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PREFACE

“The first wealth is health,” wrote the poet/philosopher
Ralph Waldo Emerson in the 19th century. Although
people have probably always valued good health, they are
becoming increasingly health conscious. This heightened
consciousness generally reflects two beliefs: that we can
do things to protect our health and that being sick is
unpleasant. As Emerson put it, “Sickness is poor-spirited,
and cannot serve anyone.” Serious health problems can
be quite distressing to a patient and his or her family and
friends. These beliefs underlie psychologists’ interests in
helping people behave in ways that promote wellness,
adjust to health problems that develop, and participate
effectively in treatment and rehabilitation programs.

The goal for each edition of this text has been to
create ateaching instrument that draws from the research
and theory of many disciplines to describe how psychol-
ogy and health are interconnected. The resulting book
is a comprehensive text that is appropriate for several
courses, especially those entitled either Health Psychol-
ogy or Behavioral Medicine. Two objectives were central
regarding the likely audience in these courses. First,
although we aimed to make the content appropriate
for upper-division students, we wrote in a straightfor-
ward style to make the material accessible to most
sophomores. The content assumes that the student has
already completed an introductory psychology course.
Second, we tried to make the material relevant and inter-
esting to students from diverse disciplines—particularly
psychology, of course, but also fields such as sociology,
medicine, allied health, and health and physical educa-
tion. Training in health psychology has developed rapidly
and can play an important role in helping students from
many disciplines understand the interplay of biological,
psychological, and social factors in people’s health.

The field of health psychology is enormously
exciting, partly because of its relevance to the lives
of those who study it and individuals the students
know or will work with in the future. The field is also
exciting because it is so new, and researchers from
many different disciplines are finding fascinating and
important relationships between psychology and health
every day. Keeping up to date in each area of such a
complex field presents quite a challenge, which begins
with culling from thousands of new abstracts, articles,
and books to prepare for the current revision. Most of
the more than 2,700 references this edition cites were
published within the last 10 years, and hundreds are

new, published since the last edition of this book went
to press.

NEW TO THIS EDITION

The most important new feature for this edition is the
addition of a coauthor, Timothy W. Smith, a noted
researcher and leader in the field of clinical health
psychology. He brings a wealth of knowledge and a
new perspective to the book.

The new edition retains the overall organization and
the pedagogy that students and instructors have praised
in the last edition. It also retains the modular structure
of Chapter 2, The Body's Physical Systems, which allows
instructors to choose to cover all of the systems at once
(assign the whole chapter) or distribute them to other
chapters. For students using the distributed approach,
appropriate subsequent chapters have salient notices
that tell students when to read a specific module that is
relevant to the current material. For example, a notice
to read Module 4 (The Respiratory System) appears
early in Chapter 7 at the start of the discussion of
smoking tobacco, and a notice with the Key Terms list
for that chapter reminds the students to study Module 4.
In addition, we have retained the interactive animations
of physiological systems in the Student Companion
Website and notices in the book that prompt students to
use them. Each animation takes 5 to 10 minutes to do and
is accessed at http://www.wiley.com/college/sarafino.

Two features of the book were enhanced across
chapters in the new edition. The most obvious enhance-
ments are to:

o Cross-cultural data. To give students a broader pic-
ture of health psychology, we have found the latest
available data on health and lifestyles and presented
them concisely, typically in tables, for 14 countries:
Australia, Brazil, Canada, China, Germany, India,
Italy, the Netherlands, Singapore, South Africa,
Sweden, Turkey, the United Kingdom, and the United
States. For example, Table 6.7 gives data on infant mor-
tality and low birth weight in these countries. Two
factors guided the choice of nations. First, we wanted
to include countries with large and small popula-
tions that represent a variety of geographical areas
and diverse cultures. Second, a very large number of
students use this book outside the United States, and
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we wanted to include data for their nations, when avail-
able, to make the book more relevant for them.

o llustrations. We updated data in many figures and
developed new ones to clarify physiological processes
and to present interesting and important data. Figures
1-2, 6-4,7-1, 8-1,9-2, 14-2, and 15-1 are examples.

Every chapter has been updated, and we substan-
tially revised or expanded the coverage of the following
topics:
¢ How stress affects health
» Religiosity, positive emotions, and health

» Stages of change and motivational
interviewing in health promotion

e Processes in and prevention and treatment
of tobacco and alcohol use

e Weight control and exercise

e Health care systems in the United
States and around the world

e Pain conditions and treatment

e Diabetes and arthritis conditions and
psychosocial interventions

e Cardiovascular, cancer, and AIDS
conditions and treatments

e Technological approaches for health promotion

THEMES

A commonly stated goal in psychology is to understand
the “whole person.” To approach this goal, this book
adopts the biopsychosocial model as the basic explanatory
theme. We have tried to convey a sense that the com-
ponents of this model interrelate in a dynamic and
continuous fashion, consistent with the concept of sys-
tems. The psychological research cited reflects an eclectic
orientation and supports a variety of behavioral, phys-
iological, cognitive, and social-personality viewpoints.
In addition, gender and sociocultural differences in health and
related behaviors are addressed at many points in the
book. In these ways, this book presents a balanced view
of health psychology that is squarely in the mainstream
of current thinking in the field.

One additional theme makes this book unique. We
have integrated a focus on life-span development in health
and illness throughout the book, and each chapter
contains information dealing with development. For
example, the book discusses how health and health-
related behavior change with age and describes health
care issues and examples that pertain to pediatric and
elderly patients. Sometimes this information is organized

as a separate unit, as with the sections “Development
and Health-Related Behavior,” “When the Hospitalized
Patient Is a Child,” “Assessing Pain in Children,” and
“Alzheimer’'s Disease.”

ORGANIZATION

This text examines the major topics and problem areas in
health psychology by using an overall organization that
progresses in main focus across chapters from primary,
to secondary, to tertiary prevention and care. As the table
of contents shows, the book is divided into 15 chapters
in the following seven parts:

e Part 1. Chapter | presents the history and focus of
health psychology and introduces the major concepts
and research methods used in the field. Chapter 2
describes the physical systems of the body in an
engaging manner a reviewer called “a pleasant sur-
prise.” This chapter is now divided into six modules
that instructors can assign in two ways—all together
or distributed to later chapters—depending on how
they like to organize the course. Instructors who cover
the modules all together want to present the body sys-
tems as an integrated and basic topic that underlies all
later topics. They also want students to have a single
place to refer to if needed, such as when reading about
the neural transmission of pain signals in Chapter 11.
Instructors who distribute the modules want to intro-
duce important physiological principles as they become
relevant. Either approach works easily now.

e PartII. Chapters 3, 4, and 5 discuss stress, its relation
to illness, and methods for coping with and reducing
it. Some modules on body systems in Chapter 2
connect directly to discussions in Chapters 3 and 4,
such as the sections entitled “Biological Aspects of
Stress,” “Physiological Arousal,” “Stress, Physiology,
and Illness,” and “Psychoneuroimmunology.” This
connection is one reason why stress is covered early
in the book. A reviewer recognized a second reason and
wrote: “The issue of stress permeates all of the other
topics, and it would be useful to have the students read
about this first.” Chapter 5 includes information on
psychosocial methods in helping people cope better.

e Part III. The third part of the book examines issues
involved in enhancing health and preventing illness.
Chapters 6, 7, and 8 discuss how health-related behav-
iors develop and are maintained, can affect health, and
can be changed via psychosocial and public health
efforts. Chapter 7 gives special attention to the topics
of tobacco, alcohol, and drug use, and Chapter 8 dis-
cusses nutrition, weight control, exercise, and safety.
The role of stress in health behaviors and decision



making is considered in these chapters. The book up
to this point focuses mainly on primary prevention.

e Part IV. In Chapter 9, the main focus shifts to sec-
ondary prevention by describing the kinds of health
services that are available and considering why peo-
ple use, do not use, and delay using these services.
This chapter also examines patients’ relationships to
practitioners and problems in adhering to medical
regimens. Chapter 10 discusses the hospital setting
and personnel, how people react to being hospital-
ized and cope with stressful medical procedures, and
the role psychologists play in helping patients cope
with their illnesses and medical treatments.

e Part V. Chapters 11 and 12 explore the physical
and psychological nature of pain, ways to assess
patients’ discomfort, the psychosocial impact pain,
and methods for managing and controlling pain.

e Part VI. The two chapters in this part of the book
emphasize tertiary prevention. They examine differ-
ent chronic health problems, their impact on patients
and their families, and medical and psychosocial treat-
ment approaches. The chapters separate illnesses
on the basis of mortality rates. Chapter 13 focuses
on health conditions, such as diabetes and arthri-
tis, that have either very low or moderate rates of
mortality and may lead to other health problems or
disability. In contrast, Chapter 14 examines four high-
mortality illnesses—heart disease, stroke, cancer, and
AIDS—and people’s reactions to losing a loved one.

e Part VII. Chapter 15 discusses goals and issues
for the future of health psychology.

OPTIONAL ORGANIZATION

Because some instructors might like some flexibility in
the organization of chapters, Chapters 10 through 14 were
written with this possibility in mind. Chapter 10, Part V,
and Part VI are written as three independent units that
may be covered in any order. Two examples of alternate
sequences that would work nicely after Chapter 9 are:
(1) Part V, Part VI, and then Chapter 10; and (2) Part VI,
Chapter 10, and then Part V.

LANGUAGE AND STYLE

The field of health psychology involves complex issues
and technical information that require extra efforts to
make the material readable and clear without sacrificing
content. To accomplish this, we have limited the use
of jargon in this book and have sought to write in a

.
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concrete and engaging fashion. The gradual progression
of concepts, choice of words, and structure of each
sentence were all designed to help students master
and retain the material. When introducing new terms,
we define them immediately. Many examples and case
studies are included to clarify concepts and to bring them
to life.

LEARNING AIDS

This book contains many pedagogical features. Each
chapter begins with a contents list, giving students an
overview of the progression of major topics and concepts.
Then a prologue introduces the chapter with (1) a lively and
engaging vignette that is relevant to the chapter material
and (2) an overview of the basic ideas to be covered.
The body of each chapter includes many figures, tables,
and photographs to clarify concepts or research findings.
For example, special figures were created to show how
the immune system functions and how gate-control
theory explains pain perception. Important terms are
boldfaced, and italics are used liberally for other terms
and for emphasis.

Throughout the book, three types of boxed material
are presented to fit with the surrounding content. They
are identified in the text with the corresponding icons:

Y Highlight. This type of box focuses on high-interest
and in-depth topics. Some of these topics are careers
relating to health and psychology, breast and tes-
ticular self- examination, the effects of second-
hand smoke, acute pain in burn patients, and the
complex medical regimens for diabetes.

& Assess Yourself. This boxed feature has students

actively examine their own health-related char-
acteristics, such as their lifestyles, typical daily
hassles, ways of coping with stress, knowledge
about the transmission of HIV, beliefs about alco-
hol use, and symptoms of health problems.

& Clinical Methods and Issues. The third type of boxed

material focuses on methods and issues in application
efforts in clinical health psychology, medicine, public
health, and rehabilitation. We examine, for instance,
cognitive and behavioral methods that can help people
reduce stress, stop smoking, and eat healthfully;
biofeedback and relaxation techniques for treating
asthma and some forms of paralysis; and procedures
to prepare children for being hospitalized.

Each chapter ends with a substantial summary and
a list of key terms. All these terms are redefined in the
glossary at the back of the book.
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ONLINE SUPPLEMENTS

Instructors who are using this text can access a
companion website at www.wiley.com/college/sarafino
after registering and obtaining a password. It contains:

e An instructor's manual with information to help
instructors organize and present the subject
matter effectively and enrich the classroom
experience through activities and discussion.

o A test bank.

e Powerpoint slides with figures and tables from
the text are available for download.

e Access to Psychology Select, a custom-publishing pro-
gram that provides a database of materials from which
you can create your own custom course-pack of read-
ings, journal articles, and research articles.

The book’s companion website also includes fea-
tures specifically for students, such as a substantial study
guide and more than a dozen interactive animations that show
how physiological systems work, describe the effects of
homeostaticimbalances on them, and present case stud-
ies of people with health problems and their diagnostic
signs and symptoms.
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TO THE STUDENT

“I wish I could help my father stop smoking,” a health
psychology student said at the start of the semester.
Maybe she did help—he quit by the end of the course.
This example points out two things that will probably
make health psychology interesting to you: (1) the
material is personally relevant and (2) many of the things
you learn can actually be applied in your everyday life.
Studying health psychology will also help you answer
important questions you may have considered about
health and psychology in the past. Does the mind affect
our health—and if so, how? What effect does stress
have on health and recovery from illness? What can be
done to help people lead more healthful lives than they
do? Why don't patients follow their doctors” advice, and
what can health care workers do to help? What special
needs do children have as patients, and how can parents
and health care workers address these needs? How can
families, friends, and health care workers help patients
adjust to disabling or life-threatening health problems?

As these questions indicate, knowledge of health
psychology can be relevant both now and later when
you enter your future career. This is so whether you are
studying to be a psychologist, medical social worker,
nurse or physician, physical or occupational therapist,
public health worker, or health educator. You will learn
in this course that the relationship between the person’s
health and psychology involves a “two-way street’—each
affects the other. Psychological factors go hand in hand
with medical approaches in preventing and treating
illness and in helping patients adjust to the health
problems they develop.

THE BOOK AND WEBSITE

This book was designed for you, the reader. First
and foremost, it provides a thorough and up-to-date
presentation of the major issues, theories, concepts, and
research in health psychology. Throughout the book,
the major point of view is “biopsychosocial’—that is,
that health and illness influence and result from the
interplay of biological, psychological, and social aspects
of people’s lives. Because integrating these aspects
involves complex concepts and technical material, we
have made special efforts to write in a straightforward,
clear, and engaging fashion.

FEATURES OF THE BOOK

To help you master the material and remember it longer,
the book includes the following learning aids:

¢ Chapter Contents and Prologue. Each chapter begins
with a contents list that outlines the major top-
ics in the order in which they are covered. The pro-
logue then introduces the chapter with a vignette
that is relevant to the material ahead and gives an
overview of the basic ideas you will read about.

e Illustrations. The many figures, tables, and
photographs in each chapter are designed
to clarify concepts and research findings
and help them stick in your mind.

* Boxed Material. Three types of boxed mate-
rial are included in the chapters. Each type
of box has a special icon that is used in “Go
to... " instructions, prompting you to read the
appropriate box at the right point in the text.

* Summary and Key Terms. Each chapter closes
with two features: (1) the summary, which presents
the most important ideas covered, and (2) the key
terms—a list of the most important terms in the
chapter, arranged in order of their appearance.

¢ Glossary. The glossary at the back of the book gives
definitions of important terms and concepts, along with
pronunciation keys for the most difficult words. It will
be useful when you are studying or reading and are not
sure of the exact meaning or pronunciation of a term.

THE WEBSITE

To enhance your learning experience, you can access
this book’'s companion website at www.wiley.com/college/
sarafino. This website contains links to websites of illness-
related organizations and:

e Astudy guide, which contains multiple-choice items, sep-
arated by chapter. For each item, the approximate page
number of the textbook where the topic was discussed
is given. For Chapter 2, the items are separated also
by modules, enabling easy use for students who are
covering the entire chapter at once or are distributing
the modules to other chapters. The software provides
feedback, telling you how well you performed for each
chapter and module and which items you missed.
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Xiv To The Student

o Interactive animations that will (1) help you learn how
each physiological system of the body operates and
(2) describe case studies of people with serious
health problems. Announcements of the animations
are given in the text with the relevant material,
telling you that they are available and how to access
them. When you use the website, click on Health
Psychology Animations and Interactions and then
on the title of the animation you want to do. The
animations provide instructions—voice and written
(which has the icon [J)—and a bar at the bottom
of the screen to control the progress and sound.
Each animation takes 5 to 10 minutes to do.

STUDY HINTS

There are many ways you can use the features of this book
to learn and study well, and you may want to experiment
to find the best way for you. We will describe one method
that works well for many students.

Survey the chapter first. Read the contents list and
browse through the chapter, examining the figures,
tables, and photographs. Some students also find it
useful to read the summary first, even though it contains
terms they may not yet understand. Then read the
prologue. As you begin each new section of the chapter,
look at its title and turn it into a question. Thus, the heading

early in Chapter 1, “An Illness/Wellness Continuum,”
might become “What is an illness/wellness continuum?”
Doing this helps you focus on your reading. After reading
the section, reflect on what you have just read. Can you
answer the question you asked when you reworded the
title?

When you have finished the body of the chapter,
review what you have read by reading the summary and
trying to define the items in the list of key terms. If
there is something you do not understand, look it up
in the chapter or glossary. Last, reread the chapter at
least once, concentrating on the important concepts or
ideas. You may find it helpful to underline or highlight
selected material now that you have a good idea of what
is important. If your exam will consist of “objective”
questions, such as multiple choice, using this approach
intensively should be effective. If your exam will have
essay items, you will probably find it helpful to develop a
list of likely questions and write an outline or a complete
answer for each one.

We hope that you enjoy this book, that you learn a
great deal from it, and that you will share our enthusiasm
and fascination for health psychology by the time you
finish the course.

Edward P. Sarafino and Timothy W. Smith
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PART I
AN INTRODUCTION: BASIC
ISSUES AND PROCESSES

AN OVERVIEW OF PSYCHOLOGY
AND HEALTH

What is Health? Quasi-Experimental Studies
An lliness/Wellness Continuum Genetics Research
lllness Today and in the Past

Viewpoints From History: Physiology, Disease

Processes, and the Mind
Early Cultures PROLOGUE
Ancient Greece and Rome
The Middle Ages

The Renaissance and After

“Wide load!” the boys shouted as they pressed them-
selves against the walls of the hallway at school. They
were “making room” for a very overweight girl named Ana
Seeing A Need: Psychology’s Role in Health to pass through. Lunch time in the cafeteria was even
Problems in the Health Care System more degrading for Ana because when she sat down
“The Person” in Health and Iliness to eat, her schoolmates would stop eating, stare at her
How The Role of Psychology Emerged every move, and make pig noises. “Kids can be cruel,”
Health Psychology: The Profession her parents would say to console her. One of Ana’s aunts

’ told her that she “inherited a glandular problem, and

Current Perspectives on Health and lliness you can't do anything about it,” and another aunt said,
The Biopsychosocial Perspective “You'll lose weight easily in a couple of years when you
Life-Span and Gender Perspectives start getting interested in boys.” Is either aunt right?
Ana’s parents are concerned about her weight
Relating Health Psychology to Other because they know that overweight people often have
Science Fields social problems and face special health risks, such as for
Related Fields high blood pressure and heart disease. But her parents
Health and Psychology Across Cultures are not sure why she’s so heavy or how to help her.
Although her father is a bit overweight, her mother is
Research Methods very heavy and was as a child, which could support the
Experiments idea of an inherited cause of her being overweight. On
Correlational Studies the other hand, they know Ana eats a lot of fattening
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foods and gets very little exercise, a combination that
often causes weight gain. As part of their effort to change
these two behaviors, they encouraged her to join a
recreation program, where she will be involved in many
physical activities.

This story about Ana illustrates important issues
related to health. For instance, being overweight is
associated with the development of specific health
problems and may affect the individual’s social relations.
Also, weight problems can result from a person’s
inheritance and behavior. In this book, we will examine
the relationships between health and many biological,
psychological, and social factors in people’s lives.

This chapter introduces a relatively new and very
exciting field of study called health psychology. We look at
its scope, its history, its research methods, and how it
draws on and supports other sciences. As we study these
topics, you will begin to see how health psychologists
would answer such questions as: Does the mind affect
our health? What role does the cultural background of
individuals play in their health? Does the age of a person
affect how he or she deals with issues of health and
illness? But first let's begin with a definition of health.

WHAT IS HEALTH?

You know what health is, don’'t you? How would you
define it? You would probably mention something about
health being a state of feeling well and not being sick.
We commonly think about health in terms of an absence

L2

of (1) objective signs that the body is not functioning
properly, such as measured high blood pressure, or
(2) subjective symptoms of disease or injury, such as pain
or nausea (Kazarian & Evans, 2001; Thoresen, 1984).
Dictionaries define health in this way, too. But there is a
problem with this definition of health. Let’'s see why.

AN ILLNESS/WELLNESS CONTINUUM

Consider Ana, the overweight girl in the opening story.
You've surely heard people say, “It's not healthy to
be overweight.” Is Ana healthy? What about someone
who feels fine but whose lungs are being damaged
from smoking cigarettes or whose arteries are becoming
clogged from eating foods that are high in saturated
fats? These are all signs of improper body functioning.
Are people with these signs healthy? We probably would
say they are not “sick’—they are just less healthy than
they would be without the unhealthful conditions.

This means health and sickness are not entirely
separate concepts—they overlap. There are degrees
of wellness and of illness. Medical sociologist Aaron
Antonovsky (1979, 1987) has suggested that we consider
these concepts as ends of a continuum, noting that “We
are all terminal cases. And we all are, so long as there is
a breath of life in us, in some measure healthy” (1987,
p. 3). He also proposed that we revise our focus, giving
more attention to what enables people to stay well than
to what causes people to become ill. Figure 1-1 presents
a diagram of an illness/wellness continuum, with death
at one end and optimal wellness at the other.

INCREASING WELLNESS ——p

Major disability| Symptoms and Worse-than- Average Healthful signs Very healthful Optimal
Death N J -, : ) ; ! ; P
from illness | minor disability | average signs signs and lifestyle signs and lifestyle Wellness
4———INCREASING ILLNESS
L2
L]
Neutral
Health Status

Figure 1-1 An illness/wellness continuum to represent people’s differing health statuses. Starting at the center (neutral

level) of the diagram, a person’s health status is shown as progressively worse to the left and progressively healthful as
it moves to the right. The segments in the central band describe dominant features that usually characterize different
health statuses, based on the person’s physical condition—that is, his or her signs (such as blood pressure), symptoms, and
disability—and lifestyle, such as his or her amount of regular exercise, cholesterol consumption, and cigarette smoking.
Medical treatment typically begins at a health status to the left of the neutral level and intensifies as the physical condition
worsens. Medical treatment can bring the person’s health status back to the mid-range of the continuum, but healthful
lifestyles can help, too. Increasing wellness beyond the mid-range can be achieved through lifestyle improvements. (Based
on information in Antonovsky, 1987; Bradley, 1993; Ryan & Travis, 1981.)



We will use the term health to mean a positive
state of physical, mental, and social well-being—not
simply the absence of injury or disease—that varies
over time along a continuum. At the wellness end of the
continuum, health is the dominant state. At the otherend
of the continuum, the dominant state is illness or injury,
in which destructive processes produce characteristic
signs, symptoms, or disabilities.

ILLNESS TODAY AND IN THE PAST

People in the United States and other developed, indus-
trialized nations live longer, on the average, than they
did in the past, and they suffer from a different pattern
of illnesses. During the 17th, 18th, and 19th centuries,
people in North America suffered and died chiefly from
two types of illness: dietary and infectious (Grob, 1983).
Dietary diseases result from malnutrition—for example,
beriberi is caused by a lack of vitamin B, and is character-
ized by anemia, paralysis, and wasting away. Infectious
diseases are acute illnesses caused by harmful matter
or microorganisms, such as bacteria or viruses, in the
body. In most of the world today, infectious diseases
continue to be a main cause of death (WHO, 2009).

A good example of the way illness patterns have
changed in developed nations comes from the history
of diseases in the United States. From the early colonial
days in America through the 18th century, colonists expe-
rienced periodic epidemics of many infectious diseases,
especially smallpox, diphtheria, yellow fever, measles,
andinfluenza. It was not unusual for hundreds, and some-
times thousands, of people to die in a single epidemic.
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Children were particularly hard hit. Two other infectious
diseases, malaria and dysentery, were widespread and
presented an even greater threat. Although these two
diseases generally did not kill people directly, they weak-
ened their victims and reduced the ability to resist other
fatal diseases. Most, if not all, of these diseases did
not exist in North America before the European set-
tlers arrived—the settlers brought the infections with
them—and the death toll among Native Americans sky-
rocketed. This high death rate occurred for two reasons.
First, the native population had never been exposed to
these new microorganisms, and thus lacked the natural
immunity that our bodies develop after lengthy exposure
to most diseases (Grob, 1983). Second, Native Americans’
immune functions were probably limited by a low degree
of genetic variation among these people (Black, 1992).

In the 19th century, infectious diseases were still the
greatest threat to the health of Americans. The illnesses
of the colonial era continued to claim many lives, but
new diseases began to appear. The most significant of
these diseases was tuberculosis, or “consumption,” as it
was often called. In 1842, for example, consumption was
listed as the cause for 22% of all deaths in the state of
Massachusetts (Grob, 1983). But by the end of the 19th
century, deaths from infectious diseases had decreased
sharply. For instance, the death rate from tuberculosis
declined by about 60% in a 25-year period around the
turn of the century.

Did this decrease result mostly from advances in
medical treatment? Although medical advances helped
to some degree, the decrease occurred long before
effective vaccines and medications were introduced.

Epidemics of deadly infectious dis-
eases have occurred throughout the
world. Before the 20th century, there
were no effective methods for preven-
tion or treatment of the plague, for
instance, which is the disease illus-
trated in this engraving.
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This was the case for most of the major diseases we've
discussed, including tuberculosis, diphtheria, measles,
and influenza (Grob, 1983; Leventhal, Prohaska, &
Hirschman, 1985). It appears that the decline resulted
chiefly from preventive measures such as improved
personal hygiene, greater resistance to diseases (owing
to better nutrition), and public health innovations, such
as building water purification and sewage treatment
facilities. Many people had become concerned about
their health and began to heed the advice of health
reformers like William Alcott, an advocate of moderation
in diet and sexual behavior (Leventhal, Prohaska, &
Hirschman, 1985). Fewer deaths occurred from diseases
because fewer people contracted them.

The 20th century witnessed great changes in the
patterns of illness afflicting people. The death rate
from life-threatening infectious diseases declined, and
people’s average life expectancy increased dramatically.
For example, in 1900 in the United States, the life expec-
tancy of babies at birth was about 48 years (USDHHS,
1987); today it is nearly 78 years (USBC, 2010). Figure 1-2
shows this change and an important reason for it: the
death rate among children was very high many years
ago. Babies who survived their first year in 1900 could be
expected to live to about 56 years of age, adding 7 years
to their expected total life span. Moreover, people in
1900 who had reached the age of 20 years could expect
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Figure 1-2  Expected total life span for people in the
United States at various years since 1900 who were born
in the specified year or had reached 1 year, 20 years, or 65
years of age. (Data from USDHHS, 1987, p. 2, for years 1900-1902,
1959-1961, and 1984; USBC, 2010, Table 105, for 2006.)

to live to almost 63 years of age. Today the death rate
for American children is much lower, and only a small
difference exists in the expected total life span for
newborns and 20-year-olds. Developed countries around
the world experienced similar histories.

Death is still inevitable, of course, but people die
at later ages now and from different causes. The main
health problems and causes of death in developed coun-
tries today are chronic diseases—that is, degenerative
illnesses, such as heart disease, cancer, and stroke—that
develop or persist over a long period of time. And
worldwide, chronic illnesses account for more than half
of all deaths (WHO, 2009). These diseases are not new,
but they were responsible for a much smaller proportion
of deaths before the 20th century. Why? One reason is
that people’s lives are different today. For example, the
growth of industrialization increased people’s stress
and exposure to harmful chemicals. In addition, more
people today survive to old age, and chronic diseases
are more likely to afflict older than younger individuals.
Thus, another reason for the current prominence of
chronic diseases is that more people are living to the
age when they are at high risk for contracting them.

Are the main causes of death in childhood and
adolescence different from those in adulthood? Yes.
In the United States, for example, the leading cause
of death in children and adolescents, by far, is not an
illness, but accidental injury (USBC, 2010). In the age
range from 1 to 24 years, over 42% of deaths result
from accidents, frequently involving automobiles. In
this age group, the next four most frequent causes of
death are homicide, suicide, cancer, and cardiovascular
diseases. All five of these causes of death are far more
common among 15- to 24-year-olds than for younger
ages. Clearly, the role of disease in death differs greatly
at different points in the life span.

VIEWPOINTS FROM HISTORY:
PHYSIOLOGY, DISEASE PROCESSES,
AND THE MIND

Is illness a purely physical condition? Does a person’s
mind play a role in becoming ill and getting well? People
have wondered about these questions for thousands of
years, and the answers they have arrived at have changed
over time.

EARLY CULTURES

Although we do not know for certain, it appears that the
best educated people thousands of years ago believed



A skull with holes probably produced by trephination. This
person probably survived several of these procedures.

physical and mental illness were caused by mystical
forces, such as evil spirits (Stone, 1979). Why do we think
this? Researchers found ancient skulls in several areas
of the world with coin-size circular holes in them that
could not have been battle wounds. These holes were
probably made with sharp stone tools in a procedure
called trephination. This procedure was done presumably
for superstitious reasons—for instance, to allow illness-
causing demons to leave the head. Because there are no
written records from those times, we can only speculate
about the reasons for the holes.

ANCIENT GREECE AND ROME

The philosophers of ancient Greece produced the earliest
written ideas about physiology, disease processes, and
the mind between 500 and 300 B.Cc. Hippocrates, often
called “the Father of Medicine,” proposed a humoral theory
of illness. According to this theory, the body contains four
fluids called Aumors (in biology, the term humor refers to
any plant or animal fluid). When the mixture of these
humors is harmonious or balanced, we are in a state of
health. Disease occurs when the mixture is faulty (Stone,
1979). Hippocrates recommended eating a good diet and
avoiding excesses to help achieve humoral balance.
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Greek philosophers, especially Plato, were among
the first to propose that the mind and the body are
separate entities (Marx & Hillix, 1963; Schneider &
Tarshis, 1975). The mind was considered to have little or
no relationship to the body and its state of health. This
remained the dominant view of writers and philosophers
for more than a thousand years, and the body and
the mind are conceptually separate today. The body
refers to our physical being, including our skin, muscles,
bones, heart, and brain. The mind refers to an abstract
process that includes our thoughts, perceptions, and
feelings. Although we can separate the mind and body
conceptually, an important issue is whether they function
independently. The question of their relationship is
called the mind/body problem.

Galen was a famous and highly respected physician
and writer of the 2nd century AD. who was born in Greece
and practiced in Rome. Although he believed generally
in the humoral theory and the mind/body split, he made
many innovations. For example, he “dissected animals
of many species (but probably never a human), and
made important discoveries about the brain, circulatory
system, and kidneys” (Stone, 1979, p. 4). From this work,
he became aware that illnesses can be localized, with
pathology in specific parts of the body, and that different
diseases have different effects. Galen's ideas became
widely accepted.

THE MIDDLE AGES

After the collapse of the Roman Empire in the 5th century
AD., much of the Western world was in disarray. The
advancement of knowledge and culture slowed sharply
in Europe and remained stunted during the Middle Ages,
which lasted almost a thousand years. The influence of
the Church in slowing the development of medical knowl-
edge during the Middle Ages was enormous. According
to historians, the Church regarded the human being

as a creature with a soul, possessed of a free will
which set him apart from ordinary natural laws, sub-
ject only to his own willfulness and perhaps the will of
God. Such a creature, being free-willed, could not be
an object of scientific investigation. Even the body of
man was regarded as sacrosanct, and dissection was
dangerous for the dissector. These strictures against
observation hindered the development of anatomy
and medicine for centuries. (Marx & Hillix, 1963, p. 24)

The prohibition against dissection extended to animals
as well, since they were thought to have souls, too.
People’s ideas about the cause of illness took
on pronounced religious overtones, and the belief in
demons became strong again (Sarason & Sarason, 1984).
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Sickness was seen as God's punishment for doing evil
things. As a result, the Church came to control the
practice of medicine, and priests became increasingly
involved in treating the ill, often by torturing the body to
drive out evil spirits.

It was not until the 13th century that new ideas
about the mind/body problem began to emerge. The
Italian philosopher St. Thomas Aquinas rejected the
view that the mind and body are separate and saw them
as interrelated (Leahey, 1987). Although his position did
not have as great an impact as others had had, it renewed
interest in the issue and influenced later philosophers.

THE RENAISSANCE AND AFTER

The word renaissance means rebirth—a fitting name for the
14th and 15th centuries. During this period in history,
Europe saw a rebirth of inquiry, culture, and politics.
Scholars became more “human-centered” than “God-
centered” in their search for truth and “believed that
truth can be seen in many ways, from many individual
perspectives” (Leahey, 1987, p. 80). These ideas set the
stage for important changes in philosophy once the
scientific revolution began after 1600.

The 17th-century French philosopher and mathe-
matician René Descartes probably had the greatest
influence on scientific thought of any philosopher in
history (Schneider & Tarshis, 1975). Like the Greeks,
he regarded the mind and body as separate entities,
but he introduced three important innovations. First, he
conceived of the body as a machine and described the
mechanics of how action and sensation occurred. For
example, Figure 1-3 shows his concept of how we experi-
ence pain. Second, he proposed that the mind and body,
although separate, could communicate through the pineal
gland, an organ in the brain (Leahey, 1987). Third, he
believed that animals have no soul and that the soul in
humans leaves the body at death (Marx & Hillix, 1963).
This belief meant that dissection could be an acceptable
method of study—a point the Church was now ready to
concede (Engel, 1977).

In the 18th and 19th centuries, knowledge in science
and medicine grew quickly, helped greatly by improve-
ments in the microscope and the use of dissection
in autopsies. Once scientists learned the basics of
how the body functioned and discovered that micro-
organisms cause certain diseases, they rejected the
humoral theory of illness and proposed new theories.

Figure 1-3 Descartes’ concept of the pain path-
way. Descartes used this drawing to illustrate
the mechanisms by which people experience and
respond to pain: The heat of the fire (at A) sends tiny
particles to the foot (B) that pull on a thread that
courses from the foot to the head. This action opens
a pore (de), releasing spirits from a cavity (F) that
travel to the parts of the body that respond (e.g.,
the leg moves away). (From Descartes, 1664, Figure 7.)



The field of surgery flourished after antiseptic techniques
and anesthesia were introduced in the mid-19th century
(Stone, 1979). Before then, hospitals were “notorious
places, more likely to spread diseases than cure them”
(Easterbrook, 1987, p. 42). Over time, the reputation of
physicians and hospitals began to improve, and people’s
trust in the ability of doctors to heal increased.

These advances, coupled with the continuing
belief that the mind and body are separate, laid the
foundation for a new approach, or “model,” for con-
ceptualizing health and illness. This approach—called
the biomedical model—proposes that all diseases or
physical disorders can be explained by disturbances
in physiological processes, which result from injury,
biochemical imbalances, bacterial or viral infection, and
the like (Engel, 1977; Leventhal, Prohaska, & Hirschman,
1985). The biomedical model assumes that disease
is an affliction of the body and is separate from the
psychological and social processes of the mind. This
viewpoint became widely accepted during the 19th and
20th centuries and still represents the dominant view in
medicine today.

SEEING A NEED: PSYCHOLOGY’S ROLE
IN HEALTH

The biomedical model has been very useful. Using it as a
guide, researchers have made enormous achievements.
They conquered many infectious diseases, such as polio
and measles, through the development of vaccines. They
also developed antibiotics, which made it possible to
cure illnesses caused by bacterial infection. Despite
these great advances, the biomedical model needs
improvement. Let's see why.

PROBLEMS IN THE HEALTH CARE SYSTEM

Scarcely a week goes by when we don’'t hear through
the mass media that health care costs are rising rapidly,
particularly for prescription drugs and for hospital and
nursing home care. Countries worldwide have been
facing escalating costs in health care. For example,
between 1960 and today the United States saw a 49-fold
increase to over $7,200 in the amount of money spent
per capita on health care, and the economic burden
of health costs increased from about 5% to 16% of
the gross domestic product (NCHS, 2009). In Canada
and most European countries, per capita health costs
are now at about 8% to 10% of their gross domestic
products (WHO, 2009). Because medical costs continue
to rise rapidly, we need to consider new approaches for
improving people’s health.
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We've seen that the patterns of illness affecting
people have changed, particularly in developed nations
where the main health problems now are chronic
diseases. Consider cancer for example. Although a great
deal of progress is being made in understanding the
causes of cancers, improvements in techniques for
treating them have been modest: gains in cancer survival
rates from the 1950s to the 1980s, for instance, resulted
more from earlier detection of the disease than from
improved treatments (Boffey, 1987). Although detection
occurs earlier today partly because diagnostic methods
have improved, another part of the reason is that people
have changed. Many individuals are more aware of signs
and symptoms of illness, more motivated to take care of
their health, and better able to afford visits to physicians
than they were in the past. These factors are clearly
important and relate to psychological and social aspects
of the person. But the person as a unique individual is not
included in the biomedical model (Engel, 1977, 1980).

“THE PERSON" IN HEALTH AND ILLNESS

Have you ever noticed how some people are “always
sick’—they get illnesses more frequently than most
people do and get well more slowly? These differences
between people can result from biomedical sources, such
as variations in physiological processes and exposure to
harmful microorganisms. But psychological and social
factors also play a role. Let's look briefly at two of
these factors: the lifestyle and personality of the person.
(Go to W —as described in the Preface, this instruction
prompts you to read the nearby boxed material that has
the same icon.)

Lifestyle and Illness

Earlier we saw that the occurrence of infectious diseases
declined in some nations in the late 19th century chiefly
because of preventive measures, such as improved
nutrition and personal hygiene. These measures involved
changing people’s lifestyles—their everyday patterns of
behavior, such as in washing, preparing, and eating
healthful foods. Changes in people’s lifestyles can also
reduce chronic illnesses. Let's see how.

Characteristics or conditions that are associated
with the development of a disease or injury are called
risk factors for that health problem. Although some risk
factors are biological, such as having inherited certain
genes, others are behavioral. For example, it is well
known that people who smoke cigarettes face a much
higher risk of developing cancer and other illnesses than
nonsmokers do. Other risk factors for cancer include
eating diets high in saturated fat and having a family
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ASSESS YOURSELF

At various points in this book, you'll
find brief self-assessment surveys like this one that you
should try to fill out as accurately as you can. These
surveys relate to the nearby content of the chapter, and
most of them can be completed in less than a minute
or two.

This survey assesses seven aspects of your usual
lifestyle. For each of the listed practices, put a check
mark in the preceding space if it describes your usual
situation.

_____Isleep 7 or 8 hours a day.

What's Your Lifestyle Like?

___ | eat breakfast almost every day.

____ I rarely eat between meals.

____Tam at or near the appropriate weight for my height
(see Table 8.3 on page 202)

____ I never smoke cigarettes.

__ Idrink alcohol rarely or moderately.

____Iregularly get vigorous physical activity.

Count the check marks—six or seven is quite good.
The more of these situations that describe your lifestyle
now and in the future, the better your health is likely to
be, particularly after the age of 50.

history of the disease. People who “do more” or “have
more” of these characteristics or conditions are more
likely to contract cancer than people who “do less”
or “have less” of these factors. Keep in mind that a
risk factor is associated with a health problem—it does
not necessarily cause the problem. For example, being
an African American man is a risk factor for prostate
cancer (ACS, 2009), but that status does not cause the
disease—at least, not directly.

Many risk factors result from the way people live or
behave, such as smoking cigarettes and eating unhealth-
ful diets. Some behavioral risk factors associated with
the five leading causes of death in the United States are:

1. Heart disease—smoking, high dietary cholesterol, obesity,
and lack of exercise.

2. Cancer—smoking, high alcohol use, and diet.

3. Stroke—smoking, high dietary cholesterol, and lack of
exercise.

4. COPD (chronic lung diseases, e.g., emphysema)—
smoking.

5. Accidents (including motor vehicle)—alcohol/drug use
and not using seat belts. (ACS, 2009; AHA, 2010; NCHS,
2009a; USBC, 2010)

Many of the people who are the victims of these
illnesses and accidents live for at least a short while
and either recover or eventually succumb. Part of today’s
high medical costs result from people’s lifestyles that
contribute to their health problems, and society, not
the individual, often bears the burden of medical costs
through public and private health insurance programs.

How influential are lifestyle factors on health?
Researchers studied this question by surveying nearly

7,000 adults who ranged in age from about 20 to over
75, asking them two sets of questions. One set asked
about the health of these people over the previous
12 months—for instance, whether illness had prevented
them from working for a long time, forced them to cut
down on other activities, or reduced their energy level.
The second set of questions asked about seven aspects of
their lifestyles: sleeping, eating breakfast, eating between
meals, maintaining an appropriate weight, smoking
cigarettes, drinking alcohol, and getting physical activity.
The questions you answered above are similar to those
in this research. When the researchers compared the
data for people in different age groups, they found that
at each age health was typically better as the number
of healthful practices increased. In fact, the health of
those who “reported following all seven good health
practices was consistently about the same as those
30 years younger who followed few or none of these
practices” (Belloc & Breslow, 1972, p. 419). And these
health practices were also important in the future health
of these people. Breslow (1983) has described later
studies of the same people, such as to find out which of
them had died in the 91/, years after the original survey.
The data revealed that the percentage dying generally
decreased with increases in the number of healthful
behaviors practiced, and this impact was greater for
older than younger people, especially among males.
These findings suggest that people’s practicing healthful
behaviors can reduce their risk of illness and early death
substantially.

You've surely heard someone ask, “Why don't
people do what's good for them?” There’s no simple
answer to that question—there are many reasons. One
reason is that less healthful behaviors often bring



e

immediate pleasure, as when the person has a “good-
tasting” cigarette or ice cream. Long-range negative
consequences seem remote, both in time and in
likelihood. Keep in mind that pleasurable lifestyles can
benefit health: some evidence suggests that engaging
in enjoyable activities, such as vacationing or attending
concerts, may lead to better health (Bygren et al., 2009;
Pressman et al., 2009). Another reason why people don’t
do what's good for them is that they may feel social
pressures to engage in unhealthful behavior, as when an
adolescent begins to use cigarettes, alcohol, or drugs.
Also, some behaviors can become very strong habits,
perhaps involving a physical addiction or psychological
dependency, as happens with drugs and cigarettes.
Quitting them becomes very difficult. Lastly, sometimes
people are simply not aware of the dangers involved
or how to change their behavior. These people need
information about ways to protect their health.

Personality and lliness

Do you believe, as many do, that people who suffer
from ulcers tend to be worriers or “workaholics”? Or that
people who have migraine headaches are highly anxious?
If you do, then you believe there is a link between
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What risk factors for disease does this photo suggest this boy has developed?

personality and illness. The term personality refers to
a person’s cognitive, affective, or behavioral tendencies
that are fairly stable across time and situations.

Researchers have found evidence linking personality
traits and health. For example, people whose personali-
ties include:

* Low levels of conscientiousness measured in childhood or
adulthood are more likely to die at earlier ages, such as
from cardiovascular diseases, than individuals high in
conscientiousness (Kern & Friedman, 2008; Terracciano
et al., 2008).

e High levels of positive emotions, such as happiness or
enthusiasm, tend to live longer than individuals with
low levels of these emotions (Chida & Steptoe, 2008; Xu
& Roberts, 2010).

e High levels of anxiety, depression, hostility, or pessimism are at
risk for dying early and developing a variety of illnesses,
particularly heart disease (Grossardt et al., 2009; Smith
S Gallo, 2001).

Anxiety, depression, hostility, and pessimism are
reactions that often occur when people experience
stress, such as when they have more work to do than
they think they can finish or when a tragedy happens.
Many people approach these situations with relatively
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positive emotions. Their outlook is more optimistic than
pessimistic, more hopeful than desperate. These people
are not only less likely to become ill than are people
with less positive personalities, but when they do, they
tend to recover more quickly (Scheier & Carver, 2001;
Smith & Gallo, 2001).

The link between personality and illness is not a one-
way street: illness can affect one’s personality, too (Cohen
& Rodriguez, 1995). People who suffer from serious
illness and disability often experience feelings of anxiety,
depression, anger, and hopelessness. But even minor
health problems, such as the flu or a toothache, produce
temporary negative thoughts and feelings (Sarason &
Sarason, 1984). People who are ill and overcome their
negative thoughts and feelings can speed their recovery.
We will examine this relationship in more detail later in
this book.

Our glimpse at the relationships of the person’s
lifestyle and personality in illness demonstrates why it is
important to consider psychological and social factors in
health and illness. Next we will see how this recognition
came about.

HOW THE ROLE OF PSYCHOLOGY
EMERGED

The idea that medicine and psychology are somehow
connected has a long history, dating back at least to
ancient Greece. It became somewhat more formalized
early in the 20th century in the work of Sigmund Freud,
who was trained as a physician. He noticed that some
patients showed physical symptoms with no detectable
organic disorder. Using his psychoanalytic theory, Freud
proposed that these symptoms were “converted” from
unconscious emotional conflicts (Alexander, 1950). He
called this condition conversion hysteria; one form it can
take is called glove anesthesia because only the hand has no
feeling. Symptoms like these occur less often in urban
than in backwoods areas, perhaps because urbanites
realize that medical tests can generally determine if an
organic disorder exists (Kring et al., 2010). The need
to understand conditions such as conversion hysteria
led to the development of psychosomatic medicine, the
first field dedicated to studying the interplay between
emotional life and bodily processes.

Psychosomatic Medicine

The field called psychosomatic medicine was formed
in the 1930s and began publishing the journal Psy-
chosomatic Medicine (Alexander, 1950). Its founders were
mainly trained in medicine, and their leaders included
psychoanalysts and psychiatrists. The field was soon

organized as a society now called the American Psycho-
somatic Society.

The term psychosomatic does not mean a person’s
symptoms are “imaginary”; it means that the mind and
body are both involved. Early research in psychoso-
matic medicine focused on psychoanalytic interpreta-
tions for specific, real health problems, including ulcers,
high blood pressure, asthma, migraine headaches, and
rheumatoid arthritis. For example, Alexander (1950)
described the case of a 23-year-old man with a bleeding
ulcer and proposed that the man'’s relationship with his
mother created feelings of insecurity and dependence
that caused the ulcer. The man’'s stomach problems
later decreased, presumably because he overcame these
feelings through therapy. Over the years, the field’s
approaches and theories evolved (Duberstein, 2004). It
is currently a broader field concerned with interrelation-
ships among psychological and social factors, biological
and physiological functions, and the development and
course of illness.

Behavioral Medicine and Health
Psychology

Two new fields emerged in the 1970s to study the role of
psychology in illness: one is called behavioral medicine,
and the other is called health psychology.

The field of behavioral medicine formed an organi-
zation called the Society of Behavioral Medicine, which
publishes the Annals of Behavioral Medicine. This field has
two defining characteristics (Gentry, 1984): First, its mem-
bership is interdisciplinary, coming from a wide variety of
fields, including psychology, sociology, and various areas
of medicine. Second, it grew out of the perspective in psy-
chology called behaviorism, which proposed that people’s
behavior results from two types of learning:

e Classical (or respondent) conditioning, in which a stimu-
lus (the conditioned stimulus) gains the ability to
elicit a response through association with a stimulus
(the unconditioned stimulus) that already elicits that
response.

o Operant conditioning, in which behavior is changed because
of its consequences: reinforcement (reward) strengthens
the behavior; punishment suppresses it.

Conditioning methods had shown a good deal of
success as therapeutic approaches in helping people
modify problem behaviors, such as overeating, and emotions,
such as anxiety and fear (Sarafino, 2001). By the 1970s,
physiological psychologists had clearly shown that
psychological events—particularly emotions—influence
bodily functions, such as blood pressure. And researchers
had demonstrated that people can learn to control



various physiological systems if they are given feedback as
to what the systems are doing (Miller, 1978).

Why were these findings important? They revealed
that the link between the mind and the body is more
direct and pervasive than was previously thought. Soon
they led to an important therapeutic technique called
biofeedback, whereby a person’s physiological processes,
such as blood pressure, are monitored by the person
so that he or she can gain voluntary control over them.
This process involves operant conditioning: the feedback
serves as reinforcement. As we shall see in later chapters,
biofeedback has proven to be useful in treating a variety
of health problems, such as headaches.

Behaviorism also served as an important foundation
for health psychology, a field that is principally within
the discipline of psychology. The American Psychological
Association has many divisions, or subfields; the Division
of Health Psychology was introduced in 1978 (Sarafino,
2004b) and soon began publishing the journal Health
Psychology. Joseph Matarazzo (1982), the first president of
the Division, outlined four goals of health psychology.
Let's look at these goals and some ways psychologists
can contribute to them.

o To promote and maintain health. Health psychologists study
such topics as why people do and do not smoke
cigarettes, exercise, drink alcohol, and eat particular
diets. As a result, these professionals can help in
the design of school health education programs and
media campaigns to encourage healthful lifestyles and
behaviors.

o To prevent and treat illness. Psychological principles have
been applied effectively in preventing illness, such as in
reducing high blood pressure. For people who become
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seriously ill, psychologists with clinical training can help
them adjust to their current condition, rehabilitation
program, and future prospects, such as reduced work or
sexual activity.

o Toidentify the causes and diagnostic correlates of health, illness, and
related dysfunction. Health psychologists study the causes
of disease; the research we saw earlier showing the
importance of personality factors in the development
of illness is an example of the work toward this goal.
Psychologists also study physiological and perceptual
processes, which affect people’s experience of physical
symptoms.

e To analyze and improve health care systems and health policy.
Health psychologists contribute toward this goal by
studying and advising medical professionals on ways
by which characteristics or functions of hospitals,
nursing homes, medical personnel, and medical costs
affect patients and their likelihood of following medical
advice.

Psychologists work to achieve these goals in a variety
of ways, some of which involve applying techniques that
were derived from behaviorism. (Go to & )

An Integration

By now you may be wondering, “Aren’'t psychosomatic
medicine, behavioral medicine, and health psychology
basically the same?” In a sense they are—they have
very similar goals, study similar topics, and share the
same knowledge. The three fields are separate mainly
in an organizational sense, and many professionals are
members of all three organizations. The main distinc-
tions among the fields are the degree of focus they

Psychology’s Goals

The perspective of behaviorism led to
the development of behavior modification techniques, which
use principles of learning and cognition to understand
and change people’s behavior (Sarafino, 2001). These
techniques can be grouped into two categories:
Behavioral methods apply mainly principles of operant
and classical conditioning to change behavior. Cognitive
methods are geared toward changing people’s feelings
and thought processes, such as by helping individuals
identify and alter problematic beliefs; most cognitive
methods were developed after the mid-1960s.

CLINICAL METHODS AND ISSUES

Behaviorism’s Legacy: Progress in Health

How can professionals use behavioral and cognitive
methods to promote and maintain people’s health and
to prevent and treat illness? Let’s consider two examples.
Using behavioral methods, psychologists reduced work-
related injuries at worksites with high accident rates by
applying a program of reinforcement for safety behaviors
(Fox, Hopkins, & Anger, 1987). In an example that used
cognitive methods with patients suffering from chronic
back pain, a psychologist reduced their degree of pain,
depression, and disability by providing training in ways to
relax and think differently about the pain (Turner, 1982).
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give to specific topics and viewpoints, and the particu-
lar disciplines and professions involved. Psychosomatic
medicine is closely tied to medical disciplines, including
psychiatry, but works with behavioral scientists to under-
stand and treat physical illness. Behavioral medicine
involves professionals in several disciplines and tends
to focus on studying and applying methods to promote
healthy lifestyles without the use of drugs or surgery.
Health psychology is based in psychology and draws
heavily on other subfields—clinical, social, developmen-
tal, and physiological—to identify and alter lifestyle
and emotional processes that lead to illness and to
improve recovery for people who are sick. Although this
book focuses mainly on health psychology, all three
fields share the view that health and illness result
from the interplay of biological, psychological, and
social forces.

HEALTH PSYCHOLOGY: THE PROFESSION

Because the field of health psychology is so new, the pro-
fession is expanding quickly. Most health psychologists
work in hospitals, clinics, and academic departments of
colleges and universities. In these positions, they either
provide direct help to patients or give indirect help
through research, teaching, and consulting activities.

The direct help health psychologists provide gen-
erally relates to the patient’s psychological adjustment
to and management of health problems. Health psy-
chologists with clinical training can provide therapy for
emotional and social adjustment problems that being
ill or disabled can produce—for example, in reducing
the patient’s feelings of depression. They can also help
patients manage the health problem by, for instance,
teaching them psychological methods, such as biofeed-
back, to control pain.

Health psychologists provide indirect help, too.
Their research provides information about lifestyle and
personality factors in illness and injury. They can
apply this and other knowledge to design programs
that help people practice more healthful lifestyles,
such as by preventing or quitting cigarette smoking.
They can also educate health professionals toward
a fuller understanding of the psychosocial needs of
patients.

The qualifications for becoming a health psychol-
ogist vary across countries, but they usually include
completion of the doctoral degree in psychology (Belar
& Mclntyre, 2004). Additional study may be needed if
the doctoral program contained little training in health
psychology. Clinical health psychology is a recognized spe-
cialty of the American Psychological Association. State
licensing is required to practice clinical techniques in the

United States, and board certification is available (Belar
& Mclintyre, 2004).

CURRENT PERSPECTIVES ON HEALTH
AND ILLNESS

Once we add the person to the biomedical model, we
have a different and broader picture of how health and
illness come about. This new perspective, called the
biopsychosocial model, expands the biomedical view
by adding to biological factors connections to psychological
and social factors (Engel, 1977, 1980; Kazarian & Evans,
2001). This new model proposes that all three factors
affect and are affected by the person’s health.

THE BIOPSYCHOSOCIAL PERSPECTIVE

We can see elements of the biopsychosocial perspective
in the story about Ana at the beginning of the chapter.
A possible biological contribution to her becoming
overweight might be her inheritance, since her mother
is overweight and was heavy as a child. Psychological
factors are probably important, as shown in Ana's
behavior—she eats too much fattening food and gets
little exercise. And, although the story did not describe
how social factors play a role in her weight problem,
they are probably there—for example, if she imitates her
mother’'s dietary and exercise habits. But we did see social
factors relating to Ana’s condition when her schoolmates
taunted her and her parents expressed concern and
urged her to join a recreation program. Let’s look at the
elements of the biopsychosocial model in more detail.

The Role of Biological Factors

What is included in the term biological factors? This term
includes the genetic materials and processes by which we
inherit characteristics from our parents. It also includes
the function and structure of the person’s physiology.
For example, does the body contain structural defects,
such as a malformed heart valve or damage in the brain,
that impair the operation of these organs? Does the
body respond effectively in protecting itself, such as by
fighting infection? Does the body overreact sometimes
in the protective function, as happens in many allergic
reactions to harmless substances, such as pollen
or dust?

The body is made up of enormously complex physical
systems. For instance, it has organs, bones, and nerves,
and these are composed of tissues, which in turn consist
of cells, molecules, and atoms. The efficient, effective,
and healthful functioning of these systems depends on



the way these components operate and interact with
each other.

The Role of Psychological Factors

When we discussed the role of lifestyle and personality
in health and illness earlier, we were describing behavior
and mental processes. Behavior and mental processes
are the focus of psychology, and they involve cognition,
emotion, and motivation.

Cognition is a mental activity that encompasses per-
ceiving, learning, remembering, thinking, interpreting,
believing, and problem solving. How do these cognitive
factors affect health and illness? Suppose, for instance,
you strongly believe, “Life is not worth living without the
things I enjoy.” If you enjoy smoking cigarettes, would
you quit to reduce your risk of getting cancer or heart
disease? Probably not. Or suppose you develop a pain in
your abdomen and you remember having had a similar
symptom in the past that disappeared in a couple of days.
Would you seek treatment? Again, probably not. These
examples are just two of the countless ways cognition
plays a role in health and illness.

Emotion is a subjective feeling that affects and is
affected by our thoughts, behavior, and physiology.
Some emotions are positive or pleasant, such as joy
and affection, and others are negative, such as anger,
fear, and sadness. Emotions relate to health and illness
in many ways. For instance, people whose emotions are
relatively positive are less disease-prone and more likely
to take good care of their health and to recover quickly
from an illness than are people whose emotions are
relatively negative. We considered these relationships
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when we discussed the role of personality in illness.
Emotions can also be important in people’s decisions
about seeking treatment. People who are frightened of
doctors and dentists may avoid getting the health care
they need.

Motivation is the process within individuals that gets
them to start some activity, choose its direction, and
persist in it. A person who is motivated to feel and look
better might begin an exercise program, choose the
goals to be reached, and stick with it. Many people are
motivated to do what important people in their lives want
them to do. Parents who quit smoking because their child
pleads with them to protect their health are an example.

The Role of Social Factors

People live in a social world. We have relationships
with individual people—a family member, a friend, or
an acquaintance—and with groups. As we interact with
people, we affect them, and they affect us. For example,
adolescents often start smoking cigarettes and drinking
alcohol as a result of peer pressure (Murphy & Bennett,
2004). They want very much to be popular and to look
“cool” or “tough” to schoolmates and others. These
social processes provide clear and powerful motivational
forces. But our social world is larger than just the people
we know or meet.

On a fairly broad level, our society affects the health
of individuals by promoting certain values of our
culture, such as that being fit and healthy is good. The
mass media—television, newspapers, and so on—often
reflect these values by setting good examples and
urging us to eat well, not to use drugs, and not to drink
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Society can help prevent disease or
injury in many ways, such as through
advertisements against smoking.
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and drive. The media can do much to promote health,
but sometimes they encourage unhealthful behavior,
such as when children see jazzy TV commercials for
sweet, nutrient-poor foods (Harris et al., 2009). Can
individuals affect society’'s values? Yes, by writing our
opinions to the mass media and lawmakers, selecting
which television shows and movies to watch, and buying
healthful products, for example.

Our community consists of individuals who live
fairly near one another, such as in the same town
or county, and organizations, such as government.
The influence of communities is suggested in the
research finding that they differ in the extent to which
their members practice certain health-related behaviors,
such as smoking cigarettes or consuming fatty foods
(Diehr et al., 1993). There are many reasons for these
differences. For instance, a community’s environmental
characteristics seem to influence residents’ physical
activity and diets (Sallis et al., 2006; Story et al., 2008).
Residents tend to be more physically active and have
healthier diets in communities that have parks, are safe,
and have stores and restaurants with large selections of
high-quality fruits, vegetables, and low-fat products.

The closest and most continuous social relation-
ships for most people occur within the family, which
can include nonrelatives who live together and share a
strong emotional bond. As individuals grow and develop
in childhood, the family has an especially strong influ-
ence (Murphy & Bennett, 2004). Children learn many
health-related behaviors and ideas from their parents,
brothers, and sisters. Parents can set good examples
for healthful behavior by using seat belts, serving and
eating nutritious meals, exercising, not smoking, and
so on. Families can also encourage children to perform

healthful behaviors and praise them when they do. And
as we have said, an individual can influence the larger
social unit. A family may stop eating certain nutritious
foods, such as broccoli or fish, because one member has
a tantrum when these foods are served.

The role of biological, psychological, and social
factors in health and illness is not hard to see. What is
more difficult to understand is how health is affected by
the interplay of these components, as the biopsychosocial
model proposes. The next section deals with this
interplay.

The Concept of “Systems”

“We need to understand the whole person,” you've
probably heard a professional say. This statement reflects
the recognition that people and the reasons for their
behavior are very complex. Many health professionals
strive to consider all aspects of people’'s lives in
understanding health and illness. This approach uses the
biopsychosocial model and is sometimes called holistic, a
term many people use and define to include a wide range
of “alternative” approaches to promote health, such as
treatments that use aromas and herbs to heal.

