cancer;
Carcinogens; Chemicals; Exposure;
Industry; Men/males; Occupational;
Occupations; Risk; Skin cancer;
Squamous cell carcinoma; Work;
Workers; Workplace/work site

Pharmacokinetics, 234; see also Breast
cancer; Cancer treatment;
Chemotherapy; Pharmacological

Pharmacological, 105; see also Drugs;
Medications; Treatment/management

Phase, 166–167
Phase I clinical trials, 234, 238; see also

Cancer treatment; Chemotherapy;
Clinical trials/experiments, randomized,
controlled; Breast cancer; Efficacy; Rectal
cancer

Phase II clinical trials, 234, 238–239; see
also Biochemotherapy; Cancer treatment;
Chemotherapy; Clinical trials/
experiments, randomized, controlled;
Breast cancer; Efficacy; Melanoma;
Neoadjuvant treatment; Rectal cancer;
Skin cancer; Stage III

Phase III clinical trials, 231, 234, 237, 239;
see also Breast cancer; Cancer treatment;
Chemotherapy; Clinical trials/
experiments, randomized, controlled;
Colon and rectal cancer (colorectal
cancer); Lung cancer; Melanoma;
Response rates; Skin cancer; Treatment/
management; Treatment responses

Phenol, 126, 186; see also Neurolytic
substances; Spine

Phenotypic risk factors, 208, 211–212, 
214, 218; see also Color, hair, eye;
Complexion, fair; Family history; 
Genetic factors; Melanoma; Radiation,
ionizing; Radiological technologists; 
Risk

Phentermine, 51; see also Appetite;
Stimulants; Weight loss

Philadelphia Panel, 99
Phlebitis, 92
Photoaging, 239; see also 

Chemoprevention
Photocarcinogenesis, 211; see also

Ultraviolet radiation, wavelength
Photodamage (photoaging), 211; see also

Ultraviolet radiation, wavelength
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Physical activity, leisure-time, 28–29, 32–33,
45, 53–54, 57–59, 63, 68, 81, 91, 95, 97–99,
101, 103, 107, 109, 111, 114, 120–121, 124,
128–130, 137–138, 140, 143, 146, 153, 184,
193–194, 200–201, 210; see also Exercise;
Sports

Physical activity, moderate, vigorous, 32,
43, 45, 54, 111, 153, 161–162, 194, 206; see
also Exercise; Sports

Physical appearance, 102, 104; see also
Fractures; Osteoporosis; Women/females

Physical capacity, 114; see also Work
ability/capacity

Physical inactivity, 2, 28, 30, 45, 53–55,
68–69, 128, 150, 153, 156, 199–201, 205;
see also Colon and rectal cancer
(colorectal cancer); Diet, dietary habits;
Nutrition; Obesity; Sedentary
behaviors/lifestyle

Physical reactivation, 129
Physical therapist/physiotherapist,

127–128; see also Body sites; Cutaneous;
Exposure; Industries; Melanoma;
Occupational; Occupations; Physical
therapy/physiotherapy; Skin cancer;
Ultraviolet radiation, artificial sources;
Work; Workers; Workplace/worksite

Physical therapy/physiotherapy, 113,
123–124, 127–129, 131, 136; see also
Modalities

Physician advice, 243; see also Cancer;
Internet; Patient education

Physician selection, 239; see also Cancer
treatment; Melanoma; Outcomes; Patient
selection; Phase III clinical trials; Skin
cancer; Surgery

Physician services, 10, 23, 47, 109, 111, 119,
121, 123, 166, 168, 171, 207, 219, 223, 229

Physicians, 23–24, 47, 105, 109–111, 119,
121, 123, 166, 168, 171, 173, 207, 219, 221,
223, 229, 243–244; see also Cancer;
Cardiac rehabilitation; Communication;
Health care providers; Occupational;
Perceived; Rehabilitation, occupational;
Social interactions; Stress/stress
responses; Survivors; Trauma

Physiologic, 115, 165–166, 173, 197; see also
Biologic effect; Cardiac rehabilitation;
Outcomes; Patient knowledge; Program
evaluation

Physiologic complications, 51; see also
Metabolic complications

Pigment, 208; see also Color; Dark;
Diagnosis; Melanoma; Pigment

PILS II population study, 151
Placebo, 52–53, 125, 231
Planning, 61, 137
Plants, 82; see also Antioxidants;

Diet/dietary habits; Inflammatory
polyarthritis; Meal planning;
Mediterranean; Nutrition; Patient
compliance; Patient non-compliance with
medical regimen; Rheumatoid arthritis;
Vegetables

Plaque 147, 151–152; see also Cardiac
death; Cardiovascular disease; Mortality;
Rupture

Plaque instability, 152
Plasma C-peptide, indicator of insulin

production, 206; see also Colon and
rectal cancer (colorectal cancer); Insulin
production

Plasma nonesterified fatty acid
concentrations, 34

Plastic core, 134; see also Charite artificial
disc

Platelet activation, 147; see also
Cardiovascular disease; Psychosocial

Platelet dysfunction, blood, 148
Platelet function, blood, 157
Platinum-based combination therapies, 

230; see also Cancer treatment; Lung
cancer

Platinum-based combination treatments
(Gemcitabine, Vinorelbine, or Taxanes),
230; see also Cancer treatment; Lung
cancer

Plethysmography measurement, 36
Poisoning, 183; see also Arsenic;

Contamination; Water, ground, drinking;
Tubewells

Poker, cards, 163; see also Hobbies
Poland, 29
Policies, 76, 83, 168, 213; see also Access to

health care; Cardiac rehabilitation; Costs,
health care/medical, direct, indirect,
economic; Hospitalizations; Prevention,
primary; Sun protection; Work, outdoor;
Work, return to; Work accommodation;
Workplace/worksite; Workers
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Polychlorinated biphenyls (PCBs), 216; see
also Cancer; Electrical power plants;
Melanoma; Men; Mortality; Skin cancer;
Work; Workers

Polygenic, 26
Polymorphism, 140
Polyphenolic fraction, 239; see also

Artichoke; Chemoprevention; Flavonoid;
Silymarin; Mouse skin cancer; Tea, 
green

Polysaccharides, 33
Polyunsaturated fat, 33
Pooled analysis, statistical, 203, 234
Populations, 5–6, 10, 13, 15, 18–19, 26–27,

29, 31, 33, 38, 41–43, 46, 59, 68–73, 77,
92–93, 95, 97, 100, 103, 118–119, 129, 131,
143, 151, 155, 158–159, 161, 154, 181,
183–184, 186, 191, 199, 201, 203, 205,
208–209, 215, 220–221, 238, 245; see also
Aging; Non-melanoma; Older

Population growth, 5
Pork, 203; see also Beef; Diet, dietary

habits; Food; Meat; Meat, fresh, 203;
Meat, processed; Meat, red; Nutrition

Postmenopausal, 32, 74, 100, 103, 105–106,
136, 141–142, 187–193, 195, 198, 232–233;
see also Alcohol; Breast cancer, female;
Cancer treatment; Cardiovascular
disease; Chemotherapy; Gender; Fat,
intake; Hormonal; Menopause;
Menstrual cycle; Osteoporosis; Risk;
Smoking; Women/females

Post-operative, 230
Postprandial serum glucose, 27
Posture, 116; see also Back; Conditioning;

Exercise; Spine
Potassium, 33
Poultry, 200–202; see also Colon and rectal

cancer (colorectal cancer); Diet/dietary
habits; Nutrition; Swedish
Mammography Cohort Study

Power lines, high voltage, 195–196; see also
Breast cancer; Environmental factors;
Estrogen receptor (ER) + tumors;
Exposure; Magnetic fields;
Neighborhoods; Occupational; Reside/
residence/home; Risk; Work; Workers

Powerless, feelings of, 229; see also
Adjustment; Breast Cancer; Diagnosis;
Household chores; Survivors

PPARs (peroxisome proliferators-activated
receptors), 34–35, 56–57

PPAR-alpha, 35, 56
PPAR-beta/delta, 35
PPAR-gamma, 35, 56
PPAR isoforms, 35
Prayer, religious, 95, 111; see also Coping

strategies; Religious organizations/
services; Social support; Spiritual

Pre-insulin dependent diabetes mellitus, 
34

Pre-surgical, 121; see also Surgery
Precursors, 186; see also Breast cancer
Predictor variables, 43, 71, 145–146,

148–150, 154, 156, 160, 162, 164, 174, 190,
202, 232; see also Confounding variables

Predinisolone, 87; see also Clinical
trial/experiment, controlled;
Rheumatoid arthritis; Treatment

Pregnancy, 74, 143, 187; see also Age;
Breast cancer, female; Reproductive

Pregnancy, full-term, 187; see also
Pregnancy

Prejudice, 146; see also Age;
Discrimination, employment; Disparities;
Ethnic/ethnicity; Gender; Income, low-,
middle-; Minority groups,
disadvantaged; Race/racial;
Socioeconomic status

Pre-malignant, 185; see also Breast cancer
Premenopausal, 141, 148, 190, 192–193, 198,

232–233; see also Alpha-carotene;
Antioxidants; Beta-carotene; Breast
cancer; Cancer treatment;
Chemotherapy; Diet, dietary habits;
Family history; Food; Fruit; Lutein/
zeaxanthin; Micronutrients; Nutrition;
Nutritional supplements;
Postmenopausal; Psychosocial; Stress;
Vegetables; Vitamin C

Prescriptions/prescribe, 20, 21, 23, 124–125,
127, 142, 164, 173; see also Drug dosages;
Drugs; Medications, over-the-counter,
prescribed,

Pressure, 90; see also Obesity;
Osteoarthritis

Prevalence, 2–7, 10, 13, 15, 17, 26, 28–29,
31–33, 37, 40, 44, 59, 67, 73, 77, 90–92, 95,
100, 102–103, 110, 113, 118–119, 133, 141,
144, 150, 158–159, 162, 177–178, 186,
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208–209; 218–220, 224–225, 232, 244; see
also Anxiety; Arthritis; Basal cell
carcinoma, Breast cancer; morpheaform;
Cancer; Cardiovascular disease; Colon
and rectal cancer (colorectal cancer);
Complementary and alternative
medicine; Depression; Diabetes mellitus;
Disability; Disparities; Epidemiology;
Fibromyalgia; Low back pain; Lung
cancer; Obesity; Osteoarthritis;
Osteoporosis; Rheumatoid arthritis; Skin
cancer; Smoking

Prevention, primary, vi, 15, 31–32, 57, 100,
118, 140, 144, 146, 165, 177, 181, 212–213,
239, 244; see also Chemoprevention;
Lifestyle; Sedentary