We can conceptualize the whole person by applying
the biological concept of “systems” (Engel, 1980). A
system is a dynamic entity with components that are
continuously interrelated. By this definition, your body
qualifies as a system, and it includes the immune and
nervous systems, which consist of tissues and cells. Your
family is a system, too, and so are your community and
society. There are levels of systems, as Figure 1-4 depicts.
If we look at levels within the person, illness in one part
of the body can have far-reaching effects: if you fell and

The World

SOCIAL SYSTEMS

Examples of
systems included:

PSYCHOLOGICAL SYSTEMS
(experience and behavior)

Examples of
systems included:

e Society e Cognition
e Community e Emotion
e Family * Motivation

The Person

BIOLOGICAL SYSTEMS
(genetics and physiology)

Examples of
systems included:
¢ Organs
e Tissues

e Cells

Figure 1-4 A diagram of the interplay of systems in the biopsychosocial model. The person consists of biological and
psychological systems, which interrelate; and each of the systems includes component systems. The person interrelates with
the social systems of his or her world. Each system can affect and be affected by any of the other systems.



seriously injured your leg, your internal systems would
be automatically mobilized to help protect the body from
further damage. In addition, the discomfort and disability
you might experience for days or weeks might affect your
social relations with your family and community. As
systems, they are entities that are constantly changing,
and they have components that interrelate, such as by
exchanging energy, substances, and information.

To illustrate how the systems concept can be useful,
let’s use it to speculate how Ana’s weight problem might
have come about. Let's assume that she did inherit
some factor that affects her weight, such as a liking for
sweet foods. When she was a toddler, Ana’'s parents
were not concerned that she was getting heavy because
they believed a popular misconception: “A chubby baby
is a healthy baby.” The meals the family ate usually
contained lots of high-fat, high-calorie foods and a sweet
dessert. Because Ana was heavy, she was less agile,
tired more easily than children who were not overweight,
and preferred to engage in sedentary activities, such as
playing with dolls or watching television, rather than
sports. She and her friends snacked on cookies while
watching television commercials that promoted high-
fat, sweet breakfast and snack foods, which she got
her parents to buy. Thus, interacting biopsychosocial
systems can contribute to a person’s weight problem.

Using the biopsychosocial model as a guide,
researchers have discovered new and important findings
and ways to promote people’s health and recovery from
illness. Here is a sample of discoveries that we will
discuss in later chapters:

e Using psychological methods to reduce anxiety of
patients who are awaiting surgery enables them to
recover more quickly and leave the hospital sooner.

e Programs that teach safer sex practices have dramatically

reduced risky sexual behavior and the spread of HIV
infection.

e People who have a high degree of social support from
family and friends are healthier and live longer than
people who do not.

e Stress impairs the functioning of the immune system.

* Applying psychological and educational programs for
heart disease patients reduces their feelings of depres-
sion and enables them to live longer.

* Biofeedback and other psychological techniques can
reduce the pain of people who suffer from chronic,
severe headaches.

LIFE-SPAN AND GENDER PERSPECTIVES

People change over time through the process called
“development,” and each portion of the life span is
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affected by happenings in earlier years and affects
the happenings in years that will come. Throughout
people’s lives, health, illness, and the role of different
biopsychosocial systems change. Gender also plays a
role, such as in the health-related behaviors people
perform and the illnesses they develop. This is why it's
important to keep the life span and gender perspectives
in mind when we examine health psychology.

In the life-span perspective, characteristics of a person
are considered with respect to their prior development,
current level, and likely development in the future
(Hayman, 2007). Health and illness characteristics vary
with development. For instance, the kinds of illnesses
people have tend to change with age. Compared with
older people, children are less likely to experience
activity limitations from chronic diseases (USBC, 2010).
llinesses that keep children out of school tend to be
short-term infectious diseases, such as colds or the
flu. In contrast, many people in late adulthood and
old age suffer from heart disease, cancer, and stroke,
which often result in disability and death. Pediatrics
and geriatrics are branches of medicine that deal with
the health and illness of children and the elderly,
respectively.

How do the roles of different biopsychosocial
systems change as we develop? Biological systems
change in many ways. Virtually all systems of the body
grow in size, strength, and efficiency during childhood
and decline in old age. The decline can be seen in the
slowing down that older people notice in their physical
abilities. They have less stamina because the heart and
lungs function less efficiently and the muscles are weaker
(Tortora & Derrickson, 2009). They also recover from
illness and injury more slowly.

Changes occur in psychological systems, too—for
example, in cognitive processes. Children’s knowledge
and ability to think are limited during the preschool
years but grow rapidly during later childhood. Before
children can assume responsibility for their health, they
need to understand how their behavior can affect it. As
children get older and their cognitive skills improve, they
are better able to understand the implications of their
own illness when they are sick and the rationales for
behaviors that promote their health and safety (Murphy
& Bennett, 2004).

How do people’s social relationships and systems
change with development? For one thing, there are some
usual progressions: children usually progress through
levels of education, enter a career in adulthood, become
parents and grandparents, and retire in old age. Changes
in social relationships also relate to health and illness.
Children’s health is largely the responsibility of adult
caregivers—parents and teachers. During the teenage
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years, adolescents take on more and more of these
responsibilities. But age-mates in the community have
a powerful influence, and the need to be accepted by
peers sometimes leads teens toward unhealthful or
unsafe behavior. For example, an adolescent who has
a chronic illness that can be controlled—as diabetes
can—may neglect his or her medical care to avoid
looking and feeling different from other teens (La Greca
& Stone, 1985).

The gender perspective also adds an important dimen-
sion to the biopsychosocial perspective in our effort
to understand how people deal with issues of health
and illness. Males and females differ in their biologi-
cal functioning; their health-related behaviors and social
relationships, such as drinking, dieting, and using safer-
sex practices; and the risk of specific illnesses, such as
breast cancer.

RELATING HEALTH PSYCHOLOGY TO
OTHER SCIENCE FIELDS

Knowledge in health psychology is greatly enriched by
information from many other disciplines, including some
disciplines within psychology, such as the clinical and
social areas; medicine, including psychiatry and pediatrics;
and allied fields, such as nursing, nutrition, pharmacology,
biology, and social work. We will look at four fields that
are very important because they provide information and
a context for health psychology.

RELATED FIELDS

To understand health psychology fully, we need to know
the context in which health and illness exist. The field
of epidemiology—the scientific study of the distribution
and frequency of disease and injury—provides part
of this context. Researchers in this field determine
the occurrence of illness in a given population and
organize these data in terms of when the disease or
injury occurred, where, and to which age, gender, and
racial or cultural groups. Then they attempt to discover
why specific illnesses are distributed as they are. You
have probably seen the results of epidemiologists’ work
in the mass media. For example, news reports have
described areas of the United States where Lyme disease,
a tick-borne illness, occurs at high levels and where
certain forms of cancer are linked to high levels of toxic
substances in the environment.

Epidemiologists use several terms in describing
aspects of their findings (Gerace & Vorp, 1985; Runyan,
1985). We will define five of these terms:

e Mortality means death, generally on a large scale. An
epidemiologist might report a decrease in mortality from
heart disease among women, for instance.

* Morbidity means illness, injury, or disability—basically
any detectable departure from wellness.

¢ Prevalence refers to the number of cases, such as of
a disease or of persons infected or at risk. It includes
both continuing (previously reported) and new cases at
a given moment in time—for example, the number of
cases of asthma as of the first day of the current year.

¢ Incidence refers to the number of new cases, such as of
illness, infection, or disability, reported during a period
of time. An example is the number of new tuberculosis
cases in the previous year.

* Epidemic usually refers to the situation in which
the incidence, generally of an infectious disease, has
increased rapidly.

Some of these terms are used with the word rate,
which adds relativity to the meaning. For instance, the
mortality rate gives the number of deaths per number of
people in a given population during a specified period of
time. An example might be a mortality rate of 5 babies
per 1,000 births dying in their first year of life in the
current year in Canada.

Another discipline of importance to health psychol-
ogy is public health, the field concerned with protecting,
maintaining, and improving health through organized
effort in the community. People who work in public
health do research and set up programs to promote
or provide immunizations, sanitation, health education
and awareness, and community health services (Runyan,
1985). This field studies health and illness in the context
of the community as a social system. The success of
public health programs and the way individual people
react to them are of interest to health psychologists.

Two other related fields are sociology and anthro-
pology (Adler & Stone, 1979). Sociology focuses on human
social life; it examines groups or communities of people
and evaluates the impact of various social factors, such as
the mass media, population growth, epidemics, and insti-
tutions. Medical sociology is a subfield that studies a wide
range of issues related to health, including the impact of
social relationships on the distribution of illness, social
reactions to illness, socioeconomic factors of health care
use, and the way hospital services and medical practices
are organized. Anthropology includes the study of human
cultures. Its subfield, medical anthropology, examines differ-
ences in health and health care across cultures: How do
the nature and definition of illness vary across different
cultures? How do people in these cultures react to illness,
and what methods do they use to treat disease or injury?
How do they structure health care systems? Without the



knowledge from sociology and anthropology, health psy-
chologists would have a very narrow view. Knowledge
from sociology and anthropology gives us a broad social
and cultural view of medical issues and allows us to
consider different ways to interpret and treat illness.

HIGHLIGHT

The process of providing care for a
patient who is suffering from a chronic illness, serious
injury, or disability involves a variety of professionals
working together with physicians as a team. Each
professional has specific training for a special role in
the treatment or rehabilitation process. Most of them
have some education in psychology. We've already seen
how health psychologists can play a role. Let's look at
some careers outside of psychology and the training they
require to practice in the United States, as described in
the Occupational Outlook Handbook (USDL, 2010).

Nurses and Physician Assistants

There are two overall categories of nurses: registered nurses
(RNs) and licensed practical nurses (LPNs). RNs work in
hospitals, community health clinics, physicians’ offices,
and industrial settings. They assess and record patients’
symptoms and progress, conduct tests, administer
medications, assist in rehabilitation, provide instructions
for self-treatment, and instruct patients and their families
in ways to improve or maintain their health. RNs
often deal with mental and emotional aspects of the
patient as well. RNs in the United States must be
licensed to practice, have graduated from an approved
training program in nursing, and have passed a national
examination. RN training programs vary in structure and
length; college and university programs take about 4
years and lead to a baccalaureate degree.

LPNs work in hospitals, clinics, physicians’ offices,
and patients’ homes. They perform nursing activities
that require less training than those performed by RNs.
For example, they take and record temperatures and
blood pressures, administer certain medications, change
dressings, assist physicians or RNs, and help patients
with personal hygiene. Like RNs, LPNs must be licensed
to practice and have graduated from an approved
practical nursing program. Training programs for LPNs
take about a year to complete and are offered through
various types of institutions, such as trade and vocational
schools, community and junior colleges, and hospitals.

Physician assistants and nurse practitioners usually work
closely with medical doctors, performing routine tasks

Related Nonpsychology Careers
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The combined information health psychologists
obtain from epidemiology, public health, sociology, and
anthropology paints a broad picture for us. It describes
the social systems in which health, illness, and the
person exist and develop. (Go to ¥.)

that physicians ordinarily did in the past, such as exam-
ining patients with symptoms that do not appear serious
and explaining treatment details. Training involves a pro-
gram of about 2 years of study; admission often requires
that applicants have had at least 2 years of college and
health care experience.

Dietitians

Dietitians study and apply knowledge about food and its
effect on the body. They do this in a variety of settings,
such as hospitals, clinics, nursing homes, colleges, and
schools. Some dietitians are administrators; other work
directly with patients in assessing nutritional needs,
implementing and evaluating dietary plans, and instruct-
ing patients and their families on ways to adhere to
needed diets after discharge from the hospital. Some
dietitians work for social service agencies in the commu-
nity, where they counsel people on nutritional practices
to help maintain health and speed recovery when they
are ill.

Becoming a dietitian requires a bachelor's or
master’s degree specializing in nutrition sciences or insti-
tutional management. To become a Registered Dietitian,
the individual must complete a supervised internship
and pass an exam.

Physical Therapists

Many patients need help in restoring functional move-
ment to parts of their body and relieving pain. If they
have suffered a disabling injury or disease, treatment
may be needed to prevent or limit permanent disability.
Physical therapists plan and apply treatment for these goals
in rehabilitation.

To plan the treatment, physical therapists review
the patient’s records and perform tests or measurements
of muscle strength, motor coordination, endurance, and
range of motion of the injured body part. Treatment is
designed to increase the strength and function of the
injured part and aid in the patient’s adaptation to having
reduced physical abilities, which may be quite drastic.
People who have suffered severe strokes are sometimes

(continued)
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HIGHLIGHT (Continued)

left partially paralyzed, for instance. The most universal
technique used in physical therapy involves exercise,
generally requiring little effort initially and becoming
more and more challenging. Another technique involves
electrical stimulation to move paralyzed muscles or
reduce pain. Physical therapists also give instructions
for carrying out everyday tasks, such as tying shoelaces
or cooking meals. If the patient needs to use adaptive
devices, such as crutches or a prosthesis (replacement
limb), the therapist provides training.

Physical therapists in the United States must have
completed an approved training program and be licensed
by passing an exam. A master’s degree in physical therapy
is now required to enter the profession.

Occupational Therapists

Occupational therapists help physically, mentally, and
emotionally disabled individuals gain skills needed for
daily activities in a work setting, at school, in the
community, and at home. Their patients are often people
who had these skills at one time, but lost them because
of an injury or disease, such as muscular dystrophy.
These professionals usually specialize in working with
a particular age group, such as the elderly, and a
type of disability—physical, for example. They design
and implement educational, vocational, and recreational
activities based on the patient’s age and the type and
degree of disability. The program for a child, for instance,

might involve academic tasks and crafts; for an adult, it
might involve typing, driving a vehicle, and using hand
and power tools.

Occupational therapists in the United States must
be licensed by passing an exam. Training now requires a
master’'s degree from an approved occupational therapy
program.

Social Workers

The field of social work is quite broad. Probably most
social workers are employed in mental health programs,
but many others work in hospitals, nursing homes,
rehabilitation centers, and public health programs. When
working with people who are physically ill or disabled,
social workers help patients and their families make
psychological and social adjustments to the illness and
obtain needed community services, including income
maintenance. Thus, social workers may arrange for
needed nursing care at home after a patient leaves the
hospital or refer a patient for vocational counseling and
occupational therapy if the illness or disability requires
a career change.

Social workers in the United States must be licensed
or certified to practice. Training requires a bachelor's
degree in a social science field, usually social work, but
often a degree in psychology or sociology is sufficient.
Many positions require a master’'s degree in social work,
the MSW degree.

HEALTH AND PSYCHOLOGY ACROSS
CULTURES

Health and illness have changed across the history and
cultures of the world, as the following excerpt shows:

Lessthan a hundred years ago the infant mortality rate
in Europe and North America was as high as it is in
the developing world now. In New York City in the year
1900, for example, the IMR [infant mortality rate] was
approximately 140 per 1,000—about the same as in
Bangladesh today. In the city of Birmingham, England
a survey taken in 1906 revealed an IMR of almost 200
per 1,000—higher than almost any country in the
world in the 1980s. A look behind these statistics also
shows that the main causes of infant death in New
York and Birmingham then were much the same as
in the developing world now—diarrheal disease and
malnutrition, respiratory infections, and whooping
cough. (UNICEF, cited in Skolnick, 1986, p. 20)

The world view we get from historical-cultural
comparisons can be quite dramatic. Each country’s

present culture is different from every other's and from
the culture it had 200 years ago. Lifestyles have changed
in each culture, and so has the pattern of illnesses that
afflict its citizens.

Sociocultural Differences in Health

The term sociocultural means involving or relating
to social and cultural factors, such as ethnic and
income variations within and across nations. The World
Health Organization collects epidemiological data on
sociocultural differences in health by regions of the
world (WHO, 2008). They reported, for instance, that
the incidence rates (per 100,000 population) for certain
forms of cancer are much higher for some regions than
others. The incidence rates for lung and colon cancers
are low for Eastern Mediterranean nations (21 countries,
including Morocco, Pakistan, and Saudi Arabia) and high
for Western Pacific nations (27, including China, Japan,
New Zealand, and Singapore). Sociocultural health
differences also occur within specific countries. In the




United States, for example, Whites and American Indians
have about 21/, times the incidence rate for kidney
cancer as Asian Americans (ACS, 2009). And among
males, African Americans have far higher rates of lung
and prostate cancer than any other ethnic group. The
differences we see in illness patterns between countries,
regions, or ethnic groups result from many factors,
including heredity, environmental pollution, economic
barriers to health care, discrimination-based negative
emotions, and cultural differences in people’s diets,
health-related beliefs, and values (Mays, Cochran, &
Barnes, 2007; Whitfield et al., 2002). Although people
around the world value good health, not all people have
the attitudes, environments, and access to health care
that promote good health.

Sociocultural Differences in Health Beliefs
and Behavior

Differences across history and culture can also be seen in
the ideas people have about the causes of illness. Recall
our discussion of the widespread beliefs in the Middle
Ages that evil spirits caused illness. Today, educated
people in technological societies generally reject such
ideas. But less sophisticated people often do not, as the
following excerpt shows:

I've heard of people with snakes in their body, how
they got in there I don’'t know. And they take ‘em
someplace to a witch doctor and snakes come out.
My sister, she had somethin’, a snake that was in her
arm. She was a young woman. [ can remember her
bein’ sick, very sick ... This thing was just runnin’ up
her arm, whatever it was, just runnin’ up her arm. You
could actually see it. (Snow, 1981, p. 86)

A disadvantaged person in the United States gave
this account, which is typical of the level of knowledge
generally found in people in underdeveloped regions
or countries. This is important to recognize because
the large majority of people in the world live in
underdeveloped societies.

The United States has been described as a melt-
ing pot for immigrants from every corner of the world.
Immigrants carry with them health ideas and customs
from their former countries. For example, many Chinese
immigrants have entered their new country with the belief
that illness results from an imbalance of two opposing
forces, yin and yang, within the body (Campbell & Chang,
1981). According to this view, too much yin causes colds
and gastric disorders, for instance, and too much yang
causes fever and dehydration. Practitioners of traditional
Chinese medicine try to correct an imbalance by prescrib-
ing special herbs and foods or by using acupuncture, in
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which fine needles are inserted under the skin at special
locations of the body. Immigrants and others with these
beliefs often use these methods when sick instead of,
or as a supplement to, treatment by an American physi-
cian. They may also pressure their family members to do
this, too: a pregnant Chinese woman who was a regis-
tered nurse “followed her obstetrician’s orders, but at the
same time, under pressure from her mother and mother-
in-law, ate special herbs and foods to insure birth of a
healthy baby” (Campbell & Chang, 1981, p. 164).

Religion is an aspect of culture. Many religions
include beliefs that relate to health and illness. For
instance, Jehovah's Witnesses reject the use of blood and
blood products in medical treatment (Sacks & Koppes,
1986). Christian Scientists reject the use of medicine,
believing that only mental processes in the sick person
can cure the illness. As a result, sick persons need
prayer and counsel as treatment to help these processes
along (Henderson & Primeaux, 1981). These beliefs are
controversial and have led to legal conflicts between
members of these religions and health authorities
in the United States, particularly when parents reject
medical treatments for life-threatening illnesses for their
children. In such cases, the physician and hospital can
move quickly to seek an immediate judicial decision
(Sacks & Koppes, 1986).

Some religions include specific beliefs that promote
healthful lifestyles. Seventh-day Adventists, for example,
believe that the body is the “temple of the Holy Spirit”
and cite this belief as the reason people should take care
of their bodies. Adventists abstain from using tobacco,
alcohol, and nonmedically prescribed drugs. In addition,
they promote in fellow members a concern for exercise
and eating a healthful diet (Henderson & Primeaux,
1981). Although it is clear that cultural factors play a role
in health, our knowledge about this role is meager and
needs to be expanded through more research.

RESEARCH METHODS

Contemporary mass media present lots of scientific find-
ings. Diets high in fiber and low in saturated fats are good
for your health. Smoking is not. Dozens of toxic, or poi-
sonous, chemicals can cause cancer. How do scientists
discover these relationships? What methods do they use?

Scientists do research. Often their research is plan-
ned and conducted to test a theory—a tentative explanation
of why and under what circumstances certain events
occur (Michie & Prestwich, 2010). For example, a leading
theory of the cause of heart disease is that excess
cholesterol, a fatty substance in the blood, is deposited
in artery walls. This buildup hardens and narrows the
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diameter of the artery, thereby causing tissue damage to
the heart if the flow of blood in an artery becomes
blocked. Cholesterol comes from two sources. Most
cholesterol in the blood is manufactured by the body; the
rest of it comes from the foods we eat—especially red
meats, egg yolks, butter and some oils, and most cheeses.

The cholesterol theory is one of several useful
theories of heart disease. By useful we don’t necessarily
mean that it is correct. We mean that it:

e Isclearly stated.
* Brings together or organizes known facts.
* Relates information that previously seemed unrelated.

* Enables us to make predictions, such as what would
happen if cholesterol levels were reduced.

Useful theories play an important role in all sciences.
Because theories offer predictions, they guide research
programs by suggesting a “road map” of relationships to
study.

As you think about the causes of heart disease, you'll
realize that both the illness and the theoretical cause—in
this case, high levels of cholesterol—can change or vary
from one time to another and from one individual to
another. That is, the condition of the heart and arteries
and the amount of cholesterol in the blood are not
constant. Because these things vary, they are called
variables. A variable is any measurable characteristic of
people, objects, or events that may change. The variables
studied in research are of two types: an independent variable
is studied for its potential or expected influence, as in the
case of cholesterol levels; a dependent variable is assessed
because its value, such as the condition of the heart, is
expected to “depend” on the independent variable.

Researchers use a variety of experimental and nonexper-
imental methods to study health-related variables like the
ones we've discussed (Sarafino, 2005).

EXPERIMENTS

An experiment is a controlled study in which researchers
manipulate an independent variable to study its effect on
a dependent variable. In a well-designed experiment—
which is often called a trial in health research—all
other variables are controlled or held constant. The
term manipulate means that the researchers produce or
introduce the levels of the independent variable they are
studying.

The Experimental Method:
A Hypothetical Example

To illustrate the experimental method, let's see how
researchers might test the cholesterol theory of heart

disease. One prediction, or hypothesis, from the theory is
that people’s incidence of heart disease should decrease
if they reduce their cholesterol levels. We could test this
hypothesis by lowering some people’s cholesterol levels
and seeing if these people develop fewer heart attacks
over a suitable period of time than they otherwise would.
How can we lower their cholesterol levels? There are
two ways to manipulate this independent variable, both
of which would require including medical professionals
in the research team. One way is to alter the people’s
diets, and the other is to have them take a cholesterol-
lowering drug regularly. We will use the latter approach
and assume, for our example, that the drug is new and
the only one available.

We'd start the research by selecting a fairly large sam-
ple of people—preferably at least middle-aged, because
they have a relatively high risk of having a heart attack in
the near future. Then we assign them randomly to the con-
ditions or groups in the experiment. One way to assign
them randomly is to put their names on cards in a bowl,
mix up the cards, and draw the cards out one at a time.
The first name drawn would be assigned to one group, the
second name to another group, and so on. By doing this,
we can equate the groups, distributing the people’s existing
characteristics, such as personality and genetic factors,
fairly equally across groups. As a result, the characteris-
tics will have about the same impact on the dependent
variable (heart attacks) for each of the groups.

To test the hypothesis, we will need two groups of
people. One group receives the experimental treatment,
the cholesterol-lowering pills, and is called the experi-
mental group. The other group receives their usual care
without the drug, and is called the control group (or com-
parison group). By administering the drug to and lowering
the cholesterol level of one group, but not the other,
we are manipulating the independent variable. We then
observe over several years the incidence of heart attacks.
If the experimental group has fewer heart attacks than
the control group, the hypothesis is supported.

You may be wondering, “Isn't it possible that a
decrease in heart attacks for the experimental group
could result not from the drug per se, but simply from
taking any substance a medical person prescribes?”
Sometimes people’s beliefs or expectations can affect
their health (Ader, 1997; Rehm & Nayak, 2004). To control
for this possibility, we would have a third group: they'd
receive an inert, or inactive, substance or procedure—
called a placebo—in the form of pills that look like
medicine. The placebo group would be given the same
instructions as the experimental group, and both would
have equal expectations about the effectiveness of the
pills. Any influence the placebo has on the dependent
variable is called a placebo effect.



One other control procedure is needed: the per-
son who distributes the pills should not know which
pills contain the active drug. Why? This person could
inadvertently bias the outcome of the experiment,
such as by giving instructions offhandedly to the
placebo group but emphatically and precisely to the
experimental group. Being unaware of which indi-
viduals are getting which treatment is called being
blind as to the treatment. Since both the individu-
als receiving and distributing the pills are unaware,
the method we are using is called the double-blind
procedure.

Now that we have included these control procedures,
let’s look at the outcome of our hypothetical experiment.
As Figure 1-5 shows, the people in the experimental
group had far fewer heart attacks than those in the other
groups. Thus we can conclude that lowering cholesterol
levels in the blood causes a decrease in heart disease,
as the theory predicts. Notice also in the graph that the
people in the placebo group had somewhat fewer heart
attacks than the controls. This suggests a placebo effect,
with expectancy having some effect on heart disease,
but not nearly as much as the active ingredient in the
cholesterol-lowering drug.

You may have noticed that our conclusion used the
word causes: lowering cholesterol “causes” a decrease in
heart disease. To make a cause-effect conclusion, it must
be clear that three criteria have been met:

e The levels of the independent and dependent variables
corresponded or varied together.

e The cause preceded the effect.
e All other plausible causes have been ruled out.
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Well-designed experiments, usually called random-
ized controlled trials, meet these requirements because
the researchers use random assignment to equate the
groups, manipulate the independent variable, and con-
trol variables that are not being studied. Other research
approaches do not use experimental methods and do
not provide the ability to determine what causes what.

Comparing Experimental and
Nonexperimental Methods

Research always involves the study of variables, but
in nonexperimental methods, the researchers either do not
manipulate an independent variable and/or do not equate the
groups. In addition, there is frequently less opportunity
for precise measurement and for control of variables not
being studied. As a result, although nonexperimental
methods may be used to point out relationships between
variables, they do not provide direct and unambiguous
tests of cause-effect relationships.

Nonexperimental methods are nevertheless very
valuable and have some important advantages. Some-
times it is simply not possible or feasible to assign
subjects randomly and manipulate the variable of inter-
est. We cannot manipulate the past lifestyles of people,
for instance; the past has already happened. Nor can
we have individuals in one group of a study do harmful
things they would ordinarily not do simply to test an
important theory. For instance, it would be unethical to
assign people of a sample to a group in which they must
smoke cigarettes for the next 5 years if some of these
people do not smoke or want to quit. Even if it were eth-
ical, nonsmokers might refuse to do it. What if we didn’t
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Assess health
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(inert pills)
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Figure 1-5 The left-hand portion of this diagram shows how the study would be carried out. Subjects (also called
participants) are assigned to groups and, after a suitable period of time, the researcher checks whether they have had
heart attacks. The right-hand portion illustrates how the results might appear on a graph: participants who received the
anticholesterol drug had far fewer heart attacks than subjects in the placebo group, who had somewhat fewer attacks than

those in the control group.



22 Part I/ An Introduction: Basic Issues and Processes

randomly assign individuals to groups? If we do not ran-
domly assign them, the groups are not likely to be equal
at the start of the study with respect to characteristics,
such as genetics or past lifestyle, that could affect the
outcome of the research. In situations like this in which
ethical considerations prevent the study of humans in
research, animals are sometimes used.

In many cases, the aim of a research project
requires only that an association between variables be
demonstrated. We may want to know, for instance, which
people are at greatest risk for a disease so that we may
help them avert it. Studies to determine risk factors
are examples, which have revealed that people who are
among the most likely to develop heart disease are
male and/or over 50 years old (AHA, 2010). Researchers
can determine this relationship without manipulating
gender or age, and a nonexperimental method is, in fact,
the most appropriate technique.

The rest of our examination of research methods
will focus on nonexperimental approaches in research
relating to health psychology and continue to use the
cholesterol theory of heart disease as the basis for
research examples. Let’s turn to correlational studies
as the first of these methods.

CORRELATIONAL STUDIES

The term correlation refers to the co or joint relation
that exists between variables—changes in one variable
correspond with changes in another variable. Suppose,
for example, we did a study of two variables: heart
function and people’s diets, particularly the amount of
cholesterol they consume. A measure of heart function
is cardiac output, the amount of blood the heart pumps per
minute. Working with a physician, we recruit a sample of,
say, 200 middle-aged adults and have them keep detailed
records of their diets for the 2 weeks prior to the visit
when the physician measures their cardiac output. We
then calculate the amount of cholesterol consumed on
the basis of their records.

Once we know the cardiac output and cholesterol
intake of each of the subjects, we can assess the degree to
which these variables are related, expressed statistically
as a correlation coefficient, which can range from +1.00
through .00 to —1.00. The sign (+ or —) of the coefficient
indicates the direction of the relationship. A plus sign
means that the association is “positive”: for instance,
people with high (or low) scores on one variable, say,
cardiac output, tend to have high (low) scores on the
other variable, such as blood pressure. Conversely, a
minus sign means that the association is “negative: high
scores on one variable tend to be associated with low
scores on the other variable. For example, high cardiac

output is correlated with low concentrations of cells in
the blood, because cells thicken the blood (Rhoades
& Pflanzer, 1996). Thus, there is a negative correlation
between cardiac output and concentration of blood cells.

Disregarding the sign of the correlation coefficient,
the absolute value of the coefficient indicates the
strength of association between variables. The higher the
absolute value (that is, the closer to either +1.0 or
—1.0), the stronger the correlation. As the absolute value
decreases, the strength of the relationship declines. A
coefficient approximating .00 means that the variables
are not related. From the information we have just
covered, we can now state a definition: correlational
studies are nonexperimental investigations of the degree
and direction of statistical association between two
variables.

Let's suppose that our study revealed a strong
negative correlation—a coefficient of —.72—between
cardiac output and cholesterol intake. This would support
the cholesterol theory, because low cholesterol intake
should produce less fatty buildup to clog the arteries,
thereby allowing the heart to pump more blood per
minute. But we cannot say on the basis of our study
that these events occurred, and we cannot conclude that
low cholesterol intake causes high cardiac output. Why?
Because we did not manipulate any variable—we simply
measured what was there. It may be that some variable
we did not measure was responsible for the correlation.
For example, the people with low cholesterol intake may
also have had low concentrations of blood cells, and it
may have been this latter factor that was responsible
for their high cardiac output. We don’t know. We would
only know for sure that the two variables have a strong
negative relationship.

Although correlational studies typically cannot
determine cause-effect relations, they are useful for
examining existing relationships and variables that can-
not be manipulated, developing hypotheses that may be
tested experimentally, and generating predictive infor-
mation, such as risk factors for health problems.

QUASI-EXPERIMENTAL STUDIES

Quasi-experimental studies look like experiments be-
cause they have separate groups of subjects, but they
are not because the subjects were not randomly assigned
to groups. In some types of quasi-experiments, the
independent variable is manipulated, but in other types,
it is not. A commonly used quasi-experimental approach
is called an ex post facto study, in which subjects are
categorized and placed in groups on the basis of an
existing variable or circumstance. Groups based on
gender (males and females), cholesterol level (high,



moderate, and low), or diet (high-fat and low-fat) in
the past year are examples.

We could do a quasi-experimental study relating to
the cholesterol theory of heart disease in the following
way. Suppose we wanted to see if people’s cholesterol
level at the time of a heart attack is associated with
the severity of the attack. For this study, we could just
consult the medical records of heart disease patients,
since it is standard practice to assess both variables. We
could categorize the patients as having a high or low
cholesterol level at the time they were admitted to the
hospital. Then we would determine whether the attacks
were more severe for one group than for the other.

If we found that the high-cholesterol patients had the
more severe heart attacks, could we conclude that higher
levels of cholesterol in the blood cause more severe
attacks? No—for the same reasons we've discussed
before. We cannot tell what caused what. In fact, this
particular study could have been turned around. We
could have categorized the patients on the basis of the
severity of their attacks and then compared these groups
for cholesterol levels. We would have found the same
relationship: severe heart attacks are associated with a
high level of cholesterol in the blood.

In general, the conclusions from quasi-experimental
studies are basically correlational. The relationships
they reveal do not become causal simply because we
categorize subjects. There are many variations to the
quasi-experimental method. We will look at a few of the
more important ones, beginning with retrospective and
prospective approaches.

Retrospective and Prospective Approaches

The prefix retro means “back” or “backward,” and spective
comes from the Latin word meaning “to look.” Thus,
the retrospective approach uses procedures that look
back at the histories of subjects, such as individuals who
do or do not have a particular disease. The purpose of
this approach is to find commonalities in the people’s
histories that may suggest why they developed the
disease.

How is the retrospective approach used in a quasi-
experimental study? We might identify two groups of
individuals. One group would consist of people who
have already developed a particular illness, such as
heart disease. They would be compared against a control
group, consisting of similar people without the disease.
We would then examine the two groups for characteristics
of their histories that are common to one group, but
not the other. We might find, for example, that the heart
disease victims reported having eaten higher-cholesterol
diets during the preceding 10 years than the controls
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did. Although the retrospective approach is relatively
easy to implement, it has a potential shortcoming: when
the procedures rely on people’s memories, especially
of long-past happenings, the likelihood of inaccurate
reports increases.

The prospective approach uses procedures that
look forward in the lives of individuals, by studying
whether differences in a variable at one point in time are
related to differences in another variable at a later time.
We could do this to see whether certain characteristics
or events in people’s lives are associated with their
eventual development of one or more diseases. In using
the prospective approach, we would start by recruiting a
large group of people—say, 2,000—who did not yet have
the illness in question, heart disease. Periodically over
several years we would interview them, have a physician
examine them, and check their medical records. The
interviews would inquire about various events and
characteristics, such as cholesterol intake. Then we would
categorize the people—for instance, as having or not
having had a heart attack—and determine whether these
groups differed in some earlier aspects of their lives.

What might our study show? We might find that,
compared with people who did not have heart attacks,
those who did had eaten diets that were much higher
in cholesterol. We might also find that changes in
people’s diets, becoming higher or lower in cholesterol
content over the years, corresponded with their suffering
an attack. That is, those who consumed increasing
amounts of cholesterol had more heart attacks than
those whose cholesterol intake decreased. Because this
is a quasi-experimental study, we cannot be certain
that high-cholesterol diets caused the heart disease. But
the prospective approach gives greater plausibility to a
causal link than the retrospective approach would. This is
because the diets, and changes in them, clearly preceded
the heart attacks.

Retrospective and prospective approaches to study
health were developed by epidemiologists. These
approaches have been useful in identifying risk factors
for specific illnesses.

Developmental Approaches

We saw earlier that the life-span perspective adds an
important dimension to the study of health and illness.
An essential research approach in studying life-span
development is to examine and compare subjects at
different ages. Of course, the age of the subjects cannot
be manipulated; we can assign individuals to groups
based on their age, but this assignment is not random.
This approach is quasi-experimental, and, therefore, age
itself cannot be viewed as a cause of health or behavior.
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Two basic approaches are used for studying the
age variable. In the cross-sectional approach, different
individuals of different ages are observed at about the
same time. The longitudinal approach involves the
repeated observation of the same individuals over a long
period of time. The longitudinal approach is like the
prospective method, but it focuses specifically on age
as a variable. Let's see how the cross-sectional and
longitudinal approaches are used.

Suppose we were interested in examining age-
related changes in dietary intake of cholesterol among
middle-aged adults. If we use a cross-sectional approach,
we might evaluate the diets of, say, 50 adults at each
of three approximate ages—for example, 35, 45, and 55
years—during the current month. On the other hand, if
we use a longitudinal approach to examine the same age
range, we would evaluate the diets of 50 35-year-olds
during the current month, and again when they are 45
and 55 years of age. This longitudinal study would take
20 years to complete.

Not all longitudinal studies take so long to do.
Often a shorter span of ages—sometimes only a few
months—is appropriate, depending on the question
or issue the researcher wants to resolve. But the
longitudinal approach, and the prospective approach
in general, is typically more costly in time and money
than the cross-sectional approach. Also the longer a
study lasts, the greater the likelihood that subjects in the
sample will be lost. Some will move away, others will lose
interest in participating, and still others may die. Despite
these difficulties, it is a valuable research approach that is
unique in its ability to examine change and stability in the lives
of individuals across time. For example, our longitudinal
study could tell us whether individuals who eat a high-
cholesterol diet at age 35 will generally continue to do so
many years later. In contrast, a cross-sectional approach
loses sight of stability and individual changes.

Now, let’s suppose we did our cross-sectional study
and found that the cholesterol content of adults’ diets
decreased with age. We would then like to know why this
is so. One possible answer is that people change their
diets as they get older because they feel more vulnerable
to heart disease. So we asked the oldest group, using
the retrospective approach, if they feel more vulnerable
and eat less high-cholesterol food today than they used
to. Sure enough, they said yes. But another reason for
the current age differences in diet could be that the
older adults never ate diets as high in cholesterol as
those of the younger adults. So we asked the oldest
group to describe the diets they ate 10 or 20 years
ago. The diets they described contained less cholesterol
than their current diets (which we already knew) and the
current diets of the 35- and 45-year-olds in our study! This

finding reflects the fact that the older subjects grew up
at a different time, when food preferences or availability
may have been different.

The influence of having been born and raised at a
different time is called a cohort effect. The term cohort refers
to a group of people who have a demographic factor in
common, such as age, generation, or social class. As a
result, they share a set of experiences that are distinct
from those of other cohorts. Researchers can examine
cohort effects by combining the two developmental
approaches. Looking back at our study with middle-
aged adults, the combined approach could be carried
out by selecting and testing 35-, 45-, and 55-year-olds
initially. So far the study is cross-sectional, but we would
follow most of these same adults longitudinally and
add younger subjects along the way. By doing this in a
planned and systematic way, we'll have data on cross-
sectional differences, changes within each cohort, and
differences between cohorts.

Single-Subject Approaches

Sometimes studies are done with just one subject. One
type of research that uses this approach is the case study, in
which a trained researcher constructs a systematic biog-
raphy from records of the person’s history, interviews,
and current observation. This kind of research is useful
in describing, in depth, the development and treatment
of an unusual medical or psychological problem. Other
types of research that use one subject are called single-
subject designs. This approach is often used for demon-
strating the usefulness of a new treatment method for a
specific medical or behavioral problem. In the simplest of
these designs, data on the subject’s problem at the begin-
ning and end of treatment are compared. Often, follow-up
assessments are made weeks or months later to see if the
person’s condition has regressed. Some single-subject
designs have additional phases or features that enable
them to provide evidence for cause-effect relationships.

The principal disadvantage of single-subject app-
roaches is that information on only one subject, no
matter how detailed it is, may not describe what would
be found with other individuals. A major purpose of
psychological research is to collect information that can
be applied or generalized to other people. Nevertheless,
studies using one subject stimulate the development of
new treatment procedures and suggest topics for further
research.

GENETICS RESEARCH

In the 19th century, Charles Darwin speculated that
unseen particles called “gemmules” were present in the



sperm and ovum. Darwin’s concept of gemmules formed
the basis for the search for genetic materials. What did
this search yield?

Genetic Materials and Transmission

Researchers discovered threadlike structures called chro-
mosomes and proposed that these structures contained
units called genes. Soon they determined the basic sub-
stance in all genetic material—deoxyribonucleic acid, or DNA
for short—and described its structure. Today we know
that DNA determines our growth patterns and physical
structures (Tortora & Derrickson, 2009). We also know
that genes are discrete particles of DNA that are strung
together in chromosomes and transmitted from parent
to child. Each parent contributes half of the genetic
information we inherit.

Chromosomes have identifying features. Pho-
tographs taken through a microscope can be arranged
according to the size and shape of chromosome pairs.
One pair is called the sex chromosomes because they carry
the genes that will determine whether an individual will
be female or male. The normal sex chromosomes for
males consist of one large chromosome (called an X
chromosome) and one small chromosome (called a Y
chromosome); females have two X chromosomes. As
with chromosomes, genes come in pairs. Although a
single pair of genes may determine some traits a person
inherits, others require many genes. Some traits occur
in the presence of a single dominant gene, with the paired
gene making little or no contribution. But when a trait
occurs only if two identical genes make up the pair,
these genes are called recessive.

Twin and Adoption Studies

How do psychologists and other scientists determine
whether hereditary factors influence people’s health
and illness? The methods are based on a distinction
between two types of twins. Monozygotic (MZ), or identical,
twins are conceived together and have the same
genetic inheritance; dizygotic (DZ), or fraternal, twins are
conceived separately and are no more genetically similar
than singly born siblings and may, of course, be of
different sex.

Much of the research on hereditary factors has
focused on the differences in characteristics shown in
MZ twins as compared with DZ twins. Investigations
using this approach are called twin studies. The ratio-
nale for making these comparisons, although statistically
complex, is logically simple. Because the two individuals
in an MZ pair are genetically identical, we can assume
that differences between them are environmentally deter-
mined. Conversely, the greater the similarity between MZ
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twins, the more likely it is that the characteristic is genet-
ically influenced. Differences between DZ twins, on the
other hand, are due to both genetic and environmental
factors, even when they are the same sex. If we could
assume that both members of each MZ and same-sex
DZ pair that we study have had equal environmental
experiences, we could measure genetic influence simply
by subtracting the differences for MZ from the differ-
ences for DZ twins. Even though both members of each
MZ and DZ pair may not have had equal environmental
experiences, researchers can take the differences into
account—and when they do, important genetic forces
are still found (Scarr & Kidd, 1983).

Another way to examine hereditary influences is
to study children adopted at very early ages. Adoption
studies compare traits of adopted children with those
of their natural parents and their adoptive parents.
Why? Adoptive parents contribute greatly to the rearing
environment, but are genetically unrelated to the
children; the natural parents are genetically related to
the children, but play little or no role in rearing them.
So, if adopted children are more similar to their natural
parents than to their adoptive parents, we then have
evidence for heredity’s influence.

Let's look at a few conclusions relevant to health psy-
chology that have come from twin and adoption studies.
First, heredity affects not only physical characteristics,
such as height and weight, but also physiological func-
tions, including heart rate and blood pressure (Ditto,
1993). Second, genetic disorders can produce very high
levels of cholesterol in the blood, making their victims
susceptible to heart disease at very early ages (AMA,
2003). Third, some evidence indicates that heredity has
its greatest impact on people’s health early in life, and by
old age the role of habits and lifestyle become increas-
ingly important (Harris et al., 1992). Fourth, although
genetic factors affect people’s risk of developing cancer,
environmental factors appear to play a stronger role for
most people (Lichtenstein et al., 2000).

Linking Specific Genes with Diseases

After having identified which disorders have a genetic
basis, researchers began looking for links to specific
genes. We now know that every human cell contains
30,000-40,000 genes, and almost all of the human system
of genes have been identified and mapped (IHGSC, 2001).
Genes influence a vast number of traits, including more
than 3,000 diseases. For some diseases, researchers have
even pinpointed the exact gene locations. We will look
at a few of these traits and diseases.

Sickle-cell anemia is a hereditary disease whose victims
are usually Black people. In the United States, nearly 10%
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of the African American population carries a recessive
gene for this disease and do not have the disorder
(Raphael, 1999). The body of a person who has two
of these genes manufactures large quantities of sickle-
shaped red blood cells that carry little oxygen and
tend to clump together in the bloodstream—often
they cannot pass through capillaries. As a result, the
vital organs of people with sickle-cell anemia receive
inadequate amounts of oxygen and incur tissue damage.
The condition, which usually develops in childhood,
produces painful episodes, progressive organ failure,
and brain damage.

Another recessive disease is phenylketonuria (PKU). In
this disease, which occurs more frequently among Whites
than other racial groups, the baby’s body fails to produce
a necessary enzyme for metabolizing phenylalanine, a
toxic amino acid present in many common foods (AMA,
2003). If the disease is not treated, the amino acid builds
up and causes brain damage. Placing PKU babies on
special diets as soon as possible after birth can prevent
this. When the brain is more fully developed after about
5 years of age, many PKU children can switch to normal
diets. PKU provides a good example of an inherited
disease that can be controlled by modifying the victim's
behavior.

Researchers are also closing in on certain oncogenes,
which are genes that can cause cancer. Researchers have,
forexample, found oncogenes for certain types of cancers
of the colon (Bodmer et al., 1987), breast (Chen et al.,
1995; Wooster et al., 1995), skin (Hussussian et al., 1994),
lung (Rodenhuis et al., 1987), and prostate (Lee et al.,
1994). Oncogenes can be normal genes or mutations
that may result from exposure to harmful environmental
agents, such as tobacco smoke.

Epigenetic Effects

Epigenetics is a process in which chemical structures
within or around the DNA govern how, when, and how
much a gene acts. These structures typically suppress
the gene’s usual activity, can change, and can be passed
on to one’s offspring (Foley et al., 2009; Zhang & Meaney,
2010). Epigenetics operates in normal development,
such as when cells specialize to become heart or brain
cells. But environmental events can change epigenetic
processes, especially during prenatal, early childhood,
and puberty periods. Environmental factors that can
lead to epigenetic changes include exposure to toxic
chemicals, bacterial and viral infection, dietary elements,
tobacco, alcohol, and drugs.

For both members of an MZ twin pair, gene activity
is highly similar in childhood and becomes less and
less similar as they get older, especially when their

lifestyles differ and the resulting epigenetic changes
accumulate. Evidence today suggests that epigenetic
changes can influence an individual’s response to stress,
ability to learn and remember, and development of health
problems, such as cancer, heart disease, obesity, asthma,
and diabetes. The study of epigenetics is fairly new, and
there’s a lot we don't yet know about it. Given that most
of the research on epigenetics has been conducted with
animals, to what extent do the same specific effects
occur in humans? What determines the likelihood that
an epigenetic change will be inherited? Can epigenetic
processes that lead to health problems be reversed, such
as by taking medication?

Which Research Method Is Best?

In this chapter, we have discussed a variety of research
methods that are useful in health psychology. Which one
is best? Some scientists might say that randomized
controlled trials are best because they can uncover
cause-effect relationships. But precise control and
manipulation do not always yield results that help us
understand real-life behavior. For example, studying
behavior in experimental settings sometimes involves
artificial conditions, such as precisely occurring events
and special equipment. To the extent that these
conditions are unlike the subjects’ real world, their
behavior may be influenced. As a result, when reading
about an experiment, it is useful to keep two questions
in mind: Does the experimental situation approximate
anything the subjects might experience in real life?
If the experimental situation is highly artificial, what
specific effect might this have on the outcome of the
experiment? New techniques may help avoid these and
other problems. For example, a method called ecological
momentary assessment uses devices, such as pagers, to
cue and collect data on individuals periodically in their
regular day-to-day living (Shiffman & Stone, 1998).

In a sense, all the research methods we discussed
are “best,” since the investigator must select the most
suitable method(s) to answer the specific question(s)
under study. This leads us to a final point: it is possible
and desirable to use experimental and nonexperimental
methods simultaneously in one study. For instance, if we
wanted to find out whether people’s reading information
about the health effects of excessive cholesterol would
induce them to modify their diets we could manipulate
the independent variable by having the experimental
group, but not the control group, read the health infor-
mation. We might also want to test people of different
ages: people who are 50 years of age might be more
easily persuaded to lower their cholesterol levels than
people who are 20. We could examine both variables by



randomly assigning people of each of the two age groups
to experimental and control groups and later examining
their diets and blood cholesterol levels. Note, however,

SUMMARY
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that the kinds of conclusions yielded by each variable
(information and age) will differ; only the manipulated
variable can yield unambiguous causal statements.

Health and illness are overlapping concepts that exist along
a continuum. One end of the illness/wellness continuum is
dominated by health—a positive state of physical, mental,
and social well-being that varies over time; the other end
is dominated by illness, which produces signs, symptoms,
and disabilities. The patterns of illness affecting people
have changed across history, especially in the 20th century.
Compared with earlier times, today people die at later ages
and from different causes. Infectious diseases are no longer
the principal cause of death in technological societies
around the world. Chronic illnesses now constitute the
main health problem in developed nations.

Ideas about physiology, disease processes, and the
mind have changed since the early cultures thousands of
years ago, when people apparently believed that illness
was caused by evil spirits and the like. Greek philosophers
produced early written ideas about health and illness,
considering how sickness happens and the mind/body
problem. During the Middle Ages, the Church had an
enormous influence on ideas about illness, and the
belief in mystical causes of disease became strong again.
Philosophers and scientists from the 17th to the 20th
centuries provided the foundation for the biomedical model
as a way to conceptualize health and illness.

The biomedical model has been extremely useful,
enabling researchers to make great advances in conquering
many infectious diseases through the development of
vaccines and treatments. But many researchers today have
come to recognize that aspects of individual patients—their
histories, social relationships, lifestyles, personalities,
mental processes, and biological processes—must be
included in a full conceptualization of risk factors for illness.
As a result, the biopsychosocial model has emerged as an

KEY TERMS

alternative to the biomedical approach and proposed a
constant interplay of biological, psychological, and social
systems—each interrelated with and producing changes in
the others. Psychosomatic medicine, behavioral medicine,
and health psychology have introduced new techniques,
such as behavioral and cognitive methods, to promote
health. Life-span, gender, and sociocultural perspectives
add important dimensions to this model by considering
the role of people’s development, sex, and culture in health
and illness. Health psychology draws on knowledge from a
variety of other psychology fields and nonpsychology fields,
such as medicine, biology, social work, epidemiology,
public health, sociology, and anthropology. Epidemiology
examines the mortality, morbidity, prevalence, incidence,
and epidemic status of illnesses.

The study of important variables in health psychology
involves the use of experimental and nonexperimental
research methods, often testing a theory. A well-designed
experiment can lead to cause-effect conclusions because
it involves rigorous control, such as with placebo and
double-blind methods, and manipulation of variables.
Correlational studies test relationships between variables;
a correlation coefficient describes an association between
variables but does not indicate whether it is a causal
relation. Quasi-experimental studies are useful when
subjects cannot be randomly assigned to groups or
independent variables cannot be manipulated, such as the
subjects’ history, age, and gender; quasi-experiments often
use retrospective and prospective approaches. To study
people at different ages, researchers use cross-sectional
and longitudinal approaches. The role of heredity in health
and illness can be examined through twin and adoption
studies and by examining epigenetics.
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PROLOGUE

When Tom was born 20 years ago, his parents were
thrilled. Here was their first child—a delightful baby with
such promise for the future. He looked healthy, and
his parents were pleased that he was consuming large
amounts of milk, often without becoming satiated. They
took this as a good sign. But, in this case, it wasn't.

As the weeks went by, Tom'’s parents noticed that he
wasn't gaining as much weight as he should, especially
since he was still consuming lots of milk. He started to
cough and wheeze often and developed one respiratory
infection after another. They became concerned, and so
did his pediatrician. After a series of tests, the devastating
diagnosis was clear: Tom had cystic fibrosis, a chronic,
progressive, and eventually fatal disease. Cystic fibrosis
is an inherited disease of the respiratory system for which
there is no cure and no effective treatment.

Tom has had a difficult life, and so has his family.
The respiratory infections he had in infancy were just the
beginning. His disease causes thick, sticky secretions
that constantly block airways, trap air in the lungs,
and help bacteria to thrive. Other body systems also
become affected, causing additional problems, such as
insufficient absorption of food and vitamins. As a result,
he was sick often and remained short, underweight,
and weak compared with other children. His social
relationships have always been limited and strained,
and the burden of his illness has taken its toll on his
parents.



When Tom was younger and people asked him,
“What do you want to be when you grow up?” he would
answer, “I'm going to be an angel when I grow up.”
What other plans could he have had, realistically? At 20,
he has reached the age by which half of the victims of
cystic fibrosis die. Physical complications, such as heart
damage, that generally afflict several body systems in the
last stages of this disease have begun to appear.

We can see in Tom'’s story that biological factors,
such as heredity, can affect health; illness can alter
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social relationships; and all interrelated physiological
systems of the body can be affected. In this chapter
we outline the major physical systems of the body. Our
discussion focuses on the normal functions of these
systems, but we consider some important problems,
too. What determines the degree of paralysis a person
suffers after injury to the spine? How does stress affect
our body systems? What is a heart attack, and what
causes it?

This chapter is organized into six modules that can
be covered all at once or distributed to other chapters,
depending on the approach the instructor prefers. You
will find notices at appropriate points in later chapters,
each telling students using the distributed approach

who've not yet read a specific module to “read it now.”
As an example, the notice for Module 4 on the respiratory
system appears in Chapter 7, as the students prepare to
read the material on cigarette smoking.

MODULE 1: THE NERVOUS SYSTEM

We all know that the nervous system, particularly the
brain, in human beings and other animals controls
the way we initiate behavior and respond to events
in our world. The nervous system receives information
about changes in the environment from sensory organs,
including the eyes, ears, and nose, and it transmits
directions that tell our muscles and other internal organs
how to react. The brain also stores information—being a
repository for our memory of past events—and provides
our capability for thinking, reasoning, and creating.

HOW THE NERVOUS SYSTEM WORKS

The nervous system constantly integrates the actions
of our internal organs—although we are not generally
aware of it. Many of these organs, such as the heart
and digestive tract, are made of muscle tissues that
respond to commands. The nervous system provides
these commands through an intricate network of billions
of specialized nerve cells, called neurons.

Although neurons in different parts of the nervous
system have a variety of shapes and sizes, the diagram
in Figure 2-1 shows their general features. Projecting
from the cell body are clusters of branches called dendrites,
which generally function as receivers for messages from
adjacent neurons. These messages then travel through
an axon, which splits into branches at the far end.
The tips of these branches have small swellings called
synaptic knobs that connect to the dendrites of other
neurons, usually through a fluid-filled gap. This junction

< Dendrites

Cell body

Myelin sheath

Axon

i\ Synaptic knobs

Figure 2-1 An idealized diagram of a neuron and some of
its major parts. Electrochemical messages received by the
dendrites are transmitted to the synaptic knobs. The myelin
sheath covers the axon of most neurons.
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is called a synapse. Messages from the knobs cross the
gap to adjacent neurons, and in this way eventually reach
their destination. These messages consist of electrochemical
activity. If the chemical activity at a dendrite produces a
sufficient concentration of electrically charged particles,
called ions, an impulse of electrical potential is triggered.
Normally this process occurs in a controlled pattern.
But in the disorder of epilepsy, large clusters of neurons
fire at several times the normal rate, causing victims to
have seizures that can involve convulsions and losing
consciousness (AMA, 2003). The severity of the seizure
depends on the amount of the brain and the specific
areas that are activated.

Impulses in a neuron travel through the axon and
stimulate the synaptic knobs to release a chemical
called a neurotransmitter, which travels to the dendrites
of an adjacent neuron. There are dozens of different
neurotransmitters. Some tend to excite the receiving
neuron, increasing the likelihood that an electrical
impulse will be generated; others tend to inhibit the
neuron, making an impulse less likely; and others can
have either effect, depending on characteristics of the
receiving neuron.

What changes occur in the nervous system as a
person develops? By the time the typical baby is born,
a basic structure has been formed for almost all the
neurons this person will have. But the nervous system
is still quite immature—for instance, the brain weighs
only about 25% of the weight it will have when the child
reaches adulthood (Sarafino & Armstrong, 1986). Most
of the growth in brain size after birth results from an
increase in the number of glial cells and the presence
of a white fatty substance called myelin. The glial cells
are thought to service and maintain the neurons. A
myelin sheath surrounds the axons of most, but not all,
neurons. This sheath is responsible for increasing the
speed of nerve impulses and preventing them from being
interfered with by adjacent nerve impulses, much the way
insulation is used on electrical wiring. The importance of
myelin can be seen in the disease called multiple sclerosis,
which results when the myelin sheath degenerates and
nerves become severed (Trapp et al., 1998). People
afflicted with this disease have weak muscles that lack
coordination and move spastically (AMA, 2003).

As the infant grows, the network of dendrites and
synaptic knobs to carry messages to and from other
neurons expands dramatically, as Figure 2-2 shows. The
myelin sheath covering the neurons is better developed
initially in the upper regions of the body than in the
lower regions. During the first years of life, the progress
in myelin growth spreads down the body—from the head
to shoulders, to the arms and hands, to the upper chest

and abdomen, and then the legs and feet. This sequence
is reflected in the individual’'s motor development: the
upper parts of the body are brought under control at
earlier ages than the lower parts. Studies with animals
have found that chronic poor nutrition early in life
impairs brain growth by retarding the development of
myelin, glial cells, and dendrites. Such impairment can
produce long-lasting deficits in a child’s motor and
intellectual performance (Reinis & Goldman, 1980). The
brain appears to form few, if any, new neurons after birth,
and their development is limited to certain areas of the
brain (Kornack & Rakic, 2001).

Beginning in early adulthood, the brain slowly loses
weight with age (Tortora & Derrickson, 2009). Although
the number of brain cells does not change very much, the
synapses do, leading to a decline in ability to send nerve
impulses. These alterations in the brain are associated
with the declines people often notice in their mental and
physical functions after they reach 50 or 60 years of age.

The nervous system is enormously complex and has
two major divisions—the central nervous system and
the peripheral nervous system—that connect to each
other. The central nervous system consists of the brain
and spinal cord. The peripheral nervous system is composed
of the remaining network of neurons throughout the
body. Each of these divisions consists of interconnected
lower-order divisions or structures. We will examine the
nervous system, beginning at the top and working our
way down.

THE CENTRAL NERVOUS SYSTEM

People’s brain and spinal cord race toward maturity early
in life. For example, the brain weighs 75% of its adult
weight at about 2 years of age, 90% at 5 years, and
95% at 10 years (Tanner, 1970, 1978). The brain may
be divided into three parts: the forebrain, the cerebellum,
and the brainstem. Each of these parts has special
functions.

. WEB ANIMATION: The Nervous
Am=ms System

Access Web animations via the Student Companion
Website (www.wiley.com/college/sarafino) for this book.
This interactive animation describes the structure and
functioning of the nervous system. The To the Student
section at the front of this book gives instructions for

using the animations.
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Figure 2-2  Drawings showing the neural struc-
ture of a section of the human cortex at four
different ages. Notice that the number of cell
bodies (dark spots) does not change much,
while the network of dendrites expands with age.
(Drawings from Lenneberg, 1967, Figure 4-6, based on
photographs from Conel, 1939-1963.)

At birth At 1 month At 6 months

The Forebrain

The forebrain is the uppermost part of the brain. As
Figure 2-3 shows, the forebrain has two main sub-
divisions: the telencephalon, which consists of the cere-
brum and the limbic system, and the diencephalon, which

Diencephalon Telencephalon

Thalamus
Hypothalamus

Limbic system

Cerebrum

Brainstem

Midbrain
Pons
Reticular
system
Medulla

Figure 2-3 A side view of the human brain in cross
section, sliced through the middle from front to back.
The forebrain, shown shaded in color, consists of the
telencephalon (cerebrum and limbic system) and the
diencephalon (thalamus and hypothalamus). The remaining
divisions of the central nervous system—the cerebellum,
the brainstem (shaded gray), and the spinal cord—are also
labeled.

At 2 years

includes the thalamus and hypothalamus. As a general
rule, areas toward the top and outer regions of the brain
are involved in our perceptual, motor, learning, and con-
ceptual activities. Regions toward the center and bottom
of the brain are involved mainly in controlling inter-
nal and automatic body functions and in transmitting
information to and from the telencephalon.

The cerebrum is the largest portion of the human
brain and includes the cerebral cortex, its outermost layer.
It controls complex motor and mental activity. The
cerebrum has two halves—the left hemisphere and the
right hemisphere—each of which looks like the drawing in
Figure 2-4. Although the left and right hemispheres are
physically alike, they control different types of processes.
For one thing, the motor cortex (shown in the figure)
of each hemisphere controls motor movements on the
opposite side of the body. This is why damage to
the motor cortex on, say, the right side of the brain
may leave part of the left side of the body paralyzed.
The two hemispheres also control different aspects of
cognitive and language processes. In most people, the
left hemisphere contains the areas that handle reasoning,
spoken and written language, and numerical skills. The
right hemisphere usually processes such things as visual
imagery, emotions, and the perception of patterns, such
as melodies (Tortora & Derrickson, 2009).

Figure 2-4 also shows that each hemisphere is
divided into a front part, called the frontal lobe, and
three back parts: the temporal, occipital, and parietal
lobes. The frontal lobe is involved in many functions—for
instance, the back region of the frontal lobe contains
the motor cortex, which controls the skeletal muscles of
the body. If a patient who is undergoing brain surgery
receives stimulation to the motor cortex, some part of
the body will move. The frontal lobe is also involved in
important mental activities, such as the association of
ideas, planning, self-awareness, and emotion. As a result,
injury to areas of this lobe can produce personality
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Figure 2-4 The surface of the left hemisphere of the
cerebrum. The shaded sections show the four parts of the
hemisphere, and the areas associated with specific functions
are identified. The right hemisphere has the same four parts
and functional areas.

and emotional reactions, like those described by the
physician of Phineas P. Gage:

He is fitful, irreverent, indulging in the grossest
profanity (which was not previously his custom),
manifesting but little deference to his fellows,
impatient of restraint or advice when it conflicts
with his desires, at times ... obstinate, capricious,
and vacillating .... His mind was radically changed, so
that his friends said he was no longer Gage. (Cited in
McClintic, 1985, p. 93)

Phineas had survived a workplace accident in which
a tamping iron was blown through the front of his head.

The temporal lobe is chiefly involved in hearing, but
also in vision and memory. Damage to this region can
impair the person’s comprehension of speech and ability
to determine the direction from which a sound is coming.
Because the occipital lobe houses the principal visual area
of the brain, damage there can produce blindness or the
inability to recognize an object by sight. The parietal lobe
is involved mainly in body sensations, such as of pain,
cold, heat, touch, and body movement.

The second part of the telencephalon—called the
limbic system—lies along the innermost edge of the
cerebrum, and adjacent to the diencephalon (refer to
Figure 2-3). The limbic system is not well understood yet.
It consists of several structures that seem to be important
in the expression of emotions, such as fear, anger, and
excitement. To the extent that heredity affects a person’s
emotions, it may do so by determining the structure and
function of the limbic system (McClintic, 1985).

The diencephalon includes two structures—the
thalamus and hypothalamus—that lie below and are

partially encircled by the limbic system. The thalamus
is a truly pivotal structure in the flow of information in
the nervous system. It functions as the chief relay station
for directing sensory messages, such as of pain or visual
images, to appropriate points in the cerebrum, such as
the occipital or parietal lobe. The thalamus also relays
commands going out to the skeletal muscles from the
motor cortex of the cerebrum.

The hypothalamus, a small structure just below
the thalamus, plays an important role in people’s
emotions and motivation. Its function affects eating,
drinking, and sexual activity, for instance (Tortora &
Derrickson, 2009). For example, when the body lacks
water or nutrients, the hypothalamus detects this and
arouses the sensation of thirst or hunger, which is
relieved when we consume water or food. Research
with animals has shown that stimulation of specific
areas of this structure can cause them to eat when they
are full and to stop eating when they are hungry. A
rare disease that affects this structure can cause people
to become overweight. Another important function of
the hypothalamus is to maintain homeostasis—a state of
balance or normal function among our body systems.
Our normal body temperature and heart rate, which are
characteristic of healthy individuals, are examples of
homeostasis. When our bodies are cold, for instance,
we shiver, thus producing heat. When we are very warm,
we perspire, thus cooling the body. The hypothalamus
controls these adjustments (AMA, 2003). We will see
later that the hypothalamus also plays an important role
in our reaction to stress.

'.‘ WEB ANIMATION: Communication,
A== Regulation and Homeostasis

Access: www.wiley.com/college/sarafino. This interac-
tive animation describes homeostasis and how the

nervous and endocrine systems regulate it.

The Cerebellum

The cerebellum lies at the back of the brain, below
the cerebrum; its main function is in coordinating
our movements and maintaining body balance. The
cerebellum has nerve connections to the motor cortex
of the cerebrum and most sense organs of the body.
When areas of the cerebrum initiate specific movements,
the cerebellum makes our actions precise and well
coordinated.

How does the cerebellum do this? One way is by
continuously comparing our intent with our performance,
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ensuring that a movement goes in the right direction, at
the proper rate, and with appropriate force. Another way
is by smoothing our movements. Because of the forces
involved in movement, there is an underlying tendency
for our motions to go quickly back and forth, like a
tremor. The cerebellum damps this tendency (McClintic,
1985). When injury occurs to the cerebellum, the person’s
actions become jerky and uncoordinated—a condition
called ataxia. Simple movements, such as walking or
touching an object, become difficult and unsteady.

Look back to Figure 2-3 to locate the cerebellum
relative to the brainstem, which is the next section of the
brain we will discuss.

The Brainstem

The lowest portion of the brain—called the brain-
stem—has the form of an oddly shaped knob at the
top of the spinal cord. The brainstem consists of four
parts: midbrain, pons, reticular system, and medulla.

The midbrain lies at the top of the brainstem. It
connects directly to the thalamus above it, which relays
messages to various parts of the forebrain. The midbrain
receives information from the visual and auditory sys-
tems and is especially important in muscle movement.
The disorder called Parkinson disease results from degen-
eration of areas in or linked to the midbrain (Tortora
& Derrickson, 2009). People severely afflicted with this
disease have noticeable motor tremors, and their neck
and trunk postures become rigid, so that they walk in a
crouch. Sometimes the tremors are so continuous and
vigorous that the victim becomes crippled.

The reticular system is a network of neurons that
extends from the bottom to the top of the brainstem
and into the thalamus. The reticular system plays an
important role in controlling our states of sleep, arousal,
and attention. When people suffer a coma, often it is this
system that is injured or disordered (McClintic, 1985).
The pons forms a large bulge at the front of the brainstem
and is involved in eye movements, facial expressions,
and chewing. The medulla contains vital centers that
control breathing, heartbeat rate, and the diameter of
blood vessels (which affects blood pressure). Because
of the many vital functions it controls, damage to
the medulla can be life threatening. Polio, a crippling
disease that was once epidemic, sometimes damaged
the center that controls breathing. Patients suffering
such damage needed constant artificial respiration to
breathe (McClintic, 1985).

The Spinal Cord

Extending down the spine from the brainstem is the
spinal cord, a major neural pathway that transmits
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messages between the brain and various parts of the
body. It contains neurons that carry impulses away from
(the efferent direction) and toward (afferent) the brain.
Efferent commands travel down the cord on their way to
produce muscle action; afferent impulses come to the
spinal cord from sense organs in all parts of the body.

The organization of the spinal cord parallels that of
the body—that is, the higher the region of the cord, the
higher the parts of the body to which it connects. Dam-
age to the spinal cord results in impaired motor function
or paralysis; the duration and extent of the impairment
depends on the amount and location of damage. If the
damage does not sever the cord, the impairment is less
severe, and may be temporary. If the lower portion of
the cord is severed, the lower areas of the body are
paralyzed—a condition called paraplegia. If the upper por-
tion of the spinal cord is severed, paralysis is more exten-
sive. Paralysis of the legs and arms is called quadriplegia.

Figure 2-5 depicts the spinal cord and its relation
to the brain and the branching network of afferent and
efferent neurons throughout the body—the peripheral
nervous system. (Go to & )

Cranial nerves

Spinal cord

Spinal nerves
into arm

Spinal
nerves

Figure 2-5 Diagram showing the branching network
between the spinal cord and the peripheral nervous system.
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Neuromuscular disorders, which impair
the muscles and nerves that control movement, often
involve paralysis resulting from a spinal cord injury or a
stroke that damages the brain. Biofeedback, the operant
conditioning method we described in Chapter 1, is a
treatment that psychologists and physical therapists
can apply successfully to improve muscle control
(Montgomery, 2004). The procedure involves attaching
sensors to the skin to detect tiny changes in the activity

="l CLINICAL METHODS AND ISSUES

Biofeedback Treatment for Paralysis

of an affected muscle, immediately reporting back to
the person when the muscle has tensed a bit, and
encouraging him or her to tense it more and more.
One study found that two biofeedback sessions a week
for 6 weeks improved muscle function substantially in
patients who had suffered strokes years earlier (Burnside,
Tobias, & Bursill, 1982). Biofeedback can also help people
gain control over other body processes, enabling them to
reduce their blood pressure, for example (Sarafino, 2001).

THE PERIPHERAL NERVOUS SYSTEM

The peripheral nervous system has two parts: the
somatic nervous system and the autonomic nervous
system. The somatic nervous system is involved in both
sensory and motor functions, serving mainly the skin and
skeletal muscles. The autonomic nervous system acti-
vates internal organs, such as the lungs and intestines,
and reports to the brain the current state of activity of
these organs.

In the somatic nervous system, afferent neurons
carry messages from sense organs to the spinal cord, as

Central Nervous System

Figure 2-6 diagrams. Efferent neurons carry messages to,
and activate, striated (grooved) skeletal muscles, such
as those in the face, arms, and legs, that we can
move voluntarily. A disorder called myasthenia gravis can
develop at the junction of these muscles and neurons,
weakening muscle function of the head and neck. This
produces characteristic symptoms—such as drooping
eyelids, blurred vision, and difficulty swallowing and
breathing—and can lead to paralysis. Medical treatment
can improve muscle function, and reducing stress can
alleviate symptoms (AMA, 2003).

Peripheral Nervous System
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Figure 2-6
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lllustration of the flow and function of nerve impulses among the major parts of the nervous system.




Figure 2-7 diagrams two other features of the auto-
nomic nervous system. First, neurons carry messages
between the spinal cord and the smooth muscles of the
internal organs, such as the heart, stomach, lungs, blood
vessels, and glands. Second, this system itself has two
divisions, the sympathetic and parasympathetic, which
often act in opposite ways. The sympathetic nervous sys-
tem helps us mobilize and expend energy in responding
to emergencies, expressing strong emotions, and per-
forming strenuous activity. For instance, suppose you are
crossing a street, notice a speeding car barreling toward
you, and hear its brakes start to squeal. The sympathetic
nervous system instantly moves into action, producing
several simultaneous changes—for example, it speeds
up the heart, dilates certain arteries to increase blood
flow to the heart and skeletal muscles, constricts other
arteries to decrease blood flow to the skin and digestive
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organs, decreases salivation, and increases perspiration.
These changes, in general, enable you to mobilize energy,
and you leap to safety out of the car’s path. This system
is called “sympathetic” because it acts in agreement with
your current emotional state.

What does the parasympathetic division do? The
prefix para means “alongside of’—this division acts
alongside of, and often in opposition to, the sympathetic
division. The parasympathetic nervous system regu-
lates “quiet” or calming processes, helping our indivi-
dual organ systems conserve and store energy. One
example of parasympathetic activity can be seen in the
digestion of food. When you eat a meal, the parasym-
pathetic nervous system carries messages to regulate
each step in the digestive process, such as by increasing
salivation and stomach contractions. Another example
can be seen in the course of emotional or emergency

Sympathetic

LN\ Dilates
@ pupil

Decreases
salivation
3 and
increases
sweating

Accelerates
heart

(

Constricts
lung
bronchial
tubes
(airways)

{

Increases
digestive
functions
of stomach
and
pancreas

Chain of

|GGG,

Increases
digestive
functions
of intestine

nerves

Spinal
cord

Bladder
contraction

sympathetic

Dilates
lung
bronchial
tubes
(airways)

Decreases
digestive
functions
of stomach
and
pancreas

Adrenalin -

c 1 Decreases
secretion )
i
1

digestive
functions

of intestine

Inhibits
bladder
contraction

Figure 2-7 The autonomic nervous system and its interconnections between the spinal cord and various organs of the
body. The function of the parasympathetic division in conserving energy is shown on the left side of the diagram. The
function of the sympathetic division in expending energy is shown on the right side. Notice that each organ connects to

both divisions.
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reactions—when an emergency has passed, the parasym-
pathetic division helps restore your normal body state.
Communication within the peripheral nervous sys-
tem is handled by 12 sets of cranial nerves, most of which
originate in the brainstem. The vagus nerve extends from
there to muscles of most major body organs, such

SUMMARY

as the airways, lungs, heart, and intestines, and is
directly involved in the regulation of sympathetic
and parasympathetic activity (Porges,1995; Tortora &
Derrickson, 2009). Efferent messages from the brain
can target specific organs to increase or decrease their
function.

The central nervous system consists of the brain and spinal
cord and is the control center, sending and receiving electro-
chemical messages, such as with neurotransmitters, through
neurons throughout the body. The brain is divided into
the forebrain (which includes the cerebrum, limbic sys-
tem, thalamus, and hypothalamus), the cerebellum, and the
brainstem. The uppermost regions of the brain are involved
in perceptual, motor, learning, and conceptual activities.
Areas toward the center and bottom of the brain are impor-
tant in controlling internal and automatic body functions
and the flow of information to and from the brain. The spinal
cord is the major neural pathway that connects the brain to
the peripheral nervous system.

The peripheral nervous system is a branching network
of afferent and efferent neurons throughout the body. It has
two divisions: the somatic nervous system is involved in
sensory and motor functions; the autonomic nervous sys-
tem carries messages between the spinal cord and various
internal organs, and this system has two parts, sympathetic
and parasympathetic. The sympathetic nervous system acts
in agreement with our current emotional state and helps us
mobilize and expend energy. The parasympathetic nervous
system is involved in processes to conserve and store energy
and in calming the body following sympathetic arousal. The
nervous system is connected to and regulates all of our
other body systems, and the brain is the control center.

MODULE 2: THE ENDOCRINE SYSTEM

The endocrine system consists of a set of glands that
often work in close association with the autonomic
nervous system. These systems share the function of
communicating with various parts of the body, but they
do this in somewhat different ways. Whereas the nervous
system uses both electrical and chemical messages,
the endocrine system communicates only with chemical
substances, which are called hormones. Each endocrine
gland secretes specific hormones directly into the blood-
stream, which carries these chemicals to various parts
of the body. Figure 2-8 shows where several important
endocrine glands are located. Certain chemicals are
produced by both the endocrine and nervous systems
and function as both hormones and neurotransmitters.

THE ENDOCRINE AND NERVOUS SYSTEMS
WORKING TOGETHER

How are the endocrine and nervous systems associated?
The nervous system is linked to the endocrine system
by connections between the hypothalamus (in the
forebrain) and a gland that lies just below it—the
pituitary gland. The hypothalamus sends chemical
messages directly to the pituitary gland, causing it

to release pituitary hormones into the blood. In turn,
most of these hormones selectively stimulate the other
endocrine glands to secrete chemicals. Because the
pituitary gland controls the secretion of other endocrine
glands, it is called the “master gland.”

Researchers have identified dozens of different hor-
mones that course through our veins and arteries. Each
hormone has its own specific effects on cells and organs
of the body, thereby directly or indirectly affecting psy-
chological and physical functions. Some hormones, such
as estrogens and testosterone, are produced mainly in
females’ ovaries (where egg cells develop) and males’ testes
(where sperm develop). These hormones are especially
important in the development and functioning of female
and male reproductive systems. Other hormones affect
blood pressure, general body growth, and the balance
of various chemicals, such as calcium, in the body. Still
other hormones help us react to specific situations we
encounter in our lives.

We saw earlier that the autonomic nervous system
plays an important role in our reaction to an emergency.
So does the endocrine system through a process called
the hypothalamus—pituitary—adrenal axis (Henderson & Baum,
2004). Let’s see how by returning to the incident in which
you leaped out of the path of a speeding car. When the
sympathetic nervous system reacts to your emergency,
the hypothalamus immediately sends a hormone called
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Figure 2-8 Some of the endocrine glands and their
locations in the body.

corticotropin-releasing factor to the pituitary gland. This
causes the pituitary to release ACTH (adrenocorticotropic
hormone) into the blood. The ACTH then travels
throughout the body and stimulates the release of a
variety of hormones—especially those of the adrenal
glands—that affect your reaction to the emergency.

'.‘ WEB ANIMATION: The Endocrine
fmms System

Access: www.wiley.com/college/sarafino. This interac-
tive animation shows the structure and functioning of
different parts of the endocrine system.

ADRENAL GLANDS

The adrenal glands are located on top of the kidneys
(see Figure 2-8). These glands release several important
hormones in response to emergencies and stress (AMA,
2003). One of these hormones, cortisol, helps control
swelling when we are injured. If when you leaped to
avoid being hit by the car you sprained your ankle, this
hormone would help reduce swelling. But continued high
levels of cortisol and similar hormones over a long time
can be harmful to the body. They can lead to high blood
pressure and the formation of ulcers, for example.
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Two other important adrenal hormones are
epinephrine and norepinephrine (also called adrenalin and
noradrenalin). These hormones work in conjunction
with the sympathetic nervous system to produce such
bodily reactions as speeding up heart and respiration
rates and increasing the liver's sugar output for quick
energy. After the emergency has passed and sympathetic
activity has subsided, some impact of the hormones
may continue for a while because they are still in the
bloodstream.

The impact of the nervous and endocrine systems’
activities in emergency situations differs in the speed
and persistence of their effect. The nervous system
responds by sending messages that move instantly to
specific locations; once they reach their destination,
they become deactivated or dissipated. For example, the
nervous system also produces and uses epinephrine and
norepinephrine, but these chemicals function as neuro-
transmitters, relaying their commands from neuron to
neuron and having a localized effect. The impact of the
message stops quickly, and persists only if additional
messages are sent. Hormones from the endocrine system
move more slowly and broadly through the bloodstream,
and their effects can be delayed and long-lasting.

OTHER GLANDS

Several other endocrine glands are also important. The
thymus gland, which is located in the chest, is quite large
in infancy and childhood but diminishes in size and
efficiency after puberty (AMA, 2003). The thymus plays
an important role early in life in the development of
antibodies and immunities against diseases.

The thyroid gland, located in the neck, produces
hormones, such as thyroxine, that regulate the body’'s
general activity level and growth. Disorders in thyroid
production are of two types: hypothyroidism, or insufficient
secretion of thyroid hormones, and hyperthyroidism, or
excessive thyroid secretion (AMA, 2003). Hypothyroidism
leads to low activity levels and to weight gain. If the
condition is congenital and untreated, dwarfism and
mental retardation often result. The condition can be
treated medically by having the person take hormone
supplements orally. Hyperthyroidism leads to high
activity levels, short attention spans, tremors, insomnia,
and weight loss. Untreated people with a common form
of this condition, called Graves' disease, act in a highly
restless, irritable, and confused manner.

Another endocrine gland is the pancreas, which
is located below the stomach. Its main function is
to regulate the level of blood sugar, or glucose.
The pancreas does this by producing two hormones,
glucagon and insulin, that act in opposition. Glucagon
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HIGHLIGHT

Think about some differences between
two people you know. Probably the first things that
come to mind are their physical and behavioral char-
acteristics. One person is tall and has blond hair,
blue eyes, and an outgoing personality; the other is
short and has dark hair, dark eyes, and is shy. But
what about their internal physiological structure and
functions?

We don't usually think about internal physiological
differences between people. This is partly because all
pictures of any internal organ we see in books are
virtually the same. As a result, we get the impression
that if you've seen one heart, brain, or stomach, you've
seen them all. This impression is wrong. Our individuality
exists not only in our external features, but in our internal
organs and bodily chemistry as well. For example, the
aorta is a major blood vessel that arches, or curves, over
and attaches to the heart, and drawings of some of its
structural variations are given in Figure 2-9. The drawing
on the left depicts the usual branching that forms at
the arch of the aorta, and the other drawings show
variations that occur, sometimes quite frequently. Major
structural variations occur in virtually all internal organs,

Our Physiological Individuality

and the usual structure occurs in only about two-thirds
of cases (Wikipedia, 2010).

Our physiological individuality can have major
implications for health and behavior. How? One way
is that people’s reactions to medicines differ, sometimes
quite substantially. Some people may require many times
the normal dose of certain drugs before the desired effect
occurs. A person’s age, weight, and heredity contribute
to this variability (Bennett, 1987; USDHHS, 1981). Heavy
people usually require larger doses of a drug than other
people do. Infants and the elderly seem to be particularly
sensitive to the effects of drugs, and overdoses are
a danger for them. Blood pressure medication in the
elderly may overshoot and lower the pressure too far, for
example.

There are gender differences in many organ sys-
tems, too. Males generally have larger hearts and lungs,
and higher blood pressure, than females do. Their body
systems also react to stress differently. We saw earlier
that the adrenal glands respond to stress by secreting
hormones—two of which are epinephrine and cortisol.
When under stress, males secrete more of these hor-
mones than females do (Collins & Frankenhaeuser, 1978).

Right subclavian Right subclavian

Right common

carotid
Left
|_common
= carotid

Right common
carotid

Left
common
carotid

Left : Branch bLleft_
subclavian cephalic subclavian
trunk

Aorta

Normal
Configuration

Right subclavian

Right common
carotid

Left
common
carotid

Left
common

Left carotid

subclavian

Branch
cephalic
trunk

Left
subclavian

Figure 2-9 Common variations from the normal configuration in arterial branching of the aortic arch. The dark
coloring highlights regions of variation. (Drawings of variations are from Nayak et al., 2006, Figures 2,3, and 4.)

raises the concentration of glucose in the blood, and
insulin lowers it (AMA, 2003). The disorder called
diabetes mellitus results when the pancreas does not
produce sufficient insulin to balance the action of
glucagon. This imbalance produces excess blood sugar

levels—a condition called hyperglycemia. If this condition
persists and is untreated, it may cause coma and death.
Diabetes can be medically controlled, generally through
diet and either medication or daily insulin injections
(AMA, 2003; Trief, 2004) (Go to ¥ )
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Like the nervous system, the endocrine system also com-
municates with various parts of the body, but does so by
sending chemical messages through the bloodstream. This
system consists of several glands that secrete hormones.
As the “master gland” in this system, the pituitary gland
releases hormones that stimulate other glands to secrete.

The adrenal glands secrete hormones, such as cortisol and
epinephrine (adrenaline), that the body uses in response
to emergencies and stress. Other glands are important in
regulating such factors as general body growth and the level
of blood sugar.

MODULE 3: THE DIGESTIVE SYSTEM

Whether we eat an apple, drink some milk, or swallow
a pill, our bodies respond in the same general way. The
digestive system breaks down what we have ingested,
converts much of it to chemicals the body can use,
and excretes the rest. The chemicals the body uses are
absorbed into the bloodstream, which transports them
to all of our body cells. Chemical nutrients in the foods
we eat provide energy to fuel our activity, body growth,
and repair.

FOOD’S JOURNEY THROUGH DIGESTIVE
ORGANS

Think of the digestive system as a long hose—about
20 feet long—with stations along the way. The journey
of food through this hose begins in the mouth and ends
at the rectum. The digestive organs and major organs in
between are shown in Figure 2-10.

Digesting Food

How does this system break down food? One way is
mechanical: for example, we grind food up when we
chew it. Another way is chemical: by the action of
enzymes, substances that act as catalysts in speeding up
chemical reactions in cells. How do enzymes work? You
can see the effect of an enzyme by doing the following
experiment (Holum, 1994). Place a bit of liver in some
hydrogen peroxide and watch what happens: An enzyme
in liver called catalase causes the peroxide to decompose,
frothing as oxygen is given off as a gas. This is the same
reaction you see when you use peroxide to disinfect
a wound.

In most cases, the names for enzymes end in the
letters -ase, and the remainder of each name reflects the
substance on which it acts. Here are some examples:

o Carbohydrase acts on carbohydrates.
e Lactase acts on lactose (milk).
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Figure 2-10 Major parts of the digestive system.

e Phosphatase acts on phosphate compounds.
® Sucrase acts on sucrose (sugar).

As food is broken down into smaller and smaller
units in the digestive tract, water molecules become
attached to these units (Rhoades & Pflanzer, 1996).
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When food is in the mouth, there is more diges-
tive action going on than just chewing. Saliva moistens
food and contains an enzyme that starts the pro-
cess of breaking down starches. The salivary glands
release saliva in response to commands from the
brainstem, which responds primarily to sensory infor-
mation from taste buds. Simply seeing, smelling,
or even thinking about food can produce neural
impulses that cause the mouth to water (Rhoades &
Pflanzer, 1996).

The journey of food advances to the esophagus, a
tube that is normally flattened when food is not passing
through it. The esophagus pushes the food down to the
stomach by wavelike muscle contractions called peristalsis.
By the time food enters the esophagus, the stomach
has already begun digestive activities by releasing small
amounts of gastric juice even before food reaches it.
Tasting, smelling, seeing, or thinking about food can
initiate this process (Feldman & Richardson, 1986).
Once food reaches the stomach, this organ amasses
large amounts of gastric juices, including hydrochloric
acid and pepsin, an enzyme that breaks down proteins.
(This enzyme name is one of the few that does not
end in -ase.) The stomach also produces a sticky mucus
substance to protect its lining from the highly acidic
gastric juices. The muscular stomach walls produce
a churning motion—that we are generally not aware
of—which mixes the food particles with the gastric juices.
This mixing continues for 3 or 4 hours, producing a
semiliquid mixture.

Peristalsis in the stomach then moves this mix-
ture on, a little at a time, to the initial section of the
small intestine called the duodenum. Important diges-
tive processes occur in the small intestine (Rhoades &
Pflanzer, 1996; Tortora & Derrickson, 2009). First, the
highly acidic food mixture becomes chemically alkaline
from substances added from various organs—an impor-
tant process because the linings of the small intestine
and remainder of the digestive tract are not protected
from high acidity, as the stomach is. Second, enzymes
secreted by the pancreas into the duodenum break down
carbohydrates, proteins, and fats further. Third, absorption
increases. Because the stomach lining can absorb only a
few substances, such as alcohol and aspirin, most materi-
als we ingest are absorbed into the bloodstream through
the lining of the small intestine (Tortora & Derrickson,
2009). If alcohol is consumed along with fatty foods,
very little alcohol is absorbed until it reaches the small
intestine. When food is ready to be absorbed through
the intestine wall, nutrients have been broken down into
molecules—carbohydrates are broken down into simple
sugars, fats into glycerol and fatty acids, and proteins into
amino acids.

How does absorption occur? The inside of the
small intestine is made of a membrane that will allow
molecules to pass through. To increase the absorbing
surface, the intestine wall has many folds that contain
projections, as pictured in Figure 2-11. Each of the many
thousands of projections contains a network of structures
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Figure 2-11 Theinterior wall of the small intestine. (a) The
wall has many tiny projections, shown greatly magnified in
the photograph (b) The cross-sectional drawing shows the
capillaries and lacteal of each projection.



that will accept the molecules and transport them away
to other parts of the body. These structures include
tiny blood vessels called capillaries and a tube called a
lacteal. Capillaries absorb amino acids, simple sugars,
and water; they also absorb some fatty acids, vitamins,
and minerals. Lacteals accept glycerol and the remaining
fatty acids and vitamins.

The remaining food material continues its journey
to the large intestine, most of which is called the colon.
Absorption, mainly of water, continues in the first half of
the colon, and the remaining material is transported on.
Bacterial action converts the material into feces, which
eventually reach the rectum, where they are stored until
defecation occurs.

'.‘ WEB ANIMATION: The Digestive
fmms System

Access: www.wiley.com/college/sarafino. This interac-
tive animation describes the structure and functioning
of the digestive system.

Disorders of the Digestive System

Judging from the many media advertisements for stom-
ach and “irregularity” remedies, it seems that people
have a good deal of trouble with their digestive pro-
cesses. We will consider a few digestive problems.

One disorder of the digestive system is peptic ulcers,
which are open sores in the lining of the stomach or
intestine, usually in the duodenum. These sores appear
to have two causes: bacterial infection and chronic
excess gastric juices that erode the lining when there is
little or no food in the stomach (AMA, 2003). Abdominal
pain is the chief symptom of the disorder. People seem
to be more susceptible to ulcers if they experience high
rather than low levels of stress.

Hepatitis is a class of several viral diseases in which
the liver becomes inflamed and unable to function
well. The first symptoms often are like those of flu.
But the symptoms persist, and jaundice, a yellowing
of the skin, generally follows. Hepatitis A appears to
be transmitted through contaminated food, water, and
utensils. Hepatitis B and C infections occur through sexual
contact, transfusion of infected blood, and sharing of
contaminated needles by drug addicts, but the modes of
transmission may be broader. Some forms of hepatitis
can lead to permanent liver damage (AMA, 2003).

Another disease of the liver is called cirrhosis. In this
disease, liver cells die off and are replaced by nonfunc-
tional fibrous scar tissue. The scar tissue is permanent,
and when it becomes extensive, the liver's normal func-
tions are greatly impaired. As we will see later, the liver
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is not only important in the digestive process; it also
cleanses and regulates the composition of the blood. Cir-
rhosis can result from several causes, including hepatitis
infection and, particularly, alcohol abuse (AMA, 2003).

Cancer may occur in any part of the digestive
tract, especially in the colon and rectum (ACS, 2006;
AMA, 2003). People over 40 years of age have a higher
prevalence for cancers of the digestive tract than do
younger individuals. Early detection for many of these
cancers is possible and greatly improves the person’s
chances of recovery.

USING NUTRIENTS IN METABOLISM

The term metabolism refers to all chemical reactions that
occur in the body’s cells (Holum, 1994). Three principal
outcomes of metabolism are:

o Synthesis of new cell material from proteins and minerals
to build and repair the body.

e Regulation of body processes—by producing enzymes and
hormones, for example—through the use of proteins,
minerals, and vitamins.

e Energy to heat the body and fuel its activities.

We will focus on the third outcome, energy produc-
tion.

Metabolism takes place constantly in the cells of all
living organisms. Without the energy it produces, all of
our body systems would cease to function. The energy
to fuel our internal functions and our physical actions
comes mainly from the metabolism of carbohydrates and
fats (Tortora & Derrickson, 2009). The amount of energy
a food contains is measured in calories. One calorie is
the amount of heat needed to raise one gram of water
one degree Celsius. Nutrition researchers measure the
calories contained in a given quantity of a food by burning
it in a special apparatus.

How much energy do we use to support our basic
bodily functions? The number of calories we burn up
when our bodies are at rest—an index called the basal
metabolic rat—depends on the size of the body (Tortora
& Derrickson, 2009). For this reason, the basal metabolic
rate is expressed in terms of calories per area of body
surface (in square meters) per hour. A person who is 67
inches tall and weighs 132 pounds has a body surface
area of about 1.7 square meters, for example. The basal
metabolic rate also varies with the person’s age and
gender: the average rate is higher in males than in
females and higher in younger people than in older
people, as Figure 2-12 indicates.

What other factors affect the basal metabolic rate?
People who are under stress, who live in cold climates, or
whose hormone secretion by the thyroid gland is greater
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ASSESS YOURSELF

To figure out the number of calories
your body probably burns while you are just resting, we
need to estimate two factors:

1. Your basal metabolic rate (BMR). Although we cannot
assess your BMR directly, we can use Figure 2-12 to
estimate it by finding the average BMR for people of
your age and gender. Do this by: (a) finding on the
horizontal axis where your age would be, (b) drawing
a vertical line from that point to the graph for your
gender, and (c) drawing a horizontal line to the vertical
axis. The value at this intersect is our estimate of your
BMR, which you should enter in the formula (below,
right column).

2. Your body surface area (BSA). Estimates of BSA in square
meters are usually made by plotting the person’s
height and weight on complex graphs. We have used
one of these graphs (Hafen, 1981, Figure 16-5) to
develop an alternative two-step method. First, start
with a BSA score of 1.540 and adjust it based on your
height by adding (or subtracting) .035 for each inch by

How Many Calories Do You Burn While Resting?

which you are taller (or shorter) than 60 inches. Thus, if
you are 66 inches tall, your score at this point would be
1.750. Second, take your weight into account by adjust-
ing your score in one of four ways: (a) If your body has a
small frame and you are very slim, subtract .08 to get
your BSA. (b) If you have a medium frame and an aver-
age weight, do nothing; your current score is your BSA.
(c) If your frame is large and/or you are moderately
heavy, add .08 to get your BSA. (d) If you are overweight
by 20 pounds or more, add .15 to get your BSA.

Enter your BSA in the formula below and multiply
it by your BMR to estimate the number of calories you
burn per hour while sleeping or lying down.
cal/hr

BMR x BSA =

When engaged in light activities, such as shopping or
golfing, you burn 2 to 4 times that much, and when doing
moderate or heavy activities, such as scrubbing floors or
jogging, you burn 4 to 10 times that much.

than normal tend to have high basal metabolic rates
(McClintic, 1985; Tortora & Derrickson, 2009). Factors
such as these account in part for the variation in
metabolic rates among different people of the same
size, age, and gender.

Activity raises metabolism above the basal rate.
Food materials that are not used up by metabolic
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processes are stored as body fat. This means that people
become overweight generally because they regularly
consume more calories than their body uses to fuel
their internal functions and physical actions. To maintain
normal body weight, people who do not metabolize all
the calories they consume need to eat less, exercise
more, or both. (Goto &)

The digestive system provides the body with essential nutri-
ents and other substances for energy, body growth, and
repair. It also removes wastes from the body. Enzymes break
down foods by speeding up chemical reactions in the body’s

cells. The outcomes of chemical reactions called metabolism
that occur in our body cells include the synthesis of new
cells, the regulation of body processes, and the production
of energy to heat the body and fuel its activity.

MODULE 4: THE RESPIRATORY SYSTEM

Breathing supplies the body with oxygen—but why do
we need oxygen? The chemical reactions in metabolism
require oxygen, some of which joins with carbon atoms
from food to form carbon dioxide (CO,) as a waste product.
So breathing has another function—it lets us get rid of

this waste product. We will begin our examination of the
respiratory system by looking at its structures.

THE RESPIRATORY TRACT

After air enters the body through the nose or mouth,
it travels past the larynx, down the trachea and bronchial
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Figure 2-12 Normal basal metabolic rate for males and
females at different ages in the life span. The dashed vertical
and horizontal lines give an illustration: an average 24-year-
old male’s basic metabolism is 38.7 calories per square
meter per hour. (Data from Hafen, 1981, Table 16.6.)

tubes, and into the lungs. These organs are depicted in
Figure 2-13. The bronchial tubes divide into smaller
and smaller branches called bronchioles inside the lungs.
These branches finally end in millions of tiny air sacs
called alveoli. Each alveolus looks like a minute bubble
made of a membrane that is thin enough to allow
oxygen, CO,, and other gases to pass through. Alveoli
are enmeshed in beds of capillaries so that gases can
be transferred to and from the bloodstream quickly and
efficiently.

When we breathe, what makes the air go in and
out? When we inhale, the rib muscles draw the ribs up
and outward and the diaphragm—a horizontal sheet of
muscle below the lungs (see Figure 2-13)—contracts,
pulling downward on the bottom of the lungs. These
actions pull air in and enlarge the lung chambers
(Rhoades & Pflanzer, 1996). When we exhale, these
muscles relax, and the elasticity of the lungs forces
the air out, like a balloon.

'.‘ WEB ANIMATION: The Respiratory
fms System

Access: www.wiley.com/college/sarafino. This interac-
tive animation shows the structure and functioning of
the respiratory system.
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Figure 2-13 Major organs of the respiratory (also called
pulmonary) system and closeup of alveoli. The organ shown
between the lungs and the pleural cavity is the heart.

RESPIRATORY FUNCTION AND DISORDERS

How do the muscles “know” when it’s time to inhale and
exhale? Our blood vessels contain sensors that monitor
blood gases and send this information to the medulla
of the brain, which directs actions of the muscles to
cause us to inhale and exhale. When the CO, level is
high, the medulla increases the breathing rate; when
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the level is low, breathing rate is decreased (Rhoades &
Pflanzer, 1996).

Foreign matter, such as airborne particles and
microorganisms, can readily enter the respiratory tract.
The respiratory system therefore needs protective mecha-
nisms to prevent foreign matter from reaching the lungs
and entering the bloodstream. Two protective mecha-
nisms are reflexes: (1) sneezing in response to irritation in
nasal passages and (2) coughing in response to irrita-
tion in lower portions of the system. Another protective
mechanism is the mucociliary escalator. How does this
mechanism work? Most of the lining of the respiratory
system is coated with a sticky mucus that traps foreign
matter. And the air passages leading from the mouth to
the lungs are lined with tiny hairlike structures called cilia
that move in such a way as to force the mucus coating up
toward the mouth. Hence the name “mucociliary escala-
tor.” When the mucus reaches the back of the mouth, it
is usually swallowed (McClintic, 1985). In this way, the
respiratory system cleanses itself and protects the body
from harmful matter that we inhale.

The opening story of this chapter is about a young
man named Tom who is a victim of cystic fibrosis, a fatal
disease of the respiratory system. We will look at several
of the many other disorders that attack this system.
Some of these disorders mainly affect the alveoli of the
lungs, thereby impairing the normal exchange of CO, and
oxygen. For instance, there are several types of pneumonia,
which can be caused by either bacterial or viral infection
(AMA, 2003). Although this disease often affects the
bronchial tubes, the most serious types of pneumonia
cause the alveoli to become inflamed and filled with fluid.
In another respiratory disease called emphysema the walls
between alveoli are destroyed. This decreases the lungs’
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surface area for exchanging gases and their elasticity for
exhaling CO, (Haas & Haas, 1990; Tortora & Derrickson,
2009). Pneumoconiosis is a disease that afflicts people who
chronically inhale air containing high concentrations
of dust—generally at their workplaces. The black lung
disease of coal miners provides an example. Dust that
is not removed by protective mechanisms accumulates
as thick sheets around the alveoli and bronchioles,
damaging these structures and blocking air exchange.

Other disorders of the respiratory system primarily
affect the bronchial tubes, usually by narrowing the
tubes and reducing airflow. Asthma is a disorder in
which the bronchial airways narrow, because they
become inflamed, develop spasms, and secrete too much
mucus (AAFA, 2010; Sarafino, 2004a). Attacks usually are
temporary and occur in response to an irritant, such
as an infection or something to which the victim is
allergic. Breathing becomes difficult and, in very serious
attacks, portions of the lungs may collapse temporarily.
In chronic bronchitis, inflammation and excess mucus occur
in the bronchial tubes for an extended period. This
condition may be permanent or occur several times a
year, lasting 2 weeks or more each episode (Haas &
Hass, 1990).

Lung cancer involves an unrestrained growth of cells
that crowd out cells that aid respiration. This process
usually begins in the bronchial tubes and spreads to the
lungs (Tortora & Derrickson, 2009). In its final stages,
the diseased cells enter the bloodstream through the
capillaries and spread throughout the body. At this point
death is almost always near. Many of the respiratory
diseases we have discussed can be caused or worsened
by smoking cigarettes. This risk factor is also important
in diseases of the cardiovascular system.

The respiratory system provides the body cells with oxygen
for energy in metabolism, body growth, and repair. Air enters
the body through the nose or mouth and travels to the lungs

via bronchial tubes. Oxygen is transferred through alveoli
to the bloodstream. The respiratory system also removes
carbon dioxide wastes from the body.

MODULE 5: THE CARDIOVASCULAR
SYSTEM

The physical design of every complex organism has to
deal with a basic problem: How can the body service its
cells—supplying the substances they need to function
properly and removing the wastes that metabolism
produces? In humans and many other animals, this

problem is solved by having a cardiovascular system to
transport these materials. The blood circulates through
blood vessels—capillaries, arteries, and veins—within
a closed system, one in which the blood does not
directly contact the cells and tissues it services. All
transfers of oxygen, nutrients, waste products, and
other substances occur through membranes that are
separated by fluid-filled spaces. The heart is the center
of the cardiovascular system.



- WEB ANIMATION: The
A== Cardiovascular System
Access: www.wiley.com/college/sarafino. This interac-

tive animation shows the structure and functioning of
the cardiovascular system.

THE HEART AND BLOOD VESSELS

The heart is a fist-sized pump made of muscle that
circulates the blood throughout the body. It “beats,” or
pumps, about 100,000 times a day. The muscular portion
ofthe heart wall is called the myocardium. Figure 2-14 gives
two drawings of a heart: (a) an exterior view and (b) an
interior view, showing that the heart has four chambers.
The two upper chambers are called atriums, and the two
lower ones are called ventricles; the left and right sides
are labeled from the body’s perspective, not from ours.
Looking at the drawings, we see coronary arteries and
veins that service the myocardium, bringing oxygen and
nutrients to it and taking CO, away, and several large
blood vessels that carry blood to and from the chambers
of the heart. How are arteries and veins different? Arteries
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carry blood from the heart, and veins carry blood to it.
You will also notice in the drawings that the shading of
some blood vessels of the heart is gray, and in others
the shading is in color. The vessels with gray shading
carry blood that is laden with CO, toward the lungs; the
vessels with color shading carry blood from the lungs
after it has expelled CO, and received oxygen.

Now, let's follow the route of blood shown in
Figure 2-14b. The blood that enters the right atrium of
the heart is laden with waste products, such as CO,, from
our cells and is deficient in oxygen, which makes the
blood bluish in color. After the atrium is filled, the blood
passes through a valve to the right ventricle. The ventricles
provide the main pumping force for circulation as the
heart muscle contracts, and their valves prevent the
blood from going back up to the atriums. From the right
ventricle, the blood enters pulmonary circulation to the
lungs, where it becomes oxygenated and, consequently,
red in color. The oxygenated blood travels to the left
atrium of the heart and is passed to the left ventricle, which
pumps it out through the aorta into general circulation. It
then goes to various parts of the body before returning
to the heart and beginning the cycle again. The complete
cycle takes about 1 minute in the resting person.
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Figure 2-14 Drawings of the heart. (a) An exterior view from the front, showing major blood vessels. The left and right
coronary arteries and cardiac veins service the myocardium; larger arteries and veins carry blood to and from the heart’s
chambers. (b) An interior view of the heart’s chambers, showing that blood comes from general circulation—that is, the rest
of the body—to the right atrium via the superior and inferior vena cava. The blood then travels to the right ventricle and then to
the lungs, where it exchanges CO, for oxygen. The oxygenated blood enters the left atrium via pulmonary veins and goes to
the left ventricle, which pumps it via the aorta to the rest of the body.
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Portions of each quantity of blood pumped by
the heart travel through the liver and kidneys, where
important functions take place before the blood returns
to the heart. The kidneys cleanse the blood of waste
products and pass the wastes on to be eliminated in
the urine. The liver receives blood laden with nutrients,
such as simple sugars, from the intestinal tract, and the
remainder comes from general circulation. What does
the liver do to the blood? First, it cleanses the blood
of harmful debris, such as bacteria. Second, the liver
removes nutrients and stores them. Large portions of
these nutrients are retained in the liver until the body
needs them. In this way, the ebbs and flows of nutrients
in the blood are kept relatively even over time.

BLOOD PRESSURE

Imagine you are holding a long balloon that is filled with
air. Its end is tied off. If you squeeze it in the middle, the
rest of it expands. This is what happens when pressure
is applied to a closed system. The cardiovascular system
is also closed, and the myocardium does the squeezing
when it pumps blood from the heart. Like the inflated
balloon, the cardiovascular system always has some
pressure in it. The squeezing increases the pressure.
Our arteries are elastic—they expand when pressure
is applied. Blood pressure is the force exerted by
blood on the artery walls. The heart is at rest between
myocardial contractions, while it fills with blood. The
resting force in the arteries that occurs at this time
is called diastolic pressure. When the heart pumps, each
contraction produces a maximum force in the arteries,
which is called systolic pressure. A person’s blood pressure
is expressed with two numbers: a larger number,
representing systolic pressure, followed by a smaller
number, representing diastolic pressure. Your physician
might tell you that your blood pressure is “120 over 80,”
for example. Blood pressure readings are standardized
in units of mm Hg to reflect the number of millimeters
(mm) the pressure can raise a column of mercury (Hg).
Blood pressure varies. It changes from one moment
to the next, it is higher in one part of the body than
in another, and different people have different blood
pressures. What determines blood pressure? We can
answer this question in two ways—one involves the
laws of fluid dynamics and the other involves factors in
people’s lives that affect these dynamics. We will start
with the first approach and examine five aspects of fluid
dynamics that affect blood pressure (McClintic, 1985).

1. Cardiac output is the volume of fluid being pumped per
minute. Blood pressure increases as cardiac output
rises.

2. Blood volume refers to the total amount of blood
circulating in the system. The greater the volume, the
higher the blood pressure needed to move it.

3. Peripheral resistance refers to the difficulty fluid encounters
in passing through narrow tubes or openings. When
you put a nozzle on a hose and turn on the water,
the pressure is greater at the nozzle than in the hose.
Arteries vary in diameter; resistance is generally greater
in small-diameter arteries than in larger ones.

4. Elasticity, as we have seen, describes the ease
in expanding and contracting. When blood vessels
become less elastic, blood pressure—especially systolic
pressure—rises.

5. Viscosity refers to the thickness of the fluid. The viscosity
of blood depends on its composition, such as whether
it contains high levels of red blood cells. Thicker
blood flows less easily than thinner blood and requires
more blood pressure for it to circulate through the
cardiovascular system.

What factors in people’s lives affect these dynamics?
A variety of states affect our blood pressure in everyday
life. The temperature of our environment defines one of
these states. When the temperature is high, the blood
vessels in our skin enlarge and our cardiac output and
diastolic pressure fall, which makes us feel drowsy. Low
temperatures have the opposite effect. Another factor is
activity. For example, exercise increases blood pressure
during and for a while after the activity. Simply changing
posture can also affect blood pressure. When we go from
a lying position to standing, blood flow in the veins
that feed the heart slows down because of gravity. This
causes a drop in cardiac output and blood pressure. As
a result, blood flow to the brain drops and can make
us feel dizzy (McClintic, 1985). A third factor is emotional
experience. When we experience stress, anger, or anxiety,
the sympathetic nervous system is activated. This causes
cardiovascular reactions, such as increased cardiac
output. Both systolic and diastolic pressures increase
when people are emotionally aroused (James et al., 1986).

High blood pressure strains and damages the heart
and arteries. Some people have high blood pressure
consistently over a period of several weeks or more. This
condition is called hypertension. How high is “high” blood
pressure? People whose pressure is at or above 140
(systolic) over 90 (diastolic) are classified as hyperten-
sive, and those at or above 120/80 are “prehypertensive”
(AHA, 2010). Optimal blood pressure levels are below
120/80. High blood pressure is a major risk factor for
heart disease and stroke. For instance, when the pressure
is very high—such as exceeding 200—the danger is high
that a rupture may occur in a blood vessel, particularly
in the brain. This is one way by which strokes occur.



There are several known risk factors for hypertension.
One risk factor is being overweight (AHA, 2010). Heavy
people have more body mass to move when they
are active than lighter people do, and they have a
larger volume of blood for the heart to pump. Another
factor is age—blood pressure generally rises with age.
For example, the percentage of Americans who are
hypertensive is many times higher among the elderly
than among young adults (NCHS, 2009a). But aging per
se may not be the reason for this relationship. Why? As
adults get older, for instance, they tend to get heavier,
at least in industrialized countries. In primitive societies
where adults do not show an increase in body weight as
they get older, blood pressure does not seem to increase
with age (Herd & Weiss, 1984).

Otherrisk factors for hypertension among Americans
relate to gender, race, and family history (AHA, 2010;
NCHS, 2009a). Until recently, men were more likely than
women to have hypertension, but now the prevalence
rate for hypertension is higher for women than for
men, particularly after about 50 years of age. Black
adults develop hypertension at a much higher rate
than Whites and Mexican Americans do. The reasons
for these gender and racial differences in hypertension
are unclear. Family history is important, too. People are
more likely to become hypertensive if their parents had
high blood pressure. Evidence from twin studies suggests
that genetics plays a role in blood pressure (Rose, 1986;
Smith et al., 1987).

'.‘ WEB ANIMATION: Negative
P Feedback Control of Blood Pressure
Access: www.wiley.com/college/sarafino. This interac-
tive animation describes the importance of blood
pressure and how the body regulates it.

BLOOD COMPOSITION

Blood is sometimes thought of as a “liquid tissue”
because it consists of cells that are suspended in a
liquid. The average adult’s body contains about 10 pints
of blood (AMA, 2003). Because our bodies can replace
blood quickly, we can donate a pint of blood with no ill
effects. Blood composition can affect blood pressure. As
we saw earlier, the thicker the blood, the more pressure
is needed to circulate it. What is blood made of, and how
does its composition change its thickness? Blood has
two components, formed elements and plasma (Holum,
1994; Tortora & Derrickson, 2009). We'll look at formed
elements first.
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Formed Elements

Formed elements are the cells and cell-like structures in the
blood that constitute about 45% of our blood volume.
There are three types of formed elements:

1. Red blood cells are the most abundant cells in the
blood—there are about 5 million of them per cubic
millimeter of blood. They are formed in the bone
marrow and have a lifetime of about 3 months. Red
blood cells are important mainly because they contain
hemoglobin, a protein substance that attaches to oxygen
and transports this element to body cells and tissues.
Anemia is a condition in which the level of red blood
cells or hemoglobin is below normal (AMA, 2003).

2. Leukocytes are white blood cells. Each of several types
of leukocytes serves a special protective function—for
example, some engulf or destroy bacteria. White blood
cells are produced in the bone marrow and various
organs in the body. Although there normally are several
thousand leukocytes per cubic millimeter of an adult’s
blood, they are the least abundant type of formed
element. Leukemia is a malignant disease in which
abnormal white blood cells are produced in extremely
high quantities, crowding out normal leukocytes, which
fight infection, and red blood cells, which prevent
anemia (ACS, 2009; AMA, 2003).

3. Platelets are granular fragments, produced by the bone
marrow, that enable the body to prevent blood loss.
They do this by plugging tiny wounds or helping the
blood to clot when the wound is larger. Hemophilia is a
disease in which the platelets do not function properly,
thereby impairing clotting, because the blood lacks a
critical protein (AMA, 2003).

How do formed elements affect the viscosity of
blood? The higher the concentration of formed elements
suspended in the plasma, the thicker the blood.

Plasma

Plasma is a liquid substance that comprises about
55% of our blood. About 90% of plasma is water,
and the remainder consists of proteins and other
organic and inorganic elements (Holum, 1994; Tortora
& Derrickson, 2009). Plasma proteins increase blood
thickness. Although the remaining elements in plasma
constitute only a small percentage of its volume, they
are very important substances. They include hormones,
enzymes, and waste products. They also include the
nutrients we derive from digestion—vitamins, minerals,
simple sugars, amino acids, and fatty materials.

Fatty materials make up the broad class of sub-
stances in the blood called lipids. Two of these fatty
materials are triglycerides and cholesterol (Holum, 1994;
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Rhoades & Pflanzer, 1996). Triglycerides are the material we
commonly think of as fat. Made of glycerol and fatty acids,
they are the most abundant lipid in the body. Some of the
fatty acids in triglycerides are fully hydrogenated—they
cannot take up any more hydrogen—and are called sat-
urated for that reason. They are usually solid at room
temperature and are mostly derived from animal fat.
Other fatty acids are unsaturated or polyunsaturated. They
can take up more hydrogen, are usually liquid at room
temperature, and are derived from plants.

Cholesterol is a fatty substance that builds up in
patches in artery walls over time and narrows the artery
(AMA, 2003). Although the body manufactures most of
the cholesterol in the blood, the rest comes from the
foods we eat. Eating fats that are highly saturated tends
to increase blood cholesterol levels. Let's see why this is
a problem.

CARDIOVASCULAR DISORDERS

The accumulation of fatty patches, or plaques, in artery
walls is called atherosclerosis. These plaques tend to
harden. This is a common process by which the diam-
eter and elasticity of arteries is reduced—a condition
called arteriosclerosis (AMA, 2003). The narrowing and
hardening of arteries increase blood pressure. Although
arteriosclerosis becomes an increasing problem as adults
get older, plaque begins to form early in life. Autopsies
on thousands of 15- to 34-year-old American males and
females who died of other causes showed that atheroscle-
rosis had begun in all subjects and worsened with age
(Strong et al., 1999).

SUMMARY

Of the many diseases of the heart and blood vessels,
we will describe just a few. One of them is myocardial
infarction, or “heart attack.” Infarction refers to the death
of tissue caused by an obstruction in the supply of
blood to it. Thus, a myocardial infarction is the death
of heart muscle (myocardium) tissue as a result of
arterial blockage, usually resulting from a clot in an artery
with atherosclerosis (AMA, 2003). Another form of heart
disease is congestive heart failure, a condition in which an
underlying problem, such as severe arteriosclerosis, has
reduced the heart’s pumping capacity permanently. This
condition occurs most frequently in old age. Although
its victims can live for years, they are quite disabled. A
third form of heart disorder is angina pectoris, in which
the victim feels strong pain and tightness in the chest
because of a brief obstruction in an artery, but little or no
damage occurs. Physical exertion or stress often brings
an episode of angina.

One disorder of the blood vessels is an aneurysm,
a bulge in a weakened section of an artery or vein. If
the bulge is in a major blood vessel and it ruptures, the
person may die (AMA, 2003). Another disorder of the
blood vessels—a stroke—occurs when the blood supply
to a portion of the brain is disrupted by an event in a
cerebral blood vessel. This event can be a rupture of an
artery, causing a hemorrhage in the brain, or a blockage
from a blood clot, called a thrombosis. In either case,
damage occurs to the brain. The effects of this damage
depend on where it occurs and how extensive it is. It may
cause paralysis or sensory impairments, for instance,
or even death (AHA, 2010). Aneurysms and strokes can
result from atherosclerosis and hypertension.

The cardiovascular system uses the heart to pump blood
through an intricate network of blood vessels. The blood’s
circulation takes it to body cells, where it supplies oxygen
and nutrients for metabolism and takes CO, and other waste
materials away. Cardiac output, blood volume, peripheral

resistance, elasticity, and viscosity affect systolic and dias-
tolic blood pressure. Blood consists of plasma and formed
elements. Lipids in the blood can lead to atherosclerosis,
the deposit of fatty plaque in arteries, and arteriosclerosis,
the thickening and hardening of artery walls.

MODULE 6: THE IMMUNE SYSTEM

You may not realize it, but wars are raging inside your
body. They happen continuously, every day. Most of the
time they are minor skirmishes, and you are unaware of
them. When they become major battles, however, you are
usually aware something’s going on. The “good guys” are
the organs and cells that make up your immune system.

This system fights to defend the body against “foreign”
invaders, such as bacteria and viruses.

The immune system is quite remarkable. Scientists
knew little about this intricate and enormously important
system until the 1970s. But it is now a major topic
of research that has produced new information rapidly
about how the immune system functions. We know,
for instance, that this system is highly sensitive to



invasions by foreign matter and is able to distinguish
between “self,” or normal body constituents, and “not
self’—friend and foe.

ANTIGENS

When the body recognizes something as a “not self”
invader, the immune system mobilizes body resources
and attacks. Any substance that can trigger an immune
response is called an antigen. Bacteria and viruses are
recognized as invaders by telltale aspects of their protein
coats and DNA (Krieg et al., 1995).

What triggers an immune response? Some of the first
antigens that come to mind are bacteria, fungi, protozoa,
and viruses. Bacteria are microorganisms that exist in
vast numbers throughout the environment—in rivers
and oceans, in the air, on and in plants and animals,
and in decaying organic matter. Billions of them may
populate just one pound of rotting garbage. Because
they help in breaking down organic matter into simpler
units, their activities are essential to the life and growth
of all living things. Some bacteria cause illnesses, such as
tuberculosis, scarlet fever, and food poisoning. They do
this by growing rapidly and competing with our cells for
nutrients and by excreting toxic, or poisonous, substances
that destroy our cells or impair their metabolic processes
(AMA, 2003; Jaret, 1986). Although treatment with
antibiotics kills bacteria, these drugs are becoming less
effective because they have been overused and bacteria
are developing drug-resistant strains.

Fungi are organisms, such as molds and yeasts, that
attach to an organic host and absorb nutrients from it.
Some of them can cause skin diseases through direct
contact, as occurs in ringworm and athlete’s foot, and
internal diseases by inhaling contaminated air. Other
fungi are very beneficial—for example, penicillin is
derived from molds. Protozoa are one-celled animals that
live primarily in water and insects. Drinking water con-
taminated with protozoa can cause amoebic dysentery,
an intestinal illness, and being bitten by an infected
mosquito can cause malaria (AMA, 2003; Jaret, 1986).

The tiniest antigens are viruses, particles of protein
and nucleic acid that are smaller than cells and, strictly
speaking, may not even be alive. They consist of genetic
information that allows them to reproduce. A virus
functions by attaching to a cell, slipping inside, and
taking over by issuing its own genetic instructions. The
invaded cell abandons its own metabolic activities and
becomes a “factory” for making viruses. In short order,
enough viruses can be produced to rupture the cell and
spread to infect other cells. Viruses can be quite devious,
too, developing new strains and lying dormant in the
body for periods of time before becoming infectious.
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They are responsible for a variety of diseases, including
flu, herpes, measles, and polio (AMA, 2003).

The immune system also tends to recognize the
tissue of an organ transplant as “not self” and treat it as
an antigen. This is what physicians mean when they say
that the body “rejected” a transplant. There are two basic
ways to encourage transplant acceptance. The first is to
select the transplant carefully so that the tissues of the
donor and the recipient are closely matched. The closer
the genetic relationship between the two people, the
better the match is likely to be. Identical twins provide
the best match, of course. The second approach uses
drugs to suppress parts of the immune system so it
won’'t mobilize and reject the organ. A drawback to this
approach is that suppressing immune function can leave
the patient susceptible to disease.

For many people, the immune system mounts an
attack against normally harmless substances, such as
pollen, tree molds, poison ivy, animal dander, and
particular foods. These people suffer from allergies; the
specific substances that trigger their allergic reactions,
such as sneezing and skin rashes, are called allergens.
Most allergic people react to some, but not all, of the
known allergens—someone with hay fever may not be
allergic to poison ivy, for instance. Being allergic is partly
determined by heredity (Hershey et al., 1997; Sarafino,
2000). Some allergies can be reduced by administering
regular, small doses of the allergen, usually by injection
(Coico & Sunshine, 2009).

'.‘ WEB ANIMATION: The Lymphatic
A== and Immune Systems

Access: www.wiley.com/college/sarafino. This interac-
tive animation describes the structure and functioning

of different parts of the immune system.

THE ORGANS OF THE IMMUNE SYSTEM

The organs of the immune system are located throughout
the body (Coico & Sunshine, 2009; Tortora & Derrickson,
2009). These organs are generally referred to as lymphatic
or lymphoid organs because they have a primary role in the
development and deployment of lymphocytes, specific
white blood cells that are the key functionaries or “sol-
diers” in our body’s defense against invasion by foreign
matter. The main lymphatic organs include the bone
marrow, thymus, lymph nodes and vessels, and spleen.
Lymphocytes originate in bone marrow, the soft tissue
in the core of all bones in the body. Some of these cells
migrate to one of two organs where they mature. One of
these organs is the thymus, which is an endocrine gland
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that lies in the chest. The other organ is not known for
certain, but it is thought to have the same function in
maturing human lymphocytes that a structure called the
“bursa” has in birds (Coico & Sunshine, 2009). Most of
this processing of lymphocytes occurs before birth and
in infancy.

The lymph nodes are bean-shaped masses of spongy
tissue that are distributed throughout the body. Large
clusters of them are found in the neck, armpits, abdomen,
and groin. What do they do? Each lymph node contains
filters that capture antigens and compartments that
provide a home base for lymphocytes and other white
blood cells. A network of lymph vessels that contains a
clear fluid called lymph connects the lymph nodes. These
vessels ultimately empty into the bloodstream. Although
the lymph nodes and vessels play an important role in
cleansing body cells of antigens, they can become a
liability in some forms of cancer either by becoming
infected with cancer or by distributing cancer cells to
other parts of the body through the lymph and blood.