Prevention, secondary, vi, 15, 26, 38, 53, 63,
100, 165; see also Screening;
Treatment/management

Prevention, tertiary, 99–100
Preventive factors, 31
Primary, 107, 111
Primary care medical conditions, 9; see

Emergency medical services
Primary care, 24, 165, 241; see also General

practice; Health/medical care; Health
care providers/clinicians; Screening,
health/medical

Priorities, 137
Private practice, v–vi
Probability, 117, 145, 188–189; see also Risk
Probands, 26
Problem-solving, problem-focused, 22,

61–62, 94–95; see also Coping strategies;
Patient compliance; Patient non-
compliance

Procoagulant, 142
Production, 189
Productivity, 13–14
Professional activity, 45
Professionals, 80, 111, 224; see also

Disability; Rheumatoid arthritis;
Socioeconomic status; Work; Workers

Profile, 144, 151, 158
Progesterone receptor (PR), 232–233; see

also Breast cancer; Cancer treatment;
Chemotherapy; Endocrine therapy;
Progesterone receptor (PR) tumors,
negative; Progesterone receptor (PR)
tumors, positive,

Progesterone receptor (PR) tumors,
negative, 188–189; see also Breast cancer,
female; Incidence; Postmenopausal;
Progesterone receptor tumors, positive;
Risk; Tumor

Progesterone receptor (PR) tumors,
positive, 188–189, 196, 232; see also
Breast cancer, female; Cancer treatment;
Chemotherapy; Endocrine therapy;
Incidence; Postmenopausal; 
Progesterone receptor tumors, negative,
Risk; Tumor

Progestin, 142, 235; see also Breast cancer,
female; Cancer treatment;
Chemotherapy; Hormone replacement
therapy

Prognosis, 2, 18, 75, 136, 160, 168, 189
Program evaluation, 61, 64–65, 131–132,

166–169, 172, 243; see also
Adolescence/adolescents; Cancer;
Cardiac rehabilitation; Clinical trials/
experiments, randomized controlled;
Costs; Diabetes education; Efficacy;
Health care utilization; Information;
Internet; Interventions; Outcomes;
Patient education; Randomized; Self-
care; Rehabilitation; Self-management;
Telemedicine

Proportion, 150
Prospective study, 30, 32, 34, 37, 39–40, 75,

82, 100, 103, 117, 120–121, 133, 137, 149,
185, 191, 202, 221, 225, 240

Prostaglandin, 194; see also Biosynthesis
Prostate cancer, 7, 190, 206, 241–244; see

also IGF family, IGF-I (insulin-like
growth factor), IGFBP-3 (IGF-I’s primary
binding protein), consisting of ligands,
receptors, binding proteins, and
protease; Patient education

Prostate-specific antigen (PSA) screening,
241–242; see also Clinical trials/
experiments, randomized, controlled;
Decisions; Patient education; Patient
knowledge; Screening, health/medical;
Videotape

Protective factors, 31, 33, 40, 74, 82, 115,
164, 185, 187, 191–193, 197, 201–202, 205;
see also Breast cancer; Diet/dietary
habits; Fibromyalgia; Mediterranean diet;
Plants; Religiousness; Risk; Stress
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Protein, 82, 151; see also Diet/dietary
habits; Inflammatory polyarthritis; Meal
planning; Nutrition; Patient compliance;
Patient non-compliance with medical
regimen; Rheumatoid arthritis

Prothrombotic state, 25, 37–39, 142, 152
Proximal, 202–203; see also Tumor
Prozac, 23
Psychiatric, 224, 240 see also Mental

disorders; Morbidity; Psychiatrists;
Psychological; Psychosocial; Symptoms

Psychiatrists, 23–24, 47–48
Psychological, 84, 94, 104, 107, 112, 121,

123, 131–132, 143, 148–150, 160, 164,
220–222, 224–228, 239–241; see also
Cancer; Co-morbidity; Diabetes mellitus;
Disability; Psychosocial; Screening,
health/medical; Social support; Stress;
Work; Work absences/work loss; Work,
return to; Workers

Psychological pathology, 224; see also
Hospital Anxiety-Depression Scale;
Mental disorders; Southern European
Psycho-Oncology Study

Psychological stimuli, 148
Psychologists, v, 22–24, 124, 223
Psychosocial, 6, 17–24, 30, 42, 47–50, 60–61,

70, 76, 78–80, 84, 89, 94, 104, 107, 111–112,
114, 116, 118, 120–121, 123–124, 131–132,
143, 145, 147–150, 160, 164–165, 168–169,
174–175, 220–222, 224–228, 239–241, 245;
see also Anxiety; Cancer; Depression;
Disability; Fibromyalgia; Occupational;
Psychological; Psychological resources;
Screening, health/medical; Social; Social
Support; Stress

Psychosocial resources, 48, 50, 61; see also
Psychosocial; Social Support; Work;
Work absences/work loss; Work, return
to; Workers

Psychotherapy, 112, 223–224; see also
Counseling/therapy, family;
Counseling/therapy, individual

Psychotic, 23
Public awareness, 6
Public health, 178, 198, 208, 210; see also

Colon and rectal cancer; Interventions;
Non-melanoma; Skin cancer; Public
health campaigns

Public health campaigns, 178

Public sector, 15
Pulmonary disease, 77, 222; see also Co-

morbidity; Rheumatoid arthritis
Pulmonary tissue, 232; see also

Cyclooxygenase-2 (COX-2) inhibition;
Fibrosis, radiation-related; Normal

Purpose in life, 24, 84; see also Pain;
Rheumatoid arthritis; Role quality;
Women

Pyridoxine, 157; see also Homocysteine

Quality-adjusted life year (QALY), 12, 96,
110

Quality of care, 57, 97, 170, 235; see also
Breast cancer; Costs, health care/
medical, direct, indirect, economic;
Disparities; Health care resources;
Mastectomy; Pathways, clinical;
Treatment complications; Treatment/
management

Quality of life, v–vi, 1, 40, 42–46, 50, 59–60,
63, 65, 67–69, 73, 76, 78, 95–96, 100, 102,
108, 110, 113–114, 129, 136, 138, 148, 160,
162–163, 165, 168–170, 172, 220–222, 224,
228–229, 245; see also Arthritis; Cancer;
Cardiovascular disease; Chemotherapy;
Chronic disease/health problems;
Clinical trials/experiments, randomized,
controlled; Cognitive problems/
impairment; Co-morbidity; Diabetes
mellitus; Disability; Disparities; Fatigue;
Fibromyalgia; Fractures; Health status;
Impairment, functional; Low back pain;
Osteoarthritis; Osteoporosis; Outcomes;
Pain; Rheumatoid arthritis

Quality of-life, health related, 45–46,
165–166, 220–222, 228–229; see also
Quality of life

Questionnaires, 42, 129, 173; see also
Patient knowledge; Patients

Race/racial, vi, 1–5, 7, 27–28, 40, 43, 46,
70–73, 103, 138, 143–146, 151, 153, 158,
161–162, 164, 173, 178–179, 201, 203, 206;
see also Ethnic/ethnicity; Disparities;
Socioeconomic status

Radiating, pain, shooting, 116, 124
Radiation, cosmic, 195, 212, 215; see also

Airline attendants; Breast cancer;
Exposure; Occupational; Radiation,
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ionizing, X-ray; Risk; Reproductive;
Women/females

Radiation, ionizing, X-ray, 186, 195, 212,
214–215, 220–221; see also Breast cancer,
female; Cancer treatment; Chest;
Environmental factors; Experimental
design, quasi; Exposure; Head and neck
cancer; Irradiation/radiotherapy;
Occupational; Patient education; Patient
knowledge; Risk; Treatment/
management; Work; Workers;
Workplace/work site

Radiation therapy, 243; see also Cancer
treatment; Radiation, ionizing X-ray

Radiculopathy, 126, 133
Radiofrequency lesioning, 126–127 see also

Nerve destruction, method of
Radiographs/radiology, 86, 90; see also

Joint damage/destruction; Osteoarthritis;
Rheumatoid arthritis

Radiological technologists/X-ray workers,
214–215; see also Breast cancer, female;
Chest; Environmental factors; Exposure;
Lead apron/shield; Leukemia;
Melanoma; Occupational

Radiation, ionizing, X-ray; Risk; Skin
cancer; Work; Workers; Workplace/work
site

Radiologist, 242; see also Anxiety; Breast
cancer; Clinical trials/experiments,
randomized, controlled; Diagnosis;
Intervention; Mammogram, reading

Radon gas, decay products, 181; see also
Carcinogens; Environmental factors;
Exposure; Lung cancer; Reside/
residence/home; Risk; Risk factors

Randomized, random, 52–55, 64, 87, 89, 97,
99, 105–106, 121–122, 125, 129, 131, 134,
137–138, 170, 215, 236–237, 241; see also
Clinical trials/experiments, randomized,
controlled

Radon gas, decay products (222Rn), 181;
see also Exposure; Lung cancer; 
Mines

Radon gas, indoor, 181–183; see also Radon
gas, decay products

Radon gas detectors, indoor, 182
Raloxifene, 105, 233; see also Breast cancer;

Cancer treatment; Drugs; Endocrine
therapy; Medications; Selective estrogen-

receptor modulator (SERM); Tamoxifen;
Treatment/management

Range of motion, 102; see also Disability;
Motion Osteoporosis

Rates; 67, 69, 87, 89, 101, 121–123, 132–133,
146, 155, 160–161, 167–168, 181; 198, 208,
211, 230, 232, 235–236, 238; see also
Cancer; Complications; Employment;
Incidence; Lung cancer; Melanoma;
Mortality; Outcomes; Prevalence;
Retirement; Rheumatoid arthritis;
Survival

Ratio, 152, 191, 214; see also Risk ratio
Reboxetine, 240–241; see also Breast cancer;

Depression; Drugs; HIV; Medications;
Parkinson’s disease

Reactive, 111; see also Fibromyalgia
Reactivity, 72, 147; see also 

Cardiovascular
Rectum, 203; see also Colon and rectal

cancer (colorectal cancer)
Reasons, 137; see also Motivation
Receptors, 33–35, 115
Recommendation, 159, 161
Reconciliation, 224; see also Spouses
Recover, 115, 121–122, 126, 128–129, 173;

see also Outcomes; Spontaneous
Recreation, 194, 201, 211; see also Exercise;

Physical activity, leisure-time; Physical
activity, moderate, vigorous Sports

Recruitment of patients, 189; see also
Sample

Rectal cancer, 238; see also Colon and
rectal cancer (colorectal cancer);
Chemotherapy; Combination; Efficacy;
Phase I clinical trials; Phase II clinical
trials