Lymphocytes and antigens that enter the blood are
carried to the spleen, an organ in the upper left side
of the person’s abdomen. The spleen functions like an
enormous lymph node except that blood, rather than
lymph, travels through it. The spleen filters out antigens
and serves as a home base for white blood cells. It also
removes ineffective or worn-out red blood cells from
the body.

SOLDIERS OF THE IMMUNE SYSTEM

White blood cells play a key role in the immune
system—they serve as soldiers in our counterattack
against invading substances in the body. There are two
types of white blood cells. Lymphocytes, as we have seen,
are one type; phagocytes are the other.

Phagocytes are scavengers that patrol the body and
engulf and ingest antigens. They are not choosy.
They will eat anything suspicious that they find in
the bloodstream, tissues, or lymphatic system. In the
lungs, for instance, they consume particles of dust
and other pollutants that enter with each breath.
They can cleanse lungs that have been blackened with
the contaminants of cigarette smoke, provided the
smoking stops. Too much cigarette smoking, over too
long a time, destroys phagocytes faster than they can
be replenished. (Jaret, 1986, p.715)

There are two main types of phagocytes: macrophages
become attached to tissues and remain there, and
neutrophils circulate in the blood (Coico & Sunshine, 2009;
Tortora & Derrickson, 2009). The fact that phagocytes “are

not choosy” means that they are involved in nonspecific
immunity—they respond to any kind of antigen.

Lymphocytes react in a more discriminating way,
being tailored for attacks against specific antigens. The
diagram in Figure 2-15 shows that, in addition to the
process of nonspecific immunity, there are two types of
specific immune processes: cell-mediated immunity and
antibody-mediated “humoral” immunity. Let's examine
these two specific immune processes and how they
interrelate.

Cell-mediated immunity operates at the level of the
cell. The soldiers in this process are lymphocytes called
T cells—the name of these white blood cells reflects their
having matured in the thymus. T cells are divided into
several groups, each with its own important function:

o Killer T cells (also called CD8 cells) directly attack and
destroy three main targets: transplanted tissue that is
recognized as foreign, cancerous cells, and cells of the
body that have already been invaded by antigens, such
as viruses.

e Memory T cells “remember” previous invaders. At the time
of an initial infection, such as with mumps, some T
cells are imprinted with information for recognizing
that specific kind of invader—the virus that causes
mumps—in the future. Memory T cells and their
offspring circulate in the blood or lymph for long periods
of time—sometimes for decades—and enable the body
to defend against subsequent invasions more quickly.

o Delayed-hypersensitivity T cells have two functions. They are
involved in delayed immune reactions, particularly in
allergies such as of poison ivy, in which tissue becomes
inflamed. They also produce protein substances called
lymphokines that stimulate other T cells to grow, repro-
duce, and attack an invader.

o Helper T cells (also called CD4 cells) receive reports of
invasions from other white blood cells that patrol the
body, rush to the spleen and lymph nodes, and stimulate
lymphocytes to reproduce and attack. The lymphocytes
they stimulate are from both the cell-mediated and
the antibody-mediated immunity (also called “humoral”
immunity) processes.

e Suppressor T cells operate in slowing down or stopping cell-
mediated and antibody-mediated immunity processes
as an infection diminishes or is conquered. Suppressor
and helper T cells serve to regulate cell-mediated and
antibody-mediated immune processes.

What is antibody-mediated immunity, and how is
it different from the cell-mediated process? Antibody-
mediated immunity attacks bacteria, fungi, protozoa,
and viruses while they are still in body fluids and before
they have invaded body cells. Unlike the cell-mediated
process of attacking infected cells of the body, the



CELL-MEDIATED

Chapter 2/ The Body'’s Physical Systems 51

Thymus
N N
gland
T cell Killer
lymphocytes T cells
+ ﬂ
|
| Memory
| T cells
|
|
|
: %} —  Lymphokines
|
Bone Delayed
marrow NONSPECIFIC —p = | p— _PLes_ent< hypersensitivity T
IMMUNITY invaders T cells
cells |
Phagocytes toTand | Si— 21
(macrophages and B cells | ‘ ‘ a:
monocytes) : —H | &
I \ ‘ I
| | Helper | |
I } T cells } _—
| \ \ |
* | | @
L | > } % |
| \ ¥
|
| Suppressor | = |
I Tecells ! |
= \ y
<4+--
AN ) ANTIBODY-MEDIATED
= ' D I
"HUMORAL" IMMUNITY } =
structure
B cell Antibodies

lymphocytes

(IgG, 1gM, IgA, gD, IgE)

o | Memory
D | Beells

Figure 2-15 Components and interrelationships of the immune system. The bone marrow produces two types of white
blood cells (leukocytes): phagocytes and lymphocytes. There are two kinds of lymphocytes: T cells, which are processed by the
thymus gland; and B cells, which are processed by an as-yet-unknown bursa-like structure (B cells were first discovered in the
“bursa of Fabricius” structure of birds). See text for description. (Borysenko, 1984; Braveman, 1987; Coico & Sunshine, 2009; Jaret,

1986; Rhoades & Pflanzer, 1996; Tortora & Derrickson, 2009.)

antibody-mediated approach focuses on the antigens
directly. The soldiers in this approach are lymphocytes
called B cells. Figure 2-15 shows that B cells give rise to
plasma cells that produce antibodies. This process is often
induced by helper T cells or inhibited by suppressor
T cells.

How are antibodies involved? Antibodies are pro-
tein molecules called immunoglobulins (Ig) that attach
to the surface of invaders and accomplish three results.
First, they slow down the invader, making it an easier and
more attractive target for phagocytes to destroy. Second,
they recruit other protein substances that puncture the
membrane of an invading microorganism, causing it to
burst. Third, they find new invaders and form memory B
cells that operate in the future like memory T cells. As

you can see, antibodies are like sophisticated weapons
in immune system wars. Researchers have identified five
classes of antibodies—IgG, IgM, IgA, 1gD, and IgEk—each
with a special function and “territory” in the body. For
example, IgA guards the entrances of the body in fluids,
such as saliva, tears, and secretions of the respiratory

tract. (Go to 1)‘)

DEFENDING THE BODY WITH AN IMMUNE
RESPONSE

Now that we have seen the soldiers and weaponry of the
immune system, let’s see how all of this is orchestrated
in defending your body. Protection from disease actually
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HIGHLIGHT

[ can remember reading for the first
time many years ago about a child who had to live in a
large plastic “bubble” because he was born with virtually
no major immune defenses. The condition he had is very
rare and is called severe combined immunodeficiency disease. He
lived in the bubble because it was germ-free—exposure
to microorganisms in the general environment would
have been fatal. Transplants of healthy bone marrow
tissue early in the child’s life can cure this disorder
now (Coico & Sunshine, 2009). More common inborn
immune deficiencies involve the absence of only part of
the system and can sometimes be treated with injections.

Having little or no immune defense was almost
unheard of prior to the 1970s, and people were not very
concerned about immune processes. All that changed
in the 1980s as people became aware of the disorder
called acquired immune deficiency syndrome (AIDS). This
disorder is not inborn—it results from an infection when
a virus (human immunodeficiency virus, or HIV) from an
infected person’s body fluid, such as blood or semen,
contacts the body fluid of an uninfected person. This
occurs in three major ways: through sexual activity
if the body fluids become exposed to each other, in
intravenous drug use if syringes are shared, and from an
infected mother to her baby (Tortora & Derrickson, 2009).
Receiving contaminated blood in a transfusion was once
a major source of the virus, but in the United States and

When Immune Functions Are Absent

many other countries close monitoring of hospital blood
supplies has sharply reduced this risk.

Although AIDS is a deadly disease, it does not kill
directly. It disables or destroys important components
of the immune system—such as helper T cells—and leaves
the victim vulnerable to a variety of diseases, such as
pneumonia (Tortora & Derrickson, 2009). One of these
diseases becomes the actual cause of death. Researchers
have made great progress in finding ways to prevent and
treat, but not cure, AIDS.

AIDS is a global epidemic: health agencies estimate
that in the two decades after the epidemic began
in the early 1980s, over 20 million AIDS victims
had died (UNAIDS, 2004). Today, over 33 million
people are infected with HIV worldwide, and 2 million
victims die each year (UNAIDS, 2009). In the United
States, over 560,000 individuals have died since the
start of the epidemic, and nearly 550,000 people 13
years of age and older are currently living with HIV
(CDC, 2009). Developing countries have had the vast
majority of HIV/AIDS cases, mostly becoming infected
through heterosexual contact. But in North America and
Europe, infection has occurred mainly through sharing
needles when injecting illicit drugs and practicing certain
sexual acts, particularly homosexual anal intercourse.
Prevention by changing high-risk behavior is essential.
We will discuss the topic of AIDS again in later chapters.

involves a series of defenses (Coico & Sunshine, 2009;
Jaret, 1986; Tortora & Derrickson, 2009). We will start at
the beginning, as the invader tries to enter the body.
Your body’s first line of defense is the skin and
the mucous membranes that line the respiratory and
digestive tracts. The skin serves as a barrier to entry, and
mucous membranes are coated with fluids that contain
antibodies and other antimicrobial substances. Even
though these defenses are highly effective, large numbers
of antigens get through, either by eluding the antibodies
or by entering a wound in the skin or the mucous
membrane. Once an antigen penetrates this barrier, it
encounters the second line of defense, which includes
nonspecific and specific immune processes. Phagocytes
in your blood and tissues attack and consume invading
substances of all types. They also have another important
function: They present the antigen to B cells and helper
T cells, as if to say, “Here’s the enemy. Go get 'em!” The
B cells respond to this message and to stimulation from
helper T cells by giving rise to plasma cells that produce

the needed antibodies. The role of the phagocytes is
especially important if the antigen is new and the body
has no memory B cells for this substance. Antibodies in
body fluids attach to microorganisms, thereby aiding the
phagocytes and other protein substances that can kill
the invaders.

Antigens that manage to get through and invade
body cells encounter the third line of defense in which
killer T cells destroy the invaded cells. Phagocytes often
initiate this process by presenting antigens to T cells, as
we have seen. Once again, this is especially important if
the antigen is new to the cell-mediated system and the
body has no memory T cells for the substance. As the
invasion subsides, suppressor T cells slow down the cell-
mediated and antibody-mediated immune responses.
Memory B and T cells are left in the blood and lymph,
ready toinitiate the immune response if the same antigen
invades the body again.

You may be thinking, “This is a wonderful and
complex system that responds when there are antigens in



the body, but don't killer T cells also attack cancer cells?
Aren’t cancer cells basically normal cells that multiply
out of control?” Cancer cells have antigens on their
surface, and the immune system attacks some but not
all of these cells (Coico & Sunshine 2009). One reason
why some cancers escape destruction is that they can
release substances that suppress the immune response
(Acevedo, Tong, & Hartsock, 1995; Mizoguchi et al., 1992).
Another possibility is that the antigen is simply not
easy for the immune system to recognize. As a result,
the immune response may not be strong enough to
stop the cells from multiplying wildly. Some researchers
are studying ways to treat cancer that are designed
to strengthen the patient’'s own immune processes.
In one of these approaches, for example, researchers
manufacture antibodies that are sensitive to and seek
out a specific type of cancer cell. These approaches are
not yet perfected, but they are very promising.

LESS-THAN-OPTIMAL DEFENSES

If our immune systems always functioned optimally, we
would become sick much less often. Why and in what
ways do our defenses function less than optimally?

Developmental Changes

Immune system functioning changes over the life span,
becoming increasingly effective throughout childhood
and declining in old age (Coico & Sunshine, 2009; Tortora
& Derrickson, 2009). Newborns come into the world with
relatively little immune defense. They have only one type
of antibody (IgG), for example, which they receive prior
to birth from their mothers through the placenta (the
filterlike organ that permits the exchange of nutrients
and certain other substances between the bloodstreams
of the mother and baby). Infants who are breast fed
receive antibodies, particularly IgA, in their mother’s
milk (Ashburn, 1986; Tortora & Derrickson, 2009).

In early infancy, children in technological societies
generally begin a regular schedule of immunization
through the use of vaccines. Most vaccines contain
dead or disabled disease microorganisms that get the
body to initiate an immune response and produce
memory lymphocytes, but do not produce the full-blown
disease (AMA, 2003). The efficiency and complexity of
the immune system develop very rapidly in childhood.
As a result, the incidence of illness serious enough
to keep children home from school declines with age
(Ashburn, 1986).

Throughout adolescence and much of adulthood,
the immune system generally functions at a high level.
Then, as people approach old age, the effectiveness of
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the system tends to decline (Braveman, 1987; Tortora
& Derrickson, 2009). Although the overall numbers of
T cells, B cells, and antibodies circulating in the blood
do not decrease, their potency diminishes in old age.
Compared with the T cells and B cells of younger adults,
those of elderly people respond weakly to antigens
and are less likely to generate the needed supply of
lymphocytes and antibodies to fight an invasion.

Lifestyles, Stress, and Immune Function

Unhealthful lifestyles, such as smoking cigarettes and
being sedentary, have been associated with impaired
immune function (Kusaka, Kondou, & Morimoto, 1992).
Poor nutrition can also lead to less-than-optimal
immune function (Coico & Sunshine, 2009; Braveman,
1987). Diets deficient in vitamins seem to dimin-
ish the production of lymphocytes and antibodies,
for example.

Many people believe stress and illness often are
related—and they are right. Research has confirmed
this belief, showing, for instance, that people who
experience high levels of stress contract more infectious
diseases (Henderson & Baum, 2004). Is there a direct
link between stress and immune function? Yes. Kiecolt-
Glaser and her colleagues from a variety of disciplines
have done research to examine this link. One study of
first-year medical students who were scheduled to take
a series of highly stressful final examinations assessed
important variables in two sessions, 1 month before
the finals and 1 month after their last major exam
(Kiecolt-Glaser et al., 1984). In the first session, the
researchers took a sample of blood from the students
and had them fill out questionnaires that assessed their
experience of loneliness and stress during the past
year. In the second session, only a blood sample was
taken. Analyses of the samples revealed that killer-
T-cell activity was considerably lower in the second
(high stress) blood sample than in the first and among
students who scored high on the loneliness and stress
questionnaires than for those who scored low. Another
study analyzed blood samples of married and separated
or divorced women (Kiecolt-Glaser et al., 1987). This
study found weaker immune function among married
women who reported less marital satisfaction than
those who reported greater satisfaction and among the
separated or divorced women who refused to accept
the fact of the separation or thought excessively about
their ex-spouse than those who did not. Studies by
other researchers support these results, finding, for
example, weaker immune function during bereavement
and after experiencing natural disasters (Henderson &
Baum, 2004).
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Autoimmune Diseases

When your immune system functions optimally, it attacks
foreign matter and protects the body. Sometimes this
process goes awry, and the immune response is directed
at parts of the body it should protect. Several disorders
result from this condition—they are called autoimmune
diseases (AMA, 2003; Coico & Sunshine, 2009). One
of these diseases is rheumatoid arthritis, in which the
immune response is directed against tissues and bones
at the joints. This causes swelling and pain and can
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leave the bones pitted. In rheumatic fever, the muscles
of the heart are the target, often leaving the heart
valves permanently damaged. Multiple sclerosis results
when the immune system attacks the myelin sheath
of neurons. Another autoimmune disease is systemic lupus
erythematosus, which affects various parts of the body,
such as the skin and heart. What causes autoimmune
diseases to develop? Evidence indicates that hered-
ity and immune responses to prior infections play
important roles.

The immune system responds to antigens by attacking and
eliminating invading substances and microorganisms to
protect us from infection and disease. It does this by using
white blood cells, including phagocytes and two types
of lymphocytes: B cells, which produce antibodies, and

KEY TERMS (SEPARATED BY MODULES)

T cells. These cells operate in different immune processes:
antibody-mediated immunity uses B cells, cell-mediated
immunity involves T cells, and nonspecific immunity uses
phagocytes. Stress, poor nutrition, and HIV infection impair
the effectiveness of the immune system.
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PROLOGUE

“Tell me what’s been happening in your life in the past
several months, Vicki,” the college counselor probed in
the student’s first visit to his office. A nurse suggested
that Vicki talk to a counselor because she has been
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physically run down for the past few months, has been
sleeping poorly, and has had several viral infections.
During this visit, she described many problems she has
experienced. For one thing, thisis her first yearin college,
and although she goes home most weekends, she has
never been away from her family, high school friends, and
boyfriend Chris so long before—and she misses them.

Her relationship with Chris is a special problem.
He decided to go to a college closer to home so that
he could commute. They've been going together for 2
years, and he says he loves her, but Vicki isn’t convinced.
She feels a lot of jealousy, often imagining that he
is seeing others on the side even though she has no
evidence that he is. She calls him several times a week,
saying she wants to hear his voice, but they both know
deep down that she’s calling to check up on him. They
argue about her suspicions at least once a week. She
says he’s seeing others because, “He’s so good looking
and I'm so fat.” Keeping her weight down is a constant
struggle that, in her view, she always loses. Actually, her
weight is within the recommended healthful range for her
height.

Vicki has also had other difficulties. She worries that
she’s preparing for the wrong career, argues often with
other students about the noise on her dormitory floor,
and is overcommitted with schoolwork, club activities on
campus, and a part-time job. On top of all this, her car
keeps breaking down, she’s running out of money to fix
it, and her illnesses are compounding her problems.
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Vicki's situation is not uncommon. We all experience
stress in our everyday lives, probably more than we
would like. It occurs in a wide variety of situations and
settings—in the family, in school, and on the job, for
example. Sometimes the stress experience is brief, and
sometimes it continues for a long time. Sometimes it is
intense, and sometimes it is mild. It varies across time
in a particular person, and it varies between individuals.
An experience that is stressful for one person—such as
taking a difficult examination—may not be stressful for
another, and may even be exciting or challenging for still
another person.

In this chapter we discuss what stress is, where it
comes from, and the impact it has. As we do, you will find
answers to questions you may have about stress. What
makes an event stressful? Why does a particular event
produce more stress in one person than in another? How
does stress affect our bodies and our behavior? Does the
experience of stress change across the life span?

EXPERIENCING STRESS IN OUR LIVES

When you hear people say they are “under a lot of stress,”
you have some idea of what they mean. Usually the state-
ment means they feel unable to deal with the demands
of their environment, and they feel tense and uncom-
fortable. Because of the pervasiveness and commonality
of these experiences in our lives, you might expect that
defining the concept of stress would be simple. But it
isn't. Let's see how psychologists have conceptualized
stress and what the prevailing definition is today.

WHAT IS STRESS?

The condition of stress has two components: physical,
involving direct material or bodily challenge, and psycho-
logical, involving how individuals perceive circumstances
in their lives (Lovallo, 2005). These components can be
examined in three ways (Dougall & Baum, 2001). One
approach focuses on the environment: stress is seen as
a stimulus, as when we have a demanding job or experi-
ence severe pain from arthritis or a death in the family.
Physically or psychologically challenging events or cir-
cumstances are called stressors. The second approach
treats stress as a response, focusing on people’s reac-
tions to stressors. We see an example of this approach
when people use the word stress to refer to their state
of tension. Our responses can be psychological, such
as your thought patterns and emotions when you “feel
nervous,” and physiological, as when your heart pounds,
your mouth goes dry, and you perspire. The psychological
and physiological response to a stressor is called strain.

This man’s face reveals that he appraises the pain in his
chest as stressful.

The third approach describes stress as a process
that includes stressors and strains, but adds an impor-
tant dimension: the relationship between the person
and environment (Lazarus, 1999; Lazarus & Folkman,
1984). This process involves continuous interactions and
adjustments—called transactions—with the person and
environment each affecting and being affected by the
other. According to this view, stress is not just a stimulus
or a response, but rather a process in which the person is
an active agent who can influence the impact of a stressor
through behavioral, cognitive, and emotional strategies.
People differ in the amount of strain they experience
from the same stressor. One person who is stuck in traf-
fic and late for an important appointment keeps looking
at his watch, honking his horn, and getting angrier by the
minute; another person in the same circumstances stays
calm, turns on the radio, and listens to music.

We will define stress as the circumstance in which
transactions lead a person to perceive a discrepancy between
the physical or psychological demands of a situation and
the resources of his or her biological, psychological, or



Chapter 3 / Stress—Its Meaning, Impact, and Sources 57

Table 3.1  Components of the Definition of Stress

Component Description/Example

Resources Stress taxes the person’s biopsychosocial resources for coping with difficult events or circumstances. These
resources are limited, as we saw when Vicki had depleted her ability to cope with her problems, became
ill, and sought counseling. Sometimes the impact is focused mainly on our biological system—for
instance, when we tax our physical strength to lift something heavy. More typically, however, the strain
has an impact on all three systems; in Vicki's stressful experience, her physical, psychological, and
social resources were strained and became exhausted.

Demands The phrase “demands of a situation” refers to the amount of our resources the stressor appears to require.

For instance, Vicki thought achieving the body weight she would need to keep Chris required

tremendous willpower.
Discrepancy

When there is a poor fit, or a mismatch, between the demands of the situation and the resources of the

person, a discrepancy exists. This generally takes the form of the demands taxing or exceeding the
resources, as in Vicki's belief that she did not have the willpower to keep her weight down. But the
opposite discrepancy also occurs—that is, our resources may be underutilized—and this can be
stressful, too. A worker who is bored by a lack of challenge in a job may find this situation stressful.

Transactions

In our transactions with the environment, we assess demands, resources, and discrepancies between

them—as Vicki might do if she notices Chris looking at an attractive woman. These transactions are
affected by many factors, including our prior experiences and aspects of the current situation. How
interested did Chris look? How often has he done this before? Did the woman return his look?

social systems (Lazarus & Folkman, 1984; Lovallo, 2005).
Table 3.1 gives descriptions and examples of the four
components this definition, starting at the end. An
important point to keep in mind is that a demand,
resource, or discrepancy may be either real or just believed
to exist. As an example, suppose you had to take an
exam and wanted to do well, but worried greatly that
you would not. If you had procrastinated and did not
prepare for the test, the discrepancy you see between
the demands and your resources might be real. But if
you had previously done well on similar exams, prepared
thoroughly for this one, and scored well on a pretest in a
study guide yet still thought you would not do well, the
discrepancy you see would not reflect the true state of
affairs. Stress often results from inaccurate perceptions
of discrepancies between environmental demands and
the actual resources. Stress is in the eye of the beholder.

APPRAISING EVENTS AS STRESSFUL

Transactions in stress generally involve an assessment
process that Richard Lazarus and his coworkers call
cognitive appraisal (Lazarus, 1999; Lazarus & Folkman,
1984). Cognitive appraisal is a mental process by
which people assess two factors: (1) whether a demand
threatens their physical or psychological well-being and
(2) the resources available for meeting the demand.
These are called primary and secondary appraisal.

Primary and Secondary Appraisal

When we encounter a potentially stressful circum-
stance—for example, feeling symptoms of pain or

nausea—we first try to assess the meaning of the
situation for our well-being. This assessment process is
called primary appraisal. This appraisal seeks answers
to such questions as, “What does this mean to me?” and
“Will I be okay or in trouble?” Your primary appraisal
regarding the pain or nausea could yield one of three
judgments:

o ltisirrelevant—as you might decide if you had had similar
symptoms of pain and nausea before that lasted only a
short while and were not followed by illness.

o Itisgood (called “benign-positive”)—which might be your
appraisal if you wanted very much to skip work or have
a college exam postponed.

e It is stressful—as you might judge if you feared the
symptoms were of a serious illness, such as botulism (a
life-threatening type of food poisoning).

Circumstances we appraise as stressful receive further
appraisal for three implications: harm-loss, threat, and
challenge.

Harm-loss refers to the amount of damage that has
already occurred, as when someone is incapacitated and
in pain following a serious injury. Sometimes people
who experience a relatively minor stressor think of it as
a “disaster,” thereby exaggerating its personal impact
and increasing their feelings of stress (Ellis, 1987). Threat
involves the expectation of future harm—for example,
when hospitalized patients contemplate their medical
bills, difficult rehabilitation, and loss of income. Stress
appraisals seem to depend heavily on harm-loss and
threat (Hobfoll, 1989). Challenge is the opportunity to
achieve growth, mastery, or profit by using more than rou-
tine resources to meet a demand. For instance, a worker
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might view an offer of a higher-level job as demanding,
but see it as an opportunity to expand her skills, demon-
strate her ability, and make more money. Many people
are happiest when they face challenging but satisfying
activities.

Appraisals can influence stress even when the
stressor does not relate to us directly—even that is,
when the transaction is vicarious. If we see other people in
stressful circumstances, such as suffering from pain, we
may empathize with their feelings and feel vulnerable
ourselves, but our responses are still influenced by
appraisals. A classic experiment demonstrated empathic
appraisal by showing college students a film called
Subincision (Speisman et al., 1964). The film showed
a rite of passage for young adolescent boys in a
primitive society in which the underside of the penis
is cut deeply from the tip to the scrotum, using a
sharp stone. Before seeing the film, the students were
divided into four groups, so that each group would
see the film a different way. Each group saw the film
with either:

1. No sound track.

2. Asoundtrackwitha “trauma” narrative that emphasized
the pain, danger, and primitiveness of the operation.

3. A narration that denied any pain and potential harm
to the boys, describing them as willing participants
in a joyful occasion who “look forward to the happy
conclusion of the ceremony.”

4. A “scientific” narration that encouraged the viewers to
watch in a detached manner—for example, the narrator
commented, “As you can see, the operation is formal
and the surgical technique, while crude, is very carefully
followed.”

Did the different sound tracks affect the subjects’ stress
appraisals? Physiological (such as heart rate) and self-
report measures of stress showed that, compared with
the subjects who saw the film with no sound track,
those who heard the trauma narration reacted with more
stress during the film; those who heard the denial and
scientific tracks displayed less stress. Thus, people can
experience stress vicariously, and their reactions depend
on the process of primary appraisal. As a dramatic
real-life confirmation of this process, researchers found
heightened stress reactions among people across the
United States a few days after the September 11 terrorist
attacks (Schuster et al., 2001).

Secondary appraisal refers to our assessment of
the resources we have available for coping. Although
these assessments occur continuously in our trans-
actions, we are especially aware of our secondary
appraisals when we judge a situation as potentially

stressful and try to determine whether our resources
are sufficient to meet the harm, threat, or challenge
we face. Examples of secondary appraisal judgments
include:

e Ican't do it—I know I'll fail.

e [I'll try, but my chances are slim.

e [ cando it if Ginny will help.

e If this method fails, I can try a few others.
e lcandoitif [ work hard.

* No problem—I can do it.

The condition of stress that we experience often depends
on the outcome of the appraisals we make. When we
judge our resources as sufficient to meet the demands, we
may experience little or no stress; but when we appraise
demands as greater than our resources, we may feel a
great deal of stress. These processes determine everyday
stress responses, but also influence much more severe
reactions, such as the development of post-traumatic
stress disorder (Carek et al., 2010; Meiser-Stedman et al.,
2009). (Goto & )

What Factors Lead to Stressful Appraisals?

Appraising events as stressful depends on two types
of factors—those that relate to the person and those
that relate to the situation (Lazarus & Folkman, 1984).
Let's begin by looking at how personal factors can affect
appraisals of stress.

Personal factors include intellectual, motivational,
and personality characteristics. One example is self-
esteem: people who have high self-esteem are likely
to believe they have the resources to meet demands
that require the strengths they possess. If they perceive
an event as stressful, they may interpret it as a
challenge rather than a threat. Another example relates
to motivation: the more important a threatened goal, the
more stress the person is likely to perceive (Paterson &
Neufeld, 1987). One other example involves the person’s
belief system: as psychologist Albert Ellis has noted,
many people have irrational beliefs that increase their
stress, for instance:

Because | strongly desire to have a safe, comfortable,
and satisfying life, the conditions under which I live
absolutely must be easy, convenient and gratifying (and
it is awful and I can’t bear it and can’t be happy at all when
they are unsafe and frustrating)! (1987, p. 373)

A person who holds such beliefs is likely to appraise
almost any sort of inconvenience as harmful or



Experiencing an extremely severe
stressor that creates intense fear and horror can lead to
a psychiatric condition called post-traumatic stress disorder.
PTSD is marked by being highly aroused (with difficulty
sleeping or concentrating), reliving the event often, and
being unresponsive to other people (Kring et al., 2010).
Many individuals develop this disorder after being
injured in a car accident, exposed to war or terrorism,
sexually assaulted, or suffering serious medical illnesses
(Cordova & Ruzek, 2004; Jacobsen et al., 1998). Being a

CLINICAL METHODS AND ISSUES
Posttraumatic Stress Disorder (PTSD)
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victim of PTSD may affect people’s health: for instance,
veterans and others with PTSD are more likely than
those without the disorder to develop various serious
illnesses (Dedert et al., 2010), such as heart disease,
in the years after such trauma (Kubzansky et al., 2007;
2009). Studies have shown that behavior modification
therapy with behavioral and cognitive methods can
prevent this disorder after a trauma and help people
overcome it if it develops (Cordova & Ruzek, 2004; Kring
et al., 2010).

threatening. The tendency to appraise even minor issues
as major problems is often called perfectionism, and this
thinking style not only often causes emotional distress
but also can pose a serious threat to long-term health
(Fry & Debats, 2009).

What is it about situations that make them stressful?
One answer is that events that involve very strong demands
and are imminent tend to be seen as stressful (Paterson &
Neufeld, 1987). Thus, patients who expect to undergo a
physically uncomfortable or painful medical procedure,
such as surgery, tomorrow are likely to view their
situation as being more stressful than, say, expecting to
have a blood pressure test next week. Table 3.2 presents
several other characteristics of events that make them
stressful.

Table 3.2 Characteristics of Stressful Situations

DIMENSIONS OF STRESS

Psychologists who study stress or perform therapy to
help people manage it assume that the amount of
stress a person experiences increases with stressor
frequency, intensity, and duration (Sarafino & Ewing,
1999). Evidence supports this assumption. Research
has shown that stronger stressors produce greater
physiological strain (Steptoe, Cropley, & Joekes, 2000).
Many people experience chronic stress—that is, it occurs
often or lasts a long time, such as when many stressors
happen or thoughts about a trauma recur often over
time (Dougall & Baum, 2001). Chronic stress makes
people more susceptible to catching cold when exposed
to infection than occasional stress (Cohen et al., 1998).

Characteristic

Description/Example

Life transitions

Passing from one life condition or phase to another. Examples: starting day care or school, moving to

a new community, becoming a parent, and retiring from a career.

Difficult timing
of age and entering college at 40.
Ambiguity

Events that happen earlier or later in life than usual or expected. Examples: having a child at 15 years

A lack of clarity in a situation. Examples: unclear information for a worker about a function or task and

for a patient about his or her health status, treatment options, or prognosis.

Low desirability

Some circumstances are undesirable to most people in virtually all respects. Examples: losing one’s

house in a fire and getting a traffic ticket.

Low controllability

Circumstances that seem to be outside the person’s behavioral or cognitive influence. Examples: low

behavioral control, such as not being able to do anything to prevent instances of back pain; low
cognitive control, such as not being able to stop thinking about a traumatic experience.

Sources: Lazarus & Folkman, 1984; Moos & Schaefer, 1986; Paterson & Neufeld, 1987; Quick et al., 1997; Suls & Mullen, 1981;

Thompson, 1981.

If you have not read Chapter 2, The Body's Physical
Systems, and your course has you read the modules
from that chapter distributed to later chapters, read

now Module 1 (The Nervous System) and Module 2
(The Endocrine System).
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BIOPSYCHOSOCIAL ASPECTS OF STRESS

We've seen that stressors can produce strain in the
person’s biological, psychological, and social systems.
Let’s examine biopsychosocial reactions to stress more
closely.

BIOLOGICAL ASPECTS OF STRESS

Anyone who has experienced a very frightening event,
such as a near accident or other emergency, knows that
there are physiological reactions to stress—for instance,
almost immediately our heart begins to beat more rapidly
and more forcefully, and the skeletal muscles of our arms
and legs may tremble. The body is aroused and motivated
to defend itself, and the sympathetic nervous system
and the endocrine system cause this arousal to happen.
After the emergency passes, the arousal subsides. The
physiological portion of the response to a stressor—or
strain—is called reactivity, which researchers measure
by comparison against a baseline, or “resting,” level
of arousal (Lovallo, 2005). Genetic factors influence
people’s degree of reactivity to stressors (Williams,
Marchuk et al., 2001). People who are under chronic
stress often show heightened reactivity when a stressor
occurs, and their arousal may take more time to return
to baseline levels (Gump & Matthews, 1999).

Many vyears ago the distinguished physiologist
Walter Cannon (1929) provided a basic description of
how the body reacts to emergencies. He was interested
in the physiological reaction of people and animals
to perceived danger. This reaction has been called the

fight-or-flight response because it prepares the organism to
attack the threat or to flee. In the fight-or-flight response,
the perception of danger causes the sympathetic nervous
system to stimulate many organs, such as the heart,
directly, and stimulates the adrenal glands of the endo-
crine system, which secrete epinephrine, arousing the
body still further. Cannon proposed that this arousal
could have positive or negative effects: the fight-or-flight
response is adaptive because it mobilizes the organism
to respond quickly to danger, but this high arousal can
be harmful to health if it is prolonged.

General Adaptation Syndrome

What happens to the body when high stress levels are
prolonged? Hans Selye studied this issue by subjecting
laboratory animals to a variety of stressors—such as
very high or low environmental temperatures, X-rays,
insulin injections, and exercise—over a long period of
time. He also observed people who experienced stress
from being ill. Through this research, he discovered that
the fight-or-flight response is only the first in a series
of reactions the body makes when stress is long-lasting
(Selye, 1956, 1976, 1985; Weinrib, 2004). Selye called this
series of physiological reactions the general adaptation
syndrome (GAS). As Figure 3-1 shows, the GAS consists
of three stages:

1. Alarm reaction. The first stage of the GAS is like the
fight-or-flight response to an emergency—its function
is to mobilize the body’'s resources. This fast-acting
arousal results from the sympathetic nervous system,
which activates many organs through direct nerve
connections, including the adrenal glands, which when

Physical exertion, such as in athletic
competition, is a stressor that pro-
duces strain in the body.
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Alarm Stage of Stage of
Reaction Resistance Exhaustion Normal level
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Body is Arousal remains Resources resistance
g\ mobilized high, as body are very
PERCEIVED to defend tries to defend limited; ability
STRESSOR against against and adapt to resist may
the stressor. to the stressor. collapse.

Figure 3-1
the body’s degree of resistance against disease.

stimulated release epinephrine and norepinephrine
into the bloodstream, producing further activation.
Somewhat less quickly, the hypothalamus—pituitary—adrenal
axis (HPA) of the stress response is activated, and this
component of the stress response was Selye’s novel
and main emphasis. Briefly, the hypothalamus triggers
the pituitary gland to secrete ACTH, which causes the
adrenal gland to release cortisol into the bloodstream,
further enhancing the body’'s mobilization.

2. Stage of resistance. If a strong stressor continues, the
physiological reaction enters the stage of resistance.
Here, the initial reactions of the sympathetic nervous
system become less pronounced and important, and
HPA activation predominates. In this stage, the body
tries to adapt to the stressor. Physiological arousal
remains higher than normal, and the body replenishes
the hormones the adrenal glands released. Despite this
continuous physiological arousal, the organism may
show few outward signs of stress. But the ability to
resist new stressors may become impaired. According
to Selye, this impairment may eventually make the
individual vulnerable to the health problems he called
diseases of adaptation. These health problems include
ulcers, high blood pressure, asthma, and illnesses that
result from impaired immune function.

3. Stage of exhaustion. Prolonged physiological arousal
produced by severe long-term or repeated stress is
costly. It can weaken the immune system and deplete
the body's energy reserves until resistance is very
limited. At this point, the stage of exhaustion begins.
If the stress continues, disease and damage to internal
organs are likely, and death may occur.

The effects of the body’s having to adapt repeatedly
to stressors—such as with fluctuations in levels of
hormones like cortisol and epinephrine, blood pressure,
and immune function—that accumulate over time are
called allostatic load, which creates wear and tear
on the body and impairs its ability to adapt to future
stressors (McEwen & Stellar, 1993). Studies of chronic
stress have confirmed that high levels of allostatic load
are related to poor health in children and the elderly

General adaptation syndrome with three stages. The superimposed graph (dark color) illustrates changes in

(Johnston-Brooks et al., 1998; Seeman et al., 1997). The
concept of allostatic load highlights the importance of
considering the overall accumulation of physiological
strain over time. In this view, the cumulative amount of
strain typically has a greater influence on health than
the degree of activation in response to any one stressor.
Four factors are important in the overall amount of
bodily activation or physiological stress (Uchino et al.,
2007; Williams et al., 2009):

1. Amount of exposure. This is obviously key: when we
encounter more frequent, intense, or prolonged stres-
sors, we are likely to respond with a greater total amount
of physiological activation.

2. Magnitude of reactivity. In response to any particular
stressor, such as taking a major academic exam, some
individuals will show large increases in blood pressure
or stress hormones while others show much smaller
changes.

3. Rate of recovery. Once the encounter with a stressor is
over, physiological responses return to normal quickly
for some people, but stay elevated for a longer time
for others. Continuing to think about a stressor after
it is over, revisiting it mentally, or worrying about it
recurring in the future can delay physiological recovery
and add to the accumulated toll through prolonged
physiological activation (Brosschot, 2010).

4. Resource restoration. The resources used in physiological
strain are replenished by various activities (Smith &
Baum, 2003), and sleep may be the most important of
them. Sleep deprivation can be a source of stress, and
contributes to allostatic load directly (McEwen, 2006).
What's more, poor sleep quality or reduced amounts
of sleep predict the development of serious health
problems, such as heart disease (Shankar et al., 2008).

During sleep, some aspects of physiological activity
typically drop below daytime levels, as happens with
blood pressure; the larger the drop, the more beneficial
it is for health, but this can be disrupted by daily stressors
(Tomfohretal., 2010). The restoration of stress resources
has a major impact on allostatic load and related
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health consequences. When combined, the above four
factors determine our overall physiological stress burden.
Any conditions that contribute to increased exposure
to stressors, greater reactivity, delayed recovery, or
reduced restoration can have important influences on
health.

'.‘ WEB ANIMATION: General
A== Adaptation Syndrome

Access: www.wiley.com/college/sarafino. This interac-
tive animation describes the phases and physiological

effects of prolonged high stress.

Do All Stressors Produce the Same
Physical Reactions?

Many studies have demonstrated that stressors of
various types increase the secretion of hormones by
the adrenal glands (Lovallo, 2005), including cold
temperatures, noise, pain, athletic competition, taking
examinations, flying in an airplane, and being in crowded
situations. Selye (1956) believed that the GAS is nonspecific
with regard to the type of stressor. That is, the physio-
logical reactions the GAS describes will occur regardless
of whether the stress results from very cold temperature,
physical exercise, illness, conflicts with other people,
or the death of a loved one. However, the notion of
nonspecificity does not take important psychosocial
processes into account. Three lines of evidence suggest
this is a problem.

First, some stressors appear to elicit a stronger emo-
tional response than others do. This is important because
the amount of hormone released in reaction to a stressor
that involves a strong emotional response, as a sudden
increase in environmental temperature might produce,
appears to be different from the amount released with
a less emotional stressor, such as a gradual increase in
temperature. After conducting extensive studies of vari-
ous stressors and hormones, John Mason concluded that
he and his colleagues “have not found evidence that any
single hormone responds to all stimuli in absolutely non-
specific fashion” (1975, p. 27). For instance, some stres-
sors led to increases in epinephrine, norepinephrine, and
cortisol, but other stressors increased only two of these
hormones. He also pointed out that research conducted
since Selye first described the GAS has shown that stres-
sors are most likely to trigger the release of large amounts
of all three of these hormones if the individual’s response
includes a strong element of emotion.

Second, findings of many studies Marianne Franken-
haeuser and other researchers have conducted on stress

led her to propose that the pattern of physiological
arousal under stress depends on two factors: effort and
distress. Effort involves the person’s interest, striving,
and determination, and distress involves anxiety, uncer-
tainty, boredom, and dissatisfaction. She has described
that:

Effort with distress tends to be accompanied by an
increase of both catecholamine and cortisol excretion.
This is the state typical of daily hassles. In working
life, it commonly occurs among people engaged in
repetitious, machine-paced jobs on the assembly line
or... at a computer terminal.

Effort without distress is a joyous state, characterized
by active and successful coping, high job involvement,
and a high degree of personal control. It is accompa-
nied by increased catecholamine secretion, whereas
cortisol secretion may be suppressed.

Distress without effort implies feeling helpless, losing
control, giving up. It is generally accompanied primar-
ily by increased cortisol secretion, but catecholamines
may be elevated, too. (1986, p. 107)

Because distress is an emotion, her view ties in with
and extends that of Mason.

Third, evidence suggests that cognitive appraisal
processes play a role in people’s physiological reaction to
stressors. For example, researchers assessed elementary
school children’s cortisol levels in urine samples taken
on regular school days and on days when achievement
tests were given (Tennes & Kreye, 1985). The expected
increase in cortisol on test days was found, but not for
all children—their intellectual ability was an important
factor. Intelligence test scores were obtained from school
records. Cortisol levels increased on test days for children
with above-average intelligence, but not for children with
low to average intelligence. The influence of intelligence
suggests that the brighter children were more concerned
about academic achievement and, as a result, appraised
the tests as more important and threatening than did the
other children.

So, the basic structure of the GAS appears to be
valid, but it assumes that all stressors produce the same
physiological reactions and fails to include the role of
psychosocial factors in stress. Whether physiological
stress responses are general, as Selye suggested, or
show more specific patterns influenced by psychological
processes remains a current debate and focus of stress
research (Denson et al., 2009; Miller, 2009). Also, as we
will see later in this chapter and in others, the range of
physiological responses involved in stress has expanded
well beyond those described by Cannon and Selye, and
this “cutting edge” of stress research helps us understand
its effects on health.


www.wiley.com/college/sarafino

PSYCHOSOCIAL ASPECTS OF STRESS

At this juncture, we can begin to see how interwoven our
biological, psychological, and social systems are in the
experience of stress. To give a more complete picture of
the interplay among these systems, we will now examine
the impact of stress on people’s cognitive, emotional,
and social systems.

Cognition and Stress

Many students have had this experience: While taking a
particularly stressful exam in school, they may neglect
or misinterpret important information in a question or
have difficulty remembering an answer they had studied
well. It is frustrating when an answer is “on the tip of your
tongue,” especially since you will probably remember it
after the test is over. High levels of stress affect people’s
memory and attention. Let’s see how.

In the example of stress during exams, preoccupa-
tion with worries about failure can interfere with memory
and attention that are required for good performance on
the exam (Putwain et al., 2010). Stress can also impair
cognitive functioning by distracting our attention. Noise
can be a stressor, which can be chronic for people who
live in noisy environments, such as next to train tracks or
highways (Lepore, 1997). How does chronic noise affect
cognitive performance? Many people try to deal with
this kind of stress by changing the focus of their atten-
tion from the noise to relevant aspects of a cognitive
task—they “tune out” the noise. Evidence suggests that
children who try to tune out chronic noise may develop
generalized cognitive deficits because they have difficulty
knowing which sounds to attend to and which to tune
out (Cohen et al., 1986).

Not only can stress affect cognition, but the reverse
is true, too. In the opening story about Vicki, she kept
imagining that her boyfriend was seeing other women,
which was very distressing for her. Her thinking was
making the stress chronic. Worry about future threats and
ruminating about past difficulties can maintain elevated
physiological stress responses, even in the absence of
actual stressful situations (Brosschot, 2010). Andrew
Baum (1990) has studied this kind of thinking in individ-
uals who were living near the Three Mile Island nuclear
power plant in Pennsylvania when a major nuclear acci-
dent occurred. He found that years later some of these
people still experienced stress from the incident, but oth-
ers did not. One of the main factors differentiating these
people was that those who continued to feel this stress
had trouble keeping thoughts about the accident and
their fears out of their minds. It seems likely that these
thoughts perpetuated their stress and made it chronic.
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The two-way connection between cognition and
stress is particularly important in the group of cognitive
processes called executive functioning. Executive functions
refer to set of cognitive abilities involved in the reg-
ulation and direction of our ongoing behavior (Suchy,
2009), such as maintaining and shifting attention as
needed; inhibiting unhelpful or inappropriate responses
or impulses; current or working memory capacity; and
selecting among alternative responses under consider-
ation. These are the cognitive processes that enable
us to direct or guide our behavior intentionally. Better
executive cognitive functioning obviously can help one
manage the demands of stressful situations, but stress-
ful experiences can also temporarily disrupt these same
cognitive processes (Williams et al., 2009). That is, dif-
ficulties with concentration, memory, problem-solving,
and impulse control during stressful experiences may
reflect the fact that stress has temporarily depleted or
fatigued these cognitive resources. Depleted executive
cognitive resources can then lead to more difficulty deal-
ing with stressful situations, creating a possible “vicious
cycle” of stress and impaired cognition. These same
aspects of cognitive functioning are supported by struc-
tures and circuits in the pre-frontal cortex of the brain that
also the support parasympathetic “brake” on physiolog-
ical stress responses (Thayer et al., 2009). So, difficulties
thinking clearly thinking during stress might be accom-
panied by poor physiological control or regulation of the
stress response.

Emotions and Stress

Long before infants can talk, they display what they feel
by their motor, vocal, and facial expressions. You can
test this with a little experiment: place a bit of a bit-
ter food, such as unsweetened chocolate, in a newborn’s
mouth and watch the baby’s face—the eyes squint, brows
drop and draw together, the mouth opens, and tongue
juts out. This is the facial expression for the emotion of
disgust. Each emotion has a specific facial pattern. Using
procedures like this one, researchers have shown that
although newborn babies express several specific emo-
tions, such as disgust, distress, and interest (Izard, 1979).

Emotions tend to accompany stress, and people
often use their emotional states to evaluate their stress.
Cognitive appraisal processes can influence both the
stress and the emotional experience (Lazarus, 1999;
Scherer, 1986). For example, you might experience stress
and fear if you came across a snake while walking in
the woods, particularly if you recognized it as poisonous.
Your emotion would not be joy or excitement, unless you
were studying snakes and were looking for this particular
type. Both situations would involve stress, but you might
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experience fear if your appraisal was one of threat, and
excitement if your appraisal was one of challenge.

Fear is a common emotional reaction that includes
psychological discomfort and physical arousal when we
feel threatened. Of the various types and intensities of
fears people experience in everyday life, psychologists
classify many into two categories: phobias and anxiety.
Phobias are intense and irrational fears that are directly
associated with specific events and situations. Some
people are afraid of being enclosed in small rooms, for
instance, and are described as claustrophobic. Anxiety is a
vague feeling of uneasiness or apprehension—a gloomy
anticipation of impending doom—that often involves
a relatively uncertain or unspecific threat. That is, the
person may not be aware either of the situations that
seem to arouse anxiety or of exactly what the “doom”
entails. Patients awaiting surgery or the outcome of
diagnostic tests generally experience high levels of
anxiety. In other situations, anxiety may result from
appraisals of low self-worth and the anticipation of a
loss of either self-esteem or the esteem and respect of
others.

Stress can also lead to feelings of sadness or
depression. We all feel sad at times, and when we do, we
often say we're “depressed.” These feelings are a normal
part of life for children and adults. The difference between
these feelings and depression as a serious disorder is a
matter of degree. Depression meets the criteria for a
psychological disorder when it is severe and prolonged,
lasting at least 2 weeks (Kring et al., 2010). People with
this disorder tend to:

e Have a mostly sad mood nearly every day

* Appear listless, with loss of energy, pleasure, concentra-
tion, and interest

* Show poor sleeping habits and either poor appetite or
markedly increased appetite.

* Have thoughts of suicide, feeling hopeless about the
future

* Have low self-esteem, often blaming themselves for their
troubles

Having long-term disabling health problems, such as
being paralyzed by a stroke, often leads to depressive
disorders.

Another common emotional reaction to stress
is anger, particularly when the person perceives the
situation as harmful or frustrating. You can see this
in the angry responses of a child whose favorite toy is
taken away or an adult who is stuck in a traffic jam. Anger
has important social ramifications, including aggressive
behavior.

Social Behavior and Stress

Stress changes people’s behavior toward one another.
In some stressful situations, such as train crashes,
earthquakes, and other disasters, people may work
together to help each other survive. Some stressful
circumstances lead people to seek the comfort of
others for support or companionship. In other stressful
situations, people may become less sociable and more
hostile and insensitive toward the needs of others (Cohen
& Spacapan, 1978).

When stress and anger join, negative social behav-
iors often increase. Research has shown that anger in
response to stress often leads to aggressive behavior,
and these negative effects continue after the stressful
event is over (Wilkowski & Robinson, 2008). The stress
of social rejection, for example, can lead to increased
aggressive behavior, even toward the source of that
rejection (Leary et al., 2006). Stress-related aggressive
behavior has important implications in real life. For
example, stress can undermine the quality of marriage
and other close relationships, and in some cases can
increase levels of conflict and the potential for spouse
abuse (Randall & Bodenmann, 2009). Child abuse is a
major social problem that poses a serious threat to chil-
dren’s physical and emotional health, and parental stress
is often a contributing factor (Rodriguez & Richardson,
2007). Prior to an act of battering, frequently the parent
has experienced a stressful crisis, such as the loss of a job
or other difficulties. A parent under high stress is at risk
of losing control. If, for example, a child runs around the
house making a racket, a stressed parent may become
angry, lose control, and strike the child, perhaps reflect-
ing the temporary depletion of psychological resources
required for self-restraint (DeWall et al., 2007).

Gender and Sociocultural Differences
in Stress

Does the experience of stress depend on a person’s gen-
der and sociocultural group membership? Apparently
so. Women generally report experiencing more major
and minor stressors than men do (Davis, Matthews,
& Twamley, 1999). This difference could result partly
from women'’s greater willingness to say they experi-
enced stress; it probably also reflects real variations in
experiences. Because in today’s two-income households
mothers still do most of the chores, they often have heav-
ier daily workloads than men and greater physiological
strain than women without children (Luecken et al., 1997;
Lundberg & Frankenhaeuser, 1999). Women's greater
domestic burden also includes greater effort attending to
the emotional needs of family members (Erickson, 2005).



Being a member of a minority group or being poor
appears to increase the stressors people experience.
Research in the United States has shown that individuals
with these sociocultural statuses report experiencing
a disproportionately large number of major stressors,
and not surprisingly they experience far greater health
difficulties (Adler & Rehkopf, 2008; Gallo & Matthews,
2003). For example, Black Americans report far more
stressors than Hispanics, who report more stress as than
do nonminority people. A prospective study spanning
71/, years found that income and educational attainment
are also important factors (Lantz et al., 2005). Adults with
low income and education reported more chronic stress
and major stressors, such as divorce or the death of a
child, than adults with higher income and education. And
the greater the stress they had experienced earlier, the
more likely they were to have died or to have poor health
in the next several years. Other research found that the
lower people’s income and education, the greater their
daily levels of stress hormones, such as epinephrine
and cortisol (Cohen, Doyle, & Baum, 2006). Later in
this chapter, we will discuss how discrimination is a
major source of stress for ethnic minorities, with negative
effects on health.

There appear to be gender and sociocultural dif-
ferences in physiological strain from stressors, too.
Many studies have found that men show more reactivity
than females when psychologically stressed (Collins &
Frankenhaeuser, 1978; Kudielka et al., 1998; Ratliff-Crain
& Baum, 1990). Men also seem to take longer for their
physiological arousal to return to baseline levels after
the stressor has ended (Earle, Linden, & Weinberg, 1999).
But some evidence suggests that men and women differ
in the events they find stressful, and the strength of
reactivity compared with that of the opposite sex may be
greater when the stressor is relevant to the person’s gen-
der (Weidner & Messina, 1998). For instance, men show
greater reactivity than women do when their competence
is challenged, and women show greater reactivity than
men when their friendship or love is challenged (Smith
et al., 1998). Taylor and her colleagues (2000) have sug-
gested that the “fight or flight” response is an accurate
description of men'’s stress reactions, whereas women's
responses might be better characterized as a “tend and
befriend” reaction in which they increase their efforts to
maintain their close social connections and ties.

Regarding sociocultural differences, some studies in
the United States have found that Blacks show greater
reactivity than Whites when under stress (McAdoo et al,
1990; Miller et al., 1995). But other findings suggest that
differences between Blacks and Whites vary depending
onthe stressorand the subjects’ gender (Saab et al., 1997,
Sherwood et al., 1995). For instance, Black women show
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greater reactivity than White women when a stressor is
perceived as racist (Lepore et al., 2006).

We've seen that the effects of stress are wide
ranging and involve an interplay among our biological,
psychological, and social systems. Even when the
stressor is no longer present, the impact of the stress
experience can continue. Some people experience more
stress than others do, but we all find sources of stress
somewhere in our lives.

SOURCES OF STRESS THROUGHOUT LIFE

Babies, children, and adults all experience stress. The
sources of stress may change as people develop, but
stress can occur at any time throughout life. Where does
stress come from, and what are its sources? To answer
this question, we will examine sources that arise within
the person, in the family, and in the community and society.

SOURCES WITHIN THE PERSON

Sometimes the source of stress is within the person.
lllness is one way stress arises from within the individual.
Being ill creates physical and psychological demands
on the person, and the degree of stress these demands
produce depends on the seriousness of the illness and
the age of the individual, among other things. Why is the
person’s age important? For one thing, the ability of the
body to fight disease normally improves in childhood
and declines in old age (Coico & Sunshine, 2009; Gouin
et al., 2008). Another reason is that the meaning of a
serious illness for the individual changes with age. For
adults, stress appraisals of an illness typically include
both current difficulties and concerns for the future,
such as whether they may be disabled or may die. But
because young children have a limited understanding of
disease and death, their appraisal of stress that arises
from their illness is likely to focus on current, rather
than future, concerns—such as how well they feel at the
moment and whether their activities are impaired (La
Greca & Stone, 1985).

Another way stress arises within the person is
through the appraisal of opposing motivational forces,
when a state of conflict exists. Suppose you are registering
for next semester and find that two courses you need
meet at the same time. You can take only one. Which
will you choose? You have a conflict—you are being
pushed and pulled in two directions. Many conflicts are
more momentous than this one. We may need to choose
between two or more job offers, or different medical
treatments, or expensive purchases. The pushes and
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Table 3.3 Three Main Types of Conflict

Type

Definition/Example/Effect

Approach/approach

Choice involves two appealing goals that are incompatible. For example, individuals trying to lose weight

to improve their health or appearance experience frequent conflicts when delicious, fattening foods are
available. Although people generally resolve an approach/approach conflict fairly easily, the more
important the decision is to them, the greater the stress it is likely to produce.

Avoidance/avoidance

Choice between two undesirable situations. For example, patients with serious illnesses may be faced

with a choice between two treatments that will control or cure the disease, but have very undesirable
side effects. People in avoidance/avoidance conflicts usually try to postpone or escape from the
decision; when this is not possible, people often vacillate between the two alternatives, changing their
minds repeatedly, or get someone else to make the decision for them. People generally find
avoidance/avoidance conflicts difficult to resolve and very stressful.

Approach/avoidance

A single goal or situation has attractive and unattractive features. This type of conflict can be stressful

and difficult to resolve. Consider, for instance, individuals who smoke cigarettes and want to quit. They
may be torn between wanting to improve their health and wanting to avoid the weight gain and

cravings they believe will occur.

pulls of conflict produce opposing tendencies: approach
and avoidance (Miller, 1959). Table 3.3 describes the three
types of conflict these tendencies produce. But conflicts
can be more complicated, having several alternatives,
with many attractive and unattractive features. In general,
people find conflict stressful when choices involve many
features, when opposing motivational forces have fairly
equal strength, and when the “wrong” choice can lead
to very negative and permanent consequences. These
conditions often apply when people face major decisions
about their health.

Some of our most common and significant stressors
arise from motives or goals, especially motives about
social interactions and relationships with other people.
Social motives include the need to be connected to
and valued by others, and concerns about achievement
and status (Baumeister & Leary, 1995; Leary et al., 2001,
Newton, 2009). As a result, experiences of rejection,
isolation, conflict with others, competition, failure, and
disrespect are central sources of stress (Miller et al,,
2009; Newsom et al., 2008; Richman & Leary, 20009;
Smith et al.,, 2003). For example, the threat of being
rejected or evaluated negatively by others can evoke
large stress responses, including increase in blood
pressure, cortisol, and other stress hormones (Bosch
et al., 2009; Dickerson et al., 2008; Rohleder et al., 2008).
Also, interacting with other people who are perceived
as higher in status, competing with others, and making
an active effort to influence or control other people also
evoke physiological stress responses (Mendelson et al.,
2008; Newton, 2009; Smith et al., 2003).

SOURCES IN THE FAMILY

Given the important role of social motives in stress, it is
not surprising that our closest relationships can be major

sources of stress. Families provide great comfort, but can
be sources of tension and conflict, as well. Interpersonal
discord can arise from financial problems; inconsiderate
behavior; use of household resources; opposing goals,
such as which television program to watch. Of the many
sources of stress in the family, we will focus on three:
adding a new family member, marital conflict and divorce,
and illness and death in the family.

An Addition to the Family

A new child in the family is typically a joyful event, but it
also brings stress—particularly to the mother, of course,
during pregnancy and after the birth. But an addition to
the family is stressful to other family members, too. For
instance, the father may worry about the health of his
wife and baby or fear that his relationship with his wife
may deteriorate, and both parents may feel the need to
earn more money. The arrival of a new baby can also be
stressful to other children in the family.

An important factor in parental stress relates to the
child’s emerging personality. Each baby has personality
dispositions, which are called temperaments (Buss &
Plomin, 1975). Pediatric nurses and physicians, well
aware of the unique combinations of temperaments that
babies show right from birth, describe infants broadly
as “easy’ babies and “difficult” ones. Temperamentally
difficult babies tend to cry a great deal, and efforts to
soothe them do not work very well. They resist being
introduced to new foods, routines, and people, and their
patterns of sleeping and eating are hard to predict from
day to day. These behaviors are stressful for parents.
Although only about 10% of babies are classified as
“difficult,” displaying most or all of these traits fairly con-
sistently, many others show some of these traits at least
occasionally. Although temperaments are fairly stable
across time, with aspects of these traits continuing for



many years, many difficult children show changes toward
the development of easy traits (Carey & McDevitt, 1978).

When women experience high levels of stress during
pregnancy, the baby can be adversely affected. Pregnant
women who experience higher levels of stress and
negative emotion during pregnancy are more likely to
give birth prematurely, and their babies are more likely
to be below normal weight (Kramer et al., 2009; Lobel
et al., 2008). These pre-term births increase the risk of
future health problems and other difficulties for the child,
which can cause further stress for the family.

Marital Strain and Divorce

Conflict in marriage is nearly universal, but when it
becomes frequent and severe, it is a major source of
stress with important consequences for health. When
couples discuss issues that are sources of disagreement
or conflict, such as household finances or chores,
they show increases in blood pressure, cortisol and
other stress hormones, and other physiological stress
responses (Kiecolt-Glaser et al., 2005; Nealey-Moore
et al., 2007; Smith et al., 2009). These stress responses
are especially evident in couples who are experiencing
chronic marital strain and in those whose disagreements
include more hostile comments toward each other
(Kiecolt-Glaser et al.,, 2005; Robles & Kiecolt-Glaser,
2003). Marital unhappiness is also associated with sleep
difficulties (Troxel et al., 2009), perhaps interfering with
restorative processes.

These physiological effects of conflict in marriage
and other close relationships are likely to contribute
to the long-term negative effects of family problems on
physical health (De Vogli et al., 2007). Couples who have
frequent disagreements and greater negative behavior
during those conflicts are more likely to separate or
divorce eventually (Snyder et al., 2005), and marital
disruptions also increase one’s risk of serious health
problems (Matthews & Gump, 2002).

A divorce produces many stressful transitions for all
members of the family as they deal with changes in their
social, residential, and financial circumstances (Cooper
et al., 2009). In the case of the children, they may move
to a new neighborhood, be left with new sitters, or have
to take on new chores at home. The custodial parent may
not be very available to the children because of work or
other preoccupations. Adapting to divorce usually takes
several years, and some children show long-term effects,
although it is often difficult to distinguish negative
effects of a divorce from the continuing effects of family
conflict that preceded it (Kushner, 2009). Some evidence
suggests that the stress of divorce and the family changes
that result can contribute to health problems in children
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(Troxel & Matthews, 2004). Psychological interventions
for children in divorcing families and their parents can
reduce and even prevent these difficulties (Wolchik,
Schenck, & Sandler, 2009). Parents can help their children
adjust to a divorce by maintaining a loving, secure home
life and (Sarafino & Armstrong, 1986):

o Telling the children in advance of the impending
separation.

e Encouraging open communication and answering the
children’s questions truthfully, but sensitively.

e Giving information, such as what changes will happen,
at the children’s levels of understanding.

e Recruiting help and advice from others, such as relatives,
parent organizations, counselors, and the children’s
school personnel.

e Encouraging the children to have contact with both
parents.

Family Illness, Disability, and Death

The following is a familiar story to many parents: In the
middle of a frantic day at work, the parent receives a
call from the school nurse, who says, “Your child is sick.
You'll have to come and pick him up.” Having a sick child
adds to the stress in an already stressful day.

When children have a serious chronic illness, their
families must adapt to unique and long-term stress
(Quittner et al., 1998). Sometimes this stress is enough
to cause symptoms of post-traumatic stress disorder in
these parents (Cabizuca et al., 2009). Part of the stress
stems from the amount of time needed to care for the
child and from the reduced freedom family members
have in their schedules. For example, a child with the
respiratory disease called cystic fibrosis may need to
have an adult thump his or her back two or three
times a day to reduce the mucus that collects in the
lungs (AMA, 2003). The family also faces many difficult
decisions and must learn about the illness and how
to care for the child. The medical needs of chronically
ill children are expensive, and this burden adds to the
family’'s stress. Relationships between family members
may also suffer. The parents are likely to feel that having
a chronically ill child reduces the time they have to
devote to each other. In addition, other children in
the family may feel isolated and deprived of parental
attention.

Adult illness or disability is another source of family
stress. The strain on their financial resources can be
severe if the sick adult is a principal breadwinner. Having
a physically ill or disabled adult in the family restricts the
family’s time and freedom, and produces very important
changes in interpersonal relationships. The demands of
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related medical care can place burdens on both patients
and their spouses (Berg & Upchurch, 2007). For example,
suppose a man has a heart attack. His spouse may
experience stress from fears that he may have another
attack and from changes in his behavior, such as being
more irritable and dependent. The spouse might also
worry about whether her husband is making all of the
behavioral changes suggested by his doctor. Although
the couple may show increased affection for one another
during convalescence, their sexual relations are often
curtailed—sometimes because of fears that sex could
induce another attack. And the roles of family members
change: the healthy spouse and the children who are old
enough take on many of the responsibilities and tasks of
the recovering spouse.

Often the stress a family experiences when an adult
is seriously ill depends on the sick person’s age (Berg
& Upchurch, 2007). For instance, advanced cancer in an
elderly person has a very different meaning from the same
illness in someone at 30 years of age, especially if the
young adult has one or more children. In the latter case,
the disease is inconsistent with the person’s roles and
threatens the family unit. But if an elderly person who is
ill or disabled must live with and be cared for by relatives,
the stress for all those in the household can be severe,
especially if the person requires constant care and shows
mental deterioration (Martire & Schulz, 2001). Elderly
spouses who provide such care are often emotionally
distressed and show heightened physiological strain,
making them more susceptible to infectious disease
(Gouin et al., 2008; Vedhara et al., 1999).

Age is also an important factor in the experience of
stress when a family member dies. Some children suffer

A mother overcome by the stress of
dealing with her daughter’s recurrent
leukemia episodes and hospital treat-
ments. Family stressors increase when
children require special attention.

the loss of a parent during the childhood years—one
of the most traumatic events a child can face. Young
children may not grieve strongly for a lost parent because
their understanding of death is incomplete: they often
think death is reversible—the person is simply living
somewhere else and can come back (Lonetto, 1980;
Speece & Brent, 1984). By about 8 years of age, most
children understand that death is final. An adult whose
child or spouse dies suffers a tremendous loss (Kosten,
Jacobs, & Kasl, 1985), and losing a child creates other
losses—for example, bereaved mothers reported that
they had lost important hopes and expectations for
the future (Edelstein, 1984). These parents lose their
identity and role as mothers and fathers, too. When a
spouse dies, the surviving spouse also loses important
hopes, expectations, and roles—as well as the one
companion who made him or her feel loved, wanted,
special, and safe. The experience of such losses can alter
stress physiology and pose a clear threat to long-term
health (Cankaya et al., 2009; Elwert & Christakis, 2008).
(Goto W)

SOURCES IN THE COMMUNITY
AND SOCIETY

Contacts with people outside the family provide many
sources of stress. For instance, children experience
stress at school and in competitive events, such as
in sports and talent performances. Much of the stress
adults experience is associated with their jobs and the
environmental conditions where they live; we'll focus on
these sources of stress.



HIGHLIGHT

If I mentioned to you that an elderly
friend was receiving care at home from family members,
would you picture most of those caregivers as women?
Probably most people would, and studies have typically
found more women than men are caregivers (Vitaliano,
Zhang, & Scanlan, 2003). But some researchers have
questioned the societal image of women being the main
caregivers among family members.

To examine this issue, Baila Miller and Lynda
Cafasso (1992) did a meta-analysis, a statistical
research method that pools the results of prior studies
to create an integrated overview of their findings. No
new data are collected. The prefix meta means “after”
or “among’—thus, researchers apply this method
after a series of studies has been done and assess
the overall relationships these studies found among
relevant variables. Meta-analysis is a useful technique
for revealing patterns in relationships and clarifying
what has been found, especially when some studies found
different results from others. This meta-analysis was
based on 14 published studies that had investigated
gender differences in caregiving for elderly individuals.

Miller and Cafasso decided to examine the data from
these studies for gender differences in several aspects
of the caregiving experience. These analyses revealed
that female caregivers were somewhat more likely than
males to:

Gender Differences in Caregiving?
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» Carry out personal care activities, such as dressing,
bathing, and grooming the elderly person.

* Do the household chores in the elderly person’s
dwelling.

* Report experiencing greater degrees of stress from the
caregiving.

But these differences were not very great, and no
gender differences were found for any of the other
aspects of caregiving, including:

» The degree of caregiving involvement, which was based
on the number of tasks the caregiver had to do, the
extent of assistance the elderly person needed to
perform tasks, and the number of hours spent in
caregiving.

* The extent to which the elderly person was func-
tionally impaired, or unable to carry out activities of
daily living.

* The caregiver's involvement in managing the elderly
person’s finances.

The researchers concluded that their results con-
tradict gender-role stereotypes of Western societies and
indicate that females and males are fairly similar in the
degree to which they provide care for elderly relatives,
the types of caregiving tasks they do, and the stress they
experience from caregiving.

Jobs and Stress

Almost all people at some time in their lives experience
stress that relates to their occupations. Often these
stressful situations are minor and brief and have little
impact on the person. But for many people, the stress
is intense and continues for long periods of time. What
factors make jobs stressful?

The demands of the task can produce stress in two ways.
First, the workload may be too high. Some people work
very hard for long hours over long periods of time because
they feel required to do so—for example, if they need the
money or think their bosses would be unhappy if they
did not. Studies have found that excessive workloads
are associated with increased rates of accidents and
health problems (Mackay & Cox, 1978; Quick et al., 1997).
Second, some kinds of job activities are more stressful
than others. For example, repetitive manual action, as in
cashier work, can be stressful and is linked to physical
symptoms, such as neck and shoulder pain (Lundberg

etal., 1999). Also, jobs that underutilize workers’ abilities
can produce stress. As one worker put it:

[ sit by these machines and wait for one to go wrong,
then I turn it off, and go and get the supervisor. They
don't go wrong very much. Sometimes [ think I'd like
them to keep going wrong, just to have something to
do.... It's bloody monotonous. (Mackay & Cox, 1978,
p. 159)

Another kind of activity that can produce stress is the
evaluation of an employee’s job performance—a process
that can be difficult for both the supervisor and the
employee.

Jobs that involve a responsibility for people’s lives can be
very stressful. Medical personnel have heavy workloads
and must deal with life-or-death situations frequently.
Making a mistake can have dire consequences. In an
intensive care unit of a hospital, emergency situations
are common; decisions must be made instantly and
carried out immediately and accurately. As part of the



70 Part 11/ Stress, Illness, and Coping

-
v

\‘
L Py r'.

Y
.

Firefighters have stressful jobs, partly because of their
responsibility for people’s lives.

job, nurses must comfort and deal with the wounds of
a seriously injured person, try desperately to keep alive
someone who is dying, and cope with more patients than
the hospital can accommodate effectively. These and
other conditions health professions experience take their
toll, often leading to emotional exhaustion (Maslach,
Schaufeli, & Leiter, 2001). Similar stressors exist in the
jobs of police and fire personnel.

Several other aspects of jobs can increase workers’
stress (Cottington & House, 1987; Mackay & Cox, 1978;
Quick et al., 1997). For example, stress can result from:

e The physical environment of the job. Stress increases
when the job involves extreme levels of noise, tem-
perature, humidity, or illumination (McCoy & Evans,
2005).

o Perceived insufficient control over aspects of the job. People
experience stress when they have little opportunity to
learn new skills and to make decisions on their own
(Fitzgerald et al., 2003).

o Poor interpersonal relationships. People’s job stress increases
when a co-worker or customer is socially abrasive or
treats them unfairly (Fitzgerald et al., 2003).

o Perceived inadequate recognition or advancement. Workers feel
stress when they feel they are treated unfairly, as when
they do not get the recognition or promotions they
believe they deserve (Steptoe & Ayers, 2004).

o Job loss and insecurity. People experience stress when they
lose their jobs or think they are likely to be fired or laid
off.

Research has linked these aspects of jobs to emotional
distress, physiological strain, and sleep loss (Burgard &
Ailshire, 2009; Kalil et al., 2010; Melin et al., 1999; Schnall
et al., 1998; Steptoe, Cropley, & Joekes, 2000)—and
the eventual development of cardiovascular disease
(Burgard et al., 2007; Eller et al., 2009; Gallo et al.,
2006; Tsutsumi et al., 2009). Also, job stress can “spill
over” to family life, creating stress at home (Bakker et al .,
2009; Eby et al., 2010).

Many elderly people approach retirement with
expectations of blissful freedom and leisure. But retirees
often find that they have lost opportunities for social
interaction and an important part of their identity. They
may miss the status and influence they once had, the
structure and routines of a job, and the feeling of being
useful and competent (Bohm & Rodin, 1985; Bradford,
1986). The stress from these circumstances and from
reduced income can affect not only the retirees, but
their spouses, too.

Environmental Stress

People’s environments can be a source of stress. Some of
these stressors are of only moderate levels, such as when
we are at an event in a noisy, crowded arena (Evans, 2001 ).
Crowding reduces our control over social interaction
and restricts our ability to move about freely. Other
environmental conditions create much more intense and
chronic stressors, such as when a constant threat of
violence or serious harm exists—as occurs in many areas
of the world today. Even in areas as yet spared from
war or terrorism in nearby communities, people feel
threatened, and the resulting stress can influence their
physical health (Levy & Sidel, 2009; Llabre & Hadi, 2009;
Shalev et al., 2006).

Imagine how you would react to learning that a
hazardous substance has seeped into the water supply
where you live. How much of it have you and your
family already drunk? Will you develop serious illnesses
because of it in the future? Can the substance be
removed? And after it is, will you believe there is no
more danger? Can you sell your house now without



suffering a great financial loss? Many people who are
exposed to hazardous substances or other continuous
threats in their environment worry for years about what
will happen to them (Baum, 1988; Bland et al., 1996;
Specter, 1996). Natural disasters, such as earthquakes,
also create long-term disruptions in social relationships,
which worsen the stress (Bland et al., 1997).

In the late 1970s, attention was focused on this type
of situation at Love Canal in New York State, where
a chemical dump site had contaminated a residential
community. By comparison, natural disasters—such as
a tornado or hurricane—end quickly, and much of
the damage can be repaired in time. At Love Canal,
however, “the nightmare goes on and on” (Holden,
1980). Another example of the psychological effects
of living in a hazardous environment comes from the
nuclear accident at the Three Mile Island power plant
in Pennsylvania. More than a year after the accident,
researchers compared the stress of nearby residents to
that of people who lived near a different nuclear facility
that had not had an accident. This comparison revealed
greater psychological and physiological evidence of
stress among the residents around Three Mile Island
than among those near the other facility (Fleming
et al., 1982).

The relative wealth versus poverty of a neighborhood
is another important source of stress. It is very well estab-
lished that low socio-economic status (SES)—reflected
in lower household income and lower levels of
education—is associated with reduced life expectancy
and an increased risk of many life-threatening diseases
(Adler & Rehkopf, 2008). Lack of health insurance or lim-
ited access to adequate health care contributes to some
of this effect of low SES on health (Wilper et al., 2009), but
much of it seems to involve the many sources of stress
associated with low SES (Gallo & Matthews, 2003). But
aside from an individual's income or level of education, the
average SES of the neighborfiood is a separate influence
on important health outcomes, including cardiovascu-
lar disease, diabetes, and pre-term births (Chaix, 2009;
O’'Campo et al., 2008; Schootman et al., 2007). In many
low SES neighborhoods, social relationships among peo-
ple living there may be more stressful or less supportive,
and residents may feel less safe and less able to influence
or control their everyday experiences (Chaix, 2009).

Apart from objective indications of SES, such as
income and education, an individual's subjective or
perceived social status or rank in a community is a
separate influence on stress and physical health (Cohen
et al., 2008; Ghaed & Gallo, 2007). Beyond actually being
relatively poor or uneducated and living in neighbor-
hoods where that is generally true of the residents,
simply feeling like a lower-status person apparently
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can be stressful and unhealthy. Also, living in low SES
environments during childhood can have negative effect
on stress responses and physical health that persist well
into adulthood (Loucks et al., 2009; Miller et al., 2009).

Because of their income or occupation, the neigh-
borhood where they reside, race or ethnicity, or their
sexual orientation, many people experience discrimi-
nation and other forms of mistreatment—often on a
daily basis (Pascoe & Richman, 2009; Richman & Leary,
2009). These recurring experiences can increase stress
responses and the risk of health problems, including ear-
lier death, cancer, cardiovascular disease (Barnes et al.,
2008; Huebner & Davis, 2007; Tayloret al., 2000). Pregnant
women exposed to discrimination are more likely to give
birth to babies with low birth weight (Dominguez et al.,
2008), and racial discrimination can interfere with oth-
erwise beneficial nighttime decreases in blood pressure
(Brondolo et al., 2008; Beatty & Matthews, 2009).

So far in this chapter we have seen that stress
involves biopsychosocial reactions, and that all sorts
of circumstances can be stressors, including noise,
taking an exam, mistreatment, traffic jams, having a
painful medical test, getting divorced, and losing a job.
The possible stimuli and reactions, and the appraisal
processes that link them, make for an interesting
question: If you were doing research and needed to know
the amount of stress different people had experienced,
how could you assess this variable? (Go to 'f.)

MEASURING STRESS

Researchers have used several different approaches for
measuring stress. Commonly used approaches involve
assessing people’s physiological arousal, life events,
daily hassles, and exposure to many of the sources
of stress reviewed previously.

PHYSIOLOGICAL AROUSAL

Stress produces physiological arousal, reflected in the
functioning of many of our body systems. One way to
assess arousal is to use electrical/mechanical equipment
to take measurements of blood pressure, heart rate,
respiration rate, or galvanic skin response (GSR). Each of
these indexes of arousal can be measured separately, or
they can all be measured and recorded simultaneously
by one apparatus called the polygraph (Figure 3-2).
Miniaturized versions of these devices are available with
recording units that can fit in a pocket, thereby allowing
assessments during the person’s daily life at home, at
work, or in a stressful situation. For example, using one of
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these devices, researchers have shown that paramedics’
blood pressure is higher during ambulance runs and at
the hospital than during other work situations or at home
(Goldstein, Jamner, & Shapiro, 1992).

Another way to measure arousal is to do biochemical
analyses of blood, urine, or saliva samples to assess
the level of hormones that the adrenal glands secrete
during stress (Mills & Ziegler, 2008; Nicolson, 2008).
Using this approach, researchers can test for two classes
of hormones: corticosteroids, the most important of
which is cortisol, and catecholamines, which include
epinephrine and norepinephrine.

There are several advantages to using measures of
physiological arousal to assess stress (Luecken & Gallo,
2008). Physiological measures are reasonably direct
and objective, quite reliable, and easily quantified. But
there are disadvantages as well. Assessing physiological

Figure 3-2 A typical polygraph (a)
makes a graphical record of sev-
eral indexes of arousal, including
blood pressure, heart rate, respiration
rate, and the galvanic skin response
(the GSR measures skin conductance,
which is affected by sweating). A com-
parison of the two graphs depicts the
difference in arousal between some-
one who is calm (b) and someone who
is under stress (c).

arousal can be expensive, and the measurement tech-
nique may itself be stressful for some people, as may
occur when blood is drawn or when electrical sensors
and other recording devices are attached to the body.
Lastly, measures of physiological arousal are affected
by the person’s gender, body weight, activity prior to
or during measurement, and consumption of various
substances, such as caffeine. Nonetheless, physiological
assessments are used widely in research.

LIFE EVENTS

If you wanted to know whether people were feeling stress,
you might simply ask them. Using a self-report method
is easy to do. But in doing research, you would probably
want to get a more precise answer than, “Yes, I am,” or
even, “Yes, I'm under a lot of stress.” For this reason,



HIGHLIGHT

to New Stressors?

Psychologist Brooks Gump and his
colleagues (2005) had already begun collecting data on
cardiovascular functioning in 91/,-year-old boys and girls
in upstate New York when the 9/11/2001 terrorist attacks
occurred. Although the original study design had another
purpose, the researchers quickly changed their plans to
examine the impact of the attacks on the children’s
cardiovascular reactivity to new stressors, such as a task
in which they had to respond as fast as possible to one
of two tones that were repeatedly presented in random
order. Some of the children in 2001 were tested for
reactivity before the attacks, and some were tested after;
all of them were retested a year later.

Does Environmental Stress Affect Reactivity
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What did this study find? The children tested prior
to 9/11 showed relatively low reactivity in 2001, but
moderately high reactivity a year later. For the children
tested soon after 9/11, their reactivity was very high at that
time, but it decreased to a moderately high level a year
later. It seems that that the terrorist attacks increased the
children’s reactivity to new stressors, but over the next
year their reactivity decreased. The researchers noted
that the impact of 9/11 was ‘“relatively short-lived” for
these children, and speculated that chronic threats of
terrorism might lead to a stable heightened reactivity or
to fatigue and a reduced ability of the body to react to
new stressors.

a number of different scales have been developed to
measure people’s stress and assign it a numerical value.
One approach many scales have used is to develop a
list of life events—major happenings that can occur in
a person’s life that require some degree of psychological
adjustment. The scale assigns each event a value that
reflects its stressfulness.

The Social Readjustment Rating Scale

A widely used scale of life events is the Social Readjustment
Rating Scale (SRRS) developed by Thomas Holmes and
Richard Rahe (1967). To develop this scale, these
researchers constructed a list of events they derived
from clinical experience. Then they had hundreds of men
and women of various ages and backgrounds rate the
amount of adjustment each event would require, using
the following instructions:

Use all of your experience in arriving at your answer. This
means personal experience where it applies as well
as what you have learned to be the case for others.
Some persons accommodate to change more readily
than others; some persons adjust with particular
ease or difficulty to only certain events. Therefore,
strive to give your opinion of the average degree of
readjustment necessary for each event rather than the
extreme. (p. 213)

The researchers used these ratings to assign values to

each event and construct the scale shown in Table 3.4.
As you can see, the values for the life events in the

SRRS range from 100 points for death of a spouse to 11

points for minor violations of the law. To measure the
amount of stress people have experienced, respondents
are given a survey form listing these life events and asked
to check off the ones that happened to them during a
given period of time, usually not more than the past 24
months. The researcher sums the values of the checked
items to get a total stress score. How commonly do life
events like those in the SRRS occur? A study of nearly
2,800 American adults used a modified version of the
SRRS and found that 15% of the subjects reported having
experienced none of the events during the prior year, and
18% reported five or more (Goldberg & Comstock, 1980).
The three most frequent events reported were “took a
vacation” (43%), “death of a loved one or other important
person” (22%), and “illness or injury” (21%).

Strengths and Weaknesses of the SRRS

When you examined the list of life events included in the
SRRS, you probably noticed that many of the events were
ones we have already discussed as stressors, such as the
death of a spouse, divorce, pregnancy, and occupational
problems. One of the strengths of the SRRS is that the
items it includes represent a fairly wide range of events
that most people do, in fact, find stressful. Also, the
values assigned to the events were carefully determined
from the ratings of a broad sample of adults. These
values provide an estimate of the relative impact of the
events, distinguishing fairly well between such stressors
as “death of a close family member” and “death of a
close friend.” Another strength of the SRRS is that the
survey form can be filled out easily and quickly.
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Table 3.4  Social Readjustment Rating Scale

Rank Life Event Mean Value
1 Death of spouse 100
2 Divorce 73
3 Marital separation 65
4 Jail term 63
5 Death of close family member 63
6 Personal injury or illness 53
7 Marriage 50
8 Fired at work 47
9 Marital reconciliation 45

10 Retirement 45
11 Change in health of family member 44
12 Pregnancy 40
13 Sex difficulties 39
14 Gain of new family member 39
15 Business readjustment 39
16 Change in financial state 38
17 Death of close friend 37
18 Change to different line of work 36
19 Change in number of arguments 35
with spouse
20 Mortgage over $10,000 31
21 Foreclosure of mortgage or loan 30
22 Change in responsibilities at work 29
23 Son or daughter leaving home 29
24 Trouble with in-laws 29
25 Outstanding personal achievement 28
26 Wife begin or stop work 26
27 Begin or end school 26
28 Change in living conditions 25
29 Revision of personal habits 24
30 Trouble with boss 23
31 Change in work hours or 20
conditions
32 Change in residence 20
33 Change in schools 20
34 Change in recreation 19
35 Change in church activities 19
36 Change in social activities 18
37 Mortgage or loan less than $10,000 17
38 Change in sleeping habits 16
39 Change in number of family 15
get-togethers
40 Change in eating habits 15
41 Vacation 13
42 Christmas 12
43 Minor violations of the law 11

Source: From Holmes & Rahe, 1967, Table 3.

One of the main uses of the SRRS has been to relate
stress and illness. These studies have generally found
that people’s illness rates tend to increase following
increases in stress (Holmes & Masuda, 1974; Johnson,
1986). But the correlation between subjects’ scores on
the SRRS and illness is only about .30—which means
that the relationship is not very strong (Dohrenwend &

Dohrenwend, 1984). One reason that the relationship is
not stronger is that people get sick and have accidents
for many reasons other than stress. But another factor
is that the SRRS and similar approaches have several
weaknesses (Monroe, 2008).

For example, the items in the SRRS can seem vague
or ambiguous. The item, “change in responsibilities at
work” fails to indicate how much change and whether
it involves more or less responsibility. As a result,
someone whose responsibility has decreased a little
gets the same score as someone whose responsibility
has increased sharply. Similarly, “personal injury or
illness” does not indicate the seriousness of the
illness—someone who had the flu gets the same
score as someone who became paralyzed. Vague or
ambiguous items reduce the precision of an instrument,
and the correlation it is likely to have with other
variables.

Another criticism is that the scale does not consider
the meaning or impact of an event for the individual.
For example, the score people get for “death of spouse”
is the same regardless of their age, dependence on
the spouse, and the length and happiness of the
marriage. These items do not take the person’s subjective
appraisal into account, reducing the precision of the
scale. The SRRS also does not distinguish between
desirable and undesirable events. Some events, such
as “marriage” or “outstanding personal achievement,”
as usually desirable; but “sex difficulties” and “jail term”
are undesirable. Other items could be either desirable
or undesirable, for example, “change in financial state”;
the score people get is the same regardless of whether
their finances improved or worsened. This is important
because studies have found that undesirable life events
are correlated with illness, but desirable events are not
(Sarason et al., 1985).

The SRRS and similar life event checklists also
emphasize acute stressors involving single events rather
than chronic stress, and the latter may be the more
important influence on some health problems (Mon-
roe, 2008). Further, the self-report checklist format is
susceptible to difficulties surrounding the respondent’s
ability to recall events accurately and their willing-
ness to report them honestly. Newer, interview-based
measures have been developed that derive from the
ground-breaking, basic work of Holmes and Rahe (1967)
but are intended to address these weaknesses (Monroe,
2008). Table 3.5 describes three other life event scales for
adults intended to address weaknesses with the SRRS;
other instruments have been developed to measure life
events in children and adolescents (Coddington, 1972;
Johnson, 1986).
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Scale Name

Description (reference)

Life Experiences
Survey (LES)

Contains 57 items that are stated relatively precisely—for example, “major change in financial status
(a lot better off or a lot worse off).” Respondents rate each event on a 7-point scale, ranging from

extremely negative (=3) to extremely positive (43). The items perceived as positive or as negative
can be examined separately or combined for a total score (Sarason, Johnson, & Siegel, 1978).

PERI Life-Events
Scale (Dohrenwend et al., 1978).
Unpleasant Events

Schedule (UES) (Lewinsohn et al., 1985).

Contains 102 items that describe events involving either a gain, a loss, or an ambiguous outcome

Contains 320 items; takes an hour to complete, although a shorter, 53-item form is also available

DAILY HASSLES

If we consider the sources of stress we experience in a
typical week or month, lesser events will quite likely come
to mind, as when we give a speech, misplace our keys
during a busy day, or have our quiet disrupted by a loud
party next door. These are called daily hassles. Some
people experience more daily hassles than others do.
Richard Lazarus and his associates developed a scale
to measure people’s experiences with day-today unpleas-
ant or potentially harmful events (Kanner et al., 1981).
This instrument—called the Hassles Scale—lists 117 of
these events that range from minor annoyances, such as
“silly practical mistakes,” to major problems or difficul-
ties, such as “not enough money for food.” Respondents
indicate which hassles occurred in the past month
and rate each event as “somewhat,” “moderately,” or
“extremely’ severe. Because the researchers felt that hav-
ing desirable experiences may make hassles more bearable
and reduce their impact on health, they also developed
the Uplifts Scale, which lists 135 events that bring peace,
satisfaction, or joy. The researchers tested 100 middle-
aged adults monthly over a 9-month period and identified
the most frequently occurring items. For hassles, they
included “concerns about weight,” “health of a family

ASSESS YOURSELF

Hassles in Your Life

Table 3.6 gives a list of common events
you may sometimes find unpleasant because they make
you irritated, frustrated, or anxious. The list was taken
from the Hassles Assessment Scale for Students in
College, which has respondents rate the frequency and
unpleasantness of and dwelling on each event.

For this exercise, rate only the frequency of each event.
Beside each item estimate how often it occurred during
the past month, using the scale:

member,” “too many things to do,” and “misplacing or
losing things”; for uplifts, they included “relating well to
your spouse or lover” and “completing a task.”

Are hassles and uplifts related to health? Studies
have examined this issue. One study tested middle-aged
adults, using four instruments: (1) the Hassles Scale; (2)
the Uplifts Scale; (3) a life events scale that includes no
desirable items; and (4) the Health Status Questionnaire,
which contains questions regarding a wide variety of
bodily symptoms and overall health (DeLongis et al.,
1982). Hassles scores and life events scores were asso-
ciated with health status—both correlations were weak,
but hassles were more strongly associated with health
than life events were. Uplifts scores had virtually no
association with health status. Other studies generally
support these findings regarding the relationship of
hassles and uplifts to health (Gortmaker, Eckenrode,
& Gore, 1982; Holahan, Holahan, & Belk, 1984; Zarski,
1984). (Goto &)

CHRONIC STRESSORS IN SPECIFIC DOMAINS

As we saw earlier, potential sources of chronic or
recurring stress exist in many specific domains of
life experience, such as in our jobs, family conflicts,

0 = never, 1 = rarely, 2 = occasionally, 3 = often,
4 = very often, 5 = extremely often

Then add all of the ratings for a total score. You
can evaluate your relative hassles with the following
schedule: compared to the stress other college students
have from hassles, a total score of 105 is about average,
above 135 indicates much more stress, and below 75
indicates much less stress.

(continued)
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ASSESS YOU RSELF (Continued)

Table 3.6 Hassles Assessment Scale for Students in College (HASS/Col)

Annoying social behavior of others (e.g., rude, inconsiderate, sexist/racist)
——— Annoying behavior of self (e.g., habits, temper)

——— Appearance of self (e.g., noticing unattractive features, grooming)
—— Accidents/clumsiness/mistakes of self (e.g., spilling beverage, tripping)
——— Athletic activities of self (e.g., aspects of own performance, time demands)
—— Bills/overspending: seeing evidence of

——— Boredom (e.g., nothing to do, current activity uninteresting)

—— Car problems (e.g., breaking down, repairs)

——— Crowds/large social groups (e.g., at parties, while shopping)

—— Dating (e.g., noticing lack of, uninteresting partner)

——— Environment (e.g., noticing physical living or working conditions)
——— Extracurricular groups (e.g., activities, responsibilities)

—— Exams (e.g., preparing for, taking)

——— Exercising (e.g., unpleasant routines, time to do)

—— Facilities/resources unavailable (e.g., library materials, computers)
——— Family: obligations or activities

———— Family: relationship issues, annoyances

——— Fears of physical safety (e.g., while walking alone, being on a plane or in a car)
—— Fitness: noticing inadequate physical condition

——— Food (e.g., unappealing or unhealthful meals)

—— Forgetting to do things (e.g., to tape TV show, send cards, do homework)
——— Friends/peers: relationship issues, annoyances

——— Future plans (e.g., career or marital decisions)

——— Getting up early (e.g., for class or work)

—— Girlfriend/boyfriend: relationship issues, annoyances

——— Goals/tasks: not completing enough

—— Grades (e.g., getting a low grade)

——— Health/physical symptoms of self (e.g., flu, PMS, allergies, headaches)
—— Schoolwork (e.g., working on term papers, reading tedious/hard material, low motivation)
——— Housing: finding/getting or moving

——— Injustice: seeing examples or being a victim of

——— Job: searching for or interviews

——— Job/work issues (e.g., demands or annoying aspects of)

——— Lateness of self (e.g., for appointment or class)

—— Losing or misplacing things (e.g., keys, books)

——— Medical/dental treatment (e.g., unpleasant, time demands)

———— Money: noticing lack of

——— New experiences or challenges: engaging in

—— Noise of other people or animals

——— Oral presentations/public speaking

—— Parking problems (e.g., on campus, at work, at home)

——— Privacy: noticing lack of

—— Professors/coaches (e.g., unfairness, demands of, unavailability)

——— Registering for or selecting classes to take

——— Roommate(s)/housemate(s): relationship issues, annoyances

——— Sexually transmitted diseases (e.g., concerns about, efforts to reduce risk of STDs/HIV)
—— Sports team/celebrity performance (e.g., favorite athlete or team losing)
——— Tedious everyday chores (e.g., shopping, cleaning apartment)

—— Time demands/deadlines

——— Traffic problems (e.g., inconsiderate or careless drivers, traffic jams)
—— Traffic tickets: getting (e.g., for moving or parking violations)

——— Waiting (e.g., for appointments, in lines)

—— Weather problems (e.g., snow, heat/humidity, storms)

——— Weight/dietary management (e.g., not sticking to plans)

Source: Sarafino & Ewing, 1999.




and neighborhoods. Life events and hassles scales have
items that tap these sources of stress, but not extensively
or specifically. Current research on stress and health
often measures stressors in specific domains. In such
cases, researchers are typically pursuing a more focused
question about the role of a particular source of stress
in health. All measures of stress have strengths and
shortcomings, but they have generally been effective in
demonstrating that stress is linked to an increased risk
of future health problems, some of them major.

CAN STRESS BE GOOD FOR YOU?

Another reason why measures of stress do not correlate
very highly with illness may be that not all stress is
unhealthy. Is it possible that some types or amounts
of stress are neutral or, perhaps, good for you? There is
reason to believe this is the case (McGuigan, 1999).
How much stress may be good for people? Some
theories of motivation and arousal propose that people
function best, and feel best, at what is, for them, an
optimal level of arousal (Fiske & Maddi, 1961; Hebb,
1955). People differ in the amount of arousal that is
optimal, but too much or too little arousal impairs their
functioning. Figure 3-3 gives an illustration of how stress,
as a form of arousal, relates to the quality of functioning.
How might different levels of stress affect functioning?
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Figure 3-3 Quality of functioning at varying levels of
stress. Functioning is poor at very low and very high levels of
stress, but is best at some moderate, “optimal” level. (Based
on material in Hebb, 1955.)

Imagine that you are in class one day and your instructor
passes around a surprise test. If the test would not be
collected or count toward your final grade, you might
be underaroused and answer the questions carelessly or
not at all. But if it were to count as 10% of your grade,
you might be under enough stress to perform well. And if
it counted a lot, you might be overwhelmed by the stress
and do poorly.

Are some types of stress better than others for
people? Three prominent researchers on stress have
taken very similar positions on this question, claiming
that there are at least two kinds of stress that differ in
their impact. Selye (1974, 1985), for instance, claimed
one kind of stress is harmful and damaging, and is
called distress; another kind is beneficial or constructive,
and is called eustress (from the Greek eu, which means
“good”). Similarly, as we saw earlier, Frankenhaeuser
(1986) has described two components of stress: distress
and effort. Distress with or without effort is probably
more damaging than effort without distress. And Lazarus
has described three types of stress appraisals—harm-loss,
threat, and challenge—and noted:

Challenged persons are more likely to have better
morale, because to be challenged means feeling
positive about demanding encounters, as reflected in
the pleasurable emotions accompanying challenge.
The quality of functioning is apt to be better in
challenge because the person feels more confident,
less emotionally overwhelmed, and more capable of
drawing on available resources than the person who
is inhibited or blocked. Finally, it is possible that the
physiological stress response to challenge is different
from that of threat, so that diseases of adaptation are
less likely to occur. (Lazarus & Folkman, 1984, p. 34.)
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There is a commonality to these three positions: to state
it in its simplest form, there is good stress and bad
stress—bad stress generally involves a strong negative
emotional component. Cognitive appraisal processes
play an important role in determining which kind of
stress we experience.

Finally, in discussing whether stress is harmful,
one other point should be made: individuals seem to
differ in their susceptibility to the effects of stress. John
Mason (1975) has proposed that these differences are

SUMMARY

like those that people show to the effects of viruses
and bacteria. That is, not all people who are exposed to
a disease-causing antigen, such as a flu virus, develop
the illness—some individuals are more susceptible than
others. Susceptibility to the effects of antigens and to
stress varies from one person to the next and within
the same individual across time. These differences
result from biological variations within and between
individuals, and from psychosocial variations, as we will
see in the next chapter.

Researchers have conceptualized stress in three ways. In
one approach, stress is seen as a stimulus, and studies
focus on the impact of stressors. Another approach treats
stress as a response and examines the physical and psycho-
logical strains that stressors produce. The third approach
proposes that stress is a process that involves continuous
interactions and adjustments—or transactions—between
the person and the environment. These three views lead to a
definition of stress: the condition that results when person-
environment transactions lead to a perceived discrepancy
between the demands of a situation and the resources of
the person’s biological, psychological, and social systems.

Transactions that lead to the condition of stress
generally involve a process of cognitive appraisal, which
takes two forms: primary appraisal focuses on whether a
demand threatens the person’s well-being, and secondary
appraisal assesses the resources available for meeting
the demand. Primary appraisal produces one of three
judgments: the demand is irrelevant, it is good, or it is
stressful. A stressful appraisal receives further assessment
for the amount of harm or loss, the threat of future
harm, and the degree of challenge the demand presents.
When primary and secondary appraisals indicate that our
resources are sufficient to meet the demands, we may
experience little stress. But when we appraise a discrepancy
where the demands seem greater than our resources, we
may feel a substantial amount of stress.

Whether people appraise events as stressful depends
on factors that relate to the person and to the situation.
Factors of the person include intellectual, motivational,
and personality characteristics, such as the person’s self-
esteem and belief system. With regard to situational
factors, events tend to be appraised as stressful if they
involve strong demands, are imminent, are undesirable
and uncontrollable, involve major life transitions, or occur
at an unexpected time in the life span.

Stressors produce strain in the person’s biological,
psychological, and social systems. Emergency situations
evoke a physiological fight-or-flight reaction, by which
the organism prepares to attack the threat or flee. When

stress is strong and prolonged, the physiological reaction
goes through three stages: the alarm reaction, the stage
of resistance, and the stage of exhaustion. This series
of reactions is called the general adaptation syndrome.
According to Selye, continuous high levels of stress can
make the person vulnerable to diseases of adaptation,
including ulcers and high blood pressure. The overall total
of physiological reaction to stressors, sometimes called
allostatic load, may be a more important influence on
health than the magnitude of the response to any single
stressor. Factors that affect allostatic load include exposure
to stressors, reactivity, recovery, and restoration.

Stress is linked to psychosocial processes. It can impair
cognitive functioning, reduce people’s helping behavior,
and increase their aggressiveness. Various emotions can
accompany stress—these emotions include fear, anxiety,
depression, and anger. Although the sources of stress may
change as people develop, the condition of stress can
occur at any time in the life span. Sometimes stress arises
from within the person, such as when the person is ill
or experiences conflict. Another source of stress is the
family, such as in marital conflicts and serious illnesses
or death in the family. Although women are more likely
than men to be caretakers of elderly relatives, a meta-
analysis found that the amount of care men and women
give is similar. A new baby with a difficult temperament can
be stressful for parents, and stress during pregnancy can
lead to premature births. Other sources of stress include
the community and society—for example, from problems
related to people’s jobs, environmental conditions, the
qualities of their neighborhoods, and the experience of
discrimination.

Researchers measure stress in several ways. One
way assesses physiological arousal, such as changes
in blood pressure and heart rate, with various sensors
attached to the body. Biochemical analyses of blood or
urine samples can test for corticosteroids (for example,
cortisol) and catecholamines (for example, epinephrine
and norepinephrine). Other methods to measure stress
use surveys of people’s experience of life events, daily



hassles, and experience of different chronic stressors.
Although stress can contribute to the development of
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illness, many psychologists believe that not all stress is

harmful.

KEY TERMS

stressors secondary appraisal stage of resistance polygraph
strain reactivity stage of exhaustion corticosteroids
transactions general adaptation temperaments catecholamines
stress syndrome allostatic load life events
cognitive appraisal alarm reaction meta-analysis daily hassles

primary appraisal

Note: If you read Modules 1 and 2 (from Chapter 2) with
the current chapter, you should include the key terms

for those modules.
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PROLOGUE

Two cataclysmic events riveted the world’'s attention
within a year of each other: the enormous tsunami in the
Indian Ocean in December 2004 and hurricane Katrina,
which nearly destroyed New Orleans and surrounding
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areas in August 2005. These events killed over 200,000
people and left even more injured and homeless. In
New Orleans, hundreds of thousands of people were
relocated, sometimes splitting up families, at least
temporarily. Let's contrast Katrina’'s aftermath for two
high school friends, Will and Barb, who were relocated
far apart.

The initial impact of the hurricane on them was
similar, but the amounts of stress that followed were
different—Will's stress was not as severe as Barb’s. One
thing that helped Will was that his whole family remained
together when relocated to a nearby town where they had
relatives. The relatives provided consolation for Will's
loss, places for him to socialize, help in getting jobs for
his parents, and assistance in getting their new house
set up. How was Will doing 2 years later? He missed
Barb, whom he hadn’t seen in over a year. But he was
making a good adjustment in his new community, had a
good relationship with his family, had begun attending a
nearby community college and dating a student he met
there, and was in good health.

Barb was not so fortunate, and her situation differed
from Will's in several major ways. Her immediate family
was split up for several months until they relocated to
a distant state when one of her parents got a job there.
Barb had no extended family to help her and her parents
or to provide emotional support in their grief. Her family
lived in a cramped apartment in their new location,
and their financial situation was very difficult. And Barb



had never been as outgoing as Will—she felt awkward
and insecure in making friends and meeting guys. Two
years after Katrina, she was isolated and lonely. Although
Barb graduated from high school, she then got a low-
paying job with lots of overtime, which left her with little
time or money to socialize. The stress in Barb'’s life was
taking its toll: she and her parents were arguing often,
and her health was deteriorating. She had developed two
illnesses—migraine headaches and a digestive system
condition that causes abdominal pain—that worsened
when she felt stress.

Continuing issues introduced in Chapter 3, this
chapter examines in more detail the effects of stress
on health. We begin by looking at psychosocial factors
that can modify the stress people experience. Then we
consider how stress affects health and the development
of specific illnesses. And in this chapter we address
many questions about stress and illness that are of
great concern today. Why can some people experience
one traumatic event after another without ill effects,
but others cannot? Are angry and hard-driving people
more likely to have a heart attack than people who
are easygoing? Can stress delay people’s recovery from
illness?

PSYCHOSOCIAL MODIFIERS OF STRESS

People’s reactions to stress vary from one person to the
next and from time to time for the same person. These
variations often result from psychological and social
factors that seem to modify the impact of stressors on
the individual. Let’s look at some of these modifiers,
beginning with the role of social support.

SOCIAL SUPPORT

We saw in the experiences of Will and Barb how
important social ties and relationships can be during
troubled times. The social support Will got from his
family tempered the impact of his stressful loss and
probably helped him adjust. Social support refers to
comfort, caring, esteem, or help available to a person
from other people or groups (Uchino, 2004). Support can
come from many sources—the person’s spouse or lover,
family, friends, physician, or community organizations.
People with social support believe they are loved, valued,
and part of a social network, such as a family or community
organization, that can help in times of need. So, social
support refers to actions actually performed by others,
or received support. But it also refers to one’s sense or
perception that comfort, caring, and help are available
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if needed—that is, perceived support. As will we see later,
received and perceived support can have different effects
on health.

Types of Social Support

What specifically does social support provide to the
person? It appears to provide four basic functions
(Cutrona & Gardner, 2004; Uchino, 2004). Emotional
or esteem support conveys empathy, caring, concern,
positive regard, and encouragement toward the person.
It provides comfort and reassurance with a sense of
belongingness and of being loved in times of stress, as
Will received from his immediate and extended family
after Katrina. Tangible or instrumental support involves direct
assistance, as when people give or lend the person money
or help out with chores in times of stress. Will's relatives
helped his parents get jobs and set up the new house.
Informational support includes giving advice, directions,
suggestions, or feedback about how the person is doing.

A

A patient receiving informational support from her
physician.
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For example, a person who is ill might get information
from family or a physician on how to treat the illness.
Companionship support refers to the availability of others
to spend time with the person, thereby giving a feeling
of membership in a group of people who share interests
and social activities.

What type of support do people generally need and
get? The answer depends on the stressful circumstances.
For instance, Figure 4-1 shows that cancer patients find
emotional and esteem support to be especially helpful,
but patients with less serious chronic illnesses find
the different types of support equally helpful (Martin
et al., 1994). Another study had college students fill
out a questionnaire, rating the degree to which their
current relationships provided them with different types
of support, and then keep a daily record of their stress and
social experiences for 2 weeks (Cutrona, 1986). The daily
records revealed that most of the stressors were relatively
minor, such as having car trouble or an argument with
a roommate, but one-fifth of the students reported a
severe event, such as a parent’s diagnosis of cancer
or the ending of a long-term romantic relationship.
As you might expect, individuals received more social
support following stressful events than at less stressful
times. Tangible support occurred very infrequently, but
informational and emotional/esteem support occurred
often. Emotional/esteem support appeared to protect
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Figure 4-1 Percentage of patients with cancer and with
non-life-threatening disorders (chronic headache orirritable
bowel syndrome) whose reports of the “most helpful” social
support they received described the emotional/esteem,
instrumental, or tangible types of support. Notice that
the cancer patients found emotional or esteem support
especially helpful. (Data from Martin et al., 1994, Figure 1.)

individuals from negative emotional consequences of
stress.

Who Gets Social Support?

Not everyone gets the social support they need.
Many factors determine whether people receive sup-
port (Antonucci, 1985; Broadhead et al., 1983; Wortman
& Dunkel-Schetter, 1987). Some factors relate to the
potential recipients of support. People are unlikely to
receive support if they are unsociable, don't help others,
and don't let others know that they need help. Some
people are not assertive enough to ask for help, or feel
that they should be independent or not burden others,
or feel uncomfortable confiding in others, or don’t know
whom to ask. Other factors relate to the potential providers
of support. For instance, they may not have the resources
needed, or may be under stress and in need of help them-
selves, or may be insensitive to the needs of others. Old
age is a time when social support sometimes declines:
the elderly may exchange less support because of the
loss of a spouse or because they may feel reluctant to ask
for help if they become unable to reciprocate. Whether
people receive social support also depends on the size,
intimacy, and frequency of contact of individuals in their
social network—the people a person knows and contacts
(Cutrona & Gardner, 2004; Wills & Fegan, 2001).

How can we assess people’s social support, given the
different types of support and the complex relationships
that are involved? One highly regarded instrument is
the Social Support Questionnaire, which consists of items,
such as, “Who helps you feel that you truly have
something positive to contribute to others?” (Sarason
et al,, 1983). For each item, the respondents list the
people they can rely on and then indicate their overall
degree of satisfaction with the support available. Using
this instrument, these researchers have found that some
people report high levels of satisfaction with support
from a small number of close friends and relatives, but
others need a large social network. (Go to &)

Gender and Sociocultural Differences in
Receiving Support

The amount of social support individuals receive appears
to depend on their gender and sociocultural group
membership. Some evidence suggests that women
receive less support from their spouses than men do and
seem to rely heavily on women friends for social support
(Greenglass & Noguchi, 1996). These gender differences
may result from the greater intimacy that seems to exist
in the friendships of females than males and may reflect
mainly differences in the emotional and esteem support
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ASSESS YOURSELF

Think of the 10 people to whom you
feel closest. For some of them, you may not feel a strong
bond—but they are still among the closest 10 people in
your life. Write their initials in the following spaces:

In the corresponding spaces below each of the following
four questions, rate each person on a 5-point scale, where
1 = “not at all” and 5 = “extremely.”

* How reliable is this person; is this person there when
you need him or her?

* How much does this person boost your spirits when
you feel low?

How Much Emotional Support Do You Get?

* How much does this person make you feel he or she
cares about you?

Add together all of the ratings you gave across all of the
people and questions. A total score between 120 and 150
is fairly typical and suggests that you can get a reasonably
good level of emotional support when you need it. (Based
on material in Schaefer, Coyne, & Lazarus 1981.)

males and females seek out and give (Heller, Price, &
Hogg, 1990). Such gender differences could also reflect
the fact that women generally respond to their own
and others’ stress with greater attention to personal
relationships (Taylor et al., 2000). Research on social
networks in the United States has revealed interesting
gender and sociocultural relationships (Gottlieb & Green,
1987): Black Americans have smaller social networks than
Whites and Hispanics, and men’s networks are larger
than women’s among Black and Hispanic groups but
not among nonminority people. Hispanics tend to focus
mainly on extended families as their networks, Whites
have broader networks of friends and coworkers, and
Blacks focus on family and church groups.

Social Support, Stress, and Health

A favorite fortune cookie read, “Friendship is to people
what sunshine is to flowers.” Does the social support of
friends, relatives, and other people affect our stress and
health? Social support may reduce the stress people
experience. For example, studies of job stress have
shown that the greater the social support available
to employees, the lower the psychological strain they
report (Cottington & House, 1987; LaRocco, House,
& French, 1980). Other research has found that blood
pressure during work is lower for workers who have high
social support than for those with less support (Karlin,
Brondolo, & Schwartz, 2003), and positive interactions
with spouses can reduce the effects of job stress on
cortisol levels (Ditzen et al., 2008). People with better

social support also have larger nighttime decreases in
blood pressure, suggesting better restorative processes
(Troxel et al., 2010). And social support has been asso-
ciated with reduced stress from a variety of other sources,
such as living near the damaged nuclear power plant at
Three Mile Island (Fleming et al., 1982).

Experiments have assessed people’s physiological
strain while they were engaged in a stressful activity (such
as giving a speech or performing mental arithmetic)
either alone or in the presence of one or more
individuals. Strain in these experiments is often assessed
as cardiovascular reactivity—that is, an increase in blood
pressure and/or heart rate from a baseline level. However,
other aspects of the physiological stress response,
including stress hormones such as cortisol have been
examined, as well (Uchino, 2006). We'll consider a
few findings. First, while giving a speech, people often
show less reactivity if a supportive person is present
than if speaking alone (Lepore, Allen, & Evans, 1993;
Uchino & Garvey, 1997). Second, reactivity is lower
with a friend present than with a supportive stranger
(Christenfeld et al., 1997). Third, sometimes the presence
of supportive people can increase reactivity, especially if
their presence functions as an audience that increases
the support recipient’s worries about being evaluated
negatively (Taylor et al., 2010). Fourth, reactivity is also
lower in the presence of the person’s pet than alone
(Allen, Blascovich, & Mendes, 2002). Fifth, other findings
suggest that the benefits of social support on reactivity
may depend on the person’s personality: people who
are defensive—they avoid information or feelings that
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threaten their self-concept—show higher reactivity under
stress when social support is given (Westmaas &
Jamner, 2006). Similarly, hostile individuals can also
show increased reactivity during stressful activities when
accompanied by friends, perhaps because they mistrust
their friends or are concerned about being evaluated
(Holt-Lunstad et al., 2008). Finally, simply thinking about
supportive relationships before encountering a stressor
can reduce cardiovascular stress responses (Smith et al.,
2004). So, looking at the pictures of loved ones on your
desk during a stressful day at work might be more than
just a pleasant distraction.

Having social support also seems to benefit people’s
health (Cutrona & Gardner, 2004; Uchino, 2004). For
instance, a prospective study had more than 4,700 men
and women between 30 and 69 years of age report on four
aspects of social support: marital status, contacts with
family and friends, church membership, and formal and
informal group associations (Berkman & Syme, 1979).
Mortality data collected over the next 9 years revealed
that the greater the degree of social support the subjects
had, the lower the likelihood of their dying during the
period of the study. Figure 4-2 shows an example of
these findings. In each age category, individuals who
had few contacts with friends and relatives had higher
mortality rates than those with many contacts. This
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Figure 4-2  Percentage of adults who died within 9 years
as a function of the number of contacts with friends and
relatives and the subjects’ ages at the start of the study, in
1965. (Data from Berkman & Syme, 1979, Table 2.)

relationship applied to deaths from all causes and deaths
from several specific diseases, including cancer and heart
disease. This association is also quite strong in the case
of coronary heart disease, a leading cause of mortality
in industrialized nations. Specifically, social support is
associated with a lower risk of developing heart disease,
and among people who have already developed heart
disease social support is associated with lower risk of
additional heart attacks and death from heart disease
(Lett et al., 2005).

Because this research is quasi-experimental, the
relationship found between social support and mortality
is correlational. How do we know whether social support
leads to better health or whether the influence is the
other way around? That is, could the people who had
less social support be less active socially because they
were already sick at the start of the study? Berkman and
Syme provided some evidence that this was not the case.
For instance, the subjects had been asked about past
illnesses at the initial interview, and those with high
levels of social support did not differ from those with low
levels of support. But better evidence comes from a sim-
ilar study of more than 2,700 adults who were medically
examined at the start of the research (House, Robbins, &
Metzner, 1982). This research found that people with less
social support had higher mortality rates and that the
initial health of those with low social support was the
same as that of those with high support. Many studies of
social support and future health have made sure that ini-
tial differences in health do not explain the prospective
association between support and health. However, the
correlational design still means that we cannot be certain
that good support causes good health. Unexamined third
variables could still play a role. For example, twin studies
demonstrate that social support and the quality of our
personal relationships are at least partially influenced
by genetic factors (Spotts, Prescott, & Kendler, 2006).
So, it is possible that genetic factors influence both
the development of social support and future health,
without support playing a direct causal role in health.

Researchers have also studied the association
between social support and the likelihood that people
will recover quickly from serious illness. Early findings
were inconsistent—probably because of variations in
research methods, such as in the way support was defined
and measured (Wallston et al., 1983; Wortman & Dunkel-
Schetter, 1987). Newer research has found more consis-
tently positive results, showing, for example, that heart
disease and surgery patients with high levels of social
support recover more quickly than comparable patients
with less support (Cutrona & Gardner, 2004; Kulik &
Mabhler, 1989; Wills & Fegan, 2001). Although these find-
ings suggest that social support reduces the likelihood



of illness and speeds recovery, the connection between
social support and health is not always very strong,
probably because support is only one of many factors
involved (Kobasa et al., 1985; Smith et al., 1994). Social
support appears to have a strong impact on the health
of some individuals, and a weak influence on the health
of others. For instance, some evidence indicates that the
recovery of many patients who believe they can cope with
the emotional demands of their illness does not benefit
from social support (Wilcox, Kasl, & Berkman, 1994).

How May Social Support Affect Health?

We have seen that prolonged exposure to high levels of
stress can lead to illness. To explain how social support
may influence health, researchers have proposed two
theories: the “buffering” and the “direct effects” (or “main
effects”) hypotheses (Cutrona & Gardner, 2004; Wills &
Fegan, 2001). According to the buffering hypothesis,
social support affects health by protecting the person
against the negative effects of high stress. A graphical
illustration of the buffering hypothesis appears in
Figure 4-3a. As the graph shows, this protective function
is effective only or mainly when the person encounters a
strong stressor. Under low-stress conditions, little or no
buffering occurs. Research has shown that the buffering
process does occur (Wills & Fegan, 2001). For example, a
study of job stress found that social support had a much
stronger association with lower blood pressure during
stressful than nonstressful work times (Karlin, Brondolo,
& Schwartz, 2003).

How may buffering work? Here are two ways. First,
when people encounter a strong stressor, such as a major
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financial crisis, those who have high levels of social
support may be less likely to appraise the situation
as stressful than those with low levels of support.
Individuals with high social support may expect that
someone they know will help them, such as by lending
money or giving advice on how to get it. Second, social
support may modify people’s response to a stressor after
the initial appraisal. For instance, people with high social
support might have someone provide a solution to the
problem, convince them that the problem is not very
important, or cheer them on to “look on the bright side.”
People with little social support are much less likely to
have any of these advantages—so the negative impact of
the stress is greater for them.

The direct effects hypothesis maintains that social
support benefits health and well-being regardless of
the amount of stress people experience—the beneficial
effects are similar under high and low stressor intensities,
as depicted in Figure 4-3b. How do direct effects work?
One way is that people with high levels of social support
may have strong feelings of belongingness and self-
esteem. The positive outlook this produces may be
beneficial to health independently of stress: studies
have found lower blood pressures in daily life and in
laboratory tests among middle-aged and younger adults
with higher levels of social support regardless of stress
levels (Carels, Blumenthal, & Sherwood, 1998; Uchino
et al., 1999). Other evidence suggests that high levels of
support may encourage people to lead healthful lifestyles
(Broman, 1993; Peirce et al., 2000). People with social
support may feel, for example, that because others care
about them and need them, they should exercise, eat
well, and not smoke or drink heavily.

Figure 4-3
support may benefit health and well-being.
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Does Social Support Always Help?

Social support does not always reduce stress and benefit
health. Why not? For one thing, although support may
be offered or available to us, we may not perceive it as
supportive (Dunkel-Schetter & Bennett, 1990; Wilcox,
Kasl, & Berkman, 1994). This may happen because
the help is insufficient or the wrong kind, or we may
not want help. When we do not perceive help as
supportive, it is less likely to reduce our stress. For
example, when people feel the need for tangible help
or instrumental support but receive emotional support,
they find that support unhelpful and ineffective. Similarly,
when people feel the need for emotional support but
receive offers of instrumental support, they also find that
support unhelpful (Horowitz et al., 2001). Support that is
responsive to the recipient’s needs is the most beneficial
(Maisel & Gable, 2009). Further, receiving support can
sometimes convey the message to the recipient that they
are inadequate to handle their problems on their own,
resulting in lower self-esteem (Lepore et al., 2008). These
possible negative consequences of received support may
be the reason that overall the health benefits of the
general sense or perceptions that one has support is
a better predictor of future good health than is actual
received support (Uchino, 2009).

Despite the advantages of perceived support, some
intriguing research suggests that “invisible support”
is best. By studying couples and asking each partner
separately whether they gave or received support on
a given day, Niall Bolger and his colleagues (2000)
found the most beneficial effects of support on reducing
negative mood during high stress days when the partner
reported giving support but the recipient was unaware of
it. Experimental studies have shown similar advantages
of receiving support without being aware of it (Bolger &
Amarel, 2007). Perhaps a “light touch” that is responsive
to the recipients’ needs without making them feel less
competent or as though they are a burden on the support
providers can maximize the benefits of support in some
instances.

Marriage is often thought to convey protective health
benefits by providing social support. Consistent with this
idea, studies have found that married people live longer
than divorced and never-married individuals (Kaplan &
Kronick, 2006; Murphy & Bennett, 2004). James Lynch
(1990) has argued that being lonely or having a “broken
heart” is a risk factor for heart disease because widowed,
divorced, and never-married individuals have higher
death rates from heart disease than married people
do. Some evidence indeed suggests that loneliness can
increase the risk of heart disease (Thurston & Kubzansky,
2009). But other findings suggest that marriage itself is
not the crucial factor:

e Studies have found that a health protective role of
marriage occurs mainly for men and women who think
their marital quality is high (Gallo et al., 2003; Umberson
et al., 2006).

e Research on middle-aged men and women with no
symptoms of heart disease found similar low rates of
atherosclerosis in people living with a spouse or a
partner (unmarried), but much higher rates for people
living alone, either single or widowed (Kop et al., 2005).

e Married people show lower blood pressure than do
single people, but people in unhappy marriages show
higher blood pressure than single individuals (Holt-
Lunstad et al., 2009).

e Frequent contact with a spouse, presumably a source
of social support, can protect against worsening athero-
sclerosis over time, unless the marriage is perceived as
low in quality (Janicki et al., 2005).

These findings suggest that social support, and not
specifically marriage, is the crucial factor. When it comes
to marriage and health, simply being married is not
everything; quality matters.

Last, sometimes social ties can harm a person’s
health. For one thing, strain or conflict in relationships
can increase chances of developing serious illness (De
Vogli et al., 2007), probably because as discussed in
Chapter 3 conflict in relationships evokes a strong phys-
iological stress response. Further, people with high levels
of stress and frequent social contacts are more likely
than others to develop infectious illnesses, such as
colds (Hamrick, Cohen, & Rodriguez, 2002). Also, social
ties harm health when people encourage unhealthful
behavior (Burg & Seeman, 1994; Kaplan & Toshima,
1990; Suls, 1982). We'll look at three examples. First,
people may set a bad example—for instance, children are
more likely to start smoking and drinking if their friends
and family engage in these behaviors and less likely to
use seat belts and eat a balanced diet if friends and
family don’t. Second, people may encourage individuals
who are overweight or have high blood pressure to
eat prohibited foods, saying, “A little more cheesecake
can’'t hurt” or “You can make up for it by dieting next
week.” Third, families may be overprotective toward a
person with a serious illness, such as heart disease, and
discourage the patient’s need to become more active or
to go back to work. This can interfere with rehabilitation
and make the patient increasingly dependent and
disabled.