Recurring, 123, 129, 138, 142, 164, 166–167,
208, 222, 244

Referrals, clinical, 40, 57, 110, 123–124, 167,
174

Regions, 146, 153, 156, 158; see also
Cardiovascular disease; Risk factors;
States; Sweden; United States

Regulatory mechanisms, 56
Rehabilitation, v–vi, 10, 51, 85, 105,

115–138, 161, 165–169, 174–175, 220; see
also Cancer; Cancer rehabilitation;
Cardiac rehabilitation; Education;
Lifestyle; Quality of life; Treatment
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Rehabilitation, occupational, 168; see also
Cardiac rehabilitation; Rehabilitation

Rehabilitation, program participation, 161,
166, 168, 174; see also Cardiac
rehabilitation; Quality of life; Outcomes

Re-injury, 138; see also Injury; Recurring
Relapse, 51; see also Patient non-

compliance with regimen
Relative risk, 181; see also Lung cancer;

Risk
Relatives, 26–27, 33, 36, 186, 199; see also

Breast cancer; Colon and rectal cancer
(colorectal cancer); Family history;
Genetic factors; Ovarian cancer;
Susceptibility

Relaxation, techniques, 22, 111, 129, 223;
see also Low back pain; Patient
education

Relief, 128–130; see also Low back pain;
Outcomes; Pain symptoms

Religious organizations/services, 47–48, 95,
123–124; see also Coping strategies;
Spiritual

Religiousness, 114–115; see also Coping
strategies; Fibromyalgia; Religious
organizations/services, Spiritual; 
Stress

REM sleep, 21; see also Sleep disorders/
disturbance

Reminders, 172; see also Checklists;
Pathways, clinical; Pathways, critical;
Quality of care

Remission, clinical, 53–54, 83, 87, 212, 224,
238; see also Biochemotherapy; Phase II
clinical trials; Response rates;
Rheumatoid arthritis; Skin cancer;
Treatment responses

Renal disease, 37
Renal, 154
Renal circulation, endothelial dysfunction

of, 165; see also Endothelial
dysfunction/impairment, measurement

Renin-angiotensin-aldosterone system
antagonists, 56

Repeated measures design, 211–212
Representative, 92
Reproductive, 74, 187–189, 195, 197–198;

see also Hormonal; Menopause; Oral
contraceptives; Rheumatoid arthritis

Research, 148; see also Animals

Reside/residence/home, 2, 65, 94, 146, 150,
159, 164, 181–183, 195–196; see also
Exposure; Neighborhoods; Radon gas,
decay products; Lung cancer; Risk; Risk
factor; Self-help, home-based; Self-
management; Socioeconomic status;
Telemedicine

Residence/home floor level, 182; see also
Exposure; Lung cancer; Radon gas,
decay products; Risk; Risk factors

Resistance training, 166
Resistin, 36
Resources, educational, 164
Resources, health care, vi, 15, 97
Respiratory conditions/diseases, 69,

180–181; see also Air pollution, indoor,
outdoor; Non-smokers; Smoking;
Smoking, passive

Response rates, 231, 234, 238; see also
Cancer treatment; Chemotherapy; Lung
cancer; Rates; Treatment responses

Retinoids, 231, 239; see also Cancer
treatment; Chemoprevention; Cell
differentiation; Cell division; Cell
growth; Cell proliferation;
Chemotherapy; Lung cancer; Skin cancer

Retinol, 91
Retirement, 47, 75, 89; see also Disability;

Employment; Rate; Rheumatoid arthritis
Retrospective study, 44, 64, 218
Re-structure, 137; see also Activities of

living
Rheumatic disorders, 3, 5, 12, 68
Rheumatism, 68
Rheumatoid arthritis, early, 73–89, 100, 108;

see also Arthritis; Disability;
Fibromyalgia; Psychological;
Psychosocial; Quality of life; Work,
Work, return to; Workers

Rheumatoid factor status, 76–77; see also
Rheumatoid arthritis

Rheumatologists, 23, 111
Risedronate, 105; see also Bisphosphonate,

Drugs; Medications; Treatment/
management

Risk, 2–6, 25–40, 53, 55, 57, 60, 67–68, 71,
73–74, 78, 82, 90–93, 97–98, 100–101,
104–106, 117, 120, 122, 133, 135, 139–160,
165, 167, 177–220, 232, 241, 244; see also
Benefits; Cancer; Cancer treatment;
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Chemotherapy; Diet/dietary habits;
Disparities; Environmental factors;
Fractures; Genetic; Lifestyle; Low back
pain; Patient education; Risk factors;
Risk-benefit ratio; Sedentary; Social;
Socioeconomic status; Treatment/
management

Risk estimates, 182; see also Cohort; Lung
cancer; Miners, underground; Radon gas,
decay products; Risk; Risk factors

Risk, absolute, 182; see also Lung cancer;
Risk

Risk factor management by physicians,
166; see also Risk factors

Risk factors, v, 1–6, 25–40, 74, 81, 90, 100,
106–108, 110–111, 115–123 139–160, 165,
167, 177–220, 222; see also Disability;
Risk

Risk ratio, 214; see also Ratio
Risky, 178; see also Behavior/behavioral
Ritchie articular index, 75–76; see also

Rheumatoid arthritis
Rocks, 181; see also Radon gas
Rofecoxib, 125; see also Pain, chronic; Low

back pain
Roland and Morris disability

questionnaires, 129; see also
Questionnaires

Role losses, 83, 10, 104–105; see also
Cancer; Cancer treatment; Disability;
Functioning, educational, family,
Fractures; Impairment, functional;
occupational, social; Functioning,
physical; Independence; Osteoporosis;
Psychosocial; Rheumatoid arthritis;
Women/females

Role quality, 84; see also Depression;
Disability; Functioning, educational,
family, occupational, social; Health
status; Impairment, functional;
occupational, social; Functioning,
physical; Independence; Psychosocial;
Rheumatoid arthritis

Role strain, 143
Rotation movement, 117
Rou-en-Ygastric bypass, 53; see also

Bariatric surgery
Royal College of General Practitioners, 129
RPS6KB1 gene, 186; see also Breast cancer,

female

Ruminating, 225; see also Coping
strategies, emotional approach;
Disability; Impairment, functional;
Maladaptive/maladjustment;
Psychological; Psychosocial

Rupture, 147, 152; see also Cardiac death;
Cardiovascular disease; Mortality;
Plaque; Plaque instability

Rural, 73, 156, 181; see also Communities;
Geography; Regions; Urban; Populations

Sacroiliac joint complex pain, 127; see also
Low back pain; Sensory stimulation-
guided sacroiliac joint radiofrequency
neurotomy

Sadness, 17
Safety, 64–65, 97, 125–126, 132, 184, 188,

232, 234; see also Cancer treatment;
Chemotherapy; Clinical Trials/
experiments; Contamination; Drugs;
Exposure; Medications; Quality of care;
Outcomes; Treatment/management;
Radon gas, decay products; Water,
ground, drinking; Water, surface,
drinking

Saline, 125; see also Low back pain;
Medications; Treatment/management;
Trigger point injections

Salt, intake, 100, 139; see also Diet/dietary
habits; Nutrition

Sample, 4, 26–27, 29, 38, 42, 87, 102,
106–107, 113–114, 123, 127, 133–134,
149–151, 153, 156, 158, 161, 163, 167, 171,
181, 187, 196–197, 203, 206, 209, 213, 222,
224–225, 227, 229, 234, 239–240; see also
Case-control studies; Clinical trials/
experiments; Randomized; Recruitment
of patients

San Francisco Bay Area, 198; see also
Breast cancer; Risk

Sandwiches, 156
Satisfaction, 83, 85, 89, 112, 130, 229; see

also Breast cancer; Communication;
Families; Friends; Nurses; Patient
satisfaction; Patients; Perceived;
Physicians; Social factors; Social
interactions; Social support; Survivors

Saturated fat, 33
Savings, financial, 10; see also Costs,

health/medical
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Saw palmetto, 244; see also
Complementary and alternative
medicine; Herbal remedies

Scales, 224–225, 229, 240–241
Scalp, 216; see also Body sites;

Carcinogens; Exposure; Hairdressers;
Hair dyes; Industry; Neck; Occupational;
Occupations; Risk; Skin cancer, in situ;
Women/female

School, 22, 109, 211–212; see also Australia;
Children; Skin cancer; sun protection

Sciatica, 115–116, 123; see also Low back
pain; Spine

Scientific, 124
Screening, health/medical, 15, 26, 38, 63,

172, 207, 241–242; see also Cancer
surveillance; Clinical practice guidelines;
Clinical trials/experiments, randomized,
controlled; Colon and rectal cancer
(colorectal cancer); Pathologist; Patient
education; Prostate cancer

Seafood consumption, 33
Seasons, 159–160, 213; see also Air

pollution; Spring; Summer
Second opinion, 243
Secondary, 106
Secretions, 39
Secretory activity, 39
Secretory products, 36
Sedentary behaviors/lifestyle, 1–2, 6, 27,

30, 44, 68, 90, 116–117, 120, 139, 145, 147,
152–153, 163, 199, 222, 244; see also
Attitude/belief; Behavior/behavioral;
Disparities; Lifestyle; Occupational;
Physical inactivity

Seed treatments, 216; see also Cancer;
Carcinogens; Chemicals; Exposure;
Industry; Men/males; Occupational;
Occupations; Risk; Skin cancer;
Squamous cell carcinoma; Work;
Workers; Workplace/work site

Selective estrogen modulators (SERM’s)
family, 105, 232–233; see also Breast
cancer; Cancer treatment;
Chemotherapy; Droloxifene; Drugs;
Idoxifene; Medications; Raloxifene;
Tamoxifen; Toremifene;
Treatment/management

Selective aromatase inhibitors (AIs), 233;
see also Adjuvant therapy; Anastrozole;

Breast cancer; Cancer treatment;
Chemotherapy; Efficacy; Endocrine
therapy; Exemestane; Letrozole;
Neoadjuvant treatment; Tamoxifen

Selenium, 244; see also Complementary
and alternative medicine; Minerals

Self-accountability, 226; see also Breast
cancer; Breast disease; Cancer; 
Cognitive, cognitive-behavioral; Coping
strategies; Coping strategies, emotional
approach

Self-care, 48–49, 59–62, 64, 172–175, 228; see
also Cancer; Cognitive problems/
impairment; Diabetes education;
Diabetes Mellitus; Patient compliance;
Patient education; Self-management;
Social support; Survivors

Self-deprecation, 226
Self-efficacy, 50, 89, 113–114, 137–138, 242;

see also Arthritis; Breast cancer; Cancer;
Coping strategies; Emotions; Patient
education; Survivors

Self-employed, 79; see also Employment
Self-esteem, 102, 227; see also Cancer;

Coping strategies; Fractures; Mouth;
Osteoporosis; Tumor; Women/females

Self-help, 137, 174; see also Arthritis;
Patient education; Patient knowledge;
Self-efficacy; Self-management

Self-help, home-based, 174–175
Self-identity, 17, 60, 137; see also Body

image; Self-image
Self-image, 114, 137; see also Body image;

Fibromyalgia; Patient education; Self-
identity; Videotapes

Self-management; Treatment
Self-management, v–vi, 58–65, 112,

136–138, 172–175, 241–245; see also
Cancer; Cognitive
problems/impairment; Diabetes
education; Outcomes; Patient education;
Perceived; Self-care

Self-medication, 21
Self-monitoring, 136; see also Patient

education; Self-management
Self-report, 107, 110, 121, 130, 136, 143–144,

162; see also Perceived
Self-signals, 114; see also Awareness; Body

image; Fibromyalgia; Patient education;
Self-image; Videotapes
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Separated, 68, 164; see also Disability;
Divorced; Marital status; Social support

Sensitivity, skin, 213, 218; see also Sun-
sensitive skin

Sensorimotor, 130
Sensory, 115, 130
Sensory stimulation-guided sacroiliac joint

radiofrequency neurotomy, 127
Seoul, Korea, 159, 227; see also Korea
Sequencing, 233, 237; see also Breast

cancer; Cancer treatment;
Chemotherapy; Colon and rectal cancer
(colon and rectal cancer); Efficacy;
Outcomes; Survival

Seroma formation, 236; see also Arm, post-
operative swelling; Breast cancer;
Complications; Diagnosis; Lymph node
biopsy; Lymph nodes

Seronegative, 73
Seropositive, 73–74
Serotonin reuptake inhibitors, 21, 52, 240;

see also Cancer; Drugs; Medications;
Outcomes; Sibutramine (Meridia);
Weight loss

Serum, 53, 77
Serzone, 23
Severity, 129; see also Morbidity
Sewage workers, 121–122
Sex hormone-binding globulin, 39
Sex hormones, endogenous, 74–75, 188–189;

see also Body size; Breast cancer, female;
Rheumatoid arthritis; Risk

Sex steroids, 39
Sexual functioning, 160–161, 220–221,

228–229; see also Behavior/behavioral;
Breast cancer; Cancer; Disability;
Families; Functioning, educational,
family, occupational, social; 
Functioning, physical; Husband;
Impairment, functional; Intimate
relations; Myocardial infarction; Partner;
Social support; Spouses; Quality of life;
Wife

Sexual maturation, 189; see also Hormonal
factors; Leptin; Sex hormones,
endogenous

Shade, 211
Shanghai, 68
Shared, 140; see also Behavior/behavioral;

Lifestyle

Sharing experiences, 49; see also Internet,
online

Shenyang, People’s Republic of China, 181;
see also China

Shift, graveyard, 197; see also Breast
cancer; Exosure; Lighting,
environmental; Melatonin; Night; Night
shift workers; Occupational; Risk; Work;
Workers; Workplace/worksite

Shoe insoles, 136; see also Low back pain;
Standing; Treatment/management

Shoe lifts, 136
Short-term, 142, 159, 166–167, 169; see also

Cardiac rehabilitation; Follow-up;
Outcomes; Time

Shortness of breath, 220; see also Breathing
difficulty; Breathing disorders; Cancer
treatment; Chemotherapy; Dyspnea;
Heart injury; Hodgkin’s disease;
Irradiation/radiotherapy; Lung injury;
Quality of life; Side effects; Toxicity

Shotguns, 24
Shoulder, 109
Sibling, 42
Sibutramine (Meridia), 52; see also

Dopamine; Norepinephrine; Serotonin
reuptake inhibitors; Weight loss

Sick role, 125; see also Bed rest/beds,
Confined to

Side effects, 23, 87, 220–222, 241–242; see
also Breast cancer; Breathing difficulty;
Cancer; Cancer treatment;
Chemotherapy; Cognitive problems/
impairment; Disability; Dose; Dyspnea;
Fatigue; Functioning, physical; Heart
injury; Hogkin’s disease; Irradiation/
radiotherapy; Kidney; Lung injury;
Maximal exercise heart rate, reduced;
Muscular weakness; Nausea; Pain;
Quality of life; Sexual functioning;
Shortness of breath; Toxicity; Treatment/
management

Sigmoidoscopy, 200
Signs, 172; see also Symptoms
Silymarin, 239; see also Artichoke;

Chemoprevention; Flavonoid;
Polyphenolic fraction; Mouse skin
cancer; Tea, green

Simulate, 140
Singapore, 235
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Single; see also Marital status; Social
support

Sites, 53
Sitting, 116–117
Skeletal, 93, 104
Skilled nursing care facility, 164
Skin, 115, 211–213, 218
Skin cancer, 7, 183, 208–220, 238–239, 244;

see also Arsenic; Attitudes/beliefs; Basal
cell carcinoma; Behavior/behavioral;
Cancer; Cancer treatment;
Chemotherapy; Cutaneous; Dust;
Melanoma; Metastasis (Metastases);
Outcomes; Non-melanoma; Radiation,
ionizing, X-ray; Squamous cell
carcinoma

Skin cancer, densities of, 211; see also Body
sites; Skin cancer; Sunlight exposure

Skin cancer, in situ, 216; see also Body
sites; Carcinogens; Exposure;
Hairdressers; Hair dyes; Industry; 
Neck; Occupational; Occupations; Risk;
Scalp; Work; Workers; Workplace/work
site

Skin disease, 208, 215–216; see also
Melanoma; Non-melanoma; Radiation,
ionizing, X-ray; Skin; Skin cancer;
Treatment/management

Skin rash, 87; see also ACTH (gel);
Penicillamine; Side effects; Skin
reactions; Toxicity

Skin reactions, 231; see also Adverse
reactions; Cancer treatment;
Chemotherapy; Lung cancer; Rexinoids;
Side effects; Skin rash

Skin tone, 211; see also Phenotypic risk
factors

Skin type, 218
Sleep, 197, 240; see also Breast cancer;

Lighting, environmental; Melatonin;
Night Risk; Sleep disorders/
disturbance

Sleep disorders/disturbance, 17, 19–21, 23,
47, 52, 70, 93–94, 109–111, 124, 164,
221–222; see also Anxiety; Breathing
disorders; Cancer; Cancer Treatment;
Depression; Disability; Discrimination;
EEG; Emotions; Energy, lack of; Fatigue;
Insurance; Lethargy; Life expectancy;
Occupational; Osteoarthritis;

Psychosocial; REM sleep; Side effects;
Sleep study; Social; Tired;
Treatment/management; Treatment
complications; Work, Work, return to;
Workers

Sleep study, 109
Smoking, 1–2, 6, 29–30, 39–40, 68, 72–74,

81, 100–101, 116, 120–121, 139, 144- 147,
150–151, 153, 159, 163–164, 173–174,
177–180, 182, 184–186, 194, 199–202, 206,
218–219, 222, 240; see also Attitudes/
beliefs; Behavior/behavioral; Breast
cancer; Clinical trials/experiments,
randomized, controlled; Cigarettes,
smoking frequency/quantity, pack-years
of exposure; Health behaviors;
Interventions; Lifestyles; Psychological;
Psychosocial; Rheumatoid arthritis

Smoking, active, 200; see also Smoking;
Smoking, passive

Smoking cessation, 31, 74, 151, 164–165,
177–178, 185; see also Cigarettes; Gender;
Smoking

Smoking duration, 159; see also Smoking
history

Smoking history, 74, 120, 151, 159, 177, 179,
182, 194; see also Cigarettes; Cigarettes,
smoking frequency/quantity, pack-years
of exposure; Rheumatoid arthritis;
Smoking

Smoking, passive, 179, 181, 199–201; see
also Air pollution, indoor, outdoor;
Environmental tobacco smoke; Lung
cancer; Passive smoking; Risk; Smoking;
Socioeconomic status

Social conflict, 147; see also Atherosclerosis;
Cardiovascular disease; Psychosocial

Social environment, 144, 146–147, 178; see
also Family; Lifestyles; Psychosocial;
Social factors; Work;
Workplace/worksite

Social factors, 1, 45, 60–62, 68, 73, 79, 92,
95, 109, 112, 131, 136, 143, 150, 153, 160,
166, 168–169, 178, 198, 209–210, 223, 228;
see also Age; Attitudes/beliefs;
Behavior/behavioral; Demographic;
Disparities; Ethnic/ethnicity; Gender;
Groups; Lifestyles; Psychosocial; Quality
of life; Race/racial; Risk; Risk factors;
Social Support; Socioeconomic status
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Social interactions, 109, 136, 228–229; see
also Attitudes/beliefs; Behavior/
behavioral; Cancer; Communication;
Fibromyalgia; Functioning, educational,
family, occupational, social;
Osteoarthritis; Survivors

Social isolation, 102, 104, 136, 147, 223; see
also Atherosclerosis; Attitudes/beliefs;
Behavior/behavioral; Cardiovascular
disease; Fractures; Osteoporosis; Social
withdrawal; Women/females

Social networks, 111, 147, 228; see also
Atherosclerosis; Cancer; Cardiovascular
disease; Social relationships; Social 
ties

Social pressure, 178; see also Peer pressure;
Smoking

Social relationships, 85, 147, 223, 228; see
also Acquaintances; Atherosclerosis;
Behavior/behavioral; Cardiovascular
disease; Family; Friends; Intimate; Social
support

Social Security, 110, 120, 122; see also
Claimants/claims, disability, health care,
unemployment; Costs; Fibromyalgia;
Pain; Program evaluation

Social support, vi, 24, 46–51, 59–61, 63, 73,
76, 79, 83–84, 89, 95, 108, 110, 112–114,
118, 131, 138, 143, 147–149, 163–165, 169,
222–223, 228–229, 239–240, 245; see also
Adolescence/adolescents; Age;
Atherosclerosis; Barriers; Cancer;
Cardiovascular disease; Clinical
trials/experiments, randomized,
controlled; Coping strategies; Co-
workers; Disability; Employment;
Ethnic/ethnicity; Family social support;
Fibromyalgia; Functioning, educational,
family, occupational, social; Gender;
Impairment, functional; Interventions;
Occupational; Patient compliance;
Patient non-compliance with regimen;
Psychological; Psychosocial; Quality of
life; Satisfaction; Sexual functioning;
Social ties; Supervisors

Social ties, 147, 228; see also
Atherosclerosis; Cardiovascular disease;
Social support

Society, 3, 14; see also Countries; United
States

Social withdrawal, 17, 23, 47, 104, 164, 223;
see also Non-Hodgkins Lymphoma;
Osteoporosis