In summary, people perceive and receive various
types of support from friends, family, and others. Social
support tends to reduce people’s stress and benefit their
health, but some types of support or other aspects of
relationships do not. (Go to & )
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Years ago, a reporter asked actress
Melina Mercouri about psychotherapy in her native
country; she replied that in Greece people don't
need therapists, they have friends. Although her view
oversimplifies the therapy process, therapy does include
two features friends can provide: social support and
the opportunity for disclosure of negative experiences and
feelings. James Pennebaker and other researchers have
found that people’s talking or writing about traumatic
or very emotional experiences for a few sessions of
15- to 30-minutes has beneficial effects that last for
months. This reduces their stress and negative feelings
and seems to improve their health, as reflected in the
number of physician visits and episodes of chronicillness
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symptoms (Pennebaker, 1990; Smyth & Pennebaker,
2001). Although the effects of disclosure on psychological
and physical health are not very large, they have
been confirmed in a meta-analysis of over 140 studies
(Frattaroli, 2006). Other research has shown that simply
describing the benefits gained from traumatic events or
the success in managing one’s stress, can have similar
effects (King & Miner, 2000; Leake, Friend, & Wadhwa,
1999). Why does disclosure help? An experiment tested
this issue with breast cancer patients and found that
the benefits of disclosure are linked to the reduced
autonomic arousal, such as heart rate, that occurs when
people express negative memories (Low, Stanton, &
Danoff-Burg, 2006).

A SENSE OF PERSONAL CONTROL

Another psychosocial factor that modifies the stress
people experience is the degree of control people feel
they have in their lives. People generally like the feeling
of having some measure of control over the things that
happen to them, and they take action when they want to
influence events directly. In doing these things, people
strive for a sense of personal control—the feeling that
they can make decisions and take effective action to
produce desirable outcomes and avoid undesirable ones
(Contrada & Goyal, 2004). Studies have found that people
who have a strong sense of personal control report
experiencing less strain from stressors (McFarlane et al.,
1983; Suls & Mullen, 1981).

Types of Control

How can feelings of personal control reduce the stress
people experience? People can use several types of
control to influence events in their lives and reduce their
stress (Cohen et al., 1986, Thompson, 1981). We'll focus
on two. Behavioral control involves the ability to take
concrete action to reduce the impact of a stressor. This
action might reduce the intensity of the event or shorten
its duration. For example, a pregnant woman who has
taken natural childbirth classes can use special breathing
techniques during delivery that reduce the pain of labor.
Cognitive control is the ability to use thought processes
or strategies to modify the impact of a stressor, such
as by thinking about the event differently or focusing
on a pleasant or neutral thought. While giving birth,
for instance, the mother might think about the positive

meanings the baby will give to her life, or she could
focus her mind on an image, such as a pleasant day
she had at the beach. Cognitive control appears to be
especially effective in reducing stress (Cohen et al., 1986).
For example, cognitive reappraisal of stressful stimuli or
events as less threatening can reduce negative emotions
and physiological stress responses (John & Gross, 2004).

Beliefs About Oneself and Control

People differ in the degree to which they believe they
have control over their lives. Most people believe they
have at least some control, but others think they have
almost none. The latter is shown in the case study of
a chronically unemployed man named Karl, who was
referred to therapy by the Veterans Administration and
with some help

applied for a job and got it. But this did not raise
his expectancies of being able to get another job
should he have to do so. Indeed, he attributed his
success entirely to good fortune. He believed that
the employer probably was partial to veterans or just
happened to be in a good mood that day... [and]
that the occurrence of reinforcement was outside his
own personal control. (Phares, 1984, pp. 505-506)

People who believe they have control over their
successes and failures are described as possessing an
internal locus of control. That is, the control for these
events lies within themselves—they are responsible.
Other people, like Karl, who believe that their lives are
controlled by forces outside themselves, for example, by
luck, have an external locus of control (Rotter, 1966). A
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questionnaire called the I-E Scale is used for measuring
the degree of internality or externality of a person’s
beliefs about personal control

Another important aspect of personal control is our
sense of self-efficacy—the belief that we can succeed at
a specific activity we want to do (Bandura, 1986, 2004).
People estimate their chances of success in an activity,
such as quitting smoking or running a mile, on the basis
of their prior observations of themselves and others.
They decide whether to attempt the activity according to
two expectations:

1. Qutcome expectancy—that the behavior, if properly carried
out, would lead to a favorable outcome.

2. Self-efficacy expectancy—that they can perform the behav-
ior properly.

For example, you may know that by taking and doing
well in a set of college honors courses you can graduate
with a special diploma or certificate. But if you think the
likelihood of achieving that feat as “zilch,” you're not
likely to try. For people engaged in a stressful activity,
increases in heart rate and blood pressure generally
correspond to their level of mental effort in dealing
with the demands of the situation—the greater their
effort, the greater the cardiovascular reactivity (Gendolla
& Wright, 2005). People with strong self-efficacy for the
activity may be less threatened and exert less mental
effort because they know they can manage the demands
of the situation more easily. Hence, they generally
show less psychological and physiological strain than
do those with a weaker self-efficacy (Bandura, Reese, &
Adams, 1982; Bandura et al., 1985; Holahan, Holahan, &
Belk, 1984).

Determinants and Development of
Personal Control

On what basis do people judge that they have control
over things that happen in their lives? We make these
assessments by using information we gain from our
successes and failures throughout life (Bandura, 1986,
2004; DeVellis & DeVellis, 2001). Our sense of control
also develops through social learning, in which we learn by
observing the behavior of others (Bandura, 1969, 1986).
During childhood, people in the family and at school
are important others, serving as models of behavior,
agents of reinforcement, and standards for comparison.
At the other end of the life span, people tend to be
relatively external in locus of control—that is, beliefs
that chance and powerful others affect their lives are
greater in the elderly than in younger adults (Lachman,
1986). So, among adults who develop serious illnesses,
those who are elderly are more inclined to prefer having

professionals make health-related decisions for them
(Woodward & Wallston, 1987).

Gender and Sociocultural Differences in
Personal Control

Gender and sociocultural differences in personal control
often develop, depending on the social experiences
individuals have. Sometimes parents and teachers
inadvertently lead girls more than boys toward beliefs
in external control and in low self-efficacy for certain
activities (Dweck & Elliott, 1983). This socialization
may carry over to old age: among elderly cardiac
patients, men report greater self-efficacy than women
for being able to walk various distances, a common
rehabilitation behavior (Jenkins & Gortner, 1998). Self-
efficacy beliefs generally can play and important role in
the process of rehabilitation for heart patients (Woodgate
& Brawley, 2008). Because minority groups and poor
people generally have limited access to power and
economic advancement, they tend to have external locus
of control beliefs (Lundin, 1987).

When People Lack Personal Control

What happens to people who experience high levels of
stress over a long period of time and feel that nothing
they do matters? They feel helpless—trapped and unable
to avoid negative outcomes. A worker who cannot seem
to please her boss no matter what she does, a student
who cannot perform well on exams, or a patient who
is unable to relieve his severe low back pain—each of
these situations can produce apathy. As a result, these
people may stop striving for these goals, come to believe
they have no control over these and other events in their
lives, and fail to exert control even when they could
succeed. This is the condition Martin Seligman (1975)
has called learned helplessness—which he describes
as a principal characteristic of depression. Research has
shown that people can learn to be helpless by being in
uncontrollable situations that lead to repeated failure,
such as in trying to stop an unpleasant noise (Hiroto &
Seligman, 1975).

Seligman and his colleagues have extended the the-
ory of learned helplessness to explain two important
observations (Abramson, Seligman,& Teasdale, 1978).
First, being exposed to uncontrollable negative events
does not always lead to learned helplessness. Sec-
ond, depressed people often report feeling a loss in
self-esteem. The revised theory proposes that people
who experience uncontrollable negative events apply a
cognitive process called attribution, in which they make
judgments about three dimensions of the situation:
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This homeless woman probably sees little personal control
in her life and feels very helpless.

1. Internal-external. People consider whether the situation
results from their own personal inability to control
outcomes or from external causes that are beyond
anyone’s control. For example, suppose a boy receives
physical therapy for a serious injury but cannot seem
to meet the goals each week, which he might attribute
either to his own lack of fortitude or to the rehabilitation
program design. Either judgment may make him stop
trying. He is likely to suffer a loss of self-esteem if he
attributes the difficulty to a lack of personal strength,
but not if he attributes the difficulty to external causes.

2. Stable-unstable. People assess whether the situation
results from a cause that is long-lasting (stable) or
temporary (unstable). If they judge that it is long-lasting,
aswhen people develop a chronicand disabling disease,
they are more likely to feel helpless and depressed than
if they think their condition is temporary.

3. Global-specific. People consider whether the situation
results from factors that have global and wide-ranging
effects or specific and narrow effects. Individuals who
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fail at stopping smoking cigarettes and make a global
judgment—for example, “I'm totally no good and weak-
willed”—may feel helpless and depressed. But others
who fail and make a specific judgment, such as “I'm not
good at controlling this part of my life,” are less likely
to feel helpless.

Thus, people who tend to attribute negative events
in their lives to stable and global causes are at high risk
for feeling helpless and depressed. If their judgments are
also internal, their depressive thinking is likely to include
a loss of self-esteem as well. People who believe bad
events result from internal, stable, and global factors
while good events result from external, unstable, and
specific factors have a pessimistic explanatory style (Kamen &
Seligman, 1989). Attributing negative events to external,
unstable, and specific causes, in contrast, reflects an
optimistic explanatory or attributional style.

How does lacking personal control affect people
in real-life stressful conditions? Studies have examined
this question with college students and children. For
instance, of college students in dormitories, those who
lived on crowded floors reported more stress and less
ability to control unwanted social interaction and showed
more evidence of helplessness, such as giving up in
competitive games, than those on uncrowded floors
(Baum, Aiello, & Calesnick, 1978; Rodin & Baum, 1978).
In a study of fifth-graders, students were given an
impossible task to arrange blocks to match a pictured
design (Dweck & Repucci, 1973). Children who attributed
their failure to stable, uncontrollable factors, such as
their own lack of ability, showed poorer performance on
subsequent problems than those who attributed failure
to unstable, modifiable factors, such as a lack of effort.
Thus, the children’s attributions were linked to their
feelings of helplessness.

Personal Control and Health

There are two ways in which personal control and health
may be related. First, people who have a strong sense of
personal control may be more likely or able to maintain
their health and prevent illness than those who have
a weak sense of control. Second, once people become
seriouslyill, those who have a strong sense of control may
adjust to the illness and promote their own rehabilitation
better than those who have a weak sense of control. Both
types of relationships have been examined.

To study these relationships, researchers have used
several approaches to measure people’s personal con-
trol. One of the best-developed health-related measures
of personal control is the Multidimensional Health Locus of
Control Scales (Wallston, Wallston, & DeVellis, 1978). This
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instrument contains 18 items divided into three scales
that assess:

1. Internal health locus of control, the belief that control for
one’s health lies within the person.

2. Powerful-others’ health locus of control, the belief that one’s
health is controlled by other people, such as physicians.

3. Chance locus of control, the belief that luck or fate controls
health.

As you can see, the powerful-others and chance
scales are directed toward assessing the degree to which
people believe important external sources have control
over their health.

Does a sense of personal control influence peo-
ple’s health? Studies have shown that pessimistic and
hopeless people—those who believe they have little
control—have poorer health habits, have more illnesses,
and are less likely to take active steps to treat their
illness than are people with a greater sense of con-
trol (Kamen & Seligman, 1989; Lin & Peterson, 1990;
Rasmussen, Scheier, & Greenhouse, 2009; Whipple et
al., 2009). Personal control can also help people adjust
to becoming seriously ill (Thompson & Kyle, 2000).
Patients with illnesses such as kidney failure or can-
cer who score high on internal or powerful-others’ health
locus of control suffer less depression than those with
strong beliefs in the role of chance (Devins et al., 1981;
Marks et al., 1986). The belief that either they or some-
one else can influence the course of their illness allows
patients to be hopeful about their future. Moreover,
patients with strong internal locus of control beliefs
probably realize they have effective ways for controlling
their stress.

Personal control also affects the efforts patients
make toward rehabilitation—in particular, feelings of
self-efficacy enhance their efforts. A study demonstrated
this with older adult patients who had serious respiratory
diseases, such as chronic bronchitis and emphysema
(Kaplan, Atkins, & Reinsch, 1984). The patients were
examined at a clinic and given individualized prescrip-
tions for exercise. And they rated on a survey their
self-efficacy—that is, their belief in their ability to per-
form specific physical activities, such as walking different
distances, lifting objects of various weights, and climbing
stairs. Correlational analyses revealed that the greater
the patients’ self-efficacy for doing physical activity, the
more they adhered to the exercise prescription.

Health and Personal Control in Old Age

Here are two things we know about elderly people who
live in nursing homes: First, they often show declines
in their activity and health after they begin living in

nursing homes. Second, residents of nursing homes
frequently have few responsibilities or opportunities
to influence their everyday lives. Could it be that the
declines in activity and health among nursing-home
residents result in part from their dependency and loss
of personal control that the nursing home procedures
seem to encourage?

Ellen Langer and Judith Rodin (1976) studied this
issue by manipulating the amount of responsibility
allowed residents of two floors of a modern, high-
quality nursing home. The residents on the two floors
were similar in physical and psychological health and
prior socioeconomic status. On one floor, residents
were given opportunities to have responsibilities—for
example, they could select small plants to care for and
were encouraged to make decisions about participating
in activities and rearranging furniture. In comparison,
residents of the other floor continued to have little
personal control. For example, they were assigned to
various activities without choice, and when they were
given plants, they were told that the staff would take
care of them. Assessments revealed that the residents
who were given more responsibility became happier and
more active and alert than the residents who had little
control. A year and a half later the residents who were
given responsibility were still happier and more active
than those who had little control (Rodin & Langer, 1977).
Moreover, comparisons of health data during these 18
months showed that the residents with responsibility
were healthier and had half the rate of mortality than the
residents with little control.

Other research with residents of a retirement home
also demonstrated the importance of personal control
for physical and psychological well-being and showed
that withdrawing opportunities for personal control may
impair people’s health (Schulz, 1976; Schulz & Hanusa,
1978). The results of these studies suggest two important
conclusions. First, personal control—even over relatively
simple or minor events—can have a powerful effect on
people’s health and psychological condition. Second,
health care workers and researchers need to consider the
nature of the personal control they introduce and what
the impact will be if it is removed.

To summarize the material on personal control,
people differ in the degree to which they believe they have
control over the things that happen in their lives. People
who experience prolonged, high levels of stress and lack
a sense of personal control tend to feel helpless. Having a
strong sense of control seems to benefit people’s health
and help them adjust to becoming seriously ill. A sense
of personal control contributes to people’s hardiness,
which is the next psychosocial modifier of stress we will
examine.



PERSONALITY AS RESILIENCE AND
VULNERABILITY

Researchers have long been interested in the ways
in which some personality traits can make individuals
more resilient in the face of stressful life circumstances,
whereas other personality characteristics are sources of
vulnerability. That is, some personality factors make the
individual more able to withstand high levels of stressful
experience without becoming emotionally distressed or
physically ill, and other aspects of personality make them
more susceptible to those problems.

Early in the development of the field of health
psychology, researchers Suzanne Kobasa and Salvatore
Maddi suggested that individual differences in personal
control provide only part of the reason why some
people who are under stress get sick whereas others
do not. They proposed that a broader array of personality
traits—called hardiness—differentiates people who do
and do not get sick under stress (Kobasa & Maddi, 1977).
Hardiness includes three characteristics: (1) Control refers
to people’s belief that they can influence events in their
lives—that is, a sense of personal control. (2) Commitment
is people’s sense of purpose or involvement in the events,
activities, and people in their lives. For instance, people
with a strong sense of commitment tend to look forward
to starting each day’s projects and enjoy getting close
to people. (3) Challenge refers to the tendency to view
changes as incentives or opportunities for growth rather
than threats to security. The concept of hardiness has
been highly influential, although more recent studies
have found conflicting results, and some evidence
indicates that tests used to measure hardiness may
simply be measuring the tendency to experience negative
affect, such as the tendency to be anxious, depressed,
or hostile (Funk, 1992). Nonetheless, the basic idea that
some personality traits make the individual resilient has
continued to be a major focus in the field, and research
supports this general hypothesis.

Sense of Coherence, Mastery, Optimism,
and Resilience

One example of a personality concept similar to hardi-
ness is sense of coherence, developed by Aaron Antonovsky
(1979, 1987). This trait involves the tendency of people
to see their worlds as comprehensible, manageable, and
meaningful. People’s sense of coherence has been linked
to reduced levels of stress and illness symptoms (Jor-
gensen, Frankowski, & Carey, 1999). A related personality
characteristic is sense of mastery (Pearlin & Schooler, 1978),
which refers to people’s general belief that they are able
to deal effectively with the events of life, rather than
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being subjected to forces beyond their control. This trait
is obviously quite similar to the belief in personal control
or a general sense of self-efficacy as described previously.
Optimism is the point of view that good things are likely
to happen, and has similarities to the optimistic versus
pessimistic explanatory style described previously.
Optimists tend to experience life’s difficulties with less
distress than do pessimists (Scheier, Carver, & Bridges,
2001). They also tend to have better health habits,
better mental and physical health, and faster recovery
when they become ill than pessimists (Ouellette &
DiPlacido, 2001).

Finally, resilience refers to high levels of three inter-
related positive components of personality: self-esteem,
personal control, and optimism (Major et al., 1998).
Resilient people appraise negative events as less stress-
ful, they bounce back from adversities and recover
their strength and spirit. For example, resilient children
develop into competent, well-adjusted individuals even
when growing up under extremely difficult conditions
(Garmezy, 1983; Werner & Smith, 1982). The following
case shows what this means:

In the slums of Minneapolis ... is a 10-year-old boy
who lives in a dilapidated apartment with his father,
an ex-convict now dying of cancer, his illiterate
mother, and seven brothers and sisters, two of whom
are mentally retarded. Yet his teachers describe him
as an unusually competent child who does well in his
studies and is loved by almost everyone in the school.
(Pines, 1979, p. 53)

Even when facing adversity, resilient people seem
to make use of positive emotions and find meaning in
the experience (Ong et al., 2006; Tugade & Fredrickson,
2004). Although such resilience was once considered
rare, it now appears that probably most adults move on
with their lives and do not suffer serious depression after
a trauma, such as the loss of a close relative or friend
(Bonanno, 2004).

Why are some individuals resilient and others not?
Part of the answer may lie in their genetic endowments.
Resilient people may have inherited traits, such as
relatively easy temperaments, that enable them to cope
better with stress and turmoil. Another part lies in their
experiences. Resilient people who overcome a history
of stressful events often have compensating experiences
and circumstances in their lives, such as special talents
or interests that absorb them and give them confidence,
and close relationships with friends or relatives. The
concepts of hardiness, resilience, optimism, mastery, and
coherence have a great deal in common, and research
scales used to measure these traits may be tapping
overlapping personality strengths.
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Personality Strengths and Health

In theory, the personality strengths we've discussed make
people better able to deal with stressors and less likely
to become emotionally distressed and physiologically
aroused by stressful events, leading them to remain
healthier. Given the personality assets or strengths
reflected in a sense of coherence, mastery, and optimism,
the spiraling process that can lead from stress to
illness should not take hold. Studies have generally
supported the prediction that these traits should be
associated with lower risks of physical illness. For
example, a meta-analysis of several studies of a variety
of health conditions found that, as expected, optimism
is associated with a reduced risk of developing physical
illnesses and with a more positive outcome of illness
among individuals who are already suffering from disease
(Rasmussen, Scheier, & Greenhouse, 2009). Prospective
studies have shown that optimistic people are at lower
risk of life-threatening medical conditions, such as heart
disease (Tindle et al., 2009). And a prospective study
found that people who have a strong sense of coherence
had far lower mortality rates from cardiovascular disease
and cancer over a 6-year period than people low on
this trait (Surtees et al., 2003), and sense of mastery
has similar beneficial effects over time (Surtees et al.,
2006). Taken together, positive personality traits like
optimism, mastery, and sense of coherence apparently
protect health. Although the status of the concept and
measurement of hardiness is uncertain at this time,
research on related aspects of personality has provided
clearer evidence of health benefits. Future research will
need to clarify what these personality variables are and
how they operate.

Personality Strengths and Health in Old Age

Old age is a time when very difficult life events often
occur, particularly those that involve reduced income,
failing health and disability, and the loss of one’s
spouse and close friends. Personality strengths like those
described above can be important in meeting these
difficulties. For example, older people with a strong
sense of purpose in life seem to live longer, even when
the possibly overlapping effects of negative emotions like
depression are taken into account (Boyle et al., 2009).
What other personality characteristics reflect resilience
in old age?

Elizabeth Colerick (1985) studied 70- to 80-year-old
men and women for the quality she called stamina, which
is similar to hardiness. This research was undertaken

to determine how people who do and do not have
stamina in later life deal with setbacks, such as the
loss of a loved one. She identified with questionnaires
and interviews two groups: one with high stamina
and one with low stamina. She found that stamina
in old age is characterized by “a triumphant, positive
outlook during periods of adversity,” as illustrated by
the following interview excerpts from two different high-
stamina people:

The key to dealing with loss is not obvious. One must
take the problem, the void, the loneliness, the sorrow
and put it on the back of your neck and use it as a
driving force. Don’t let such problems sit out there in
front of you, blocking your vision... . Use hardships in
a positive way. (p. 999)

[ realize that setbacks are a part of the game. I've
had 'em, I have them now, and I've got plenty more
ahead of me. Seeing this—the big picture—puts it
all into perspective, no matter how bad things get.
(p. 999)

In contrast, low-stamina people described a negative
outlook and feelings of helplessness and hopelessness
in facing life events in old age. One woman who had
undergone surgery for colon cancer said:

I was certain that I would die on the table ... never
wake up.... | felt sure it was the end. Then | woke
up with a colostomy and figured I have to stay inside
the house the rest of my life. Now I'm afraid to go
back to the doctor’'s and keep putting off my checkups.
(p. 999)

In summary, people with a high degree of optimism,
mastery, coherence, or resilience—or some related
personality traits—may have some protection against
the harmful effects of stress on health. The fact that
several different labels have been given to what seem
to be very similar personality strengths with possibly
overlapping associations with future health suggests
that an organizing framework would be useful in
understanding personality as a modifier of stress. A
widely accepted framework from personality science has
been useful in this way, especially because it helps to
organize personality factors that are sources of resilience
or sources of vulnerability.

The Five-Factor Model of Personality

A general consensus has emerged among personality
researchers that five broad traits provide a reasonably
thorough description of normal variations in human



personality (Costa & McCrae, 1992; Digman, 1990).
These traits, listed in Table 4.1, are useful in research
on personality (Smith & Williams, 1992; Smith &
MacKenzie, 2006). Researchers can examine correlations
of personality concepts and measures proposed as
influences on health with these basic dimensions
and their more specific components. By doing this,
researchers can create an organized and systematic
catalogue of these modifiers of stress responses. The
traits of the five-factor model also can be measured
with well-established personality scales, and these
scientifically validated instruments can be used directly
in studies of stress and health outcomes. In this way,
some of the best ways of conceptualizing and measuring
personality available to researchers can be used to
answer questions about which general dimensions of
personality modify stress and influence health. By
thinking about the traits in Table 4.1, readers can get
a general sense of how they might be described in the
five-factor system.

The personality strengths discussed above seem
to correlate consistently with emotional stability—the
opposite of neuroticism (Smith & MacKenzie, 2006).
Neuroticism and its components, such as anxiety,
sadness or depressive symptoms, and irritability, predict
earlier death and several other negative health outcomes
(Grossardt et al., 2009; Kubzansky et al., 2006; Suls &
Bunde, 2005). However, positive aspects of personality
generally predict good future health even when the
possibly overlapping effects of emotional stability versus
neuroticism are taken into account (Chida & Steptoe,
2008). Measures of personality strengths like optimism,

Table 4.1  Traits of the Five-Factor Model of Personality

Chapter 4/ Stress, Biopsychosocial Factors, and Illness 93

mastery, and sense of coherence also correlate with other
five-factor traits, especially extraversion, conscientiousness,
and openness. These five-factor model traits also predict
longevity and other health outcomes (Kern & Friedman,
2008; Taylor et al., 2009; Terracciano et al., 2008).

How does the five-factor model of personality relate
to health? The answer involves the stress responses
described in Chapter 3. Personality traits associated with
better health are generally associated with less expo-
sure to stressors at work and in relationships, less phys-
iological reactivity, better recovery, and better restoration
(Williams et al., 2010). In contrast, personality traits
linked to poor health are consistently related to greater
exposure to stressors, greater reactivity, less recovery,
and less restoration, as reflected in better sleep and lower
levels of physiological stress responses during sleep.
What's more, traits included in the five-factor model
are also linked to one of the best known psychosocial
modifiers of stress, the Type A or B behavioral and
emotional style.

TYPE A BEHAVIOR AND BEYOND

The history of science has many stories about researchers
accidently coming upon an idea that changed their focus
and led to major discoveries. Such was the case for
bacteriologist Alexander Fleming, for instance: when
bacteria cultures he was studying developed unwanted
molds, he happened to notice some properties of the
molds that led to the discovery of penicillin. Serendipity
also led to the discovery of the “Type A" behavior pattern.
Cardiologists Meyer Friedman and Ray Rosenman were

Trait

Specific Characteristics

Neuroticism vs.
Emotional Stability

Tendency to experience negative emotions, such as anxiety, tension, sadness, and irritability; feeling
vulnerable and unable to cope well with stress vs. calm, even-tempered, relaxed, able to deal with

stressful situations without undue distress.

Extraversion vs.
Introversion
and quiet; subdued.
Openness vs.
Closed Mindedness
change; rigid; dogmatic; narrow.
Agreeableness vs.
Antagonism
competitive; arrogant; critical.
Conscientiousness vs.
Unreliability
lackadaisical; procrastinating.

Outgoing, gregarious, cheerful, and talkative interpersonal style; excitement seeking; assertiveness; a
tendency to experience positive emotions vs. reserved; enjoyment of and even preference for solitude

Drawn to new experience; intellectual curiosity; flexibility; readiness to examine and re-consider values
and beliefs, and to try new things; “in touch” with feelings and aesthetic experiences vs. dislike of

Altruistic, high empathy and concern for others; warm; forgiving helpful; trusting; cooperative;
straightforward; modest vs. cold-hearted; cynical; guarded; disingenuous; mistrusting; argumentative;

High self-control; organized; purposeful; self-image of being capable, prepared, competent; preference for
order; dependable; deliberate; self-disciplined; achievement striving vs. unorganized; low ambition;
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studying the diets of male heart disease victims and their
wives when one of the wives exclaimed: “If you really want
to know what is giving our husbands heart attacks, I'll
tell you. It’s stress, the stress they receive in their work,
that's what's doing it” (Friedman & Rosenman, 1974,
p. 56). These researchers began to study this possibility
and noticed that heart patients were more likely than
nonpatients to display a pattern of behavior we now refer
to as Type A.

Defining and Measuring Behavior Patterns

The Type A behavior pattern consists of four character-
istics (Chesney, Frautschi, & Rosenman, 1985; Friedman
& Rosenman, 1974):

1. Competitive achievement orientation. Type A individuals strive
toward goals with a sense of being in competition—or
even opposition—with others, and not feeling a sense
of joy in their efforts or accomplishments.

2. Time urgency. Type A people seem to be in a constant
struggle against the clock. Often, they quickly become
impatient with delays and unproductive time, schedule
commitments too tightly, and try to do more than
one thing at a time, such as reading while eating or
watching TV.

3. Anger/hostility. Type A individuals tend to be easily
aroused to anger or hostility, which they may or may
not express overtly.

4. Vigorous Vocal Style. Type A people speak loudly, rapidly,
and emphatically, often “taking over” and generally
controlling the conversation.

In contrast, the Type B behavior pattern consists
of low levels of competitiveness, time urgency, and
hostility. People with the Type B pattern tend to be more
easygoing and “philosophical” about life—they are more
likely to “stop and smell the roses.” In conversations,
their speech is slower, softer, and reflects a more relaxed
“give and take.”

Type A behavior is measured in several ways. The
Structured Interview has been considered the “gold
standard” of Type A assessments. It consists of a series
of questions that require about 15 to 20 minutes,
and it is intended to obtain not only self-reports of
competitiveness, time urgency, and anger/hostility, but
also to obtain an actual sample of Type A versus B
behavior. The questions are asked in such a way that
Type As will reveal their competitive, impatient, hostile,
and vigorous style not simply in what they say, but
in how they say it. In contrast, Type Bs display their
more relaxed and easy-going style. The interview is time-
consuming and expensive to use, but it measures all four
Type A characteristics (competitiveness, time urgency,
anger/hostility, vocal style) better than self-report, paper
and pencil survey measures of Type A do, and its scores

are more consistently associated with health, especially
heart disease (Miller et al., 1991).

Behavior Patterns and Stress

Individuals who exhibit the Type A behavior pattern react
differently to stressors from those with the Type B pattern.
Type A individuals respond more quickly and strongly to
stressors, often interpreting them as threats to their
personal control (Glass, 1977). Type A individuals also
often choose more demanding or pressured activities at
work and in their leisure times, and they often evoke
angry and competitive behavior from others (Smith &
Anderson, 1986). Hence, they have greater exposure to
stressors, too.

We saw in Chapter 3 that the response to a
stressor—or strain—includes a physiological compo-
nent called reactivity, such as increased blood pressure,
catecholamine, or cortisol levels compared to baseline
levels. Type As often show greater reactivity to stressors
than Type Bs, especially during situations involving com-
petition, debates and arguments, or other stressful social
interactions (Contrada & Krantz, 1988; Glass et al., 1980).

Age and Developmental Differences in
Type A Behavior

Longitudinal studies suggest that adult Type A behavior
may have its roots in the person’s early temperament,
and although behavior patterns often change over time,
many individuals exhibit the same pattern across many
years (Bergman & Magnusson, 1986; Carmelli et al.,
1991; Carmelli, Rosenman, & Chesney, 1987). Still, cross-
sectional studies have found that the Type A behavior
pattern among Americans becomes more prevalent with
age from childhood through middle age or so and then
declines (Amos et al., 1987, Moss et al., 1986). But
some of the decline in prevalence in old age could be
result of Type A individuals dying at earlier ages than
Type Bs.

Heredity also affects the development of Type A
and B behavior. Research with identical (monozygotic)
and fraternal (dizygotic) twins has found a genetic
role in the development of both temperament (Buss
& Plomin, 1975, 1986) and Type A behavior (Carmelli,
Rosenman, & Chesney, 1987, Rebollo & Boomsma,
2006). That is, identical twins are more similar to
each other in temperament and behavior patterns than
are fraternal twins. They are much more similar than
fraternal twins in their reactivity to stressors, too (Ditto,
1993; Turner & Hewitt, 1992). Demographic and genetic
variations in Type A behavior are important because
of the relationships researchers have found between
reactivity and health, such as in the development of heart
disease.
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If you have not read Chapter 2, The Body's Physical
Systems, and your course has you read the modules

from that chapter distributed to later chapters, read
Module 5 (The Cardiovascular System) now.

Type A Behavior and Health

How are people’s health and behavior patterns related?
Researchers have studied this issue in two ways. First,
studies have examined whether Type A individuals are
at greater risk than Type Bs for becoming sick with any
of a variety of illnesses, such as asthma and indigestion,
but the associations appear to be weak and inconsistent
(Orfutt & Lacroix, 1988; Suls & Sanders, 1988).

Second, studies have focused on the Type A
pattern as a risk factor for coronary heart disease
(CHD)—illnesses involving the narrowing of the coronary
arteries, which supply blood to the heart muscle. This
narrowing is called atherosclerosis, and causes several
manifestations of CHD. Angina is chest pain that occurs
when the supply of oxygen carried by blood to the
heart muscle is not sufficient to meet the muscle’s
demand. When the demand exceeds the supply available
through the narrowed coronary arteries and the heart is
not getting enough oxygen, the heart muscle becomes
ischemic. If the blood supply is blocked severely enough
and for a long enough period of time, the ischemic
portion of the heart muscle dies. This is called a myocardial
infarction, or what is commonly called a “heart attack.”
A severely ischemic heart sometimes develops a lethal
disturbance in rhythm, causing it stop pumping blood
through the body. This is the usual cause of sudden
cardiac death, where the victim dies within a few minutes
or hours of first noticing symptoms.

Dozens of studies have been done to assess the
link between Type A behavior and CHD. An example
of research on this link comes from the Western
Collaborative Group Study, a large-scale prospective
study of 3,000 39- to 59-year-old initially healthy men who
were tested for behavior patterns using the Structured
Interview (Rosenman et al., 1976). A follow-up 81/, years
later showed that the Type A individuals were twice as
likely as Type Bs to have developed CHD and to have
died of CHD. Have other studies found similar results?
Yes, but the answer depends on the way Type A behavior
was measured: the link between Type A behavior and
CHD is clearest in studies using the Structured Interview (Miller
etal., 1991).

Type A’s “Deadly Emotion”

Why would the link between Type A behavior and CHD
depend on the way behavior patterns are measured?
It could be that people are not completely honest

and accurate in describing their own behavior on self-
report surveys, whereas observational measures are
less “filtered” in this way. However, it also could be
the content of the measures. We saw earlier that the
Structured Interview assesses all four components of
Type A behavior well. This isn't so for available surveys,
which assess competitive achievement and time urgency
well but measure anger/hostility much less well and do
not measure the vocal style at all. These discrepancies
prompted researchers to examine the role of individual
Type A components, which revealed that anger/hostility
is the main aspect of Type A behavior in the link with
CHD (Everson-Rose & Lewis, 2005; Smith & Gallo, 2001).
Anger/hostility seems to be Type A’'s deadly emotion:
people who are chronically hostile have an increased risk
of developing CHD.

A study that supports this idea examined the records
of 255 physicians who had taken a psychological test
that included a scale for hostility while they were in
medical school 25 years earlier (Barefoot, Dahlstrom, &
Williams, 1983). For the physicians with high scores on
the hostility scale, the rates of both CHD and overall
mortality during the intervening years were several times
higher than for those with low hostility scores. The
researchers measured hostility with a widely used test,
the Cook-Medley Hostility Scale, which has 50 true/false
items, such as “It is safer to trust nobody” and “Some
of my family have habits that bother and annoy me very
much” (Cook & Medley, 1954). This scale measures anger,
as well as cynicism, suspiciousness, and other negative
traits (Friedman, Tucker, & Reise, 1995). In pursuing
anger and hostility as the toxic element within the Type
A pattern, a wide variety of self-report and behavioral
measures of these traits have been used (Smith, 1992). A
meta-analysis of the many studies of the topic found that
anger and hostility are associated with an increased risk
of CHD in initially healthy individuals (Chida & Steptoe,
2009). Further, among people who already have CHD,
anger and hostility are associated with increased risk of
poor medical outcomes, such as additional heart attacks
or death from CHD.

What links anger and hostility to the development of
CHD? Here again, the four stress processes of exposure,
reactivity, recovery, and restoration seem important.
Angry and hostile people experience more conflict
with others at home and work (Smith et al., 2004),
indicating greater stress exposure. The suspicious and
mistrusting style of hostile persons is likely to make them
cold and argumentative during interactions with others,
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sometimes even with friends and family members. The
resulting conflict and reduced social support may, in
turn, contribute to the maintenance or even worsening
of their hostile behavior toward others in a vicious cycle
or self-fulfilling prophecy (Smith et al., 2004). Further, in
difficult interpersonal situations in general, and at work
and with family members in particular, they show greater
physiological reactivity or strain (Brondolo et al., 2009;
Chida & Hamer, 2008; Smith & Gallo, 1999).

Further, unlike non-hostile people, hostile people do
not respond to social support with reduced physiological
reactivity during stressful situations (Holt-Lunstad et
al., 2008; Vella et al., 2008), perhaps because they are
too distrusting or worry that support providers will
evaluate them negatively. After a stressful situation,
hostile people show delayed or incomplete recovery of
their physiological stress responses, perhaps because
they are more likely to brood or ruminate about
upsetting events (Neuman et al., 2004). Also, their
sleep quality is more likely to suffer during stressful
periods (Brissette & Cohen, 2002). Combined, these
stress processes can produce a lot of wear and tear
on the cardiovascular system. As we discuss further in a
later section of this chapter, cardiovascular reactivity and
other physiological stress responses can contribute to
coronary atherosclerosis and the development of other
indications of CHD.

However, these stress processes might not be the
only link between anger/hostility and CHD. Anger and
hostility are related to several unhealthy conditions and
behaviors, such as heavier drinking, obesity, and cigarette
smoking, that put people at risk for CHD (Bunde & Suls,
2006; Nabi et al., 2009; Patterson et al., 2008). Although
anger and hostility generally are associated with CHD
even when these health behaviors and conditions
are taken into account, some evidence suggests that
they are at least part of the link between these
personality traits and health (Boyle et al., 2007; Everson
etal., 1997).

Are There Other Dangerous Aspects of the
Type A Pattern?

Anger might not be the only unhealthy Type A behavior
(Houston et al.,, 1992, 1997). Social dominance—the
tendency or motive to exert power, control, or influence
over other people—is also associated with coronary
atherosclerosis and CHD (Siegman et al., 2000; Smith
et al., 2008). Further, this personality trait is associated
with greater physiological reactivity or strain during
challenging interpersonal tasks and situations, like
arguments or debates, and efforts to influence other
people also evoke larger increases in blood pressure and
stress hormones (Newton, 2009; Smith et al., 2000).

As a summary of the role of psychosocial modifiers
of stress, we have seen that social support, personal
control, various personality strengths, and aspects of
the Type A and B behavior patterns are factors that can
modify the impact of stress on health. High levels of
social support, personal control, and related personality
traits, are generally associated with reduced stress
and resulting illnesses; Type A behavior, especially the
anger/hostility component, is associated with increased
stress and cardiovascular illness. The remainder of this
chapter examines health problems that are affected by
people’s experience of stress. We begin by considering
how stress leads to illness.

HOW STRESS AFFECTS HEALTH

Why does stress lead to illnesses in some individuals,
but not others? One answer: other factors influence
the effects of stress. This idea forms the basis of the
diathesis-stress model, the view that people’s vulnerability
to a physical or psychological disorder depends on the
interplay of their predisposition to the disorder (the
diathesis) and the amount of stress they experience
(Steptoe & Ayers, 2004). The predisposition can result
from organic structure and functioning, often genetically
determined, or from prior environmental conditions,
such as living in a community that promotes tobacco
use. For example, chronically high levels of stress are
especially likely to lead to CHD if the person’s body
produces high levels of cholesterol. Or students are
likely to catch cold around final exams week if their
immune system functioning is impaired. This concept
may explain why not all individuals in the following
experiment caught cold.

Researchers conducted an interesting experiment:
they gave people nasal drops that contained a “common
cold” virus or a placebo solution and then quarantined
them to check for infection and cold symptoms (Cohen,
Tyrrell, & Smith, 1991). Before the nasal drops were
administered, the subjects filled out questionnaires to
assess their recent stress. Of these people, 47% of those
with high stress and 27% of those with low stress
developed colds. Other studies have produced three
related findings. First, people under chronic, severe stress
are more vulnerable to catching cold when exposed to
the virus than people under less stress (Cohen et al.,
1998). Second, people who experience a lot of positive
emotions, such as feeling energetic or happy, are less likely
to catch a cold or the flu when exposed to the viruses
than people who have less of these emotions (Cohen et
al., 2006). Third, people who have sleep problems prior
to their exposure to the virus are more likely to develop
colds (Cohen et al., 2009).
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Figure 4-4 Summary of behavioral and phys-
iological avenues by which stress leads to ill-
ness. See text for additional information about
these avenues.

Stress
\
Behavior Physiology

Increase Increase

Dietary fat Blood pressure

Tobacco use Unfavorable lipids in blood

AICC_>h0| use Activated platelets in blood

Accidents Clotting factors in blood

Stress hormones (catecholamines,

Decrease corticosteroids)

Dietary fruits and vegetables

Exercise Decrease

Sleep Immune function

What is it about stress that leads to illness? The
causal sequence can involve two routes: (1) a direct
route, resulting from changes stress produces in the
body’s phaysiology, or (2) an indirect route, affecting health
through the person’s behavior. Figure 4-4 gives a summary
of these routes. Let’s look first at the behavioral route.

STRESS, BEHAVIOR, AND ILLNESS

Stress can affect behavior, which, in turn, can lead to
illness or worsen an existing condition. We can see
the behavioral links between stress and illness in many
stressful situations, such as when a family undergoes a
divorce. In many cases during the first year following the
separation, the parent who has the children is less avail-
able and responsive to them than she or he was before,
resulting in haphazard meals, less regular bedtimes, and
delays in getting medical attention, for instance.

People who experience high levels of stress tend to
behave in ways that increase their chances of becoming
ill or injured (Weidner et al., 1996; Wiebe & McCallum,
1986). For instance, compared with people with low
stress, those with high stress are more likely to eat
higher fat diets with less fruit and vegetables, engage
in less exercise, smoke cigarettes, and consume more
alcohol (Baer et al., 1987; Cartwright et al., 2003; Ng &
Jeffery, 2003). These behaviors are associated with the
development of various illnesses. In addition, stress
impairs sleep (Hall et al., 2004). And the resulting
inattention and carelessness probably play a role in
the relatively high accident rates of people under
stress. Studies have found that children and adults
who experience high levels of stress are more likely
to suffer accidental injuries at home, in sports activities,
on the job, and while driving a car than individuals under
less stress (Johnson, 1986; Quick et al., 1997). Further,

disrupted sleep can itself be stressful, and as described
previously poor sleep interferes with a key way that the
body is restored physiologically.

STRESS, PHYSIOLOGY, AND ILLNESS

Stress produces many physiological changes in the body
that can affect health, especially when stress is chronic
and severe. In Chapter 3, we discussed the concept
of allostatic load in which the strain involved in reacting
repeatedly to intense stressors produces wear and tear
on body systems that accumulate over time and lead
to illness (McEwen & Stellar, 1993). A study found that
for elderly individuals whose allostatic load increased or
decreased across a 3-year period, those with increased
loads had higher mortality rates during the next 4 years
(Karlamangla, Singer, & Seeman, 2006). Connections
have been found between illness and the degree of
reactivity people show in their cardiovascular, endocrine,
and immune systems when stressed.

Cardiovascular System Reactivity and Illness

Cardiovascular reactivity refers to physiological changes
that occur in the heart, blood vessels, and blood in
response to stressors. Before middle age, people’s degree
of cardiovascular reactivity is generally stable, showing
little change when retested with the same stressors years
later (Sherwood et al., 1997; Veit, Brody, & Rau, 1997). In
later years, cardiovascular reactivity increases with age,
which corresponds to increases in risk of cardiovascular
illness (Uchino et al., 2005, 2006).

Research has discovered links between high cardio-
vascular reactivity and the development of CHD, hyper-
tension, and stroke (Everson et al., 2001; Henderson &
Baum, 2004; Manuck, 1994). For example, high levels of
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job stress are associated with high blood pressure and
abnormally enlarged hearts (Schnall et al., 1990), and
people’s laboratory reactivity to stress in early adult-
hood is associated with their later development of high
blood pressure (Menkes et al., 1989) and atherosclerosis
(Matthews et al., 2006). The blood pressure reactivity
that people display in laboratory tests appears to reflect
their reactivity in daily life (Turner et al., 1994). A meta-
analysis found that greater cardiovascular reactivity and
poor cardiovascular recovery after stressors were associ-
ated with greater risk of cardiovascular disease, including
higher blood pressure, diagnosed hypertension, and
atherosclerosis (Chida & Steptoe, 2010).

Stress produces several cardiovascular changes that
relate to the development of CHD. For instance, the
blood of people who are under stress contains high
concentrations of activated platelets (Everson-Rose
& Lewis, 2005; Patterson et al., 1994) and clotting
factors that thicken the blood, which can contribute
to a heart attack (Wirtz et al., 2006). Stress also
produces unfavorable levels of cholesterol (Patterson
et al., 1995; Steptoe & Brydon, 2005) and inflammatory
substances circulating in the blood (Steptoe et al.,
2007). These changes in blood composition promote
atherosclerosis—the growth of plaques (inflamed, fatty
patches) within artery walls. These changes narrow and
stiffen the arteries, thereby increasing blood pressure
and the risk of a heart attack or stroke.

Stephen Manuck and his colleagues (1995) have
demonstrated this link between stress and atherosclero-
sis in research with monkeys. In one study, over many
months some of the subjects were relocated periodi-
cally to different living groups. This required stressful
adjustments among the animals as they sought to re-
establish the social hierarchies these animals naturally
form, especially for higher-ranking or dominant animals
to retain their status. The remaining subjects stayed in
stable living groups. The stressed monkeys who tended
to hold dominant status in their living groups devel-
oped greater atherosclerosis than the dominant animals
in the low stress condition, and greater than the lower
ranking or subordinate monkeys in either living condi-
tion. These effects were prevented when the animals
were given a drug that blocked sympathetic nervous
system excitation of the heart muscle, strongly impli-
cating the role of chronic or recurring activation of the
“fight or flight” response in development of atheroscle-
rosis. Similar effects of experimentally manipulated
stressful living conditions on atherosclerosis have been
demonstrated in rabbits (McCabe et al., 2002). Although
human stress and cardiovascular disease probably dif-
fers somewhat from what occurs in these animals, the
ability to perform true experiments in which chronic

stress is manipulated over long periods of time pro-
vides important converging evidence to the findings of
observational studies of human stress and cardiovascular
disease.

Recent research suggests that it is not just the exci-
tatory effects of the sympathetic nervous system on the
cardiovascular system that contribute to cardiovascular
disease. If this activating system functions like the “gas
pedal” in activating stress responses, the parasympa-
thetic nervous system “brake” on such reactivity is also
important. The functioning of this stress-dampening sys-
tem can be measured though increases and decreases
in heart rate that are due to respiration; changes in the
activity of the parasympathetic nervous system cause
heart rate to slow down when we breathe out and sped
up when we breathe in. The magnitude of this change
in heart rate—sometimes called “vagal tone” because it
is caused by activity of the vagus nerve—is a good indi-
cator of the strength of an individual’s parasympathetic
stress dampening system. Importantly, higher vagal tone
is associated with lower risk of cardiovascular disease
(Thayer & Lane, 2007). That is, good parasympathetic
“brakes” on stress are protective.

Endocrine System Reactivity and lliness

Part of reactivity involves activation of the adrenal glands,
both directly by sympathetic nervous system stimulation
of these glands and by the hypothalamus-pituitary-adrenal
axis as described previously. In this process, the adrenal
glands release hormones—particularly catecholamines
and corticosteroids—during stress (Henderson &
Baum, 2004; Lundberg, 1999). The increased endocrine
reactivity that people display in these tests appears to
reflect their reactivity in daily life (Williams et al., 1991).
One way in which high levels of these hormones can lead
to illness involves their effects on the cardiovascular
system. For example, an intense episode of stress
with high levels of these hormones can cause the
heart to beat erratically and may even lead to sudden
cardiac death (Williams, 2008). In addition, chronically
high levels of catecholamines and corticosteroids,
such as cortisol, can contribute the development
and progression of atherosclerosis (Lundberg, 1999;
Matthews et al., 2006). But social support may help:
people with high levels of social support tend to exhibit
lower endocrine reactivity than with those with lower
levels (Seeman & McEwen, 1996).

Stress also seems to contribute to health
through endocrine system pathways that involve fat
stored in the abdominal cavity. The metabolic syndrome
(Kyrou & Tsigos, 2009) is a set of risk factors including
high levels of cholesterol and other blood fats; elevated
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blood pressure; high levels of insulin in the blood or
impairments in the ability of insulin to facilitate trans-
portation of glucose out of the blood stream; and larger
fat deposits in the abdomen. The metabolic syndrome
seems to be made worse by exposure to stressors and
the related physiological stress responses, especially

heightened neuroendocrine activity. The metabolic syn-
drome also promotes chronic inflammation in the
blood stream and elsewhere, increasing the risk of
cardiovascular disease and other serious conditions,
such as diabetes (Goldbacher & Matthews, 2007; Rizvi,
2009).

If you have not read Chapter 2, The Body's Physical
Systems, and your course has you read the modules

from that chapter distributed to later chapters, read
Module 6 (The Immune System) now.

Immune System Reactivity and lllness

The release of catecholamines and corticosteroids dur-
ing arousal affects health in another way: these stress
responses alter the functioning of the immune sys-
tem (Kemeny, 2007; Segerstrom & Miller, 2004). Brief
stressors typically activate some components of the
immune system, especially non-specific immunity, while
suppressing specific immunity. Chronic stressors, in
contrast, more generally suppress both non-specific
and specific immune functions. Chronic stressors also
increase inflammation, an important process that disrupts
immune function when it occurs on a long-term basis
(Kemeny, 2007; Segerstrom & Miller, 2004). So, rather
than a simple “up or down” effect of stress on this vital
system, stress dysregulates or disrupts it.

The effects of acute and chronic stress on the
immune system can be measured in many ways, such as
the extent to which immune system cells multiply or pro-
liferate in response to antigens, or the ability of such cells
to destroy foreign microorganisms or viruses. Immune
system functioning can also be measured in others ways,
such as whether or not an individual has a successful
immune response to a flu vaccination. For example,
increases in cortisol and epinephrine are associated
with decreased activity of T cells and B cells against
antigens. This decrease in lymphocyte activity appears
to be important in the development and progression of a
variety of infectious diseases and cancer (Kiecolt-Glaser
& Glaser, 1995; Vedhara et al., 1999). Among people
with cancer, those with high levels of killer-T-cell activity
have a better prognosis than those with low levels of
activity (Kemeny, 2007; Uchino et al., 2007).

Immune processes also protect the body against
cancers that result from excessive exposure to harmful
chemical or physical agents called carcinogens, which
include radiation (nuclear, X-ray, and ultraviolet types),
tobacco smoke, and asbestos (AMA, 2003). Carcinogens
can damage the DNA in body cells, which may then
develop into mutant cells and spread. Fortunately,

people’s exposure to carcinogens is generally at low
levels and for short periods of time, and most DNA
changes probably do not lead to cancer (Glaser et al.,
1985). When mutant cells develop, the immune system
attacks them with killer T cells. Actually, the body begins
to defend itself against cancer even before a cell mutates
by using enzymes to destroy chemical carcinogens or to
repair damaged DNA.

But research has shown that high levels of stress
reduce the production of these enzymes and the repair
of damaged DNA (Glaser et al., 1985; Kiecolt-Glaser &
Glaser, 1986). Given that the immune system has far-
reaching protective effects, if stress disrupts the immune
system it can affect a great variety of health conditions
from the common cold to herpes virus infections (Chida
& Mao, 2009) to cancer.

PSYCHONEUROIMMUNOLOGY

We have seen in this and earlier chapters that psycho-
logical and biological systems are interrelated—as one
system changes, the others are often affected. The recog-
nition of this interdependence and its connection to
health and illness led researchers to form a new field of
study called psychoneuroimmunology. This field focuses
ontherelationships between psychosocial processes and
the activities of the nervous, endocrine, and immune sys-
tems (Ader & Cohen, 1985; Byrne-Davis & Vedhara, 2004;
Kemeny, 2007; Marsland et al., 2001). These systems form
a feedback loop: the nervous and endocrine systems send
chemical messages in the form of neurotransmitters and
hormones that increase or decrease immune function,
and cells of the immune system produce chemicals, such
as cytokines and ACTH, that feed information back to
the brain. The brain appears to serve as a control center
to maintain a balance in immune function, since too
little immune activity leaves the individual open to infec-
tion and too much activity may produce autoimmune
diseases.
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Emotions and Immune Function

People’s emotions—both positive and negative—play a
critical role in the balance of immune functions. Research
has shown that pessimism, depression, and stress from
major and minor events are related to impaired immune
function (Byrne-Davis & Vedhara, 2004; Leonard, 1995;
Marsland et al., 2001). For example, research compared
immune variables of caregiver spouses of Alzheimer's
disease patients with matched control subjects and
found that the caregivers had lower immune function
and reported more days of illness over the course of
about a year (Kiecolt-Glaser et al., 1991). Another study
compared individuals who received a flu vaccination and
found that those who developed and maintained a high
level of flu antibodies over 5 months had experienced
less stress in the interim than those with fewer antibodies
(Burns, Carroll, et al., 2003).

Positive emotions can also affect immune function,
giving it a boost (Futterman et al., 1994; Stone et al,,
1994). In the study by Arthur Stone and his coworkers,
adult men kept daily logs of positive and negative events
and gave saliva samples for analyses of antibody content.
Negative events were associated with reduced antibodies
only for the day the events occurred, but positive events
enhanced antibody content for the day of occurrence and
the next two.

Some stressful situations start with a crisis, and the
ensuing emotional states tend to continue and suppress
immune processes over an extended period of time.
This was demonstrated with healthy elderly individuals
who were taking part in a longitudinal study of the aging
process (Willis et al., 1987). These people were asked
to contact the researchers as soon as they were able if
they experienced any major crisis, such as the diagnosis
of a serious illness in or the death of a spouse or child;
15 of them did so. A month after the crisis, and again
months later, the researchers assessed the people’s
cortisol and lymphocyte blood concentrations, recent
diets, weights, and psychological distress. Because the
subjects were already participating in the longitudinal
study, comparable data were available from a time prior
to the crisis. Analysis of these data revealed that lym-
phocyte concentrations, caloric intake, and body weight
decreased, and cortisol concentrations and psycholog-
ical distress increased, soon after the crisis. By the time
of the last assessment several months later, however, all
of these measures had returned almost to the precrisis
levels. Similarly, a study found that people who become
unemployed show impaired immune function that
recovers after they get a new job (Cohen et al., 2007).

When people react to short-term, minor events, such
as doing difficult math problems under time pressure,

changes in the number and activity of immune cells
occur for fairly short periods of time—minutes or hours
(Delahanty et al., 1996). The degree of change depends
on which immune system component is measured and
the event’s characteristics—long-lasting and intense
interpersonal events seem to produce especially large
immune reductions (Herbert & Cohen, 1993). Of course,
immune system reactivity varies from one person to the
next, but a person’s degree of response to a type of event
seems to be much the same when tested weeks apart
(Marsland et al., 1995). This suggests that an individual’s
reaction to specific stressors is fairly stable over time.

One key process of the immune system—
inflammation—is receiving increased attention because
it is implicated in a wide variety of serious medical
conditions (Gouin et al., 2008; Libby et al., 2009; Steptoe
et al., 2007). Stress can evoke increases in inflammatory
substances in the blood, as can chronic levels of
negative affect (Howren et al., 2009; Steptoe et al., 2007).
Inflammation, in turn, can contribute to atherosclerosis,
rheumatoid arthritis and other chronic conditions, and
seems to generally accelerate age-related diseases. One
puzzling question in this area is the fact that one stress
response, the release of cortisol, generally decreases
inflammation. But emerging perspectives suggest that
under conditions of chronic stress the immune system
becomes less sensitive to the normal anti-inflammatory
effects of cortisol, so that inflammatory responses
remain activated and can eventually damage health
(Segerstrom & Miller, 2004).

Psychosocial Modifiers of Immune
System Reactivity

As we've seen, psychosocial factors in people’s lives may
modify the stress they experience. Such factors seem to
affect immune system responses, too. For instance, social
support affects the immune function of people under
long-term, intense stress. People who have strong social
support have stronger immune systems and smaller
immune impairments in response to stress than others
with less support (Kennedy, Kiecolt-Glaser, & Glaser,
1990; Levy et al., 1990).

A related psychosocial modifier is disclosure—
describing one’s feelings about stressful events. An
experiment with college students examined the effect
of expressing such feelings on blood levels of antibodies
against the Epstein-Barr virus, a widespread virus that
causes mononucleosis in many of those who are infected
(Esterling et al., 1994). The students were randomly
assigned to three conditions that met in three weekly
20-minute sessions when they either described verbally
or in writing a highly stressful event they had experienced
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or wrote about a trivial (non-stress-related) topic, such
as the contents of their bedrooms. The students in
each condition had the same level of immune control
against the virus before the study. But blood samples
taken a week after the last session revealed that immune
control improved substantially in the verbal condition,
moderately in the written condition, and declined slightly
in the control (trivial topic) condition, as Figure 4-5
depicts. Other research has found that describing feelings
about stressful events is more effective in enhancing
immune function in cynically hostile people than in
nonhostile individuals (Christensen et al., 1996).

The influence of optimism on immune function
appears to depend on whether the stress is short-term or
chronic (Segerstrom, 2005). Optimism is often associated
with better immune functioning, but sometimes worse,
perhaps because optimists persist in physiologically tax-
ing efforts to influence or control stressful circumstances.

30—
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15—

0 ||

Verbal

Percentage change in immune control

Written Control

Figure 4-5 Percent change in immune control against the
Epstein-Barr virus, as reflected in blood concentrations of
specific antibodies, for subjects having sessions for verbal
expression of stress feelings, written expression of stress
feelings, or a control condition. (Based on data from Esterling
et al., 1994, Figure 3.)

Optimism has also been associated with lower levels of
inflammation (Roy et al., 2010). (Go to ¥.)

Lifestyles and Immune Function

Do people’s lifestyles affect the functioning of their
immune systems? Some evidence suggests that they
do. People with generally healthful lifestyles—including
exercising, getting enough sleep, eating balanced meals,
and not smoking—show stronger immune functioning
than those with less healthful lifestyles (Kusaka, Kondou,
& Morimoto, 1992). Other studies have found that
sleeping poorly can impair immune function the next
day (Irwin et al., 1994), and people who smoke are
more susceptible than those who don’t to catching colds
(Cohen et al., 1993).

Conditioning Immune Function

Research on psychoneuroimmunology with animals has
revealed that the influence of psychological processes
on immune function is not limited to the effects of
stress. The impact may be far more broad and pervasive.
Robert Ader and Nicholas Cohen (1975, 1985) have shown
that immune suppression can be conditioned. In their original
research, they were actually studying how animals learn
to dislike certain tastes. The procedure used a single
conditioning trial: the subjects (rats) received saccharin-
flavored water to drink (which they seemed to like) and
then got an injection of a drug that induces nausea.
To see whether the rats’ subsequent dislike of the taste
depended on its strength, some subjects received more
saccharin flavoring than others in this conditioning trial.
Over the next several weeks, the drug was not used,
but the animals continued to receive saccharin- flavored
water. During this time, the researchers noticed a curious
thing: a number of rats had fallen ill and died—and these
animals tended to be the ones that had consumed the
greatest amount of saccharin in the conditioning trial.
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HIGHLIGHT
Stress and Wound Healing

We usually think of the central task of
the immune systems as the detection and destruction
of foreign invaders or antigens and the destruction of
abnormal cells. But an equally important function of
the immune system is wound healing. Whether wounds
result from accidental injuries or are intentional as
in surgery, the immune system plays the key role in
repairing the injured tissue, as well as keeping the site
from becoming infected. If stress can impair the immune
system, can it also interfere with wound healing? A
study by Janice Kiecolt-Glaser and her colleagues (2005)
suggests it can. Married couples came to the hospital on
two occasions. Both times, small blisters were created on
participants’ arm with a precise suction device. During
one of the hospital admissions the couples engaged
in a supportive marital interaction task, and during the
other they discussed a marital disagreement or conflict.