Sociocultural, 209–210; see also Culture;
Social factors; Sociological

Socioeconomic status, vi, 1–3, 6, 9, 26,
27–30, 40, 42–45, 67–68, 70–71, 75–76,
79–80, 109–110, 112, 137, 143–147, 151,
161–162, 173–174, 177–179, 198–199,
209–210; see also Attitudes/beliefs;
Behavior/behavioral; Disparities;
Education; Ethnic/ethnicity; Income,
low-, middle-; Neighborhoods;
Occupational; Race/racial; Reside/
residence; Risk factors

Sociological, 73, 109; see also Activities of
daily living; Arthritis; Behavior/
behavioral; Cancer; Cardiovascular
disease; Coping strategies; Coping styles;
Diet/dietary habits; Diabetes mellitus;
Disability; Disparities; Distress;
Emotions; Fibromyalgia; Functioning,
educational, family, occupational, social;
Impairment, functional; Lifestyle; Low
back pain; Lower extremity disease;
Nutrition; Osteoarthritis; Osteoporosis;
Patient compliance; Patient education;
Patient non-compliance with medical
regimen; Prevalence; Prevention;
Psychiatric; Psychological; Psychosocial;
Quality of care; Quality of life;
Rheumatoid arthritis; Risk; Risk factors;
Social factors; Socioeconomic status;
Stigma; Stress/stress responses; 
Stroke

Sodium, 33, 155, 165, 174; see also
Cardiovascular disease; Diet, dietary
habits; Hypertension; Nutrition

Soft tissue, 109
Soil, 181; see also Radon gas
Solar spectrum, 217; see also Chemical;

Skin cancer; Sunscreens; Ultraviolet A
radiation

Solar ultraviolet radiation, 210–214,
217–218; see also; Skin cancer; Sunlight
exposure; Sun bathing; Work, outdoor

Solid-organ transplant recipients, 244–245;
see also Cancer; Lifestyle; Patient
education; Organ transplantation; Organ
transplant recipients; Patient knowledge;
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Shade; Skin cancer; Solar ultraviolet
radiation; Sun protection Sunscreens

Soluble tumor necrosis factor receptor p55,
83; see also Inflammation/inflammatory;
n-3 polyunsaturated fatty acid;
Rheumatoid arthritis

Somatic complaints, 23, 121, 124
Somatoform disorders, 107
Somnolence, 52
Source of medical care, 9
South Africa, 73
South Australia, 68; see also Australia
Southeastern states, 146; see also

Cardiovascular disease; Risk factors;
States; United States

Southern European Psycho-Oncology
Study, 224

Spain, 29, 173, 210, 213
Specimens, 207
Speed, 97
Spine, 90, 93, 101–103, 106, 115–116, 121,

124, 126, 133–134; see also Charite
artificial disc; Disability; Fracture;
Functioning, educational, family,
occupational, social; Impairment,
functional; Low Back pain; Lumbar;
Manipulation; Osteoarthritis; Spinal
fusion, lumbar; Spinal stenosis; Tumor;
Work; Workers

Spinal cord stimulation, 124, 127; see also
Low back pain

Spinal fusion, lumbar, 134; see also Low
back pain; Surgery

Spinal joint mobilization, 127; see also Low
back pain; Treatment/management

Spinal stenosis, 115; see also Low back
pain; Obesity; Overweight

Spondylolisthesis, 115–116; see also Low
back pain; Obesity; Overweight

Spiritual, 95, 111, 225; see also Cancer;
Coping strategies; Prayer, religious;
Religious organizations/services:

Spontaneous, 115; see also Recover
Sports, 98, 116, 120, 163–164; see also

Cartilage; Degeneration; Exercise,
aerobic; Exercise, therapeutic; Exercise,
training; Mechanical loading;
Osteoarthritis; Physical activity, leisure
time; Physical activity, moderate,
vigorous; Torsional loading

Sports equipment, 98; see also Sports
Spouses, 22–23, 47–48, 51, 123, 159,

223–224, 228–229, 243
Sprain, 92
Spring, 213; see also Seasons; Solar

ultraviolet radiation
Squamous cell carcinoma, 7, 184, 208–211,

215; see also Cutaneous; Lung cancer,
non-small cell, small cell, squamous 
cell; Radiation, ionizing, X-ray; Skin
cancer

Squamous cell carcinoma, cutaneous,
219–220; see also Cutaneous; Squamous
cell carcinoma; Viral infection

Stages, 239, 243
Stage III, 236, 238–239; see also

Biochemotherapy; Cancer treatment;
Chemotherapy; Colon and rectal cancer
(colorectal cancer); Cure; Melanoma;
Neoadjuvant treatment; Phase II clinical
trials; Rate; Skin cancer; Surgery;
Surgical resection; Survival

Stage IV, 237; see also Cancer treatment;
Chemotherapy; Colon and rectal cancer
(colorectal cancer); Combination; Phase
III clinical trials; Survival

Standard deviations, 104
Standardize, 57, 96; see also Diabetes

clinical pathways; Hip; Implant; Lower
extremity; Patient care outcomes;
Pathways

Standing, 120, 136, 138; see also Jobs; Low
back pain; Risk; Shoe insoles; Smoking;
Smoking history; Work; Workers

States, 146–147; see also Behavioral Risk
Factor Surveillance system;
Cardiovascular disease; Risk factors;
Stroke belt; United States

Statins, 55
Statistical, 77; see also Univariate analysis;

Multivariate analysis
Stature, 100
Steinbrocker functional class I, II, 87; see

also Health status; Morbidity; Outcomes;
Remission; Rheumatoid arthritis

Steering committee, 63; see also Disease
management

Stent-assisted percutaneous coronary
intervention (PCI), 169–171; see also
Angina pectoris; Coronary artery bypass
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surgery (CABG); Multi-vessel coronary
disease

Stent or Surgery trial, 169
Steroidal estrogen receptor (ER) antagonist,

233; see also Agonist activity; Estrogen
receptor (ER); Fulvestrant (Faslodex);
Progesterone receptor (PR)

Steroids, 23, 100, 125–126; see also Low
back pain; Medications; Treatment/
management; Trigger point injections

Sterol secretions in the colon, 204; see also
Coffee; Colon and rectal cancer
(colorectal cancer)

Stiffness, joint, 80; see also Disability;
Morbidity; Rheumatoid arthritis

Stigma, 60, 112; see also
Adolescence/adolescents; Diabetes
mellitus; Insulin; Sociological

Stimulants, 51; see also Medications
Stockholm, Sweden, 205
Stooping, 122; see also Jobs; Low back

pain; Work; Workers
Straddle-carrier drivers, 117
Strength training, 12, 89, 128; see also

Muscular strength; Rheumatoid 
arthritis

Strenuous/heavy, 167; see also Job
demands; Job duties; Stress/stress
responses; Work, return to; Work
performance

Stress/stress responses, v–vi, 6, 20–21,
47–49, 59, 67–68, 72, 83–84, 90, 94–95,
104, 107, 109, 111, 114–115, 118, 120–121,
123–124, 129–130, 136, 139, 143, 147–150,
163, 165, 220–229, 239; see also Anxiety;
Arthritis; Behavior/behavioral; Breast
cancer; Cancer; Cancer treatment;
Cardiac event; Cardiovascular disease;
Chemotherapy; Coping; Coronary event;
Coronary heart disease; Depression;
Diabetes mellitus; Disability;
Discrimination, employment;
Fibromyalgia; Health behaviors; Immune
responses; Insurance, drug/health/
medical, employer-provided;
Interventions; Job; Job decision latitude;
Job demand; Job strain; Low back pain;
Myocardial infarction; Occupational;
Osteoarthritis; Osteoporosis; Perceived;
Psychological; Psychosocial; Sleep

disorders/disturbance; Social Support;
Work; Work absences/work loss; Work,
return to; Workers

Stress management, 59, 89; see also
Coping; Diabetes education; Patient
education; Perceived; Psychosocial;
Social Support

Stress test, 144
Stressors, situational, 84, 104, 124, 147, 228;

see also Behavior/behavioral; Distress;
Mood; Older; Perceived; Psychological;
Psychosocial; Rheumatoid arthritis;
Social support; Stress/stress responses;
Vulnerability

Stretching, 128, 133; see also Exercise,
training; Low back pain

Stroke, v, 1–2, 9, 14, 18, 143, 145, 151,
155–157, 164–165, 172, 222; see also
Behavior/behavioral; Cancer;
Cardiovascular disease; Co-morbidity;
Diet, dietary habits; Disability; Fat;
Functioning, educational, family,
occupational, social; Functioning,
physical; Impairment, functional;
Mobility; Nutrition; Quality of life; Social
support; Stress; Stroke, ischemic; Stroke
belt; Treatment/management

Stroke, ischemic, 156–158, 172; see also
Ischemic heart disease; Stroke

Stroke belt, 146–147; see also Alabama;
Arkansas; Louisiana; Mississippi;
Tennessee; Cardiovascular disease;
Nutrition; Risk factors; Southeastern
states; States; United States

Stroke clinical pathway, 172; see also
Cardiovascular disease; Clinical 
practice guidelines; Outcomes;
Pathways, clinical; Pathways, critical;
Quality of care; Treatment/
management

Stroke burden, 2; see also Disease burden;
Stroke

Strontium, 106; see also Drugs;
Medications; Treatment/management

Structural, 76; see also Joint
damage/destruction

Sub-acute, 133
Sub-clinical, 39
Substance abuse, 17, 20, 23, 72; see also

Alcohol
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Substance P; see also Spine
Suffering, 1, 17, 19
Suicide, attempts, 19–20, 24, 48
Suicide, risk of, 224; see also Anxiety;

Depression; Mental disorders;
Psychosocial

Suicide, risk factors, 19–20, 224; see also
Anxiety; Depression; Mental disorders;
Psychosocial

Suicides, completed, 19
Suicidal thoughts, 19–20
Sulfasalazine, 86–87; see also Disease-

modifying anti-rheumatic drugs
(DMARDs); Drugs; Medications;
Rheumatoid arthritis

Sulfation of phenolic and estrogenic
compounds, 186; see also Breast cancer,
female; Risk; SULT1A1 (human
sulfotransferase)

Sulfur dioxide, 160; see also Air 
pollution

SULT1A1, human sulfotransferase, 186; see
also Breast cancer, female

Summer, 159–160, 213; see also Air
pollution; Months; Seasons; Solar
ultraviolet radiation