Blister healing was measured over about two weeks after
both admissions to the hospital. The blister wounds
healed more slowly after marital conflicts than after
more supportive marital interactions, and they healed
more slowly for couples whose interactions included
high level of hostile behavior toward each other. In other
studies, tape is applied to the skin and then stripped off,
creating an abrasion. A variety of stressors, including
examinations and stressful interviews, and negative
affect appear to delay healing of these experimental
wounds (Bosch et al., 2007; Robles, 2007). Interventions
that reduce stress, such as exercise or written disclosure
about past traumas, can facilitate wound healing after
such procedures (Emery et al., 2005; Weinman et al.,
2008). These results may have important implications for
patients undergoing surgery.

How did these deaths relate to immune suppres-
sion? Since the nausea-inducing drug used in the condi-
tioning trial was also known to suppress immune function
temporarily, Ader and Cohen hypothesized that the con-
tinued intake of saccharin water served as a conditioned
stimulus, suppressing the ability of the rats to fight
infection. Subsequent experiments by these researchers
and others confirmed this hypothesis and demonstrated
that conditioning can raise or lower immune function and
can influence both antibody-mediated and cell-mediated
immune processes (Kusnecov, 2001). Similar condition-
ing effects have been demonstrated in humans, such
as cancer patients who receive medications that impair
immune function.

PSYCHOPHYSIOLOGICAL DISORDERS

The word psychosomatic has a long history, and was
coined to refer to symptoms or illnesses that are
caused or aggravated by psychological factors, mainly
emotional stress (Sarafino, 2004b). Although many
professionals and the general public still use this term,
the concept has undergone some changes and now
has a new name: psychophysiological disorders, which
refers to physical symptoms or illnesses that result
from the interplay of psychosocial and physiological
processes. This definition clearly uses a biopsychosocial
perspective. We will discuss several illnesses traditionally

classified as psychosomatic. Some of these illnesses will
be examined in greater detail in later chapters.

DIGESTIVE SYSTEM DISEASES

Several psychophysiological disorders can afflict the
digestive system. Ulcers and inflammatory bowel
disease are two illnesses that involve wounds in
the digestive tract that may cause pain and bleeding
(AMA, 2003). Ulcers are found in the stomach and the
duodenum, or upper section of the small intestine.
Inflammatory bowel disease, which includes ulcerative
colitis and Crohn disease, can occur in the colon (large
intestine) and the small intestine. Another illness,
irritable bowel syndrome, produces abdominal pain,
diarrhea, and constipation (AMA, 2003). Although these
diseases afflict mainly adults, similar symptoms occur in
childhood (Blanchard et al., 2008).

Most ulcers are produced by a combination of gastric
juices eroding the lining of the stomach and duodenum
that has been weakened by bacterial infection (AMA,
2003). But stress plays a role, too (Levenstein, 2002).
In a classic study, a patient (called Tom) agreed to
cooperate in a lengthy and detailed examination of
gastric function (Wolf & Wolff, 1947). Tom was unique
in that many years earlier, at the age of 9, he had had
a stomach operation that left an opening to the outside
of the body. This opening, which provided the only way
he could feed himself, was literally a window through
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which the inside of his stomach could be observed.
When Tom was subjected to stressful situations, his
stomach-acid production greatly increased. When he
was under emotional tension for several weeks, there
was a pronounced reddening of the stomach lining.
Another study reported similar effects with a 15-month-
old girl who had a temporary stomach opening. Her
highest levels of acid secretion occurred when she was
angry (Engel, Reichsman, & Segal, 1956). The physical
causes of inflammatory bowel disease and irritable bowel
syndrome are not well known (AMA, 2003). Stress is
related to flare-ups of these illnesses, but its specific
role is currently unclear (Blanchard, 2008; Kiank et al.,
2010).

ASTHMA

Asthma is a respiratory disorder in which inflammation,
spasms, and mucous obstruct the bronchial tubes and
lead to difficulty in breathing, with wheezing or coughing.
This ailment is prevalent around the world—in the United
States it afflicts about 6% of the population and is
more common in children than in adults (AAFA, 2010).
Asthma attacks appear to result from some combination
of three factors: allergies, respiratory infections, and
biopsychosocial arousal, such as from stress or exercise
(AAFA, 2010; Lehrer et al., 2002). In most cases, the cause
of an attack is largely physical, but sometimes it may be
largely psychosocial.

Professionals working with hospitalized children
have noticed that the asthma symptoms of many children
decrease shortly after admission to the hospital, but
reappear when they return home (Purcell, Weiss, & Hahn,
1972). Are these children allergic to something in their
own houses, such as dust, that isn’'t in the hospital?
This question was tested with asthmatic children who
were allergic to house dust (Long et al., 1958). Without
the children knowing, the researchers vacuumed the
children’s homes and then sprayed the collected dust
from each house into their individual hospital rooms.
The result: none of the children had respiratory difficulty
when exposed to their home dust, which suggests
that psychosocial factors may be involved. Findings of
other research indicate that stress can trigger asthma
attacks (Lehrer et al., 2002; Miller & Wood, 1994;
Sarafino, 1997). Several psychosocial factors have been
implicated in the development of asthma, the occurrence
of asthma attacks, and the inflammatory processes that
worsen asthma, including adversity during childhood
and family patterns that involve stress or low social
support (Chen et al., 2010; Marin et al., 2009; Miller
et al., 2009; Scott et al., 2008). A meta-analysis of
this research indicated that the association between
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stress-related psychosocial factors and asthma is bi-
directional; stress and negative emotions can contribute
to the development and worsening of asthma, and having
asthma can contribute to future stress and negative
emotion (Chida, Hamer, & Steptoe, 2008).

RECURRENT HEADACHE

Many people suffer chronically from intense headaches.
Although there are many types of recurrent headache,
two of the most common are called tension-type and
migraine headache. Tension-type (or muscle contraction)
headache seems to be caused by a combination of
a central nervous system dysfunction and persistent
contraction of the head and neck muscles (AMA, 2003;
Holroyd, 2002). The pain it produces is a dull and steady
ache that often feels like a tight band of pressure around
the head. Recurrent tension-type headaches occur twice
a week or more, and may last for hours, days, or weeks
(Dalessio, 1994).

Migraine headache seems to result from dilation
of blood vessels surrounding the brain and a dysfunction
in the brainstem and trigeminal nerve that extends
throughout the front half of the head (AMA, 2003;
Goadsby, 2005; Holroyd, 2002). The pain often begins
on one side of the head near the temple, is sharp
and throbbing, and lasts for hours or, sometimes,
days (Dalessio, 1994). Sometimes migraines begin with
or follow an aura, a set of symptoms that signal an
impending headache episode. These symptoms usually
include sensory phenomena, such as seeing lines or
shimmering in the visual field. This may be accompanied
by dizziness, nausea, and vomiting. Recurrent migraine is
marked by periodic debilitating symptoms, which occur
about once a month, with headache-free periods in
between (Dalessio, 1994).

Most adults and children have headaches at least
occasionally, and tension-type headaches are common
(AMA, 2003). The prevalence of migraine varies widely
across cultures, but is about 10% overall, is far greater
in females than males, and increases with age from
childhood to middle age, and then declines (Stewart,
Shechter, & Rasmussen, 1994). Many children experience
their first headaches in the preschool years, and chronic
headaches have been reported in boys and girls as young
as 6 years of age (Andrasik, Blake, & McCarran, 1986).
Figure 4-6 presents a drawing by an 1l-year-old girl
named Meghan to describe her experience of migraine
headache pain.

What triggers headaches? They often are brought
on by hormonal changes, missing a meal, sunlight,
sleeping poorly, and consuming certain substances,
such as alcohol or chocolate. Research has also shown
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that stressors—particularly the hassles of everyday
living—are common triggers of migraine and tension-
type headaches (Kohler & Haimerl, 1990; Nash &
Thebarge, 2006; Robbins, 1994). Yet some patients with
chronic headache have attacks when they are not under
great stress, and others fail to have headaches when
they are under stress. Stress appears to be one of many
factors that produce headaches, but the full nature of
these causes is not yet known.

OTHER DISORDERS

There are several other psychophysiological disorders
for which stress appears to be involved in triggering
or aggravating episodes. One of these illnesses is
rheumatoid arthritis—a chronic and very painful disease
that produces inflammation and stiffness of the small
joints, such as in the hands. It afflicts about 1% of
the American population, and its victims are primarily
women (AF, 2006), and stress seems to play a role in
arthritis inflammation, pain, and limitations in physical
activity (Parrish et al., 2008). Another disorder, called
dysmenorrhea, affects millions of women. It is characterized
by painful menstruation, which may be accompanied by
nausea, headache, and dizziness (AMA, 2003; Calhoun &
Burnette, 1983). A third stress-related problem involves
skin disorders, such as hives, eczema, and psoriasis, in which
the skin develops rashes or becomes dry and flakes or
cracks (AMA, 2003). In many cases, specific allergies

Figure 4-6 Drawing by 11-year-old Meghan of her
experience of migraine headache pain. The lower
left-hand corner has a self-portrait with a dramatic
facial expression. When a headache begins, Meghan
typically retreats to her bedroom “to ride out the
storm,” lying down in a darkened room. (From
Andrasik, Blake, & McCarran, 1986, Figure 18.1.)

are identified as contributing to episodes of these skin
problems.

Although current evidence implicates both biologi-
cal and psychosocial causes for each of the psychophys-
iological disorders we have considered, the evidence is
sketchy and the nature of the interplay of these factors is
unclear. The remainder of this chapter focuses on the role
of stress in the development of cardiovascular disorders
and cancer.

STRESS AND CARDIOVASCULAR
DISORDERS

Earlier in this chapter, we saw that psychosocial
modifiers of stress can affect health—for instance, the
risk of developing CHD is greater for chronically angry
and hostile people. Such findings suggest that stress
may be a factor in the development of cardiovascular
disorders, the number-one cause of death in the United
States and many other countries. We'll look more closely
at the role of stress in hypertension and CHD.

HYPERTENSION

Hypertension—the condition of having high blood
pressure consistently over several weeks or more—is
a major risk factor for CHD, stroke, and kidney disease
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(AHA, 2010; NKF, 2006). In the United States, nearly 30%
of adults are classified as hypertensive, having blood
pressures at or above 140 (systolic) over 90 (diastolic).
By comparison, the hypertension rates elsewhere are
(Hajjar, Kotchen, & Kotchen, 2006):

e Australia, 21%-32%

e Canada, 20%

* Europe, 44% (across several nations)
*  Worldwide, 26%.

Because lesser elevations in blood pressure are now
known to increase risk substantially, current guidelines
designate less than 120/80 as “normal,” or conveying
little risk, as shown in Table 4.2. Prevalence rates for
hypertension increase in adulthood, particularly after
about 40 years of age (NCHS, 2009a). Some cases
of hypertension are caused by, or are secondary to,
disorders of other body systems or organs, such as the
kidneys or endocrine system. Secondary hypertension
can usually be cured by medical procedures. But the vast
majority—over 90%—of hypertensive cases are classified
as primary or essential hypertension, in which the causes of
the high blood pressure are unknown.

To say that the causes for essential hypertension are
unknown is somewhat misleading. In cases of essential
hypertension, physicians are unable to identify any
biomedical causes, such as infectious agents or organ
damage. But many risk factors are associated with the
development of hypertension—and there is evidence
implicating the following as some of the risk factors for
hypertension (AHA, 2010; Hajjar, Kotchen, & Kotchen,
2006):

e Obesity

» Dietary elements, such as high salt, fats, and cholesterol
* Excessive alcohol use

e Physical inactivity

e Family history of hypertension

e Psychosocial factors, such as chronic stress, anger, and
anxiety

Table 4.2  Blood Pressure Categories
(values in mm Hg units)

Category Systolic Diastolic
Normal (recommended) Lessthan 120  and  Less than 80
Prehypertension 120-139 or 80-89
Hypertension: Stage 1 140-159 or 90-99
Hypertension: Stage 2 160 or higher or 100 or higher

Source: AHA, 2010.
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Stress, Emotions, and Hypertension

People’s occupations provide sources of stress that can
have an impact on their blood pressure. Traffic controllers
at airports provide an example. Sidney Cobb and Robert
Rose (1973) compared the medical records of thousands
of men employed as air traffic controllers or as second-
class airmen, separating the data for different age groups,
since blood pressure increases with age. Comparisons for
each age group revealed prevalence rates of hypertension
among traffic controllers that were several times higher
than for airmen. The researchers also compared the
records of traffic controllers who experienced high and
low levels of stress, as measured by the traffic density at
the air stations where they worked. Figure 4-7 depicts
the results: for each age group, prevalence rates of
hypertension were higher for traffic controllers working
at high-stress locations than for those at low-stress sites.

Aspects of social environments, such as crowding
and aggression, are also linked to stress and hyperten-
sion. Experiments with animals have shown that living in
crowded, aggressive conditions induces chronic hyper-
tension (Henry et al., 1993). Research with humans
compared people living in crowded and uncrowded
neighborhoods to see if these living conditions influ-
ence blood pressure (Fleming et al., 1987). The people
from the two types of neighborhoods were similar in
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Figure 4-7 Prevalence of hypertension per 1,000 air traffic
controllers as a function of stress and age. Hypertension
rates increase with age and stress. (Data from Cobb & Rose,
1973, Table 3.)
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important characteristics, such as age, gender, and fam-
ily income. While working on a stressful cognitive task,
the subjects showed greater increases in heart rate and
systolic and diastolic pressure if they lived in crowded
neighborhoods. Other research has found that psycho-
logical stress and high cardiovascular reactivity to stress
may be a risk factor for, or even a cause of, hyperten-
sion (Chida & Steptoe, 2010; Sparrenberger et al., 2009;
Tuomisto et al., 2005). Taken together, the evidence sug-
gests that chronic stress plays a role in the development
of hypertension.

Studies on pessimism, anger, and hostility have
revealed important links to the development of hyperten-
sion; we'll consider three. First, blood pressure is higher
in pessimistic than optimistic individuals (Raikkonen et
al., 1999). Second, people who are hypertensive are more
likely to be chronically hostile and resentful than are
normotensive people, those with normal blood pressure
(Diamond, 1982). Anger is also associated with higher
nighttime blood pressure (Beatty & Matthews, 2009).
Third, resting blood pressure is higher among individuals
who ruminate or dwell on events that provoke anger than
among people who don't ruminate (Hogan & Linden,
2004).

Interestingly, the effects of stress on blood pressure
can complicate the medical diagnosis of hypertension.
Some people become anxious when medical profession-
als measure their blood pressure, producing an elevated
reading that actually is not representative of their usual
blood pressure levels, leading to a false diagnosis of
hypertension. If undetected, this “white coat hyper-
tension” can lead to unnecessary medical treatment
(McGrady & Higgins, 1990; Ogedegbe et al., 2008).

HIGHLIGHT

Does adapting to living in a new West-
ern culture put people at risk for hypertension? To answer
this question, Patrick Steffen and his colleagues (2006)
performed a meta-analysis on blood pressure data from
125 studies that had compared people who were or
were not living in a new Western culture. This analysis
revealed several interesting findings. First, blood pres-
sure was substantially higher among people adapting to
a new culture. Second, the higher blood pressures were
not the result of differences in body weight or cholesterol
levels. Third, the impact of acculturation on blood pres-
sure was greater for men than for women and greater for
people who relocated from rural to urban areas than from

Does Acculturation Increase Blood Pressure?

Stress and Sociocultural Differences in
Hypertension

The impact of stress on hypertension may be particularly
relevant for Black people in the United States, who have
a much higher prevalence rate of high blood pressure
than Whites do (NCHS, 2009a). In a study of Black and
White people in Detroit, the highest blood pressure
readings found were those of Blacks living in high-stress
areas of the city—neighborhoods that were crowded and
had high crime rates and low incomes (Harburg et al.,
1973). But Blacks and Whites who lived in low-stress
areas had similar blood pressures. Two other findings
suggest that perceived racism is a stressor that plays
a maijor role in the high rates of hypertension among
African Americans. First, Black women'’s blood pressure
reactivity to stressors is higher among those who feel that
racial discrimination underlies the mistreatment they've
experienced than those who do not (Guyll, Matthews,
& Bromberger, 2001). Second, blood pressure in waking
daily life is higher among Black men and women who
perceive frequent racism in their lives than those who do
not (Steffen et al., 2003).

Few cases of essential hypertension are likely to
be caused by emotional factors alone (Schneiderman
& Hammer, 1985). Most cases of high blood pressure
probably involve several of the determinants listed earlier
in this section. (Go to ').)

CORONARY HEART DISEASE

Epidemiologists have studied the distribution and
frequency of CHD over many decades in many different
cultures. The data they have collected suggest that

urban to rural. Fourth, the impact of adapting to a new
culture decreased with time: the effect of acculturation
on blood pressure was far greater in the first months
after relocating than after several years. Acculturation is
stressful, but people adapt in time. The stress of accul-
turation has also been linked to risk for developing the
metabolic syndrome (Peek et al., 2009), which combines
high blood pressure with high cholesterol, abdomi-
nal fat, and impaired glucose metabolism. Hence, the
health risks of acculturation may extend beyond hyper-
tension to include other cardiovascular diseases and
diabetes.
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CHD is, to some extent, a disease of modernized
societies—that is, the incidence rate of heart disease
is higher in technologically advanced countries than in
other nations (Susser, Hopper, & Richman, 1983). In
advanced societies, people live long enough to become
victims of CHD, which afflicts mainly older individuals,
and are more likely than those in less developed
countries to have certain risk factors for CHD, such
as obesity and low levels of physical activity. Last, the
psychosocial stressors of advanced societies are different
from those in other societies and may be more conducive
to the development of heart disease. For instance, people
in less advanced societies may have more social support
to protect them from the effects of stress and perceive
less reason for anger and hostility, which we've already
seen can increase the risk of CHD.

The link between stress and CHD has considerable
support (Williams, 2008). For example, job stress, conflict
in close relationships, post-traumatic stress disorder,
and stress-related personality factors such as anger and
optimism predict the development of CHD, as indicated
by myocardial infarctions or death from CHD (Chida
& Steptoe, 2009; Dedert et al., 2010; De Vogli et al.,
2007; Eller et al., 2009; Kubzansky et al., 2009; Tindle et
al., 2009). Associations between stress and myocardial
infarctions or death from CHD could occur across various
phases of the disease. Stress could contribute to the
initiation and progression of atherosclerosis, even years
before the first symptoms and other outward indications
of CHD occur. Later, in the presence of advanced
atherosclerosis, stress could contribute to the occurrence
of ischemia, myocardial infarction, or disturbances in the
rhythm of the heart that reveal clinically apparent CHD.
Still later, stress could contribute to worrisome health
outcomes for people with established CHD, such as
additional heart attacks or coronary death.

Research has supported each of these possibilities.
For example, anger is associated with stiffness in
arteries that indicate very early signs of atherosclerosis
(Shimbo et al., 2007). Also, research has found higher
levels of atherosclerosis in the arteries of African
American women who perceived high levels of stress,
unfair treatment, and racial discrimination in their
lives than those who did not (Troxel et al., 2003).
Also, experiences of high demand and low control in
dealing with daily stressors is associated with greater
progression of atherosclerosis over time (Kamarck et
al., 2007). Later in the development of CHD, a variety
of stressful events and negative emotions such as
episodes of anger can precipitate heart attacks in people
with advanced atherosclerosis (Bhattacharyya & Steptoe,
2007). Finally, anger, depression, and stressful aspects
of neighborhoods have all been found to predict poor
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medical outcomes, including recurring heart attacks
and death, in CHD patients (Chida & Steptoe, 2009;
Nicholson, Kuper, & Hemingway, 2006; Scheffler et al.,
2008).

What processes link stress and CHD? We've
discussed three processes already (Kop, 2003; Williams,
2008). First, stress evokes increases in lipids and inflam-
matory substances in the blood, cardiovascular reactiv-
ity, and increases in catecholamine and corticosteroid
release by the endocrine glands. These physiological
responses, especially if they become chronic, can dam-
age the arteries and heart, promote atherosclerosis, and
lead to the development of hypertension. These same
physiological processes can cause advanced and unsta-
ble coronary artery plaques to rupture, causing a blood
clot that can close off an artery that otherwise brings
blood and oxygen to the heart muscle. This is the most
common cause of a myocardial infarction or heart attack.
Second, stress can cause cardiac arrhythmia, especially
if the heart is susceptible to ischemia. When severe,
arrhythmias can cause a cardiac episode and sudden
death. Third, stress is associated with cigarette smok-
ing and high levels of alcohol use, for example, which
are behavioral risk factors for CHD. In later chapters
we will examine in greater detail various risk factors and
issues relating to CHD and the next stress-related illness,
cancer.

STRESS AND CANCER

The idea that stress and other psychosocial factors con-
tribute to the development of cancer has a long history.
The physician Galen, who practiced in Rome during the
second century AD., believed that individuals who were
sad and depressed, or “melancholy,” were more likely to
develop cancer than those who were happy, confident,
and vigorous (Sklar & Anisman, 1981). Similar ideas have
appeared in the writings of physicians in later eras. Cancer
is a term that refers to a broad class of disease in which
cells multiply and grow in an unrestrained manner. As
such, cancer does not refer to a single illness, but to
dozens of disease forms that share this characteristic
(ACS, 2009). It includes, for instance, leukemias, in which
the bone marrow produces excessive numbers of white
blood cells, and carcinomas, in which tumors form in
the tissue of the skin and internal organ linings. Some
cancers take longer to develop or follow more irregular
courses in their development than others do.

Does stress play a role in cancer? Early evidence
linking stress and cancer came from research using retro-
spective methods (Sklar & Anisman, 1981). This research
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generally had cancer patients fill out life events ques-
tionnaires to assess the stress they experienced during
the year or so preceding the diagnosis. Although some
studies found that the appearance of cancer was associ-
ated with self-reported high levels of prior stress, others
did not (Steptoe & Ayers, 2004). And problems with retro-
spective methods cloud the interpretation of the results
of these studies. Because the cancer diagnoses were
typically made years after the disease process started, the
patients’ cancers were probably present prior to and dur-
ing the year for which they reported high levels of stress.
Also, the patients’ perceptions or recollections of prior
stress may have been distorted by their knowledge that
they have cancer. More recent, better designed research
using prospective or longitudinal approaches has also
produced inconsistent results, but a meta-analysis of
the large number of available studies indicated that
stress-related psychosocial factors predicted the initial
occurrence of cancer, as well as the medical course of the

SUMMARY

disease, including survival and death from cancer (Chida
et al., 2008).

The effects of stress on cancer are probably influ-
enced by many factors. If stress plays a causal role in
cancer development or progression, it may do so by
impairing the immune system’s ability to combat the
disease and by increasing behavioral risk factors, such
as smoking cigarettes. As in the case of CHD, cancer
progresses in a complex manner. Cancer progression
eventually involves the recruitment of a blood supply
to permit growth of the tumor beyond early stages,
called angiogenesis. Further, cancer can spread beyond
the tissue where it originally occurred, a process called
metastasis. Recent research has begun to identify ways
in which physiological stress responses can influence
angiogenesis and metastasis, as well as the health
behavior and immune system mechanisms tradition-
ally thought to link stress and cancer (Antoni et al.,
20006).

Researchers have identified several psychosocial factors
that modify the impact of stress on the individual.
One of these factors is social support—the comfort,
caring, esteem, or help a person actually receives or
simply perceives as available from others. There are four
basic types of support: emotional or esteem, tangible or
instrumental, informational, and companionship. Whether
people receive social support depends on characteristics
of the recipients and of the providers of support and on
the composition and structure of the social network. Social
support appears to reduce the stress people experience and
to enhance their health. The greater people’s social support,
the lower their mortality rates and likelihood of becoming
ill. These benefits seem to accrue in accordance with the
buffering and direct effects hypotheses. That is, social
support may buffer a person against the negative effects of
high levels of stress and may enhance health regardless of
the level of stress by simply providing encouragement for
leading healthful lifestyles, for instance.

Another psychosocial modifier of stress is people’s
sense of personal control over events in their lives, such as
through behavioral and cognitive control. Personal control
includes beliefs about one’s locus of control—that is,
whether control is internal or external to the person—and
self-efficacy. People acquire a sense of personal control
from their successes and failures and through the process
of social learning. Individuals who experience prolonged,
high levels of stress and have a weak sense of personal
control tend to feel helpless. The cognitive process of
attribution seems to be important in the development of
learned helplessness. A strong sense of personal control
tends to benefit people’s health and help them adjust to a

seriousillnessifit occurs. Hardiness and similar personality
traits are additional psychosocial modifiers of stress that
may help people remain healthy when under stress, and
the five-factor model of personality can help to organize
the growing list of personality traits that modify stress.

One other psychosocial modifier of stress is people’s
tendency toward either the Type A or the Type B behavior
pattern. The Type A behavior pattern consists of four
characteristics: competitive achievement orientation, time
urgency, anger or hostility, and a vigorous or controlling
vocal style. Compared with Type Bs, Type A individuals
respond more quickly and strongly to stressors both in
their overt behaviors and in their physiological reactivity.
Anger/hostility is the component of this pattern that is
most closely associated with the development of coronary
heart disease (CHD) and hypertension.

Chronic stress may affect health in two ways. First,
it may increase health-compromising behaviors, such as
alcohol and cigarette use. Second, it produces changes
in the body’s physical systems, as when the endocrine
system releases catecholamines and corticosteroids, which
can cause damage to the heart and blood vessels
and impair immune system functioning. The physical
effects of stress can even impair healing of wounds.
Psychoneuroimmunology is the field of study that focuses
on how psychosocial processes and the nervous, endocrine,
and immune systems are interrelated. Stress also plays a
role in many psychophysiological disorders, such as ulcers,
inflammatory bowel disease, irritable bowel syndrome,
asthma, and tension-type and migraine headache. In
addition, stress is strongly implicated in the development
of hypertension and CHD, and may also affect cancer.
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social support

buffering hypothesis
direct effects hypothesis
personal control
behavioral control
cognitive control

locus of control

self-efficacy

learned helplessness

hardiness

Type A behavior pattern

Type B behavior pattern

coronary heart disease
(CHD)

psychoneuroimmunology

psychophysiological
disorders

ulcers

inflammatory bowel
disease

irritable bowel syndrome
asthma

tension-type headache
migraine headache
hypertension

Note: If you read Modules 5 and 6 (from Chapter 2)
with the current chapter, you should include the terms

terms for those modules.
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Coping With Stress
What is Coping?
Functions and Methods of Coping

Reducing the Potential for Stress
Enhancing Social Support

Improving One’s Personal Control
Organizing One’s World Better
Exercising: Links to Stress and Health
Preparing for Stressful Events

Reducing Stress Reactions: Stress
Management
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Behavioral and Cogpnitive Methods
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Using Stress Management to Reduce
Coronary Risk

Modifying Type A Behavior
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PROLOGUE

One morning while taking a shower before going to
psychology class, Cicely felt a small lump in her breast.
She was sure it had not been there before. It didn't
hurt, but she was momentarily alarmed—her mother
had had breast cancer a few years before. “It could be a
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pimple or some other benign growth,” she thought. Still,
it was very worrisome. She decided not to consult her
physician about it yet because as she thought, “it may not
be anything.” Over the next several days, she anxiously
examined the lump daily. This was a very stressful time
for her, and she slept poorly. After a week without the
lump changing, she decided to take action and see her
physician.

Another young woman, Beth, had a similar experi-
ence. Finding a lump on her breast alarmed her, but she
didn't deal with the stress as rationally as Cicely did.
Beth’s initial fright led her to reexamine her breast just
once, and in a cursory way. She told herself, “There isn’t
really a lump on my breast, it's just a rough spot,” and
convinced herself that she should not touch it because,
she thought, “That will only make it worse.” During the
next few months, Beth worried often about the “rough
spot” and avoided touching it, even while washing. She
became increasingly moody, slept poorly, and developed
many more headaches than usual. Beth finally men-
tioned the “rough spot” to a friend who convinced her to
have her physician examine it.

People vary in the ways they deal with stress.
Sometimes people confront a problem directly and
rationally, as Cicely did, and sometimes they do not.
For these two women, the way they dealt with their stress
had the potential for affecting their health. Because Beth
did not face up to the reality of the lump, she delayed
seeking medical attention and experienced high levels



of stress for a long time. If the lump were malignant,
delaying treatment would allow the cancer to progress
and spread. As we have seen, prolonged stress can have
adverse health effects even in healthy people.

In this chapter we discuss the ways people can and
do deal with stress. Through this discussion, you will find
answers to questions you may have about the methods
people use in handling stress. Are some methods for
coping with stress more effective than others? How can
people reduce the potential for stress in their lives? When
people encounter a stressor, how can they reduce the
strain it produces?

COPING WITH STRESS

Individuals of all ages experience stress and try to deal
with it. During childhood years, people learn ways to
manage feelings of stress that arise from the many
fearful situations they experience (Sarafino, 1986). For
instance, psychologist Lois Murphy (1974, p. 76) has
described the progress and setbacks a 4-year-old named
Molly had made in dealing with the terror she felt during
thunderstorms. In her last steps at gaining control over
her fear, she experienced two storms a few months apart.
During the first storm, she awoke and didn’t cry, “but |
just snuggled in my bed,” she said later. In the second
storm, she showed no outward fear and comforted her
frightened brother, saying, “I remember when | was a
little baby and | was scared of thunder and I used to
cry and cry every time it thundered.” Like most children,
Molly became better able to cope with the stress of
storms as she grew older. What's more, in the last steps
of her progress she showed pride in having mastered
her fear.

WHAT IS COPING?

Because the emotional and physical strain that accom-
panies stress is uncomfortable, people are motivated to
do things to reduce their stress. These “things” are what
is involved in coping.

What is coping? Several definitions of coping exist
(Lazarus & Folkman, 1984). We'll use a definition based
on how we defined stress in Chapter 3, when we saw
that stress involves a perceived discrepancy between the
demands of the situation and the resources of the person.
Coping is the process by which people try to manage the
perceived discrepancy between the demands and resources
they appraise in a stressful situation. Notice the word
manage in this definition. It indicates that coping efforts
can be quite varied and do not necessarily lead to a
solution of the problem. Although coping efforts can be
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aimed at correcting or mastering the problem, they may
also simply help the person alter his or her perception of
a discrepancy, tolerate or accept the harm or threat, or
escape or avoid the situation (Lazarus & Folkman, 1984;
Carver & Connor-Smith, 2010). For example, a child who
faces a stressful exam in school might cope by feeling
nauseated and staying home.

We cope with stress through our cognitive and
behavioral transactions with the environment. Suppose
you are overweight and smoke cigarettes, and your
physician has asked you to lose weight and stop smoking
because several factors place you at very high risk for
developing heart disease. This presents a threat—you
may become disabled or die—and is stressful, especially
if you don't think you can change your behavior. How
might you cope with this? Some people would cope by
seeking information about ways to improve their ability to
change. Other people would simply find another doctor
who is not so directive. Others would attribute their
health to fate or “the will of God,” and leave the problem
“in His hands.” Still others would try to deaden this and
other worries with alcohol, which would add to the risk.
People use many different methods to try to manage
the appraised discrepancy between the demands of the
situation and their resources.

The coping process is not a single event. Because
coping involves continuous transactions with the envi-
ronment, the process is best viewed as a dynamic series
of appraisals and reappraisals that adjust to shifts in
person—environment relationships. And so, in coping
with the threat of serious illness, people who try to
change their lifestyles may receive encouragement and
better relationships with their physician and family. But
individuals who ignore the problem are likely to expe-
rience worse and worse health and relations with these
people. Each shift in one direction or the other is affected
by the transactions that preceded it and affects subse-
quent transactions (Lazarus & Folkman, 1984).

FUNCTIONS AND METHODS OF COPING

You have probably realized by now that people have many
ways for coping with stress. Because of this, researchers
have attempted to organize coping approaches on the
basis of their functions and the methods they employ.
(Goto &)

Functions of Coping

According to Richard Lazarus and his colleagues, coping
can serve two main functions (Lazarus, 1999; Lazarus &
Folkman, 1984). It can alter the problem causing the stress
or it can regulate the emotional response to the problem.
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ASSESS YOURSELF

Your Focuses in Coping

Think about a very stressful personal
crisis or life event you experienced in the last year—the
more recent and stressful the event, the better for
this exercise. How did you handle this situation and
your stress? Some of the ways people handle stressful
experiences are listed below. Mark an “X” in the space
preceding each one you used.

____ Tried to see a positive side to it

____ Tried to step back from the situation and be
more objective

____ Prayed for guidance or strength

____ Sometimes took it out on other people when I
felt angry or depressed

__ Got busy with other things to keep my mind off
the problem

___ Decided not to worry about it because I figured
everything would work out fine

____ Took things one step at a time

____ Read relevant material for solutions and considered
several alternatives

____ Drew on my knowledge because I had a similar
experience before

____Talked to a friend or relative to get advice on
handling the problem

__ Talked with a professional person (e.g., doctor,
clergy, lawyer, teacher, counselor) about ways
to improve the situation

____ Took some action to improve the situation

Of the first six ways listed, count how many you
marked; these are examples of “emotion-focused” ways.
How many of the second six—"problem-focused”—ways
did you mark? When you read the upcoming text
material entitled Functions of Coping, answer these
questions: Did you use mostly emotion- or problem-
focused methods? Why, and what functions did your
methods serve? (Based on material in Billings & Moos, 1981.)

Emotion-focused coping is aimed at controlling the
emotional response to the stressful situation. People can
regulate their emotional responses through behavioral and
cognitive approaches. Examples of behavioral approaches
include using alcohol or drugs, seeking emotional social
support from friends or relatives, and engaging in
activities, such as sports or watching TV, which distract
attention from the problem. Cognitive approaches involve
how people think about the stressful situation. In one
cognitive approach, people redefine the situation to put a
good face on it, such as by noting that things could be
worse, making comparisons with individuals who are less
well off, or seeing something good growing out of the
problem. We can see this approach in two statements of
women with breast cancer (Taylor, 1983):

What you do is put things into perspective. You find
out that things like relationships are really the most
important things you have—the people you know
and your family—everything else is just way down
the line. It's very strange that it takes something so
serious to make you realize that. (p. 1163)

The people I really feel sorry for are these young gals.
To lose a breast when you're so young must be awful.
I'm 73; what do [ need a breast for? (p. 1166)

People who want to redefine a stressful situation can
generally find a way to do it since there is almost always

some aspect of one’s life that can be viewed positively
(Taylor, 1983).

Other emotion-focused cognitive processes include
strategies Freud called “defense mechanisms,” which
involve distorting memory or reality in some way (Cramer,
2000). For instance, when something is too painful to
face, the person may deny that it exists, as Beth did
with the lump on her breast. This defense mechanism is
called denial. In medical situations, individuals who are
diagnosed with terminal diseases often use this strategy
and refuse to believe they are really ill. This is one way
by which people cope by using avoidance strategies. But
strategies that promote avoidance of the problem are
helpful mainly in the short run, such as during an early
stage of a prolonged stress experience (Suls & Fletcher,
1985). This is so for individuals who are diagnosed with
a serious illness, for instance. As a rule of thumb, the
effectiveness of avoidance-promoting methods seems to
be limited to the first couple of weeks of a prolonged
stress experience. Thereafter, coping is better served by
giving the situation attention.

People tend to use emotion-focused approaches
when they believe they can do little to change the
stressful conditions (Lazarus & Folkman, 1984). An
example of this is when a loved one dies—in this
situation, people often seek emotional support and
distract themselves with funeral arrangements and



chores at home or at work. Other examples can be
seen in situations in which individuals believe their
resources are not and cannot be adequate to meet the
demands of the stressor. A child who tries very hard to
be the “straight A" student his or her parents seem to
want, but never succeeds, may reappraise the situation
and decide, “I don't need their love.” Coping methods
that focus on emotions are important because they
sometimes interfere with getting medical treatment or
involve unhealthful behaviors, such as using cigarettes,
alcohol, and drugs to reduce tension. People often use
these substances in their efforts toward emotion-focused
coping (Wills, 1986).

Problem-focused coping is aimed at reducing the
demands of a stressful situation or expanding the
resources to deal with it. Everyday life provides many
examples of problem-focused coping, including quitting
a stressful job, negotiating an extension for paying some
bills, devising a new schedule for studying (and sticking
to it), choosing a different career to pursue, seeking
medical or psychological treatment, and learning new
skills. People tend to use problem-focused approaches
when they believe their resources or the demands of
the situation are changeable (Lazarus & Folkman, 1984).
For example, caregivers of terminally ill patients use
problem-focused coping more in the months prior to the
death than during bereavement (Moskowitz et al., 1996).

To what extent do people use problem-focused and
emotion-focused approaches in coping with stress in
their lives? Andrew Billings and Rudolf Moos (1981)
studied this issue by having nearly 200 married couples
fill out a survey. The respondents described a recent
personal crisis or negative life event that happened
to them and then answered questions that were very
similar to the ones you answered in the self-assessment
exercise. The outcomes of this research revealed some
interesting relationships. Both the husbands and the
wives used more problem-focused than emotion-focused
methods to cope with the stressful event. But the wives
reported using more emotion-focused approaches than
the husbands did. People with higher incomes and
educational levels reported greater use of problem-
focused coping than those with less income and
education. Last, individuals used much less problem-
focused coping when the stress involved a death in the
family than when it involved other kinds of problems,
such as illness or economic difficulties.

Can problem-focused and emotion-focused coping
be used together? Yes, and they often are. For instance,
a study had patients with painful arthritis keep track of
their daily use of problem- and emotion-focused coping
(Tennen et al., 2000). Most often, they used the two
types of coping together; but when they used only one
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“1 COULD HAVE OPENED
THE JAR THAT WAY!”

Sometimes people don't cope effectively with stress.
Reprinted courtesy of Bunny Hoest.

type, three-quarters of the time it was problem-focused
coping. We can see an example of both types of coping
in a man’s experience when a coworker accused him
of not sending out the appropriate letters for a job. In
describing how he reacted to this stressful situation, he
said he first confirmed that the coworker’s accusation

was not true, that everything [letters] had gone out.
There's always a chance you might be wrong so |
checked first. Then I told him. No, everything had
gone out. My immediate reaction was to call him on
the carpet first. He doesn’t have any right to call me on
something like this. Then I gave it a second thought
and decided that that wouldn't help the situation.
(Kahn et al., cited in Lazarus & Folkman, 1984, p. 155)

This example shows problem-focused coping in confirm-
ing that the letters had gone out, and emotion-focused
coping in controlling his angry impulse “to call him on
the carpet.”

Coping Methods and Measurement

What specific methods—that is, skills and stra-
tegies—can people apply in stressful situations to alter
the problem or regulate their emotional response?
Researchers have described about 400 methods and
incorporated sets of them into dozens of instruments
to assess overall coping and categories of coping types
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Table 5.1  Methods of Coping with Stressful Situations (listed alphabetically)
Assistance seekingP Hiding feelings® Positive reappraisal®
Avoidance® Humor® Praying®
Confrontive assertion? Increased activity® Resigned acceptance®
Denial® Information seekingP Seeking meaning®

Direct actionP

Discharge (venting)®

Distraction (diverting attention)®
Emotional approach®

Intrusive thoughts®
Logical analysisP
Physical exercise®
Planful problem solvingP

Self-criticism®
Substance use®
Wishful thinking®
Worry®

Note: Superscripted letters refer to the method’s most likely function, P = problem-focused
and © = emotion-focused coping, but some methods may serve either function.

Source: Skinner et al., 2003, Table 3.

(Skinner et al., 2003). Table 5.1 lists two dozen coping
methods that are easy to conceptualize, without stating
definitions, to give you a sense of the great variety of
possible methods people can use.

Unfortunately, instruments to measure coping
haven't been very useful so far. They were typically
developed with the expectation that the scores would
predict mental or physical health, but they don't (Coyne
& Racioppo, 2000; Skinner et al., 2003). And they don’t
seem to be very accurate in measuring people’s cop-
ing. Most measures of coping are retrospective, asking
respondents about the methods used in the past week,
month, or more. Do you remember exactly how you coped
2 weeks ago with a stressful event, such as a poor grade
on a test or an argument with a close friend? A study
tested the accuracy issue by having people report daily
for a month on the coping strategies they used with the
most negative event that occurred that day (Todd et al.,
2004). The subjects used a list with descriptions of 16
strategies that comprise a widely used coping survey for
the daily reports; at the end of the study they filled out
the survey to report on the whole month. Comparisons
of daily and full-month reports showed weak correspon-
dence for about half of the coping methods, suggesting
that assessments of coping pertaining to more than the
past week or so are inaccurate for many methods.

Researchers are currently working to identify the
coping methods that are most important—those that can
be measured accurately and are related to psychological
and health outcomes, such as people’s development of
and recovery from illnesses. Let’s look at some directions
that look promising (Folkman & Moskowitz, 2004; Carver
& Connor-Smith, 2010).

1. Engaging positive emotions. One approach for
coping with stress involves the use of positive emotions
to soften or balance against feelings of distress. For
instance, Susan Folkman (1997; Folkman & Moskowitz,
2004) has found that individuals who were caring for
a dying spouse or partner and then lost that person
report both positive and negative emotions occurring

together during times of great stress. As an example, a
gay man described the difficulty of tending for his partner
during the extreme sweating episodes he, like many AIDS
patients, had many times each day and noted that he
feels “proud, pleased that I can comfort him ... . We are
still making our love for each other the focal point”
(Folkman, 1997, p. 1213).

2. Finding benefits or meaning. People who are trying
to cope with severe stress often search for benefits or
meaning in the experience, using beliefs, values, and
goals to give it a positive significance (Folkman, 1997;
Sears, Stanton, & Danoff-Burg, 2003). They find benefits
or meaning in many ways, such as

when people whose loved ones have died from
a disease become advocates for research on that
disease; finding that new or closer bonds with others
have been formed because of having experienced or
survived a natural disaster together; or finding that
the event has clarified which goals or priorities are
important and which are not (Folkman, 1997, p. 1215).

A meta-analysis of over 80 studies found partial support
for a role of benefit finding in coping: it was associated
with less depression and greater feelings of well-being,
but was not related to anxiety and self-reports of physical
health (Helgeson, Reynolds, & Tomich, 2006).

3. Engaging in emotional approach. In emotional
approach, people cope with stress by actively processing
and expressing their feelings (Stanton et al., 2000). To
assess emotional approach, people rate how often they
engage emotional processing (in such activities as, “I take
time to figure out what I'm really feeling” and I delve
into my feelings to get a thorough understanding of
them”) and emotional expression (“I take time to express
my emotions”). Emotional approach probably includes
the method of disclosure of negative experiences and
feelings we discussed in Chapter 4 as a way of reducing
stress and enhancing health.

4. Accommodating to a stressor. Another way to cope
is to adapt or adjust to the presence of the stressor and



carry on with life (Carver & Connor-Smith, 2010, Morling
& Evered, 2006). For instance, people with chronic pain
conditions may come to accept that the pain is present
and engage in everyday activities as best as they can.

Research has found psychological and health ben-
efits for each of these of coping methods (Folkman
& Moskowitz, 2004). For example, researchers tested
women with breast cancer for emotional approach soon
after medical treatment and for psychological and health
status 3 months later (Stanton et al., 2000). They found
that high levels of emotional expression were associated
with improved self-perceived health, increased vigor,
fewer medical visits for cancer-related problems, and
decreased distress. But high levels of emotional process-
ing were linked with increased distress. It may be that
emotional processing includes or leads to rumination, in
which people have intrusive thoughts and images that per-
petuate their stress (Baum, 1990). For example, people
may think repeatedly about how they or others are to
blame for their problems or have “flashbacks” of painful
or angry events. People who often ruminate take longer
for their blood pressure to decrease after starting to
think about arousing events and report having poorer
health habits and health than individuals who seldom
have such thoughts (Gerin et al., 2006; Nowack, 1989).

Using and Developing Methods
of Coping

No single method of coping is uniformly applied or
effective with all stressful situations (Ilfeld, 1980; Pearlin
& Schooler, 1978). Four issues about people’s patterns
in using different coping methods should be mentioned.
First, people tend to be consistent in the way they cope
with a particular type of stressor—that is, when faced
with the same problem, they tend to use the same
methods they used in the past (Stone & Neale, 1984).
Second, people seldom use just one method to cope with
a stressor. Their efforts typically involve a combination
of problem- and emotion-focused strategies (Tennen
et al., 2000). Third, the methods people use in coping
with short-term stressors may be different from those
they use under long-term stress, such as from a serious
chronic illness (Aldwin & Brustrom, 1997). Fourth,
although the methods people use to cope with stress
develop from the transactions they have in their lives,
a genetic influence is suggested by the finding that
identical twins are more similar than fraternal twins in
the coping styles they use (Busjahn et al., 1999).
Psychologists assume that coping processes change
across the life span. But the nature of these changes
is unclear because there is little research, espe-
cially longitudinal studies, charting these changes
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(Aldwin & Brustrom, 1997; Lazarus & Folkman, 1984).
Some aspects of the changes in coping that occur in
the early years are known. Infants and toddlers being
examined by their pediatricians are likely to cope by try-
ing to stop the examination (Hyson, 1983). We saw earlier
in the case of Molly that young children develop coping
skills that enable them to overcome many of their fears,
making use of her expanding cognitive abilities. Over
the next several years, children come to rely increasingly
on cognitive strategies for coping (Brown et al., 1986;
Miller & Green, 1984). So, for example, they learn to
think about something else to distract themselves from
stress. More and more, they regulate their feelings with
emotion-focused methods, such as playing with toys or
watching TV, especially when they can’'t do anything to
solve the problem, such as a serious illness in their
parents (Compas et al., 1996).

Few studies have examined changes in methods of
coping from adolescence to old age. One study used
interviews and questionnaires to compare the daily
hassles and coping methods of middle-aged and elderly
men and women (Folkman et al., 1987). The middle-
aged individuals used more problem-focused coping,
whereas the elderly people used more emotion-focused
approaches. Why do adults use less problem-focused
and more emotion-focused coping as they get older?
These changes probably result at least in part from
differences in what people must cope with as they age.
The elderly individuals in this study were retired from full-
time work and reported more stress relating to health
than did the middle-aged people did, who reported
more stress relating to work, finances, and family and
friends. The stressors encountered in middle age are
more changeable than those in old age. But the age
groups also differed in outlook: regardless of the source
of stress, the elderly people appraised their problems
as less changeable than the middle-aged individuals
did. As we saw earlier, people tend to use problem-
focused approaches when they believe the situation is
changeable, and rely on emotion-focused coping when
they do not.

Because most adults are married or partnered,
adults’ coping strategies usually operate and develop
jointly as a system, with each member’s coping processes
being shared by and influencing the other's (Berg &
Upchurch, 2007). This sharing and social influence in
coping may be clearest when a couple copes with long-
term major stressors, such the diagnosis, treatment, and
future course of a life-threatening or disabling illness in
one or both of them. Their psychological adjustment to
the stressors will depend on the type of illness, whether
their joint coping strategies are effective, and the quality
of their relationship.
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Gender and Sociocultural Differences
in Coping

Studies of gender differences in coping have generally
found that men are more likely to report using problem-
focused strategies and women are more likely to report
using emotion-focused strategies in dealing with stress-
ful events (Marco, 2004). But when the men and women
are similar in occupation and education, no gender
differences are found (Greenglass & Noguchi, 1996).
These results suggest that societal sex roles play an
important role in the coping patterns of men and women.

Billings and Moos (1981) found that people with
higher incomes and educational levels report greater use
of problem-focused coping than those with less income
and education. This finding suggests that the social
experiences of disadvantaged people lead many of them
to believe they have little control over events in their
lives. In general, disadvantaged individuals—a category
that typically includes disproportionately more minority
group members—are more likely to experience stressful
events and less likely to cope with them effectively than
other people are (Marco, 2004). Thus, people in Asian
cultures and African- and Hispanic-Americans tend to
use more emotion-focused and less problem-focused
coping than White Americans do.

We have examined many ways people cope with
stress. Each method can be effective and adaptive for the
individual if it neutralizes the current stressor and does
not increase the likelihood of future stressful situations.

HIGHLIGHT

and Enhance Health?

Here's an intriguing finding: religiousness—that is, people’s
personal involvement in a religion—is associated with
lower anxiety and depression, better physical health,
and longer life (Chida, Steptoe, & Powell, 2009; Mas-
ters, 2004). Some reasons for this link have been
proposed—for instance, some religions promote healthy
lifestyles, such as by preaching against smoking, and
religious meetings provide social contact and support.
To the extent that these processes happen, they are likely
to reduce stress and enhance health. But keep in mind
three issues. First, some people are involved in a reli-
gion for utilitarian reasons, such as to promote status
or political goals, and their stress reactions do not seem
to benefit from their involvement (Masters et al., 2004).
Second, social contact appears to play a strong role

Does Religiousness Reduce Stress

In the next section, we consider how people can reduce
the potential for stress for themselves and for others.

REDUCING THE POTENTIAL FOR STRESS

Can people become “immune” to the impact of stress
to some extent? Some aspects of people’s lives can
reduce the potential for stressors to develop and help
individuals cope with problems when they occur. Efforts
taken that prevent or minimize stress are called proactive
coping, and they typically use problem-focused methods
(Carver & Connor-Smith, 2010). We will look at several

proactive coping methods. (Go to ()

ENHANCING SOCIAL SUPPORT

We have all turned to others for help and comfort when
under stress at some time in our lives. If you have ever
had to endure troubled times on your own, you know
how important social support can be. But social support
is not only helpful after stressors appear, it also can
help avert problems in the first place. Consider, for
example, the tangible support newlyweds receive, such
as items they will need to set up a household. Without
these items, the couple would be saddled either with the
financial burden of buying the items or with the hassles
of not having them.

in health benefits of religious involvement (Nicholson,
Rose, & Bobak, 2010). Third, the link between religious-
ness and lower mortality applies to people who were
initially healthy, not to individuals who were already sick
(Chida, Steptoe, & Powell, 2009).

One other reason for the link between religiousness
and health that some people have proposed is that
religious people may receive direct help from their God,
especially if others pray for their health. This idea has
been disconfirmed. A meta-analysis on data from 14
studies on the role of people’s praying to help another
person found no impact of that prayer on the object
person’s health or life condition (Masters, Spielmans, &
Goodson, 2006). The health or life conditions of people
who are or are not the objects of prayer are not different.




Although people in all walks of life can lack the social
support they need, some segments of the population
have less than others (Antonucci, 1985; Broadhead et al.,
1983; Ratliff-Crain & Baum, 1990). For instance:

e Mentend to have larger social networks than women, but
women seem to use theirs more effectively for support.

* Many elderly individuals live in isolated conditions and
have few people on whom to rely.

e Network size is related to social prestige, income, and
education—the lower these variables are for individuals,
the smaller their social networks tend to be.

Furthermore, the networks of people from lower
socioeconomic classes are usually less diverse than
those of people from higher classes—that is, lower-
class networks contain fewer nonkin members. In
contemporary American society, the traditional sources
of support have shifted to include greater reliance on
individuals in social and helping organizations. This is
partly because extended family members today have
different functions and live farther apart than they did
many decades ago (Pilisuk, 1982).

Social support is a dynamic process. People’s needs
for, giving of, and receipt of support change over time.
Unfortunately, people who experience high levels of
chronic stress, such as when their health declines
severely, often find that their social support resources
deteriorate at the same time (Kaplan et al., 1997; Lepore,
1997, Wortman & Dunkel-Schetter, 1987). These results
are disheartening because they suggest that people
whose need for social support is greatest may be unlikely
to receive it.

Teachers can help enhance children’s social support by
having them work together.
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People can enhance their ability to give and receive
social support by joining community organizations,
such as social, religious, special interest, and self-
help groups. These organizations have the advantage
of bringing together individuals with similar problems
and interests, which can become the basis for sharing,
helping, and friendship. In the United States, there
are many widely known self-help groups, including
Alcoholics Anonymous and Parents without Partners,
and special-interest groups, including the American
Association of Retired People and support groups for
people with specific illnesses, such as arthritis or AIDS.
Although groups like these are helpful, we don't yet
know which ones work best for specific problems (Hogan,
Linden, & Najarian, 2002). People are most likely to join
a support group for a serious illness if it is embarrassing
or stigmatizing, such as AIDS or breast cancer (Davison,
Pennebaker, & Dickerson, 2000). Isolated people of all
ages—especially the elderly—with all types of difficulties
should be encouraged to join suitable organizations.

Communities can play a valuable role in enhancing
people’s resources for social support by creating pro-
grams to help individuals develop social networks, such
as in occupational and religious settings, and by provid-
ing facilities for recreation and fitness, arranging social
events, and providing counseling services. But social
support may not be effective if the recipient interprets it
as a sign of inadequacy or believes his or her personal
control is limited by it. Providing effective social support
requires sensitivity and good judgment. (Go to J,)

IMPROVING ONE'S PERSONAL CONTROL

When life becomes stressful, people who lack a strong
sense of personal control may stop trying, thinking, “Oh,
what’s the use.” Instead of feeling they have power
and control, they feel helpless. For instance, people
with a painful and disabling chronic illness may stop
doing physical therapy exercises. When seriously ill
patients who feel little personal control face a new
severe stressor, they show more emotional distress than
others who feel more control (Benight et al., 1997).
The main psychological help such people need is to
bolster their self-efficacy and reduce their passiveness
and helplessness (Smith & Wallston, 1992). A pessimistic
outlook increases people’s potential for stress and can
have a negative effect on their health.

How can a person’s sense of control be enhanced?
The process can begin very early. Parents, teachers, and
other caregivers can show a child their love and respect,
provide a stimulating environment, encourage and
praise the child’s accomplishments, and set reasonable
standards of conduct and performance that he or she can
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HIGHLIGHT

The Amish people in North America
form a conservative religious sect that settled in Pennsyl-
vania in the 18th century. Amish families generally live in
colonies that now exist in many states and Canada. These
families have a strongly religious orientation and a seri-
ous work ethic that revolves around farming. Their way
of life is quite distinctive: they wear uniquely simple and
uniform clothing; speak mainly a Pennsylvania-German
dialect; and reject modern devices, using horse-driven
buggies instead of automobiles, for example. Their social
lives require their adherence to strict rules of conduct
and obedience to patriarchal authority.

One feature of Amish life is that community
members give assistance to one another in all times
of need. Their way of dealing with death provides a
good example, as Kathleen Bryer (1986) has studied
and described. Before death, a person who is seriously
ill receives care from his or her family. This generally
occurs at home, rather than in a hospital. The Amish
not only expect to give this care, but see it as a positive
opportunity. A married woman who was asked about
caring for a dying relative replied, “Oh yes, we had the

The Amish Way of Social Support in Bereavement

chance to take care of all four of our old parents before
they died. We are both so thankful for this” (p. 251).
Death typically occurs in the presence of the family.

Upon someone’s death, the Amish community
swings into action. Close neighbors notify other members
of the colony, and the community makes most of
the funeral arrangements. The family receives visits of
sympathy and support from other Amish families, some
of whom come from other colonies far away and may
not even know the bereaved family. In contrast to the
social support most Americans receive in bereavement,
Amish supportive efforts do not end shortly after the
funeral—they continue at a high level for at least a
year. Supportive activities include evening and Sunday
visiting, making items and scrapbooks for the family, and
organized quilting projects that create fellowship around
a common task. Moreover, Amish individuals often give
extraordinary help to bereaved family members. For
instance, the sister of one widower came to live with
him and care for his four children until he remarried. The
community encourages widowed individuals to remarry
in time, and they often do so.

An Amish funeral procession. The
Amish provide social support to

one another in many ways, particularly
after a member dies.

regard as challenges, rather than threats. At the other
end of the life span, nursing homes and families can
allow elderly people to do things for themselves and
have responsibilities, such as in cleaning, cooking, and
arranging social activities. One woman described the
prospect of living with her children in the following way:
“I couldn’t stand to live with my children, as much as
I love them, because they always want to take over my
life” (Shupe, 1985). For people with serious illnesses,
health psychologists can help patients with little control
by training them in effective ways to cope with stress
(Thompson & Kyle, 2000).

ORGANIZING ONE’'S WORLD BETTER

“Where did I put my keys?” you have surely heard
someone ask frantically while running late to make an

appointment. People often feel stress because they are
running late or believe they don’t have enough time to do
the tasks of the day. They need to organize their worlds
to make things happen efficiently. This can take the
form of keeping an appointment calendar, designating
certain places for certain items, or putting materials in
alphabetized file folders, for instance. Organizing one’s
world reduces frustration, wasted time, and the potential
for stress.

An important approach for organizing one’s time is
called time management. It consists of three elements
(Lakein, 1973). The first element is to set goals. These
goals should be reasonable or obtainable ones, and
they should include long-term goals, such as graduating
from college next year, and short-term ones, such as
getting good grades. The second element involves



making daily To Do lists with priorities indicated, keeping
the goals in mind. These lists should be composed each
morning or late in the preceding day. Each list must be
written—trying to keep the list in your head is unreliable
and makes setting priorities difficult. The third element
is to set up a schedule for the day, allocating estimated
time periods to each item in the list. If an urgent new
task arises during the day, the list should be adjusted to
include it.

EXERCISING: LINKS TO STRESS AND HEALTH

You have probably heard from TV, radio, magazine, and
newspaper reports that exercise and physical fitness
can protect people from stress and its harmful effects
on health. These reports cite a wide range of benefits
of exercising, from increased intellectual functioning
and personal control to decreased anxiety, depression,
hostility, and tension. Do exercise and fitness reduce the
potential for stress and its effects on health?

Correlational and retrospective studies of this
question have found that people who exercise or are
physically fit often report less anxiety, depression, and
tension in their lives than do people who do not exercise
or are less fit (Dishman, 1986; Holmes, 1993). Although
these results are consistent with the view that exercise
and fitness reduce stress, there are two problems in
interpreting them. First, the reduction in self-reported
stress and emotion may have resulted partly from a
placebo effect—that is, the subjects’ expectations that
psychological improvements would occur (Desharnais
et al., 1993). Second, the results of correlational research
do not tell us what causes what. Do exercise and fitness
cause people to feel less stress? Or are people more likely
to exercise and keep fit if they feel less stress and time
pressures in their lives? Fortunately, there is stronger
evidence for the beneficial effects of exercise and fitness
on stress and health.

An experiment by Bram Goldwater and Martin Collis
(1985) examined the effects of 6-week exercise programs
on cardiovascular fitness and feelings of anxiety in
healthy 19- to 30-year-old men who were randomly
assigned to one of two groups. In one group, the men
worked out 5 days a week in a vigorous fitness program,
including swimming and active sports, such as soccer;
the second group had a more moderate program with
less demanding exercise activities. Compared with the
men in the moderate program, those in the vigorous
program showed greater gains in fitness and reductions
in anxiety. Other experiments have shown similar
beneficial effects of exercise on depression and anxiety
with men and women, particularly if the programs last
at least 2 or 3 months (Babyak et al., 2000; Phillips,
Kiernan, & King, 2001).
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Research has also assessed the role of exercise
on stress and cardiovascular function. Although most
studies were correlational, finding that people who
exercise or are physically fit show less reactivity to
stressors and are less likely to be hypertensive than
individuals who do not exercise or are less fit, some
used experimental methods (Blumenthal, Sherwood
et al., 2002; Dimsdale, Alpert, & Schneiderman, 1986).
We'll consider two experiments. First, healthy young
adults who had sedentary jobs and had not regularly
engaged in vigorous physical activity in the previous year
were recruited (Jennings et al., 1986). During the next 4
months, these people spent 1 month at each of four levels
of activity, ranging from below normal (which included
2 weeks of rest in a hospital) to much above-normal
activity (daily vigorous exercise for 40 minutes). Heart
rate and blood pressure were measured after each month.
The much above-normal level of activity reduced heart
rate by 12% and systolic and diastolic blood pressure
by 8% and 10% compared with the normal sedentary
activity level. Below-normal activity levels did not alter
heart rate or blood pressure. Second, researchers had
undergraduates experience a stress condition and then
engage in moderate exercise or sit quietly for 3 minutes
(Chafin, Christenfeld, & Gerin, 2008). Measures taken
soon after revealed that exercise enhanced recovery from
stress: the individuals who exercised had lower blood
pressure levels than those who sat.