Sun bathing, 210; see also Exposure; Skin
cancer; Sunlight exposure

Sunbeds, 218; see also Exposure;
Melanoma; Risk; Sunburn

Sunburn, 211–213, 217–218, 244; see also
Australia; Building industry; Children;
Construction industry; Exposure;
Government; Interventions; Minimum
Erythemal Dose; Policies; Prevention,
primary; Schools; Shade; Skin cancer;
Solar ultraviolet radiation; Sun
protection; Ultraviolet radiation-sensitive
polysulphone film badges; Ultraviolet
radiation, wavelength; Work, outdoor;
Workers

Sunburn, history of, 211–212, 218; see also
Sunburn; Ultraviolet radiation,
wavelength

Sun-damaged skin, 211, 217–218; see also
Risk; Skin cancer

Sunlight exposure, 210–214, 217–218; see
also Exposure; Immunosuppression;
Kidney (renal) transplant recipients; Skin
cancer; Sun bathing

Sun protection, 211–213, 217–218, 244–245;
see also Australia; Behavior/behavioral;
Building industry; Cancer; Children;
Construction industry; Government;
Patient education; Policies; School;
Shade; Skin cancer; Solar ultraviolet
radiation; Solid-organ transplant
recipients; Sunscreens

Sunscreens, 211–213, 217–218, 244; see also
Australia; Building industry; Chemical;
Children; Construction industry;
Erythema; Exposure; Government;
Interventions; Minimum Erythemal
Dose; Policies; Prevention, primary;
Schools; Shade; Skin cancer; Solar
spectrum; Solar ultraviolet radiation;
Sunburn; Sun protection; Sun-sensitive
persons Ultraviolet B radiation;
Ultraviolet radiation-sensitive
polysulphone film badges; Ultraviolet
radiation, wavelength; Work, outdoor;
Workers

Sun-sensitive skin, 213, 218; see also
Melanoma; Risk; Sunbeds; Sensitivity,
skin

Superoxide, 36, 155; see also Anions,
superoxide; Endothelial dysfunction/
impairment, measurement

Supervised, 166, 169; see also Exercise,
aerobic; Resistance training; Supervisors

Supervisors, 118, 132, 168, 222; see also
Attitudes/beliefs; Behavior/behavioral;
Breast cancer; Cardiac rehabilitation;
Disclosure; Employment; Job; Low back
pain; Occupational; Social support;
Work; Work, return to; Workers;
Workplace/worksite management

Surgery, 24, 92, 107, 121, 124, 133–134, 138,
164, 230, 236; see also Breast cancer;
Breast conserving surgery; Colon and
rectal cancer (colorectal cancer);
Fibromyalgia; Herniated disc/herniation;
Hip replacement, total; Low back pain;
Lumbar; Lung cancer; Mastectomy;
Operable; Psychological; Psychosocial;
Recovery Treatment/management

Surgical excision, 237; see also Cancer
treatment; Chemotherapy; Colon and
rectal cancer (colorectal cancer);
Treatment relapse; Tumor
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Surgical resection 236; see also Colon and
rectal cancer (colorectal cancer)

Surveys, cross-sectional, 29, 46, 50, 56,
67–70, 110–111, 118–120, 122–123, 143,
146, 158, 162, 168, 173, 179, 181, 183–184,
199, 222, 244; see also Breast cancer;
Diabetes specialist; Populations;
Questionnaires

Surveys, mailed, 244; see also Surveys,
cross-sectional

Survival, 220, 230–232, 234, 236; see also
Breast cancer; Cancer; Cancer detection;
Cancer rehabilitation; Cancer treatment;
Chemotherapy; Rates; Cyclooxygenase-2
(COX-2); Disability; Lung
adenocarcinoma, resected early-stage,
232; Lung cancer; Phase III clinical trials;
Overexpression; Quality of life;
Rehabilitation; Survivors; Time;
Treatment/management

Survivors, 2, 143, 164, 221–229; see also
Cancer; Cancer treatment; Co-morbidity;
Disability; Health status; Side effects;
Stroke; Treatment complications; Work;
Work, return to; Workers

Susceptibility, 20, 28, 90, 178–179, 185–186,
195, 199–200

Sweating, 52, 223, 241; see also
Medications; Side effects

Sweden, 46, 105, 149, 153, 186, 198, 202,
205, 214–215, 225

Swedish back school, 130–131
Swedish Mammography Cohort Study,

202–203; see also Colon and rectal cancer
(colorectal cancer); Poultry

Swollen, 78; see also Joint damage/
destruction; Joints; Rheumatoid 
arthritis

Sympatho-adrenergic stimulation, 148; see
also Adrenergic activation; Central
nervous system, sympathetic

Symptoms, 6, 96, 107, 109, 111,
113–114–116, 122, 136–137, 172–173,
227–228, 240, 243

Syndrome X, 139; see also Cardiovascular
disease

Synergistic, 26, 30, 204
Synovial disorder, Synovitis, 91–92; see

also Knee; Osteoarthritis
Synthesis/synthesize, 38

Synthetic agents, 231, 239; see also Cancer
treatment; Chemoprevention;
Chemotherapy; Lung cancer; Rexinoids;
Skin cancer

System, 84; see also Social support
System-wide, 10
Systemic lupus erythematosus, 112
Systolic blood pressure, 32, 141–142, 152;

see also Calcium; Blood pressure;
Hypertension

Tachycardia, 241; see also Side effects
Taiwan, 216
Tamoxifen 232–233, 235; see also Breast

cancer; Cancer treatment; Endocrine
therapy; Postmenopausal;
Premenopausal; Selective estrogen-
receptor modulator (SERM)

Tanning, sun, 244; see also Attitudes/
beliefs; Behavior/behavioral;
Information; Patient education; Sun
protection

Tanning ability, sun, 219; Cutaneous;
Dermatologist; Exposure; Follow-up;
Kidney (renal) transplant recipient;
Immunosuppression; Risk; Skin cancer;
Squamous cell carcinoma

Targets, 229, 231; see also Cellular targets;
Cancer Treatment; Chemotherapy; Lung
cancer

Taste disorder, 52; see also Drug adverse
effects, complications; Topiramate
(Topamax); Weight loss

Tea, 204–205; see also Coffee; Colon and
rectal cancer (colorectal cancer)

Tea, green, 239; see also 
Chemoprevention; Mouse skin 
cancer; Polyphenolic fraction; Tea;
Incidence

Teacher, 22, 211
Teaching hospital, 24
Teams, 132
Technology, 60, 64–65, 170; see also

Implants; Information; Innovation;
Internet

Tehran, Iran, 141, 154
Telemedicine, 65; see also Information

technology; Internet; Technology;
Telemedicine

Telephone, 137; see also Follow-up
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Television watching, 32, 153, 164; see also
Leisure time

Temperament, 47; see also Anger; Behavior;
Psychosocial

Tender, 78, 106–108; see also Fibromyalgia;
Joint damage/destruction; Joints;
Rheumatoid arthritis

Tenderpoint injections, 113
Tendon, 92, 115; see also Spine
Tennessee, 146; see also Cardiovascular

disease; Risk factors; Southeastern states,
States; Stroke belt; United States

Tension, 241; see also Side effects
Teriparatide, 105–106; see also Drugs;

Hormone; Medications; Treatment/
management

Testicular cancer, 243; see also Cancer;
Patient education

Testosterone, 74, 188, 190; see also Body
size; Breast cancer, female; Men/males;
Rheumatoid arthritis; Sex hormones,
endogenous

Therapeutic spine injections, 125; see also
Low back pain; Treatment/management

Thermocoagulation, 126; see also Nerve
destruction, method of; Radiofrequency
lesioning

Thiazolidinediones (TZDs), insulin
sensitizing, 35, 56

Thighs, 116, 124; see also Back;
Conditioning; Exercise; Low back pain;
Muscle; Radiating pain, shooting; Spine

Thirst, 47; see also Diabetic symptoms
Thoracic, 102, 105; see also Spine
Thought-stopping techniques, 223; see also

Anxiety
Threats, 24
Thrombocytopenia, 87; see also ACTH

(gel); Penicillamine; Side effects; Toxicity
Thromboembolism, venous, 142
Thrombrolysis, 171
Thrombolytic, 37, 152
Thrombosis, 37–38, 142, 157; see also Anti-

thrombotic; Deep vein thrombosis
Thrombotic factors, 37
Thyroid cancer, 215; see also Breast cancer,

female; Cancer; China; Dose; Dosimetry;
Exposure; Leukemia; Occupational;
Radiation, ionizing, X-ray; Radiological
technologists/X-ray workers; Skin
cancer; Work; Workers

Thyrotoxicosis, 100
Tiludronate, 106
Time, 138, 142, 144–145, 148, 156, 162, 166,

169–170, 177, 180, 187, 189, 195–196, 201,
212, 214, 217, 222, 226, 230–231, 234, 236,
239–240; see also Cancer treatment;
Future; Life time; Long-term; Outcomes;
Phase III clinical trials; Survival; Time to
disease progression

Time to disease progression, 234
Tingling, 23, 47; see also Diabetic

symptoms
Tired, 109, 111; see also Energy, lack of;

Fatigue; Lethargy
Tissue, 82, 115, 120, 189
Tissue necrosis factor-alpha, 36
TNF-alpha, 37, 152; see also

Inflammation/inflammatory, disease
Tobacco, 178; see also Advertising; Cancer;

Cause of death; Lung cancer; Mortality;
Cigarettes; Smoking

Toe pain, 43; see also Foot/lower extremity
impairment; Foot/lower extremity pain;
Footwear; Gender; Lower extremity
disease

Toe stiffness, 43; see also Foot/lower
extremity impairment; Foot/lower
extremity pain; Footwear; Gender;
Lower extremity disease

Tolerated, well, 241; see also Medications
Topical agents, 239; see also

Chemoprevention; Skin cancer
Topiramate (Topamax), 52; see also Binge

eating disorder; Drug adverse effects,
complications; Obesity; Medications,
Psychotropic; Weight gain; Weight 
loss

Toremifene, 233; see also Breast cancer;
Cancer treatment; Endocrine therapy;
Selective estrogen-receptor modulator
(SERM); Tamoxifen

Torsion injury, 116; see also Discs; Low
back pain; Lumbar; Spine

Torsional loading, 98; see also Cartilage;
Exercise, training; Mechanical loading

Total joint replacement surgery, 91; see also
Osteoarthritis; Treatment

Total quality management (TQM), 57; see
also Quality of patient care

Touch and pinprick, sensitivity to, 236; see
also Arm, post-operative swelling; Breast
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cancer; Complications; Diagnosis; Lymph
node biopsy; Lymph nodes