Do exercise and fitness prevent people from develop-
ing stress-related illnesses? The results of several studies
suggest they do (Phillips, Kiernan, & King, 2001). For
example, one study used prospective methods by first
assessing the subjects’ recent life events and fitness,
and then having them keep records concerning their
health over the next 9 weeks (Roth & Holmes, 1985).
The results revealed that individuals who reported high
levels of stress had poorer subsequent health if they
were not fit; stress had little impact on the health of fit
subjects. Overall, the evidence is fairly strong that engag-
ing in regular exercise can promote health by reducing
stress.

PREPARING FOR STRESSFUL EVENTS

In this and previous chapters we have discussed many
types of stressful events, ranging from being stuck in
traffic, to starting day care or school, being overloaded
with work, going through a divorce, and experiencing
a disaster. Preparing for these events can reduce the
potential for stress. For instance, parents can help
prepare a child for starting day care by taking the child
there in advance to see the place, meet the teacher, and
play for a while (Sarafino, 1986).
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Irving Janis (1958) pioneered the psychological study
of the need to prepare people for stressful events, such
as surgery. In general, research on preparing for surgery
indicates that the higher the patients’ preoperative fear, the
worse their postoperative adjustment and recovery tend to
be, as reflected in the following measures (Anderson &
Masur, 1983; Johnson, 1983):

* The patient’s self-reported pain

e The amount of medication taken to relieve pain
o Self-reported anxiety or depression

e The length of stay in the hospital after surgery

e Ratings by hospital staff of the patient’s recovery or
adjustment

These outcomes suggest that preparing patients
to help them cope with their preoperative concerns
should enhance later adjustment and recovery. The most
effective methods for preparing people psychologically
for the stress of surgery attempt to enhance the patients’
feelings of control (Anderson & Masur, 1983; Mathews
& Ridgeway, 1984). To promote behavioral control, for
example, patients learn how to reduce discomfort or
promote rehabilitation through specific actions they can
take, such as by doing leg exercises to improve strength
or deep breathing exercises to reduce pain. For cognitive
control, patients learn ways to focus their thoughts on
pleasant or beneficial aspects of the surgery, rather
than the unpleasant aspects. And for informational control,
patients receive information about the procedures and/or
sensations they will experience.

Although receiving preparatory information is usu-
ally helpful, sometimes it can have the opposite
effect—for instance:

The Los Angeles City Council had placed cards in the
city elevators assuring riders that they should stay
calm, since “there is little danger of the car dropping
uncontrollably or running out of air.” ... A year later
the cards had to be removed because of complaints
from elevator riders that the message made them
anxious. (Thompson, 1981, p. 96)

Also, having too much information can be confusing
and actually arouse fear. Young children often become
more anxious when they receive a great deal of
information about the medical procedures they will
undergo (Miller & Green, 1984). With children in dental
or medical settings, it is generally best not to give a lot
of detail. Describing some sensory experiences to expect
is especially helpful, such as the sounds of equipment or
the tingly feeling from the dental anesthetic.

In summary, we have discussed several methods
that are helpful in reducing the potential for stress

and, thereby, benefiting health. These methods take
advantage of the stress-moderating effects of social
support, personal control, exercise, being well organized,
and being prepared for an impending stressor. In the next
section, we consider ways to reduce the reaction to stress
once it has begun.

REDUCING STRESS REACTIONS: STRESS
MANAGEMENT

People acquire coping skills through their experiences,
which may involve strategies they have tried in the past
or methods they have seen others use. But sometimes
the skills they have learned are not adequate for a current
stressor because it is so strong, novel, or unrelenting.
When people cannot cope effectively, they need help
in learning new and adaptive ways of managing stress.
The term stress management refers to any program of
behavioral and cognitive techniques that is designed to
reduce psychological and physical reactions to stress.
Sometimes people use pharmacological approaches under
medical supervision to reduce emotions, such as anxiety,
that accompany stress.

MEDICATION

Of the many types of drugs physicians prescribe to
help patients manage stress, we will consider two:
benzodiazepines and beta-blockers, both of which reduce
physiological arousal and feelings of anxiety (AMA, 2003;
Kring et al., 2010). Benzodiazepines, which include drugs
with the trade names Valium and Xanax, activate a
neurotransmitter that decreases neural transmission
in the central nervous system. Beta-blockers, such as
Inderal, are used to reduce anxiety and blood pressure.
They block the activity stimulated by epinephrine and
norepinephrine in the peripheral nervous system. Beta-
blockers cause less drowsiness than benzodiazepines,
probably because they act on the peripheral rather than
central nervous system. Although many people use drugs
for long-term control of stress and emotions, using drugs
for stress should be a temporary measure. For instance,
they might be used during an acute crisis, such as in the
week or two following the death of a loved one, or while
the patient learns new psychological methods for coping.

BEHAVIORAL AND COGNITIVE METHODS

Psychologists have developed methods they can train
people to use in coping with stress. Some of these
techniques focus mainly on the person’s behavior, and



some emphasize the person’s thinking processes. People
who use these methods usually find them helpful.

Relaxation

The opposite of arousal is relaxation—so relaxing should
be a good way to reduce stress. “Perhaps so,” you say,
“but when stress occurs, relaxing is easier said than
done.” Actually, relaxing when under stress is not so hard
to do when you know how. One way people can learn
to control their feelings of tension is called progressive
muscle relaxation (or just progressive relaxation), in which
they focus their attention on specific muscle groups
while alternately tightening and relaxing these muscles
(Sarafino, 2001).

The idea of teaching people to relax their skeletal
muscles to reduce psychological stress was introduced
many years ago by Edmund Jacobson (1938). He found
that muscle tension could be reduced much more
if individuals were taught to pay attention to the
sensations as they tense and relax individual groups
of muscles. Although today there are various versions of
the progressive muscle relaxation technique, they each
outline a sequence of muscle groups for the person to
follow. For example, the sequence might begin with the
person relaxing the hands, then the forehead, followed
by the lower face, the neck, the stomach, and, finally,
the legs. For each muscle group, the person first tenses
the muscles for 7-10 seconds, and then relaxes them
for about 15 seconds, paying attention to how the

Table 5.2 Progressive Muscle Relaxation Protocol for Children
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muscles feel. This is usually repeated for the same muscle
group two or three times in a relaxation session, which
generally lasts 20 or 30 minutes. The tensing action is
mainly important while the person is being trained, and
can be eliminated after he or she has mastered the
technique (Sarafino, 2001). Relaxation works best in a
quiet, nondistracting setting with the person lying down
or sitting on comfortable furniture.

Stress management is applied mainly with adults,
but children also experience stress without being able
to cope effectively. Fortunately, many behavioral and
cognitive methods are easy to learn and can be adapted
so that an adult can teach a young child to use them
(Siegel & Peterson, 1980). Relaxation exercises provide
a good example. An adult could start by showing the
child what relaxing is like by lifting and then releasing
the arms and legs of a rag doll, allowing them to fall
down. Then, the adult would follow a protocol, or script,
giving instructions like those in Table 5.2. When children
and adults first learn progressive muscle relaxation, they
sometimes don't relax their muscles when told to do
so. Instead of letting their arms and legs fall down, they
move them down. They may also tense more muscles
than required—for example, tightening facial muscles
when they are asked to tense hand muscles. These errors
should be pointed out and corrected.

Often, after individuals have thoroughly mastered
the relaxation procedure, they can gradually shorten the
procedure so they can apply a very quick version in
times of stress, such as when they are about to give a

1. “OK. Let's raise our arms and put them out in front. Now make a fist with both your hands, really hard. Hold the fist tight
and you will see how your muscles in your hands and arms feel when they are tight.” (hold for 7-10 seconds)
“That’s very good. Now when I say relax, | want the muscles in your hands and arms to become floppy, like the rag
doll, and your arms will drop to your sides. OK, relax.” (about 15 seconds)
2. “Let’s raise our legs out in front of us. Now tighten the muscles in your feet and legs, really hard. Make the muscles really

tight, and hold it.” (7-10 seconds)

“Very good. Now relax the muscles in your feet and legs, and let them drop to the floor. They feel so good. So calm

and relaxed.” (15 seconds)

3. “Now let’s do our tummy muscles. Tighten your tummy, really hard—and hold it.” (7-10 seconds)
“OK. Relax your tummy, and feel how good it feels. So comfortable.” (15 seconds)
4. “Leave your arms at your side, but tighten the muscles in your shoulders and neck. You can do this by moving your
shoulders up toward your head. Hold the muscles very tightly in your shoulders and neck.” (7—10 seconds)
“Now relax those muscles so they are floppy, and see how good that feels.” (15 seconds)
5. “Let’s tighten the muscles in our faces. Scrunch up your whole face so that all of the muscles are tight—the muscles in
your cheeks, and your mouth, and your nose, and your forehead. Really scrunch up your face, and hold it.”” (7-10 seconds)
“Now relax all the muscles in your face—your cheeks, mouth, nose, and forehead. Feel how nice that is.” (15

seconds)

6. “Now | want us to take a very, very deep breath—so deep that there’s no more room inside for more air. Hold the air in.

(use a shorter time: 6-8 seconds)

“That’s good. Now slowly let the air out. Very slowly, until it's all out .... And now breathe as you usually do.” (15

seconds)

Source: From Sarafino, 1986, pp. 112-113.
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speech (Sarafino, 2001). This quick version might have
the following steps: (1) taking a deep breath, and letting it
out; (2) saying to oneself, “Relax, feel nice and calm”; and
(3) thinking about a pleasant thought for a few seconds.
In this way, relaxation methods can be directly applied
to help people cope with everyday stressful events.

Research has demonstrated that progressive muscle
relaxation is highly effective in reducing stress (Carlson
& Hoyle, 1993; Jain et al., 2007; Lichstein, 1988).
What's more, people who receive training in relaxation
show less cardiovascular reactivity to stressors and
stronger immune function (Lucini et al., 1997; Sherman
etal., 1997).

Systematic Desensitization

Although relaxation is often successful by itself in
helping people cope, it is frequently used in conjunction
with systematic desensitization, a useful method for
reducing fear and anxiety (Sarafino, 2001). This method
is based on the view that fears are learned by classical
conditioning—that is, by associating a situation or object
with an unpleasant event. This can happen, for example, if
a person associates visits to the dentist with pain, thereby
becoming “sensitized” to dentists. Desensitization is
a classical conditioning procedure that reverses this
learning by pairing the feared object or situation with
either pleasant or neutral events, as Figure 5-1 outlines.
According to Joseph Wolpe (1958, 1973), an originator
of the desensitization method, the reversal comes about
through the process of counterconditioning, whereby the
“calm” response gradually replaces the “fear” response.
Desensitization has been used successfully in reducing
a variety of children’s and adults’ fears, such as fear
of dentists, animals, high places, public speaking, and
taking tests (Lichstein, 1988; Sarafino, 2001).

An important feature of the systematic desensitiza-
tion method is that it uses a stimulus hierarchy—a graded
sequence of approximations to the conditioned stimulus,
the feared situation. The purpose of these approxima-
tions is to bring the person gradually in contact with
the source of fear in about 10 or 15 steps. To see how a
stimulus hierarchy might be constructed, we will look at
the one in Table 5.3 that deals with the fear of dentists.
The person would follow the instructions in each of the
14 steps. As you can see, some of the steps involve
real-life, or in vivo, contacts with the feared situation,
and some do not. Two types of non-real-life contacts, of
varying degrees, can be included. One type uses imaginal
situations, such as having the person think about calling
the dentist. The other involves symbolic contacts, such
as by showing pictures, films, or models of the feared
situation.
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Figure 5-1 Classical conditioning in learning to fear
dental visits and in reversing this learning. In conditioning
the fear, the unconditioned stimulus (US) of pain elicits
the unconditioned response (UR) of fear automatically.
Learning occurs by pairing the dentist, the conditioned
stimulus (CS), with the US so that the dentist begins to
elicit fear. The reverse conditioning pairs the feared dentist
with a US that elicits calm.

The systematic desensitization procedure starts by
having the person do relaxation exercises. Then the steps
in a hierarchy are presented individually, while the person
is relaxed and comfortable (Sarafino, 2001). The steps
follow a sequence from the least to the most fearful for
the individual. Each step may elicit some wariness or fear
behavior, but the person is encouraged to relax. Once
the wariness at one step has passed and the person is
calm, the next step in the hierarchy can be introduced.
Completing an entire stimulus hierarchy and reducing
a fairly strong fear can be achieved fairly quickly—it is
likely to take several hours, divided into several separate
sessions. In one study with dental-phobic adults who
simply imagined each step in a hierarchy, the procedure
successfully reduced their fear in six 1!/>-hour sessions
(Gatchel, 1980). Individual sessions for reducing fears in
children are usually much shorter than those used with
adults, especially for a child who is very young and has a
short attention span.
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Table 5.3  Example of a Stimulus Hierarchy for a Fear of Dentists

Think about being in the dentist’s waiting room, simply accompanying someone else who is there for an examination.
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l.
2. Look at a photograph of a smiling person seated in a dental chair.
3. Imagine this person calmly having a dental examination.
4. Think about calling the dentist for an appointment.
5. Actually call for the appointment.
6. Sit in a car outside the dentist’s office without having an appointment.
7. Sit in the dentist’s waiting room and hear the nurse say, “The hygienist is ready for you.”
8. Sit in the examination room and hear the hygienist say, “I see one tooth the dentist will need to look at.”
9. Hear and watch the drill run, without its being brought near the face.

10. Have the dentist pick at the tooth with an instrument, saying, “That doesn’t look good.”

11. See the dentist lay out the instruments, including a syringe to administer an anesthetic.

12. Feel the needle touch the gums.

13. Imagine having the tooth drilled.

14. Imagine having the tooth pulled.

Biofeedback headaches who were given biofeedback regarding muscle

Biofeedback is a technique in which an electromechani-
cal device monitors the status of a person’s physiological
processes, such as heart rate or muscle tension, and
immediately reports that information back to the indi-
vidual. This information enables the person to gain
voluntary control over these processes through operant
conditioning. If, for instance, the person is trying to
reduce neck-muscle tension and the device reports
that the tension has just decreased, this information
reinforces whatever efforts the individual made to
accomplish this decrease.

Biofeedback has been used successfully in treat-
ing stress-related health problems. For example, an
experiment found that patients suffering from chronic

tension in their foreheads later showed less tension in
those muscles and reported having fewer headaches
than subjects in control groups (Budzynski et al., 1973).
What's more, these benefits continued at a follow-up
after 3 months. Biofeedback and progressive muscle
relaxation are effective for treating headache and many
other stress-related disorders (Gatchel, 2001; Nestoriuc,
Rief, & Martin, 2008). Both biofeedback and progressive
muscle relaxation techniques can help reduce stress, but
some individuals may benefit more from one method
than the other.

According to Virginia Attanasio, Frank Andrasik,
and their colleagues (1985), children may be better
candidates for biofeedback treatment than adults. In
treating recurrent headache with biofeedback, these

A biofeedback procedure for forehead
muscle tension. One way to give feedback
regarding the status of the muscles is
with audio speakers, such as by sounding
higher tones for higher levels of tension.
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researchers noticed that children seem to acquire
biofeedback control faster and show better overall
improvement than adults. Part of this observation has
been confirmed in research: the headaches of children
and adults improve with biofeedback, but children’s
headaches improve more (Nestoriuc, Rief, & Martin,
2008; Sarafino & Goehring, 2000). Why? Attanasio and
her coworkers have offered some reasons. First, although
a small proportion of children are frightened initially
by the equipment and procedures, most are more
enthusiastic than adults, often regarding biofeedback
as a game. In fact, some children become so interested
and motivated in the game that their arousal interferes
with relaxation if the therapist does not help them remain
calm. Second, children are usually less skeptical about
their ability to succeed in biofeedback training and to
benefit from doing so. Adults often say, “Nothing else
I've ever tried has worked, so why should biofeedback?”
This difference in skepticism may reflect differences in
experience: adults are likely than children to have had
more failure experiences with other treatments. Third,
children may be more likely than adults to practice their
training at home, as they are instructed to do.

Although children have characteristics that make
them well suited to biofeedback methods, they also
have some special difficulties (Attanasio et al., 1985).
For one thing, children—particularly those below the
age of 8—have shorter attention spans than adults.
If biofeedback sessions last more than 20 minutes or
so, it may be necessary to divide each session into
smaller units with brief breaks in between. A related
problem is that children sometimes perform disruptive
behaviors during a session, disturbing the electrodes and
wires or interrupting to talk about tangential topics, for
instance. The therapist can reduce the likelihood of these
unwanted behaviors, such as by providing rewards for
being cooperative. Clearly, the difficulties some children
have in biofeedback training can usually be overcome.

Modeling

People learn not just by doing, but also by observing.
They see what others do and the consequences of
the behavior these models perform. As a result, this
kind of learning is called modeling, and sometimes
“observational” or “social” learning. People can learn
fears and other stress-related behavior by observing
fearful behavior in other individuals. In one study,
children (with their parents’ permission) learned to fear
a Mickey Mouse figure by watching a short film showing
a 5-year-old boy's fear reaction to plastic figures of
Mickey Mouse and Donald Duck (Venn & Short, 1973).
This learned fear reaction was pronounced initially—but
declined a day or two later.

Since people can learn stressful reactions by observ-
ing these behaviors in others, modeling should be
effective in reversing this learning and helping people
cope with stressors, too. A large body of research has
confirmed that it is effective (Sarafino, 2001; Thelen et
al., 1979). The therapeutic use of modeling is similar to
the method of desensitization: the person relaxes while
watching a model calmly perform a series of activities
arranged as a stimulus hierarchy—that is, from least
to most stressful. The modeling procedure can be pre-
sented symbolically, using films or videotapes, or in vivo,
with real-life models and events. Using symbolic pre-
sentations, for example, researchers have shown that
modeling procedures can reduce the stress 4- to 17-year-
old hospitalized children experience and improve their
recovery from surgery (Melamed, Dearborn, & Hermecz,
1983; Melamed & Siegel, 1975). But the child’s age and
prior experience with surgery were also important fac-
tors in the results. Children under the age of 8 who
had had previous surgery experienced increased anxiety
rather than less. These children may benefit from other
methods to reduce stress, such as activities that simply
distract their attention. (Goto & )

Approaches Focusing on Cognitive Processes

Because stress results from cognitive appraisals that
are frequently based on a lack of information, mis-
perceptions, or irrational beliefs, some approaches to
modify people’s behavior and thought patterns have
been developed to help them cope better with the stress
they experience. These methods guide people toward a
“restructuring” of their thought patterns (Lazarus, 1971).
Cognitive restructuring is a process by which stress-
provoking thoughts or beliefs are replaced with more
constructive or realistic ones that reduce the person’s
appraisal of threat or harm.

What sorts of irrational beliefs do people have that
increase stress? Two leading theorists have described a
variety of erroneous thought patterns that some people
use habitually and frequently that lead to stress; we'll
consider two from each theorist. The beliefs described
by Albert Ellis (1962, 1977, 1987) include:

e Can't-stand-itis—as in, “I can’t stand not doing well on a
test.”

*  Musterbating—for instance, “People must like me, or I'm
worthless.”

And the beliefs described by Aaron Beck (1976; Beck et
al., 1990) include:

o Arbitrary inference (drawing a specific conclusion from
insufficient, ambiguous, or contrary evidence). For
example, a husband might interpret his wife's bad mood



4 The Case of “Bear”

We've seen that people’s thought pro-
cesses can affect their stress. Appraisals of stress are
often based on thoughts that are not rational. To illus-
trate how irrational thoughts can increase stress and
lead to psychological problems, consider the case of a
college baseball player, nicknamed “Bear,”

who was not hitting up to expectations, and was
very depressed about his poor performance. In
talking with Bear, it quickly became apparent
that his own expectations were unrealistic. For
instance, Bear wanted to hit the ball so hard that
it would literally be bent out of shape (if someone
happened to find it in the next county!). After a
particularly bad batting session, he would go home
and continue to practice until he was immobilized
with exhaustion. Simply put, he believed that if an
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athlete was not performing well, this could only
mean he was not trying hard enough. (Rimm &
Masters, 1979, p. 40)

Bear's therapy involved progressive muscle relax-
ation and cognitive methods to help him realize two
important things: First, although motivation and desire
increase performance, they do so only up to a point,
after which additional motivation impairs performance.
Second, although hitting very well is “nice,” hitting
moderately well is not “terrible” or “intolerable.” These
realizations restructured Bear’s thinking about his per-
formance, and his batting average increased dramati-
cally. Similar methods can help people reduce irrational
thoughts that lead to their debilitating feelings of anxiety
and depression (Sarafino, 2001).

as meaning she is unhappy with something he did when
she is actually just preoccupied with another matter.

*  Magnification (greatly exaggerating the meaning or impact
of an event). For instance, a recently retired per-
son diagnosed with arthritis might describe it as a
“catastrophe.”

These ways of thinking affect stress appraisal pro-
cesses, increasing the appraisal of threat or harm because
the perspectives are so extreme. The circumstances that
are the bases of these thoughts are not “good,” but
they're probably not as bad as the thoughts imply.

A widely used cognitive restructuring approach to
change maladaptive thought patterns is called cognitive
therapy (Beck, 1976; Beck et al., 1990). Although it was
developed originally to treat psychological depression, it
is also being applied today for anxiety. Cognitive therapy
attempts to help clients see that they are not responsible
for all of the problems they encounter, the negative
events they experience are usually not catastrophes,
and their maladaptive beliefs are not logically valid. For
instance, the following dialogue shows how a therapist
tried to counter the negative beliefs a woman named
Sharon had.

THERAPIST: ... what evidence do you have that all this is
true? That you are ugly, awkward? Or that it is not
true? What data do you have?

SHARON: Comparing myself to people that I consider to
be extremely attractive and finding myself lacking.

THERAPIST: So if you look at that beautiful person, you're
less?

SHARON: Yeah.

THERAPIST: Or if | look at that perfect person, I'm less. Is
that what you're saying? ...

SHARON: Yeah. | always pick out, of course, the most
attractive person and probably a person who spends
3 hours aday on grooming and appearance....ldon’t
compare myself to the run-of-the-mill... . (Freeman,
1990, p. 83)

One technique cognitive therapy uses, called hypoth-
esis testing, has the person treat an erroneous belief as
a hypothesis and test it by looking for evidence for
and against it in his or her everyday life. Research
has shown that cognitive therapy is clearly effective
in treating depression (Hollon, Shelton, & Davis, 1993;
Robins & Hayes, 1993) and appears to be a very
promising approach for treating anxieties (Chambless
& Gillis, 1993).

Another cognitive approach is designed to help
clients solve problems in their lives. By a “problem” we
mean a life circumstance, such as being stuck in traffic or
feeling a worrisome chest pain, that requires a response
based on thinking and planning. People experience stress
when they face a problem and don’t know what to do or
how to doit. In problem-solving training, clients learn a
strategy for identifying, discovering, or inventing effective
or adaptive ways to address problems in everyday life
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(D’'Zurilla, 1988; Nezu, Nezu, & Perri, 1989). They learn
to watch for problems that can arise, define a problem
clearly and concretely, generate a variety of possible
solutions, and decide on the best course of action.
Evidence indicates that problem-solving training reduces
anxiety and other negative emotions (D'Zurilla, 1988;
Elliott, Berry, & Grant, 2009).

Stress-inoculation training is an approach that uses
a variety of methods that are designed to teach people
skills for alleviating stress (Meichenbaum & Cameron,
1983; Meichenbaum & Turk, 1982). The training involves
three phases in which the person (1) learns about the
nature of stress and how people react to it; (2) acquires
behavioral and cognitive skills, such as relaxation and
seeking social support; and (3) practices coping skills
with actual or imagined stressors. The methods used in
stress-inoculation training are well-thought-out, include
a number of well-established techniques, and are useful
for people who anticipate a stressful event, such as
surgery (Dale, 2004). (Go to & )

Multidimensional Approaches

The coping difficulties individuals have are often multi-
dimensional and multifaceted. As a result, one particular
technique may not be sufficient in helping a client,
and the most effective intervention usually draws upon
many techniques. When designing a multidimensional
approach, the program for helping an individual cope
better with stress would be tailored to the person’s spe-
cific problems (Sarafino, 2001). The program may make
use of any of the methods we have considered, many
methods that would take this discussion too far afield,
and the methods we are about to examine.

Treating Insomnia

Insomnia often results from stress, as
when people can't sleep because they worry about their
jobs or health. People who show evidence of maladaptive
behaviors or arousal that persistently interfere with
sleep, thereby leading to daytime distress or impaired
function, are candidates for cognitive—behavioral therapy
for insomnia (Smith & Perlis, 2006). Many people with
insomnia have a medical condition, such as cancer or
arthritis, which is stressful because of its prognosis
or the disability or symptoms it produces. A meta-
analysis on data from 23 experiments found that
cognitive—behavioral therapy is very effective in treating

CLINICAL METHODS AND ISSUES

MASSAGE, MEDITATION, AND HYPNOSIS

Three additional techniques have been used in stress
management. The first two we will consider—massage
and meditation—are often classified as relaxation meth-
ods. The third technique—hypnosis—seems to produce
an altered state of consciousness in which mental functioning
differs from its usual pattern of wakefulness. Some peo-
ple believe that meditation and massage are other ways
by which we can alter consciousness.

Massage

Massage has several forms that vary in the degree of
pressure applied. Some forms of massage use soothing
strokes with light pressure, others involve a rubbing
motion with moderate force, and others use a kneading or
pounding action. Deep tissue massage uses enough pressure
to penetrate deeply into muscles and joints. Infants seem
to prefer light strokes, but adults tend to prefer more force
(Field, 1996). When seeking a massage therapist, it is a
good idea to ask about licensing and certification.

Massage therapy can reduce anxiety and depression
(Moyer, Rounds, & Hannum, 2004). It also increases
the body's production of a hormone called oxytocin that
decreases blood pressure and stress hormone levels
(Holt-Lunstad, Birmingham, & Light, 2008). And it helps
reduce hypertension, some types of pain, and asthma
symptoms; and some evidence indicates that it may
bolster immune function (Field, 1996, 1998).

Meditation

Transcendental meditation is a method in the practice of yoga
that was promoted by Maharishi Mahesh Yogi as a means

insomnia (Irwin, Cole, & Nicassio, 2006). Using sleep
medication for the first few weeks of treatment enhances
the long-term success of this therapy (Morin et al., 2009).

What methods do cognitive-behavioral approaches
use for insomnia? Behavioral methods include relaxation
and sleep restriction, which involves setting a regular
routine for sleeping and not using the bed as a place
for reading or working. Cognitive methods include
restructuring beliefs, such as that not sleeping will “wreck
tomorrow,” and using fantasies about being in a relaxing
place, such as on a beach or in a forest.




of improving physical and mental health and reducing
stress (Benson, 1984, 1991; Nystul, 2004). Individuals
using this procedure are instructed to practice it twice
a day, sitting upright but comfortably relaxed with eyes
closed, and mentally repeating a word or sound (such as
“om”), called a mantra, to prevent distracting thoughts
from occurring.

Psychologists and psychiatrists have advocated sim-
ilar meditation methods for reducing stress. For example,
Herbert Benson has recommended that the person:

Sit quietly in a comfortable position and close your
eyes .... Deeply relax all your muscles.... Become
aware of your breathing. As you breathe out, say the
word one silently to yourself ... . Maintain a passive
attitude and permit relaxation to occur at its own
pace. Expect other thoughts. When these distracting
thoughts occur, ignore them by thinking, “Oh well,”
and continue repeating, “One.” (1984, p. 332)

The purpose of this procedure is to increase the
person’s ability in the face of a stressor to make a “relax-
ation response,” which includes reduced physiological
activity, as an alternative to a stress response. According
to Benson, the relaxation response enhances health,
such as by reducing blood pressure, and may be achieved
in many different ways. For example, a religious person
might find that a meditative prayer is the most effective
method for bringing forth the relaxation response.

Although meditation helps people relax, it has a
broader purpose: to develop a clear and mindful awareness,
or “insight” regarding the essence of one’s experiences,
unencumbered by cognitive or emotional distortions
(Hart, 1987; Solé-Leris, 1986). Jon Kabat-Zinn (1982;
Kabat-Zinn, Lipworth, & Burney, 1985) has emphasized
the mindful awareness component of meditation to
help individuals who suffer from chronic pain to detach

HIGHLIGHT

Did you know that, on average, winners
of the Nobel Prize and Academy Award live longer
than their colleagues who don’t receive these honors?
Maybe the reason for the winners’ longer lives is that
they experience more positive emotions because of the
respect and prestige their work receives. People who
have relatively high levels of positive affect experience
less negative emotion when under stress (Ong et al.,
2006) and better health: they have fewer illnesses and
live longer than people who have low levels of positive
emotions (Pressman & Cohen, 2005).

Can Increasing Positive Emotions Enhance Health?
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themselves from the cognitive and emotional distortions
they have with their pain. He trains patients to pay close
attention to their pain and other sensations without
reacting toward them in any way, thereby enabling the
people to be aware of the pain itself with no thoughts
or feelings about it. Using this technique leads to
a reduction in the patients’ reports of physical and
psychological discomfort.

Many people believe that meditation enables people
to reach a state of profound rest, as is claimed by popular
self-help books (for example, Forem, 1974). Some studies
have found lower anxiety and blood pressure among
meditators than nonmeditators, but the research was
quasi-experimental (Jorgensen, 2004). Other research
findings are more important here. First, Buddhist
monks in Southeast Asia can dramatically alter their
body metabolism and brain electrical activity through
meditation (Benson et al., 1990). Second, people’s blood
pressure decreases while they meditate (Barnes et al.,
1999). Third, stress management interventions using
meditation alleviate stress effectively in people’s daily
lives (Chiesa & Serretti, 2009; Jain et al., 2007; Jorgensen,
2004; Williams, Kolar et al., 2001). Fourth, practicing
meditation on a regular basis appears to reduce blood
pressure and enhance immune function (Barnes, Treiber,
& Johnson, 2004; Davidson et al., 2003). (Go to 1(\4)

Hypnosis

The modern history of hypnosis began with its being
called “animal magnetism” and “Mesmerism” in the 18th
and 19th centuries. The Austrian physician Franz Anton
Mesmer popularized its use in treating patients who had
symptoms of physical illness, such as paralysis, without
a detectable underlying organic disorder. Today, hypnosis
is considered to be an altered state of consciousness

We've seen that stress management can reduce
negative emotions, but can it increase positive emo-
tions? Some evidence indicates that it can (Chesney
et al., 2005). Interventions that include training in
relaxation, meditation, and methods to enhance social
support, stress-appraisal processes, and problem- and
emotion-focused coping with stress reduce people’s
negative emotions and increase their positive affect,
and the effects on positive emotions last for at least
a year.
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that is induced by special techniques of suggestion
and leads to varying degrees of responsiveness to
directions for changes in perception, memory, and
behavior (Moran, 2004).

People differ in suggestibility, or the degree to which
they can be hypnotized. Perhaps 15-30% of the general
population is easily and deeply hypnotizable (Evans,
1987; Hilgard, 1967). Suggestibility appears to change
with age, being particularly strong among children
between the ages of about 7 and 14, and then declining
in adolescence to a level that remains stable throughout
adulthood (Hilgard, 1967; Place, 1984). People who are
reasonably suggestible can often learn to induce a hyp-
notic state in themselves—a process called self-hypnosis.
Usually they learn to do this after they have experienced
hypnosis under the supervision of a skilled hypnotist.

Because individuals who have been hypnotized
usually claim that it is a relaxing experience, researchers
have examined whether it can reduce stress. These
studies have generally found that hypnosis is helpful
in stress management, but not necessarily more
effective than other relaxation techniques (Moran, 2004;
Wadden & Anderton, 1982). Other research has revealed
that people who received training in and practiced
regularly either hypnosis or relaxation showed enhanced
immune function weeks later (Kiecolt-Glaser et al., 2001;
McGrady et al., 1992).

In summary, we have seen that many different
behavioral and cognitive methods, massage, meditation,
and hypnosis offer useful therapeutic approaches for
helping people cope with stress. Research is also
revealing more and more clearly the important benefits
of stress management in preventing illness.

USING STRESS MANAGEMENT TO
REDUCE CORONARY RISK

Of the many risk factors that have been identified
for CHD, a few of them—such as age and family
history—are beyond the control of the individual. But
many risk factors for CHD are directly linked to the
person’s experiences and behavior, which should be
modifiable. One of these risk factors is stress, and
stress management interventions appear to produce
cardiovascular improvements and prolong life in CHD
patients (Orth-Gomér et al., 2009). Let's now consider
how stress management methods can be applied to
reduce the risk of developing CHD.

MODIFYING TYPE A BEHAVIOR

When the Type A behavior pattern was established
as a risk factor for CHD, researchers began to study

ways to modify Type A behavior to reduce coronary
risk. One approach used a multidimensional program
that included progressive muscle relaxation, cognitive
restructuring, and stress-inoculation training (Roskies,
1983; Roskies et al., 1986). An experiment randomly
assigned Type A men to the multidimensional program
or to one of two physical exercise programs, aerobic
training (mostly jogging) or weight-training, each lasting
10 weeks. Then the men were tested for Type A
behavior and cardiovascular reactivity (blood pressure
and heart rate) to stressors, such as doing mental
arithmetic, to compare with measures taken earlier.
One finding can be seen in Figure 5-2: the hostility
component of Type A behavior decreased markedly in
the multidimensional program but not in the exercise
groups. These benefits can be quite durable: another
study found that improvements in Type A behavior with
a similar intervention were maintained at a 2-year follow-
up (Karlberg, Krakau, & Undén, 1998).

Other research has demonstrated the usefulness
of stress-inoculation training and relaxation in helping
people control their anger (Novaco, 1975, 1978). The
subjects first learned about the role of arousal and
cognitive processes in feelings of anger. Then they
learned muscle relaxation along with statements—Iike
those in Table 5.4—they could say to themselves at
different times in the course of angry episodes, such as
at the point of “impact and confrontation.” The program
improved the subjects’ ability to control their anger,
as measured by self-reports and their blood pressure
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Figure 5-2 Hostility of Type A men measured by the
Structured Interview method before and after a 10-week
multidimensional, aerobic exercise, or weight-training treat-
ment program. (Data from Roskies et al., 1986, Table 4.)
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Table 5.4 Examples of Anger Management Self-Statements Rehearsed in Stress-lnoculation Training

Preparing for Provocation

This could be a rough situation; but I know how to deal with it. I can work out a plan to handle this. Easy does it. Remember, stick
to the issues and don't take it personally. There won't be any need for an argument. | know what to do.

Impact and Confrontation

As long as | keep my cool, I'm in control of the situation. You don't need to prove yourself. Don’'t make more out of this than you
have to. There is no point in getting mad. Think of what you have to do. Look for the positives and don’t jump to conclusions.

Coping with Arousal

Muscles are getting tight. Relax and slow things down. Time to take a deep breath. Let’s take the issue point by point. My anger is a
signal of what I need to do. Time for problem solving. He probably wants me to get angry, but I'm going to deal with it constructively.

Subsequent Reflection

a. Conflict unresolved. Forget about the aggravation. Thinking about it only makes you upset. Try to shake it off. Don't let it interfere with
your job. Remember relaxation. It's a lot better than anger. Don't take it personally. It's probably not so serious.

b.  Conflict resolved. | handled that one pretty well. That's doing a good job. I could have gotten more upset than it was worth. My pride
can get me into trouble, but I'm doing better at this all the time. I actually got through that without getting angry.

Source: From Novaco, 1978, p. 150.

when provoked in the laboratory. Many studies have
confirmed the success of interventions using cognitive
and behavioral methods in decreasing anger (Del Vecchio
& O’Leary, 2004; DiGiuseppe & Tafrate, 2003), and
research has shown that such interventions reduce both
hostility and diastolic (resting) blood pressure in patients
with CHD and mild hypertension (Gidron, Davidson, &
Bata, 1999; Larkin & Zayfert, 1996).

Does decreasing Type A behavior with stress man-
agement techniques decrease the incidence of CHD?
Researchers studied this issue with over 1,000 patients
who had suffered a heart attack and who agreed to par-
ticipate in the study for 5 years (Friedman et al., 1986;
Powell & Friedman, 1986). The patients were not selected
on the basis of their exhibiting Type A behavior, and they
continued to be treated by their own physicians through-
out the study. The subjects were randomly assigned to
two intervention groups and a control group. One inter-
vention, called cardiac counseling, presented information,
such as about the causes of heart disease and the impor-
tance of altering standard coronary risk factors, such as
cigarette smoking (Type A behavior was not discussed).
The other intervention, called the Type A/cardiac group,
included the same cardiac counseling plus a multidimen-
sional program, including progressive muscle relaxation
and cognitive restructuring techniques, to modify Type
A behavior. The results revealed that the Type A/cardiac
group showed a much larger decrease in Type A behavior
(measured with Structured Interview and questionnaire
methods) than those in the other groups and had
substantially lower rates of cardiac morbidity and
mortality (Friedman et al., 1986). For example, subse-
quent heart attacks occurred in about 13% of the Type
A/cardiac subjects, 21% of the cardiac counseling sub-
jects, and 28% of the control subjects during the 4 1/,-year
follow-up.

Research has shown that pharmacological
approaches can reduce hostility and Type A behavior
(Kamarck et al., 2009; Schmieder et al., 1983). Although
using drugs may not be the treatment of choice for most
people with high levels of anger or Type A behavior,
it may be appropriate for those who are at coronary
risk who do not respond to behavioral and cognitive
interventions (Chesney, Frautschi, & Rosenman, 1985).

TREATING HYPERTENSION

As we discussed in Chapter 4, essential hypertension is
an important risk factor for CHD. Patients with diagnosed
hypertension usually receive medical treatment that
includes a prescription drug, such as a diuretic, and advice
to control their body weight, exercise regularly, and
reduce their intake of cholesterol, sodium, caffeine, and
alcohol (AHA, 2010). Sometimes physicians and others
urge hypertensive patients “to try to relax” when hassles
occur, but untrained people who make an effort to relax
often end up raising their blood pressure rather than
lowering it (Suls, Sanders, & Labrecque, 1986).

Because the development of essential hypertension
has been linked to the amount of stress people expe-
rience, researchers have examined the utility of stress
management techniques in treating high blood pressure.
The findings suggest three conclusions. First, using a sin-
gletechnique, such as relaxation, to lower blood pressure
often provides only limited success; stress management
methods are more effective when combined in multidi-
mensional programs (Larkin, Knowlton, & D’Alessandri,
1990; Spence et al., 1999). Second, if an intervention uses
asingle technique, meditation seems to be more effective
than other methods (Rainforth et al., 2007). Third, a meta-
analysis by Wolfgang Linden and Laura Chambers (1994)
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of dozens of studies found that multidimensional programs
consisting of behavioral and cognitive methods for stress
management are highly effective—as effective as diuretic
drugs—in reducing blood pressure. It is now clear that
psychological approaches have considerable value in
treating hypertension, making effective treatment possi-
ble without drugs or with lower doses for most patients.

In an effort to improve the health of employees,
many large companies have introduced voluntary stress
management programs for their workers. Studies of
these programs have found that they produce improve-
ments in workers’ psychological and physiological
stress (Alderman, 1984; Richardson & Rothstein, 2008;

SUMMARY

Sallis et al., 1987). Despite the success of stress
management programs in reducing coronary risk by
modifying Type A behavior and lowering blood pressure,
they are not yet widely applied—partly because the
evidence supporting the use of these programs is
relatively new, and partly because they cost money
to run. Also, many people who could benefit from
stress management programs don't join one when it
is available, drop out before completing the program, or
don’t adhere closely to its recommendations, such as to
practice relaxation techniques at home (Alderman, 1984;
Hoelscher, Lichstein, & Rosenthal, 1986).

Coping is the process by which people try to manage the
real or perceived discrepancy between the demands and
resources they appraise in stressful situations. We cope
with stress through transactions with the environment
that do not necessarily lead to solutions to the problems
causing the stress.

Coping serves two functions. (1) Emotion-focused
coping regulates the person’s emotional response to
stress—for example, by using alcohol or seeking social
support, and through cognitive strategies, such as denying
unpleasant facts. (2) Problem-focused coping reduces the
demands of a stressor or expands the resources to deal
with it, such as by learning new skills. People tend to use
emotion-focused coping when they believe they cannot
change the stressful conditions; they use problem-focused
coping when they believe they can change the situation.
Adults report using more problem-focused than emotion-
focused coping approaches when dealing with stress.
People tend to use a combination of methods in coping
with a stressful situation.

Coping changes across the life span. Young children’s
coping is limited by their cognitive abilities, which improve
throughout childhood. During adulthood, a shift in coping
function occurs as people approach old age—they rely less
on problem-focused and more on emotion-focused coping.
Elderly people tend to view the stressors they experience
as less changeable than middle-aged individuals do.

People can reduce the potential for stress in their
lives and others’ lives in several ways. First, they can
increase the social support they give and receive by joining

KEY TERMS

social, religious, and special-interest groups. Second,
they can improve their own and others’ sense of personal
control and hardiness by giving and taking responsibility.
Also, they can reduce frustration and waste less time
by organizing their world better, such as through time
management. And by exercising and keeping fit, they
can reduce the experience of stress and the impact it
has on their health. Last, they can prepare for stressful
events, such as a medical procedure, by improving their
behavioral, cognitive, and informational control.

Sometimes the coping skills individuals have learned
are not adequate for dealing with a stressor that is very
strong, novel, or unrelenting. A variety of techniques are
available to help people who are having trouble cop-
ing effectively. One technique is pharmacological, that is,
using prescribed drugs, such as beta-blockers. Stress man-
agement methods include progressive muscle relaxation,
systematic desensitization, biofeedback, modeling, and
several cognitive approaches. Cognitive therapy attempts
to modify stress-producing, irrational thought patterns
through the process of cognitive restructuring. Stress-
inoculation training and problem solving training are
designed to teach people skills to alleviate stress and
achieve personal goals. Beneficial effects on people’s stress
have been found for all of the behavioral and cognitive
stress management methods, particularly relaxation. Mas-
sage, meditation, and hypnosis have shown promise for
reducing stress, too. Stress management techniques can
reduce coronary risk by modifying Type A behavior and by
treating hypertension.

stress management

progressive muscle
relaxation

systematic desensitization

coping

emotion-focused coping
problem-focused coping
time management

biofeedback
modeling
cognitive restructuring

cognitive therapy
problem-solving training
stress-inoculation training
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PROLOGUE

“It's getting worse—those health nuts are all over the
place these days, telling me how to live my life,” said
Joshua between puffs on his cigarette. Things were not
necessarily “worse,” but they had changed. People were
now much more health conscious. They were exercising
more, eating more healthful diets, and using better
hygiene. Does this story describe the contemporary scene
in a technologically advanced country? It could, but it
could also describe the mid-1800s in America. People
of today are not the first to be interested in health and
fitness.

In the 1800s, disease was widespread, epidemics
were common, and physicians had few effective methods
for preventing or treating illness. As a result, health
reformers advocated that people change their lifestyles to
protect their health (Collins, 1987; Leventhal, Prohaska,
& Hirschman, 1985). These reformers were often imbued
with patriotic or religious zeal. Some of them advocated
vegetarian diets. Others proposed that people chew their
food to a watery consistency, or stop smoking cigarettes
and drinking, or get more exercise if they led sedentary
lives. Often people who exercised wore loose-fitting gym
suits and used a variety of apparatuses, such as rowing
machines. It was a lot like today, wasn't it?

This part of the book contains three chapters con-
cerned with behaviors that can enhance or compromise
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health. In the present chapter, we'll start with the health
habits people practice and how their lifestyles affect their
health. Then we turn to factors that influence the health-
related behaviors individuals adopt and programs to
help people lead more healthful lives. As we study these
topics, you will find answers to questions you may have
about health-related behavior and health promotion. Are
people leading more healthful lives today than they did
in the past? Why is it that some people take better
care of themselves than others do? How effective are
health-promotion programs that try to motivate healthful
behavior through fear?

HEALTH AND BEHAVIOR

The role of behavior in health has been receiving
increased attention in countries around the world
because people’s health habits—that is, their usual
health-related behaviors—influence their likelihood of
developing chronic and fatal diseases, such as heart
disease, cancer, and AIDS (WHO, 2009). lllness and early
death could be substantially reduced if people would
adopt lifestyles that promote wellness, such as by eating
healthful diets and not smoking.

The percentage of deaths resulting from any specific
cause changes over time. Figure 6-1 depicts the pattern
of changes in the United States that occurred since
the late 1960s. These changes resulted partly from the
modifications people made in behavioral risk factors for
major chronic diseases. Cardiovascular disease (heart

Late 1960s
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disease and stroke) is the most deadly illness worldwide.
In virtually all developed nations, the first and second
leading killers are cardiovascular diseases and cancer
(WHO, 2009). Of course, we can't live forever, but we
can extend our lives and be healthier in old age by
making several lifestyle changes (Manton, 2008; Yates
etal., 2008). If we made all these changes and researchers
found cures for most major diseases, people’s average life
expectancy in technologically advanced countries would
rise several years to about 85 years, its likely upper limit
(Olshansky, Carnes, & Cassel, 1990).

LIFESTYLES, RISK FACTORS, AND HEALTH

The typical person’s lifestyle includes many behaviors
that are risk factors for illness and injury. For instance,
millions of Americans smoke cigarettes, drink exces-
sively, use drugs, eat high-fat and high-cholesterol diets,
eat too much and become overweight, have too little
physical activity, and behave in unsafe ways, such as by
not using seat belts in automobiles. Many people real-
ize these dangers and adjust their behavior to protect
their health. Adults with healthful lifestyles that include
exercising, eating diets with fruits and vegetables, not
smoking, and not drinking too much, can expect to
live 12 years longer than they would otherwise (Kvaavik
et al., 2010). Each of these four behaviors raises the like-
lihood of a longer life. Table 6.1 shows that the chances
of individuals in their 70s surviving to 90 years of age
decrease substantially with each additional risk factor
they have.

Today

38.59 Heart disease

26.01 Heart disease |

16.50

10.95 Stroke
5.95 Accidents

E Pneumonia and influenza
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Figure 6-1

Percentage of all deaths caused by each of the 10 leading causes of death in the United States in the late 1960s

(1968) and today. Notice that cancer and COPD deaths increased markedly since 1968 (partly due to cigarette smoking); heart
disease and stroke deaths declined (partly due to recent lifestyle changes, such as in diet); deaths from diseases of early
infancy declined markedly and are no longer in the top ten. (Data from USBC, 1971, Table 77; USBC, 2010, Table 116.)
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Table 6.1 Likelifiood of 70-Year-Old Men with Certain Risk
Factors Living to Age 90

Risk factors present at age 70 Percent living to 90

None of the five risk factors examined 54
Having a sedentary lifestyle 44
Having high blood pressure 42
Being obese 32
Having diabetes 28
Smoking 25
Three of the five risk factors 14
All five of the risk factors 4

Source: Data from Yates et al., 2008.

Health Behavior

Health behavior is any activity people perform to main-
tain or improve their health, regardless of their perceived
health status or whether the behavior actually achieves
that goal. Researchers have noted that people’s health
status influences the type of health behavior they per-
form and their motivation to do it (Kasl & Cobb, 1966a, b;
Parsons 1951). To illustrate these differences, we will
consider examples of behaviors people perform when
they are well, experience symptoms, and are clearly sick.

Well behavior is any activity people undertake to main-
tain or improve current good health and avoid illness.
These activities can include healthy people’s exercising,
eating healthful diets, having regular dental checkups,
and getting vaccinations against diseases. But when
people are well, they may not feel inclined to devote the
effort and sacrifice that healthful behavior entails. Thus,
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engaging in healthful behavior depends on motivational
factors, particularly with regard to the individual's per-
ception of a threat of disease, the value in the behavior
in reducing this threat, and the attractiveness of the
opposite behavior. Some unhealthful behaviors, such
as drinking or smoking, are often seen as pleasurable or
the “in” thing to do. As a result, many individuals do not
resist beginning unhealthful behaviors and may reject
efforts or advice to get them to quit.

Symptom-based behavior is any activity people who
are ill undertake to determine the problem and find
a remedy. These activities usually include complaining
about symptoms, such as stomach pains, and seeking
help or advice from relatives, friends, and medical
practitioners. Some people are more likely than others
to engage in symptom-based behavior when symptoms
appear, and there are many reasons for these differences.
For instance, some individuals may be more afraid than
others of physicians, hospitals, or the serious illness
a diagnosis may reveal. Some people are stoic or
unconcerned about the aches and pains they experience,
and others do not seek medical care because they simply
do not have the money to pay for it. Chapter 9 will
examine these and other reasons why people do and do
not use health care services.

Sick-role behavior refers to any activity people under-
take to get well after deciding that they are ill and what
the illness is. This behavior is based on the idea that sick
people take on a special “role,” making them exempt from
their normal obligations and life tasks, such as going to
work or school. You'd be showing sick-role behaviors if

People engage in health behaviors, such
as using exercise bikes, to maintain or
improve their health and avoid illness.
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you got a prescription filled, used it as the physician
directed, stayed home from work to recover, and had
someone else do your household chores. Although this
status ordinarily obligates patients to try to get well,
many do not follow their recommended treatment, par-
ticularly if it is inconvenient or uncomfortable to do.
Sometimes sick-role behaviors seem to serve emotional
functions, as when patients moan or sigh and receive
sympathy as a result.

How people behave when they are sick depends in
large measure on what they have learned. As an example,
a study of female college students assessed whether they
had been encouraged during adolescence to adopt the
sick role for menstruation or had observed their mothers
exhibit menstrual distress. Compared with students who
did not have these experiences, those who did reported
more menstrual symptoms, disability, and clinic visits for
these symptoms as adults (Whitehead et al., 1986). Other
research has found that there are cultural differences in
the way people respond to their symptoms and go about
trying to get well (Korol & Craig, 2001). For example, stud-
ies in the United States have found differences among
groups of immigrants in their willingness to tolerate pain,
but these differences diminish in succeeding generations
(Chapman & Brena, 1985). (Go to f.)

HIGHLIGHT

Examinations

Breast cancer is a leading cause of
women’s deaths around the world and is the second-
most-frequent type of cancer diagnosed among women
in the United States (ACS, 2009). Compared with breast
cancer, testicular cancer is much less prevalent: several
thousand cases are diagnosed each year in American
men, mainly between the ages of 15 and 35 (ACS, 2009;
Ullrich, 2004). Both cancers have very high cure rates if
treated early.

Individuals can detect cancer of the breast or
testicles in its early stages by self-examination. Breast
and testicular self-examinations are done with the
fingers, searching mainly for abnormal lumps. For breast
self-examination (BSE), the woman lies on her back and
uses the middle three fingertips of her opposite-side
hand to press flatly against the breast tissue and moves
them in a systematic pattern until she examines the
entire breast. The method for testicular self-examination
(TSE) is relatively simple: the man rotates the entire
surface of each testicle between the fingers and thumbs

Two Health Behaviors: Breast and Testicular
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Practicing Health Behaviors

What health behaviors do people actually do? In the
United States, national surveys of men and women
for a limited set of health-related behaviors revealed
the results given in Table 6.2. Although these data
show important shortcomings in the health practices of
American adults, some of these levels of health-related
behaviors are improvements over the levels assessed in
earlier surveys (McGinnis & Lee, 1995).

Who practices healthful behavior and why? We are
far from a complete answer to this question, but there are
gender, sociocultural, and age differences in practicing
health behaviors (Schoenborn, 1993; NCHS, 2009a). For
instance, an international survey of adults in European
countries found that women perform more healthful
behaviors than men (Steptoe et al., 1994). One reason for
such differences is that people seem to perform behaviors
that are salient to them. For example, a study compared
the health behaviors of medical and nonmedical students
and found that the medical students exercised more and
were much less likely to smoke cigarettes, drink alcohol
excessively, and use drugs (Golding & Cornish, 1987).

You probably know some individuals who are highly
health-conscious and others who display little concern

of both hands. Unfortunately, people don’t perform BSEs
and TSEs very often for such reasons as not knowing how
important early detection can be, being afraid they will
find a malignant lump, or just forgetting and having
no reminders (Aiken, Gerend, & Jackson, 2001; Moore,
Barling, & Hood, 1998; Solomon, 2004; Ullrich, 2004).
One way to encourage the practice of BSE and TSE
is through the mass media, which can note the very high
cure rates (over 90%) and less extensive and disfiguring
treatments for these cancers when detected in early than
in later stages. For example, breast cancer in its early
stages can often be treated without removing the entire
breast. Two other ways to encourage self-examinations
involve health practitioners, such as nurses: they can
provide information and training through individual and
group contacts, such as at worksites and medical offices,
and send reminders to do the examinations (Solomon,
2004). Individuals with family histories or other risk
factors for cancer should devise effective BSE or TSE
reminders, such as by writing them in a calendar.
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Table 6.2 Percentages of American Adults with Selected Health-Related

Behaviors or Characteristics

Behavior/characteristics Men (%) Women (%)
Eat breakfast almost every day® 54.6 58.0
Rarely snack® 25.6 25.4
Smoke at least occasionally® 23.6 18.1
Drink alcohol at least occasionally® 67.4 54.9
Had 5 or more drinks on at least 12 days past year 14.4 43
Get regular leisure time physical activity® ¢ 33.1 29.0
Overweight or obese (measured directly)? 72.6 61.2

Sources: *USBC, 1995, Table 215 and °NCHS, 2009, Tables 63, 68, 69, 74, and 75.
¢Vigorous activity for at least 20 min. three times a week or light-to-moderate activity

for at least 30 min. five times a week.

about their health. To some extent individuals who
practice certain behaviors that benefit their health
also practice other healthful behaviors and continue
to perform these behaviors over time (Schoenborn,
1993). But other people show little consistency in
their health habits (Kaczynski et al., 2008; Mechanic,
1979). Research results suggest three conclusions. First,
although people’s health habits are fairly stable, they
often change over time. Second, particular health
behaviors are not strongly tied to each other—that is,
if we know a person practices one specific health habit,
such as using seat belts, we cannot accurately predict
that he or she practices another specific habit, such as
exercising. Third, health behaviors do not seem to be
governed in each person by a single set of attitudes or
response tendencies. Thus, a girl who uses seat belts to
protect herself from injury may watch her weight to be
attractive and not smoke because she is allergic to it.

Why are health behaviors not more stable and
strongly linked to each other? Here are a few reasons
(Leventhal, Prohaska, & Hirschman, 1985). First, various
factors at any given time in people’s lives may differen-
tially affect different behaviors. For instance, a person
may have lots of social encouragement to eat too much
(“You don't like my cooking?”), and, at the same time,
to limit drinking and smoking. Second, people change
as a result of experience. For example, many people did
not avoid smoking until they learned that it is harmful.
Third, people’s life circumstances change. Thus, factors,
such as peer pressure, that may have been important in
initiating and maintaining exercising or smoking at one
time may no longer be present, thereby increasing the
likelihood that the habit will change.

INTERDISCIPLINARY PERSPECTIVES ON
PREVENTING ILLNESS

The advances in health that have occurred over the years
have come about through two avenues: efforts to prevent

illness and improvements in medical diagnosis and
treatment. Efforts to prevent illness can be of three types,
which we'll illustrate with tooth decay as an example:

o Behavioral influence. In this approach, we might promote
tooth brushing and flossing by providing information
and demonstrating the techniques.

o Environmental measures. Public health officials might
support fluoridating water supplies.

o Preventive medical efforts. Dental professionals can remove
tartar from teeth and repair cavities.

In much of the world, behavioral influence approa-
ches may have the greatest impact on health promotion,
such as in reducing cigarette smoking and unhealthful
dietary practices (Breslow, 1983).

We usually think of prevention as occurring before
an illness takes hold. Actually, there are three levels of
prevention, only one of which applies before a disease or
injury occurs (Herndon & Wandersman, 2004; Runyan,
1985). These levels are called primary, secondary, and
tertiary prevention. Each level of prevention can include
the efforts of oneself in our well, symptom-based, and
sick-role behaviors; one’s social network; and health
professionals.

Primary Prevention

Primary prevention consists of actions taken to avoid
disease or injury. In avoiding automobile injuries, for
example, primary prevention activities might include our
well behavior of using seat belts, a friend reminding us to
use them, and public health reminders on TV to buckle
up. Primary prevention can be directed at almost any
health behavior, including dietary practices, exercise,
tooth brushing and flossing, and immunity against a
contagious disease.

Primary prevention for an individual can begin be-
fore he or she is born, or even conceived. For example,
genetic counselors can estimate the risk of a child's
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inheriting a genetic disorder and, in some cases, to
diagnose genetic abnormalities in the unborn fetus
(AMA, 2003). These estimates are based on the parents’
family histories, biological tests for carriers of specific
genes, and biological tests on the fetus. Prospective and
expectant parents may use this information to help them
make important family planning decisions. Physicians
can help in selecting genetic counselors. Another way
parents can exercise primary prevention is by having their
children immunized against several diseases, including
diphtheria, tetanus, whooping cough, measles, rubella,
mumps, and polio. Although worldwide immunization
rates have increased in recent decades, they remain
lower in poorer than richer societies (WHO, 2009). In
the United States, the percentage of preschool children
with full immunization from controllable diseases has
increased to nearly 80% across all major ethnic groups
(USBC, 2010).

How else can medical professionals promote pri-
mary prevention? One way involves having them give
health-promotion advice to patients. Because physicians
find it hard to incorporate prevention advice in their
practices, nurses or other medical staff might be better
able to do it (Glasgow et al., 2001; Radecki & Brunton,
1992). A system of reminders to provide such advice with
individual patients can improve these activities (Ander-
son, Janes, & Jenkins, 1998). Another approach involves
constructing websites that give health promotion infor-
mation (for example, http://www.hc-sc.gc.ca).

Secondary Prevention

In secondary prevention, actions are taken to identify
and treat an illness or injury early with the aim of
stopping or reversing the problem. In the case of
someone who has developed an ulcer, for example,
secondary prevention activities include the person’s
symptom-based behavior of seeking medical care for
abdominal pain, the physician’s prescribing medication
and dietary changes, and the patient’s sick-role behavior
of following the doctor’s prescriptions. For other health
problems, instances of secondary prevention might
include examination of the mouth and jaw regions
for early cancer detection during dental visits, free
blood pressure measurements at shopping malls, and
assessments of children’s vision and hearing at school.
A common secondary prevention practice is the
complete physical examination, often done each year.
These checkups are costly in time and money because
they include several imaging (such as X-ray) and labo-
ratory tests. Because not all of these tests have proven
useful in prevention, medical experts now recommend
getting specific tests, each with recommended schedules
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ranging from 1 to 10 years, depending on the person’s
age (CU, 1998). For instance, the American Cancer Soci-
ety recommends regular schedules after specific ages for
all women to have mammograms (breast X-ray) and for all
adults to have colon inspections, such as a colonoscopy
(ACS, 2009). The schedules depend on risk. Individuals
who are not healthy or are considered to be at high
risk—for example, because of age, past illnesses, fam-
ily history, or hazardous work conditions—should be
examined more often than other people.

These medical examinations are recommended
because they detect the disease earlier and save lives.
In the case of mammograms, women who follow the
recommended schedules after age 50 reduce their
mortality rates by 26% in follow-ups of 10 years or so
after diagnosis (Kerlikowske et al., 1995). A national
survey found that two-thirds of American women over
40 years of age had had a mammogram in the prior 2
years, but the rate was much lower for poor and less
educated women (USBC, 2010). Explicitly describing to
a woman her relatively high risk of breast cancer due
to her family history increases the likelihood that she
will increase her frequency of mammograms (Curry et al.,
1993). Among elderly middle- an