Town, 163
Toxic elements, compounds, 183–184, 217;

see also Arsenic; Contamination; Water,
ground, drinking

Toxicity, 86–87, 229, 231, 233–235, 238; see
also Azathioprine; Cancer treatment;
Corticosteroids; Cyclosporine; Disease-
modifying anti-rheumatic drugs;
(DMARDs); Drugs; Medications;
Penicillamine; Rheumatoid arthritis; Side
effects

tPA antigen, 38
Traditional/non-traditional, 25, 158, 

166
Training, 89, 114, 117, 119; see also

Cognitive, cognitive-behavioral; Diabetes
education; Diabetes mellitus; Education;
Employment; Exercise, training; Jobs;
Patient education; Resistance training;
Rheumatoid arthritis; Strength training;
Work

Trans fatty acids, 33, 200, 202
Transcriptional targets of PPARs, 57
Transcutaneous electrical nerve

stimulations (TENS), 135; see also Low
back pain; Modalities; Treatment/
management

Transient, 106, 241; see also Side effects
Transit vehicle operators, 118
Transition, 167
Trastuzumab (Herceptin), 234; see also

Breast cancer; Cancer treatment;
Chemotherapy

Transvaal, South Africa, 73
Trauma, 107, 113, 221, 229; see also Breast

cancer; Cancer; Communication;
Fibromyalgia; Injury; Injury prevention;
Nurses; Perceived; Physicians; Social
interactions; Stress/stress responses;
Survivors

Travel, 163; see also Leisure time
Treatment/management, v–vi, 2, 9–13, 18,

22–25, 40–42, 44–45, 47, 51–58, 71–73,
77–78, 82, 85–89, 92, 94–100, 105–106,
112–114, 116, 120–121, 123–138, 141–142,
148, 151, 165–175, 207–208, 215, 219, 225,
230; see also Attitudes/beliefs; Drug
adverse effects, complications; Drugs;
Medications; Disease-modifying anti-

rheumatic drugs (DMARDs); Patient
satisfaction; Radiation, ionizing/X-ray

Treatment complications, 96, 219; see also
Pathways, clinical; Quality of care;
Treatment/management

Treatment relapse, 237; see also Cancer
treatment; Chemotherapy; Colon and
rectal cancer (colorectal cancer); Surgical
excision; Tumor

Treatment responses, 238; see also Cancer
Treatment; Chemotherapy

Treatment resistance, 233; see also Cancer
treatment; Chemotherapy; Efficacy;
Outcomes

Treatment sensitivity, 233, 238; see also see
also Cancer treatment; Chemotherapy;
Efficacy; Outcomes

Tremors, 52
Trends, vi, 3; see also Costs; Epidemiology
Trigger point injections, 125; see also Low

back pain; Treatment/management
Trigger points, 116, 125–126; see also Low

back pain; Muscle; Trigger point
injections

Triglycerides, serum, 4, 28–29, 34–36, 38,
53–55, 140–142, 152, 154, 157; see also
Cardiovascular disease; Fat; Morbidity;
Mortality

Troglitazone, 63
Trunk, 117, 128
Tubewells, 183; see also Water, ground,

drinking
Tumor necrosis factor-alpha (TNF-alpha),

34
Tumor, 116, 189–190, 192, 196–197, 199–200,

202–203, 207, 218–219, 227, 229, 231–232,
236–237; see also Anti-cancer agents;
Anti-tumor activity; Basal cell carcinoma;
Body sites; Breast cancer, female; Cancer;
Carcinogens; Estrogen receptor (ER) +
tumors; Colon and rectal cancer
(colorectal cancer); Cyclooxygenase-2
(COX-2); Hormonal factors; Leptin; Low
back pain; Lung cancer; Mouth; Prostate
cancer; Risk; Skin cancer; Smoking;
Tumor cell proliferation; Ultraviolet
radiation

Tumor cell proliferation, 197, 231–232; see
also Breast cancer; Cyclooxygenase-2
(COX-2) inhibition; Lung cancer; 
Tumor
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Tumor radiosensitivity, 232; see also Cancer
treatment; Cyclooxygenase-2 (COX-2)
inhibition; Lung cancer

Tumor size, 232–233
Tumor suppressor genes, 178; see also

Genetic factors; Lung cancer; Mutations
in tumor suppressor genes;
Susceptibility; Tobacco; Women

Tuna, 156; see also Fish consumption
Twins, 89–90, 140; see also Family

clustering; Family history; Gene-
environment interactions; Genetic 
factors

Type 1 Diabetes mellitus, 44, 50, 64
Type 2 Diabetes mellitus, 3–4, 44–46, 50–54,

59, 62; see also Diabetes mellitus; Non-
insulin dependent diabetes mellitus

Typhoid, 183; see also, Bacteria;
Contamination; Diarrhea; Water, surface,
drinking; Waterborne pathogens

Ultrasonographic, 36
Ultrasound, 135; see also Low back pain;

Modalities; Treatment/management
Ultraviolet radiation, 209–215, 217–219; see

also Exposure; Skin cancer; Smoking;
Solar ultraviolet radiation; Sun bathing;
Sunlight exposure; Ultraviolet B
radiation

Ultraviolet A radiation, 217–218; see also
Exposure; Melanoma; Non-melanoma;
Risk; Skin cancer; Solar spectrum;
Sunscreens; Ultraviolet radiation;
Ultraviolet B radiation

Ultraviolet B radiation, 210, 216–218; see
also Exposure; Melanoma; Non-
melanoma; Risk; Skin cancer;
Sunscreens; Ultraviolet radiation;
Whites/Caucasians

Ultraviolet radiation, artificial sources 210,
212, 214; see also Hospitals; Industries;
Laboratory; Medical centers;
Occupations; Welding

Ultraviolet radiation, Minimum Erythemal
Dose, 212

Ultraviolet radiation-sensitive
polysulphone film badges, 213; see also
Australia; Building industry;
Construction industry; Exposure;
Government; Policies; Skin cancer; Solar

ultraviolet radiation; Sun protection;
Work, outdoor; Workers

Ultraviolet radiation, wavelength, UVA,
UVB, UVC, 210–211

Understanding, 173; see also Patient
knowledge

Underweight, 69
Unemployment, 1, 23, 68, 71, 81, 118, 122,

174, 222; see also Access to health care;
Anxiety; Depression; Disability;
Functioning, educational, family,
occupational, social; Hematopoetic stem
cell transplantation; Impairment,
functional; Pain, chronic; Psychological;
Psychosocial; Self-care; Sexual
functioning; Sleep disorders/
disturbance; Stress

Unions, 132; see also Interventions; Work;
Workers

United Kingdom, 53, 119, 129, 153, 163, 218
United States, 1–7, 9–10, 12–13, 15, 53, 75,

134, 136, 145–146, 165, 178–179, 183, 199,
208–209, 232, 244; see also Americans

United States Agency for Health Care
Policy and Research, 135

Univariate analysis, 77; see also
Multivariate; Statistical

Unmyelinated nerves, 115; see also Nerves;
Spine

Unsaturated fat, 33
Upper body, 117, 221
Upper extremity/limb, 92, 221; see also

Axillary lymph-nodal dissection; Edema
Uracil and Tegafur (UFT), 234; see also

Breast cancer; Cancer treatment;
Chemotherapy; Colon and rectal cancer
(colorectal cancer); Surgical excision;
Treatment Relapse; Tumor

Urban, 29, 61–62, 73, 137, 181; see also
Communities; Geography; Income, low-,
middle-; Populations; Rural;
Socioeconomic status

Urinary outputs, 33
Useless, feelings of, 23
Utah, 203
Utility industry, 196; see also Breast cancer;

Danish; Electric and magnetic fields,
extremely low frequency; Environmental
factors; Exposure; Leukemia, childhood;
Magnetic fields, low-frequency;
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Neighborhoods; Occupational; Reside/
residence/home; Work; Workers

Usual care, 241; see also Control group

Vagina, 208; see also Body sites; Melanoma;
Mucous membranes; Skin cancer; Vulva

Valencia, Spain, 210
Variability, 139, 178, 228
Vascular abnormalities, 25, 154
Vascular biology, 36
Vascular endothelial growth factor (VEGF)

inhibitors, 238; see also Cancer
treatment; Chemotherapy; Colon and
rectal cancer (colorectal cancer)

Vascular function, 56
Vascular homeostasis, 36
Vasoactive agents, factors, substances, 36
Vasoconstriction, 148, 155; see also

Coronary vasoconstriction; Endothelial
dysfunction/impairment, measurement;
Hypertension

Vasodilation, 36, 142
Vasodilatory functions, 36
Vegetable oils, 156
Vegetables, 30, 82, 155, 185, 191–192,

200–201; see also Antioxidants; Breast
cancer; Cardiovascular disease;
Carotenoids; Diet/dietary habits;
Hypertension; Inflammatory
polyarthritis; Lung cancer, non-small
cell, small cell, squamous cell; Meal
planning; Micronutrients; Nutrition;
Nutritional supplements; Patient
compliance; Patient non-compliance with
medical regimen; Rheumatoid arthritis

Vegetables, dark green, 201; see also Colon
and rectal cancer (colorectal cancer);
Vegetables

Venlafaxine/Effexor, 21
Venous system, 115
Venting, 84, 225, 227; see also Anger;

Catastrophizing; Cognitive distortions;
Coping strategies, emotional approach;
Disability; Health status; Helpless;
Impairment, functional; Irritation;
Maladaptive/maladjustment; Morbidity;
Outcomes; Pessimism; Psychological;
Psychosocial; Social support

Ventricular hypertrophy, 151; see also
Hypertension

Vertebrae, 6
Vertebral, 78, 100–106, 114, 130, 136; see

also Deformity; Fibromyalgia; Fractures;
Osteoporosis; Postmenopausal;
Rheumatoid arthritis; Women

Vertebral column, 130
Vertebral height ratio, 103–104
Veterans/military, 28, 41
Vibrations, 75; see also Occupational;

Rheumatoid arthritis; Workplace/
worksites

Videotapes, 114, 241–242; see also Body
image; Cancer; Fibromyalgia; Patient
education; Prostate cancer; Self-image

Viral infection, 220; see also Infection; Skin
cancer; Squamous cell carcinoma,
cutaneous

Visceral damage, 71
Viscosity, 38
Vision loss/problems, 47, 70; see also Age;

Aging; Diabetes mellitus; Visual
problems

Visual problems, 22, 47
Vitality, 166; see also Cardiovascular

disease; Functioning, educational, family,
occupational, social; Functioning,
physical; Outcomes

Vitamin A, 191–192; see also Alpha-
carotene; Antioxidants; Beta-carotene;
Breast cancer; Diet/dietary habits;
Lutein/zeaxanthin; Meal planning;
Micronutrients; Nutrition; Nutritional
supplements

Vitamin B9, 33–34
Vitamin B12, 33, 156–157, 192–193, 231; 

see also Alcohol; Breast cancer;
Cardiovascular disease; Chemotherapy;
Diet, dietary habits; DNA methylation;
Folates; Homocysteine; Lung cancer;
Nucleotide synthesis; Nutrition; Risk

Vitamin C, 91 156, 192; see also Alpha-
carotene; Beta-carotene; Breast cancer;
Carotenoids; Diet/dietary habits;
Inflammatory polyarthritis;
Lutein/zeaxanthin; Meal planning;
Micronutrients; Nutrition; Nutritional
supplements; Patient compliance; Patient
non-compliance with medical regimen;
Rheumatoid arthritis

Vitamin D, 34, 106
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Vitamin E, 34, 91, 156, 244; see also
Complementary and alternative
medicine; Diet, dietary habits; Nutrition;
Prostate cancer

Vitamins, 113, 191–193, 239; see also
Chemoprevention; Complementary and
alternative medicine; Diet, dietary habits;
Food; Nutrition; Nutritional
supplements; Skin cancer; Vitamin A;
Vitamin B9; Vitamin B12; Vitamin C;
Vitamin D; Vitamin E

Vitiligo, 209; see also Risk factors; Skin
cancer

Vocational assessment, 88; see also
Disability; Rheumatoid arthritis; Work;
Work ability/capacity; Workers

Vocational rehabilitation, 88; see also
Disability; Rheumatoid arthritis; Work;
Work ability/capacity; Workers

Volunteer activities, 23–24, 109
Volvo company, 132; see also Workers
Vulnerability, 83, 102, 111, 147, 209, 228; see

also Fractures; Genetic factors;
Osteoporosis; Risk; Risk factors;
Women/females

Vulva, 208; see also Body sites; Melanoma;
Mucous membranes; Skin cancer

VWF, 38

Waist, 205; see also Adiposity, central;
Waist circumference; Waist girth; Waist
size; Waist-to-hip ratio

Waist circumference, 4, 53, 156, 188, 190
Waist girth, 153
Waist size, 31
Waist-to-hip ratio, 2, 27, 38–39, 145
Walking, 99, 174; see also Exercise 

training, Osteoarthritis; Patient
compliance; Physical activity, leisure-
time; Self-care

Walking/gait problems, 24
Walking speed test, 103
Warning, 159
Water, drinking, 183–184; see also Arsenic;

Asbestos; Contamination; Water, ground,
drinking; Water, surface, drinking;
Waterborne pathogens

Water, drinking, World Health
Organization guidelines, 184; see also
Water, drinking

Water, ground, drinking, 183–184; see also
Arsenic; Contamination; Toxic elements;
Water, drinking

Water pollution, 217; see also Cancer;
Carcinogens; Divers, underwater, naval;
Contamination; Skin cancer; Toxic

Water supplies, public, 184
Water, surface, drinking, 183; see also

Arsenic; Contamination; Water, drinking;
Water, ground, drinking

Waterborne pathogens, 183; see also
Bacteria; Contamination; Diarrhea;
Water, surface, drinking

Water samples, 183–184
Weakness, 108; see also Fibromyalgia
Weapons, 24
Web, sites, 49, 65, 137; see also Information

technology; Internet, online
Weight, 123, 162–163
Weight control, 32, 52, 54–55, 58, 62, 68,

177; see also Orlistat; Sibutramine;
Weight loss

Weight gain, 19, 23, 52, 59; see also Insulin
Weight goals, 62
Weight impairment, 43, 45; see also

Attitudes/beliefs; Disability;
Functioning, educational, occupational,
social; Impairment, functional;
Obese/obesity; Obesity, complications;
Perceived; Physical activity; Quality of
life

Weight loss, 18, 47, 49, 51–55, 58–59, 124,
164–165, 223

Weight maintenance, 49, 55,
Weight monitoring, self, 172–174
Weight reduction, 39, 49, 51–53, 62, 97, 

128
Weight training, 133; see also Exercise,

training
Welding, 214; see also Body sites;

Cutaneous; Exposure; Industries;
Melanoma; Occupational; Occupations;
Skin cancer; Ultraviolet radiation,
artificial sources; Work; Workers;
Workplace/worksite

Well-being, physical, psychological, social,
17, 84–85, 169; see also Adjustment;
Anxiety; Depression; Psychological;
Psychosocial; Rheumatoid arthritis;
Social; Social support
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Wellbutrin, 23, 49; see also
Antidepressants; Depression

Western states, 146; see also Cardiovascular
disease; Risk factors; States; United
States

Whitehall Study, 30, 149
White collar workers, 80, 181; see also

Disability; Rheumatoid arthritis;
Socioeconomic status; Work; Workers

Whites/Caucasians, 4, 27–28, 43, 45, 47,
71–73, 103, 120, 123, 143, 145–146, 151,
161, 179, 201, 203, 209–210, 223; see also
Attitudes/beliefs; African-American/
Blacks; Behavior/behavioral;
Demographic; Ethnic/ethnicity;
Hispanic; Non-Hispanics; Populations;
Race/racial; Socioeconomic status

Whites, non-Hispanic, 47, 138; see also
Demographic; Ethnic/ethnicity;
Race/racial; Socioeconomic status

Wife, 47, 159, 223–224, 228–229; see also
Breast cancer; Husband; Mastectomy;
Sexual functioning; Spouse

Whole grain food, 33
Widowed, 164; see also Disability; Marital

status; Social support
Wine, 193; see also Alcohol; Breast cancer;

Malmo Diet and Cancer Cohort Study;
Risk

Wish, 227; see also Caregivers; Coping
strategies, emotional approach

Women/females, 2, 4–7, 18, 22, 27, 29–30,
32, 38–40, 42–43, 46, 49, 60–62, 67–70,
72–74, 83–85, 90, 94–95, 100–106, 108–109,
111–112, 114–115, 119–120, 123, 136, 138,
141–143, 145–146, 148–149–151, 153–154,
156, 158–165, 168–169–170, 174, 178, 180,
183–198, 201–203–204, 206, 210, 221, 225,
228–229, 239–240, 243; see also Behavior/
behavioral; Breast cancer; Gender; 
Wife

Woodstock, New York, 184
Work, 1, 12, 22–24, 30, 38, 41–42, 67–68, 72,

75–78, 85–88, 90–91, 93–94, 104, 108,
110–114, 116–121, 128–129, 132, 143, 160,
163–164, 166–167, 181, 195–196, 210,
212–217, 220–222, 245; see also Disability;
Solar ultraviolet radiation; Ultraviolet
radiation, artificial sources; Workers
Workplace/worksite

Work, full-time, 167, 181
Work, outdoor, 213; see also Exposure; Skin

cancer; Solar ultraviolet radiation;
Medical centers

Work, part-time, 167, 181
Work, repetitive, 117
Work, return to, 76, 83, 87–88, 94, 108, 110,

113–114, 120–124, 128–135, 160, 164,
166–169, 221–222; see also Attitudes/
beliefs; Behavior/behavioral; Cancer;
Cancer treatment; Cardiovascular
disease; Counseling/therapy, individual;
Disability; Edema; Encouragement;
Fatigue; Foot/lower extremity
impairment; Low back pain; Morbidity;
Myocardial infarction; Outcomes;
Policies; Rheumatoid arthritis; Side
effects; Treatment/management;
Treatment complications; Upper
extremity/limb; Work; Work ability/
capacity; Work accommodation; 
Workers

Work absences/work loss, 24, 41–42, 68, 75,
79, 83, 88, 110, 122–123, 128–133, 166–169,
221; see also Behavior/behavioral;
Disability; Occupational prestige;
Rheumatoid arthritis; Self-employed

Work ability/capacity, 68, 75–78, 87–88,
92–94, 108, 110, 117, 121, 131–132, 160,
164, 166–168, 220–222; see also
Behavior/behavioral; Chronic
disease/health problems; Disability;
Functioning, educational, family,
occupation, and social; Physical 
capacity

Work accommodation, 76, 78–79, 168; see
also Behavior/behavioral; Disability;
Functioning, physical; Impairment,
functional; Physical capacity; Policies;
Work ability/capacity;
Workplace/worksite

Work conditioning, 124, 131; see also
Conditioning

Work earnings/wages, 41
Work effort-reward, 30
Work experience, 117, 119
Work hardening, 124, 130–131
Work instability, 72, 169; see also Arthritis;

Functioning, educational, family,
occupational, social; Work
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Work, Lipids and Fibrinogen (WOLF)
Study, 153

Work load, 222
Work performance, 94, 104–105, 108, 110,

117, 120–121, 129–132, 167–168, 221–222;
see also Disability; Work ability/
capacity

Work seniority, 117
Work support, 168
Workaholic, 24
Workers, 10, 22, 24, 39, 41–42, 68, 72, 75–81,

87, 92–94, 104, 108, 110, 116–118–120,
128–132, 149–150, 158, 163–164, 166–169,
181, 195–196, 212–217, 220–222, 245; see
also Attitudes/beliefs; Behavior/
behavioral; Farmers/farming;
Rheumatoid arthritis; Social Support

Workers, office, 39, 117, 122
Workers’ compensation, 123
Workforce, 83; see also Disability;

Discrimination; Rheumatoid arthritis;
Companies; Work, return to

Work accommodation; Workers; Working
hours, 24 87; see also Disability

Workplace/worksite, 24, 30, 38–39, 72,
75–79, 87, 90–91, 104, 116–117, 120–121,
128–132, 149–150, 167–168, 181, 195–197,
212–217, 220; see also Attitudes/beliefs;
Breast cancer; Disability; Farmers/
farming; Laboratory; Medical centers;
Passive smoking; Rheumatoid arthritis;

Smoking; Social Support; Solar
ultraviolet radiation; Ultraviolet
radiation, artificial sources

Workplace/worksite management, 132,
168; see also Supervisors; Attitudes/
beliefs

World Health Organization, 3, 184; see also
Water, drinking, World Health
Organization guidelines

Worldwide, 3, 155, 177; see also Cancer;
Death; Fat; Mortality

Worthlessness, feelings of, 19
Wyoming, 12

Xeroderma pigmentosum, 209; see also
Risk factors; Skin cancer

Year, 170, 180, 188–189, 194–195, 201, 208,
230; see also Time

Younger/young, 113, 117, 120, 139,
149–150, 153, 156, 158, 160, 162, 168,
178–179, 186, 189, 191, 196, 199, 207, 225,
238, 240, 243; see also Adults/adulthood;
Age

Zoledronate, 105; see also Bisphosphonate,
Drugs; Medications; Treatment/
management

Zoloft, 23, 47; see also Antidepressant
Zygapophyseal joint, 116, 126; see also

Joint; Low back pain
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